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Wetlands are natural resources that provide hwnans and other species, in other

words the whole world, with a value and benefit. Nevertheless, wetlands were accepted

as wortWess and unhealthy areas till their importance was understood, and were

destroyed for agricultural production and to constitute industrial and urban development

areas. Recently, as environmental consciousness increased, the importance of wetlands

in the whole eco-system was understood and the protection of these areas speed up.

Loss of wetlands mostly resulted from the unknown of their values and from

paying insufficient attention to the effects of their activities. Approaches to the solution

of these problems include analysis during the urban plan processes and to form

protection policies and methodologies

The main aim of this thesis is to study the existing policies, protection approaches

and the causes of these losses; to form the necessary studies during urban planning

processes for effective protection, thus, contributing the development of wetlands

protection planning.

As a result, it was tried to develop some suggestions to prevent or decrease the

effects of harmful activities and their further developments in the study area and to put

forth the importance of Gediz. Delta.

The usage of wetlands protection planning process, during the formation of

necessary policies and works in preventing the loses of wetlands, which are under the

pressure of urban development, will surely decrease the loses of wetlands.

Key Words: Wetlands, Wetland Conservation, Integrated Wetland Management,

Wetland Conservation Planning, Gediz Delta



Sulak alanlar yeryiizune, dolaylslyla insanlara ve ge~itli tiirlere bir dizi deger ve

yarar saglayan dogal kaynaklardlr. Fakat onemi anla~l1ana kadar sulak alanlar yararslZ

ve saghkslz alanlar olarak kabul edilerek, tanmsal uretim, endustriyel ve ~ehirsel

geli~me alanlarl olu~turmak amaclyla kurutularak yok edilmi~tif. Son zamanlarda gevre

koruma bilincinin artmasl sonucunda , ekosistem i9indeki oneminin anla~l1maslyla

koruma 9ah~malan hlZ kazanml~tlr.

Sulak alan kaylplannm 90gu bu kaynak degerlerinin bilinmemesi ve faaliyetlerin

etkilerinin dikkate ahnmamasl sonucudur. Bu sorunlara nasl1 yak1a~llacagl konusunda

~ehir planlama sureci i9inde dikkatli analizlerin yapllmasl ve koruma politika ve

metodolojisin olu~turulmasl onem kazanmaktadlf.

Tezin temel amaCl, sulak alanlann onemini, kaylplannm nedenleri ile koruma

yakla~lmlanrun ve politikalarml inceleyerek, daha etkin koruyabilmek amaclyla ~ehir

planlama surecinde yapllmasl gereken 9ah~malan olu~turarak, sulak alan koruma

planlamasmm geli~tirilmesine katkIda bulunmaktlf.

Ara~tmna sonucunda, 9ah~ma alanmda bulunan zarar verici arazi kullamm ve

geli~melerin onlerunesi ya da azaltl1masml saglaylcl onerilerin geli~tirilmesi ile Gediz

Deltasmm onerninin ortaya konulmasma 9ah~1Iffil~tlf.

Kentsel baskl altmda kalan sulak alanlann kaYlplanm onlemek i9in gerekli olan

politikalann ve 9ah~malann olu~turulmasmda sulak alan koruma planlama sureClmn

kullamlmasl sulak alan kaylplanm azaltacaktlf.

Anahtar Kelimeler: Sulak Alanlar, Sulak Alan Korunmasl, Biitlincul Sulak Alan

Yonetimi, Sulak Alan Koruma Planlamasl, Gediz Deltasl.
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The rapid increase in world population, development of technology and the

industrialization phenomenon exhaust natural sources unilaterally. One of these sources

is wetlands, on which various professional disciplines work about. Wetlands have been

accepted as hazardous and inactive areas and they have been consumed by other land

uses with different projects.

Wetlands have great importance according to their econormc, esthetic,

recreational, scientific and ecosystem characteristics. As a result of the prevIOUS

researches, ( Brazley, 1993 and Skinner; Zalewski, 1995) it has been found out that,

they help the nature with its functions like; climate regulation, flood control, erosion

control, water supply and groundwater recharge, natural products, water quality

improvement, fish and wild life habitats. Besides, wetlands provide spawning grounds

for many aquatic species and also provide an habitat for many kind of waterfowls and

other wildlife. Coastal wetlands, such as lagoon system, have particular importance as

they lie at the interface between land and sea, they are vital for the wellbeing of

important fisheries.

One of the most important problems of wetlands is draining, because this

process dries up underground water reserves and causes the unproductively of fertile

lands around. Pollution of underground and surface water sources by residential and

industrial wastes, hunting, over use of wetland values ( socioeconomic, environmental,

fish and wildlife values), changes in water level, landownership'tonditions also cause

the pollution and destruction of wetlands.

After the implementations like changing the water regimes of wetlands and

draining them for new development areas started in 1960s, the importance of wetlands

in ecosystem was understood and conservation policies have been formed, immediately.

On the other hand, necessary studies were started with international programs and

conventions in order to develop and adopt a plan for the conservation of wetlands.

Ramsar Convention is the most important and conceptual one and it is an international

agreement with the participation of more than 100 countries.(Matthews, 1993). Member

countries include their wetlands within the Ramsar List and undertake the conservation

ofthese lands with effective and rational using policies.



Wetlands have an important position in the continuity of ecological balance and

conservation of biological variation, but, unfortunately, they are facing big problems in

Turkey. Nevertheless, wetlands were underestimated as useless and unhealthy areas

until their use was altered importance has been noticed and their use was altered by

drying process with rapid development in agriculture by the support of agriculture

policies, natural environment of Turkey, especially habitats of wetlands, were harmed

with draining projects, flood control, and dam construction applications.

Unfortunately, conservation of wetlands in Turkey is very insufficient and

unprofitable because of the unauthorization of official institutions, associations

concerning conservation, the competition with one another, the insufficiency in the

number of the official staff, scientific and technical data, observation studies, long

productive conservation policies, activity plans and material resources.

Wetlands in Turkey have been reduced or utterly destroyed for flood control

purposes or draining projects. Particularly, coastal wetlands are under the pressure of

coastal uses, therefore pollution and land use implementations, affect the human life and

wildlife negatively. After 1960, the size of the loss wetlands have at least the area of 13

000 ha and the existence of danger for other wetlands emphasizes the necessity of

conservation.

As a result of urban sprawl, wetlands are located very close to the settlements

and this necessitates the conservation of them against urban pressure. In order to realize

this, wetlands must be taken in to consideration within city planning studies.

The main aim of this thesis is, to investigate the importance of wetlands and

their problems inside urban environment, to determine the danger formed by urban uses

and to conclude the study by integrating the necessary conservation solutions with the

discipline of city planning.

It is discussed in this study that, given past and on going losses of wetlands,

more attention needs to maintain the balance between wetland conservation and city

planning. The study aims to show requirements of planning conservation studies of

wetlands and to define a methodology for planning process and to propose a planning

process integrated with wetland conservation concept.

Other purposes of this study are also to learn information from the developed

countries experiences in conservation of wetlands, to examine important of wetlands, to

determine wetland conservation principles for solving negative impacts of urbanization

on wetlands, and to evaluate wetland conservation planning process.



Methodology of Thesis

In this thesis, explanation of wetland conservation and planning process is done.

This study also includes literature review of wetland conservation policies and wetland

data survey process. The integration of wetland conservation planning process to city

planning process is investigated for protection of wetland ecosystem.

This study, underlines the necessity of wetland conservation in our country; this

study aims to clarify which studies should be done on wetlands and their environment

by the planners and how these studies would help the conservation process.

Wetland planning process, that include wetland conservation studies and data

collection stages, is formed by the following steps:

• First, definition of wetlands, their classification, importance, their values and

loss of wetlands are explained, briefly.

• In the context of wetland conservation; wetland conservation policies,

conservation approaches of other countries, arrangements and land use policies

are given. In addition, implementations realized by existing conservation

policies and techniques, are mentioned.

• The effects of land uses around a wetland are defined and the interaction

between city planning process and wetland conservation is determined, briefly.

The subjects like; how wetland planning process would be and the position of

city planners within this process is defined.

• To conclude, in order to give a concrete process, proposals and evaluations are

made concerning city planning process, which will help to solve the problems in

the Delta of Gediz.

In this thesis, as a case study, the Gediz Delta is examined which exists in the

north of izmir. The problems concerning the wetland habitat in the area are investigated•
and the reasons that make them important are brought up. As a result, in order to

prevent the destruction and disappearance of the area under the pressure of rapid urban

development, conservation policies are developed to protect the wetlands and their

environments.

Conservation policies are developed within the scope of wetland conservation

planning in order to continue an appropriate environment for wetlands which are taken

part in or proximity to the city.



In the context of this thesis also the guidelines of wetland conservation planning

which are alternative protection environment are proposed. The study may attract

attention for wetland conservation planning policies in Turkey for planning practice and

planners and other related disciplines.



While examining the problems of wetlands within the urban space, definition of

wetlands, importance of wetlands and classifications should be explained. Causes and

consequences of wetland loss is important to determine solutions for conserving

wetlands' point of view about city planning.

Wetlands are among the most important ecosystem on Earth. In more recent

biological, and human time periods, wetlands are valuable resources, sinks, and

transformers of a multitude of chemical, biological, and genetic materials.

Wetlands are areas where water covers the soil, or is present either at or near the

surface of the soil all year or for varying periods of time during the year, including

during the growing season. "They are also attractive habitats for many plants and

animals. The diversity of species is often higher in wetlands than in nearby upland

landscapes and biomass -the total weight of living matter per square meter of surface-

and its vegetation is usually greater in wetlands than in adjacent deep-water habitat or

upland areas." (Marsh, 1991, p.282)

Wetlands are recognized as model ecosystems because of their ecological

characters and functions. "An ecosystem is biological energy system made up of food

chains along which energy is passed from one group "1)rganisms to another. The

ecosystem's basic source of energy is the solar radiation heat, and other essential

resources taken up by plants in photosynthesis and converted into organic energy in the

form of organic compounds."(Marsh, 1991, p.282) and primary productivity is

necessary source of energy for all organisms. Ecosystems are more than just energy and

nutrient flows, and competition communities, they are the full interrelations among

coexisting living organisms and their living milieu. Within the biosphere the flow of

materials tends to be cyclic. Also included in these cycles are the circulation of water,



geological, the ecological. "Not only do the components of the ecosystem interact

between other within the ecosystem, ecosystem interact with other ecosystems and

biospheric processes within the biosphere." (Yeang, 1990, p.38) Human intervention

damage to ecosystems and effects may be extended to other ecosystem elsewhere.

Therefore essential appropriate limits are taken to prevent as a result of human

activities.

Wetlands also play key roles in regional hydrologic cycles-lessening flood

damage, reducing erosion, recharging ground water, filtering sediment, and abating

pollution. Within a landscape, they are linked to both upstream and downstream

ecosystems, and their functional values may extend well beyond the boundaries of the

wetlands themselves. Therefore Odum (1989) has classified main ecosystem types and

included wetlands into the coastal waters and freshwater. (Karadeniz, 1995)

Water is the most important element of wetlands and hydrologic cycle and

wetland hydrology determines their classifications and definitions

Earth's surface is covered by hydrosphere including ocean, sea, and other water

groups.There is a balance between precipitation flow, and evaporation, and these events

form water cycle. Wetlands take part in water cycle as an important phase.

Consequently with conserving wetlands widely and improving their quality contribute

to also another natural resources and processes.

Water is the most important component, and it is decidedly the driving force

behind the origin and maintenance of wetlands. Hydrology of a wetland creates the

unique physiochemical conditions that make such an ecosystem different from both

well-drained terrestrial systems and deepwater aquatic systems. Wetlands are

transitional between terrestrial and open- water aquatic ecosystems. (Fig.2.1.) They are

transitional in terms of spatial arrangements, for they are usually found between uplands

and aquatic systems. They are also transitional in amount of water they store and

process. (Burke, et al.1988)

Water saturation (hydrology) largely determines how the soil develops and the

types of plant and animal communities living in and on the soil. Wetlands may support

both aquatic and terrestrial species. The prolonged presence of water creates conditions



that favour the growth of specially adapted plants (hydrophytes) and promote the

development of characteristic of wetland (hydric) soils.

Wetlands represent the aquatic edge of many terrestrial plants and animals; they

also represent the terrestrial edge of many aquatic plants and animals. Therefore small

changes in hydrology can result in significant biotic changes. "When hydrologic

conditions in wetlands change even slightly, the biota may respond with massive

changes in species composition and richness and in ecosystem productivity. When the

hydrologic patterns remains similar from year to year, a wetland's structural and

functional integrity may persist for many years." (Mitsch and Gosselink, 1993, p.68)

Each wetland can be described as a hydrologic system with inflows and outflows

of water. For most wetlands there is a particular pattern or regime to the inflows and

outflows, which is manifested in rises and falls in the internal water level. These

fluctuations have a wide variety of periods depending on wetland setting, water sources,

and climatic situation. In all cases the hydrologic regime is essential to understanding

and managing wetlands. Among other things, plant productivity and animal life cycles

are adjusted to it.

There are four possible sources of water for the wetland system:

1. direct precipitation

2. runoff from surrounding lands including in flowing streams,

3. groundwater inflow, and

4. ocean tide water

All wetlands receive precipitation, and virtually all receive runoff some sort in

the form of streamflow, stormwater, and/or overland flow. Depending on the geological

conditions controlling subsurface water, however, only certain wetlands receive

groundwater, and of course only coastal wetlands receive ocean water or lake water. On

the water loss side, wetland losses water to evapotranspiration, seepage into the ground,

stream discharge, and tidal outflow. Taken together, the outputs and inputs of water

define the wetland's water balance. (Fig.2.2.) (Marsh, 199i,p.281)

Hydrologic conditions are extremely important for the maintenance of a

wetland's structure and function, although simple cause and affect relationships are

difficult to establish. Hydrologic conditions affects many abiotic factors, including soil

conditions, nutrient availability, and salinity. These, in turn determine the flora and

fauna that develop in a wetland. Finally, completing the cycle, biotic components are

active in altering the wetland hydrology. (Mitsch and Gosselink, 1993)



Wetland hydrology is probably the single most important determinant of the

establishment and maintenance of specific types of wetlands and wetland processes. An

understanding of hydrology of wetlands should be examined any wetland scientist.

Each wetland is as a chain cycle depending on one another in water cycle. Also

this situation indicates important role of wetlands in water cycle.

TERRESTRIAL
SYSTEM

DEEPWATER
AQUATIC SYSTEM

Hydrology
Dry

fluctuating impart/export of
water level ,,- .nutrients and

( biological species

•• __ Intermittently to
Permanently Flooded

Source, Sink or
Transformer

Producuvily
--Low to Medium-- ••.-....- Generally High

Figure 2.1. Wetland is transition zones between uplands and deepwater aquatic

systems. (Mitsch and Gosselink, 1993, p.17)
I

(
2.2 Importance of Wetlands

"Wetlands have also been called "biological supermarkets" for the extensive

food chain and rich biodiversity they support. They play major roles in the landscape by

providing unique habitats for a wide variety of flora and fauna." (Mitsch and Gosselink,

1993, p.4) Although the value of wetlands for fish and wild life protection has been

known for several decades, some of the other benefits have been identified more

recently.



' .....:
.' ... . : ':',::.t.·: .. '

Et : Evapotranspiration
Qi : Stream inflow
Qo : Stream outflow
Ti : Tidal inflow
To: Tidal outflow
Gi : Groundwater inflow

Go : Groundwater outflow

Figure 2.2. Three-level classification of wetlands and deepwater habitat systems.

(Marsh, 1991, p. 282)

Wetlands cover such a wide spectrum of physical conditions and ecological

characteristics that is difficult to arrive at a brief and essential definition of them.

According to scientists, all wetlands have three characteristics, and these serve as a

general definition:

• The presence of water on the surface, usually relatively shallow water, all or part

of the year.

• The presence of distinctive soil, often with high organic contents, which are

clearly different from upland soils.

• The presence of vegetation composed of species adapted to wet soils, surface

water, and lor flooding. (Marsh, 1991, p.280)

Finally, water regime, water chemistry, soil and special modifiers can further

describe wetlands. Each wetland is unique with respect to its size, shape, hydrology,



soils, vegetation and its position in the landscape. Wetlands exhibit a wide range of

functional attributes, including provision of aquatic and wildlife habitat, retention of

sediments and toxicants, flood attenuation, nutrient metabolism, groundwater recharge

and production export.

Wetlands are not easily defined, however, especially for legal purposes, because

they have a considerable range of hydrologic conditions, and they are found a long a

gradient at the margins of well-defined uplands and deepwater systems, and because of

their great variations in size, location, and human influence. Wetlands inhabit a

transitional zone between terrestrial and aquatic habitats, and are influenced to varying

degrees by both. They differ widely in character around the country because of regional

and local differences in climate, soils and topography, landscape position, hydrology,

water chemistry, vegetation and other factors. Depth and duration of inundation can

differ greatly between wetland types and can vary from year to year within a single

wetland type. Wetland definitions by vegetation are difficult, as some wetland species

can live in either wetlands or uplands, while others are adapted only a wet environment.

Because wetland habitats are so diverse as to form continuum connecting terrestrial to

aquatic ecotypes, and because they can vary so significantly within a given type, no

universally recognized wetland definition exist.

The value of wetlands was being recognized in the early 1970s, there was little

interest in precise definitions until it was realized that better accounting of the

remaining wetland resources in U.S.A was needed and definitions were necessary to

achieve that inventory. "When national and international laws and regulations

pertaining to wetland conservation began to be written in the late 1970s and afterward,

the need for precision became even greater as individuals recognized that definitions

were having an impact on what they could or could not do with their land." (Mitsch and

Gosselink, 1993, p.22) Then the definition of a wetland took on greater importance

than the definition of almost any other ecosystem.

"Common definitions have been used for centuries and are frequently used and

misused today. Formal definitions have been developed by several federal agencies in

the United States, by scientists in Canada, and by an international treaty known as the

Ramsar Convention. These definitions include considerable detail and are used for both

scientific and management purposes." (Mitsch and Gosselink, 1993, p.21)

Despite the difficulty in singularly defining wetlands, several formal definitions

have been proposed. The earliest definition was intended for managers and scientists,



particularly those concerned with waterfowl and wildlife. The U.S. Fish and Wildlife

Service presented it, in 1956 in publication that is frequently referred to as Circular 39.

"The term " wetlands" ... refers to lowlands covered with shallow and

sometimes temporary or intermittent waters. They are referred to by such names as

marshes, swamps, bogs, wet meadows, potholes, sloughs, and river-overflow lands.

Shallow lakes and ponds, usually with emergent vegetation as a conspicuous feature,

are included in the definition, but the permanent waters of streams, reservoirs, and deep

lakes are not included. Neither are water a~eas that are so temporary as to have little or

no effect on the development of moist-soil vegetation." (Mitsch and Gosselink, 1993,

p.25)The definition established two parameters essential for a habitat to be considered a

wetland: the presence of surface water and the development of moist- soil vegetation.

Twenty three years later at a workshop of the Canadian National Wetlands Working

Group, a definition evolved which recognized a third parameter, hydric soils, and which

noted the functional attributes of wetlands. Furthermore, it expanded the previous

definition of wetlands to include not only those habitats with surface water, but also

those having saturated soils.

When the upper part of the soil is saturated with water at groWIng season

temperatures, soil organisms consume the oxygen in the soil and cause conditions

unsuitable for most plants. Such conditions also cause the development of soil

characteristics (such as colour and texture) have so called "hydric soils." The plants that

can grow in such conditions, such as marsh grasses, are called "hydrophytes." Together,

they give clues that a wetland area is present.

The presence of water by pounding, flooding, or soil saturation is not always a

good indicator of wetlands. Except for wetlands flooded by ocean tides, the amount of

water present in wetlands fluctuates as a result of rainfall patterns, snow melt, dry

season and longer droughts. (http://www.epa.gov/owow/wetlands/facts/fact11.html)

Canadian National Wetlands Working Group (1979) presented the definition

used in the Canadian Wetland Registry, an inventory and data bank on Canadian

wetlands. The definition is:

Wetland is defined as land having the water table at, near, or above the land

surface or which is saturated for along enough period to promote wetland or aquatic

processes as indicated by hydric soils, hydrophilic vegetation, and various kinds of

biological activity which are adapted to the wet environment.



These definitions emphasize wet soil conditions, particularly during the growing

season. The last definition was presented as a formal definition of Canadian wetlands in

the publication of Zoltai (1988). He describes the wet and dry extremes of wetlands as:

• Shallow open waters, generally less than 2 m; and

• Periodically inundated areas only if waterlogged conditions dominate

throughout the development of the ecosystem. (Mitsch and Gosselink, 1993, p.26)

The US. Fish and Wildlife Service adopted a definition that also recognized

wetland hydrology, hydric, soils and hydrophytic vegetation as defining parameters in

the year of 1979. Intended for wetland scientists, the definition is distinguished from the

Canadian definition in that a wetland need not exhibit characteristics of all three

parameters. Wetland scientists in the US. Fish and Wildlife Service adopted the most

comprehensive definition of wetlands in 1979, after several years of review. The

definition was presented in a report entitled classification of wetlands and deepwater

habitats of the United States. (Cowardin et aI., 1979):

"Wetlands are lands transitional between terrestrial and aquatic systems where

the water table is usually at or near the surface or the land is covered by shallow

water... Wetlands must have one or more of the following three attributes: (1) at least

periodically, the land supports predominantly hydrophytes, (2) the substrate is

predominantly undrained hydric soil, and (3) the substrate is nonsoil and is saturated

with water or covered by shallow water at some time during the growing season of each

year." (Mitsch and Gosselink, 1993, p.25)

This definition is broad, flexible, and comprehensive and includes description of

vegetation, hydrology, and soil. Thus it is still one of the most widely accepted by

wetland scientists and managers in the US.A today.

In 1977, the three parameters approach, which was developed for scientists and

managers, is reflected in section 404 of the Clean Water Act, forming the basis for

regulatory decision making. An US. government regulatory definition of wetlands is

found in the regulation used by the U S. Army Corps of Engineers for the

implementation of a dredge and fill permit system required by Section 404 of the 1977

Clean Water act Amendments. The latest version of that definition is given as follows:

"The term" wetlands" means those areas that are inundated or saturated by

surface or ground water at a frequency and duration sufficient to support, and that under

normal circumstances do support, a prevalence of vegetation typically adapted for life in

saturated soil condition.



The Army Corps of Engineers are used in definition, mentioned above, to

emphasize only one indicator, vegetative cover, to determine the presence or absence of

a wetland. "It is difficult to include soil information and water conditions in a wetland

definition when its main purpose is to determine jurisdiction for regulatory purposes

and there is little time to examine the site in detail." The wetland manager is interested

in a definition that allows the rapid identification of a wetland and the degree to which it

has been or could be altered. (Mitsch and Gosselink, 1993, p.28)

More comprehensive definition is used for in Ramsar Convention in detail and

management and wise use purposes. The International Union for the Conservation of

Nature and Natural Resources (ruCN) and the Convention on Wetlands of International

Importance Especially as Waterfowl Habitat, better known as the Ramsar Convention,

adopted the following definition of wetlands:

"Areas of marsh, fen, peatland, or water, whether natural or artificial, permanent

or temporary, with water that is static or flowing, fresh, brackish, or salt including areas

of marine water, the depth of which at low tide does not exceed 6 meters." (Mitsch and

Gosselink, 1993, p.26)

The definition, which was adopted at the first meeting of the convention in

Ramsar, Iran, in 1971, states that wetlands may incorporate riparian and coastal zones

adjacent to the wetlands and islands or bodies of marine water deeper than six meters at

low tide lying within the wetlands. This definition does not include vegetation or soil

and extend wetlands to water depths of 6m or more, well beyond the depth usually

considered wetlands in the United States and Canada. Navid (1989) suggests that this

definition could be interpreted to include" a wide variety of habitat types including

rivers, coastal areas, and even coral reefs." (Mitsch and Gosselink, 1993, p.27)

Traditionally, wetlands are described according to the structure and composition

of the plant cover. Wetlands generally include swamps, marshes, bogs and similar areas.

Various terms, such as swamps, marshes and bogs have been used over the years. They

are well- recognized types of wetlands and are still meaningful and still widely used.

"Marshes are dominated by herbaceous vegetation, typically bladeless of plants.

Although these plants may reach a height of 6 feet of more, they often have the look of

a grassland and meadow." Soils are relatively high pH levels, which has made marshes

attractive to agriculture in many areas. Trees and scrubs dominate swamps. Bogs are

northern wetlands containing a wide diversity of vegetation. They are characterized by



deep organic deposits, typically peat and tend to be acidic. (Marsh, 1991, p, 284)

(Fig.2.3.)

A wetland definition that will prove satisfactory to all users has not yet been

developed because the definition of wetlands depends on the objectives and the field of

interest of the user. This variance is a natural result of the differences in emphasis in the

definer's training and a result of the different ways in which individual disciplines deal

with wetlands Applying a comprehensive definition in a uniform and fair way requires a

generation of well-trained wetland scientists and managers handled with a fundamental

understanding of the processes that are important and unique to wetlands. (Mitsch and

Gosselink, 1993)

In common language, wetlands are areas where the frequent and prolonged

presence of water at or near the soil surface drives the natural system meaning the kinds

of soils that form, the plants that grow, and the fish and! or wildlife communities that

use the habitat. Wetland definitions and terms are many and are often confusing or even

contradictory. Nevertheless, definitions are important for both the scientific

understanding of these systems and for their proper management. (Mitsch and

Gosselink, 1993)

There isn't certain and entire correct definition of wetlands. According to Dugan

(1990), more than 50 different definitions are used wetlands by different countries all

over the world. The abundance of definitions is resulted from variation of wetland

types.

The conservation of wetlands is the most recent purpose and most common

reason for wetland classification. Recognition of wetland value has led some to search

wetland classifications based on priorities for protection, with highest protection

afforded to those wetlands with the greatest value. Classification is valuable only when

the user is familiar with their scope and limitations.

Wetlands have been classified since the early 1900s, beginning with the peatland

classifications of Europe and North America. "Regional wetland classifications have

been developed for several states. Some of these have classified wetlands according to

their vegetative life forms, whereas others also use the hydrologic regime.



Classifications based on environmental forcing functions, particularly based on

wetland function and value have been explored."(Mitsch and Gosselink, 1993, p. 616)

Wetlands can be classified in a variety of ways; vegetative cover, hydrologic

regime, or geographic setting. The most basic control in shaping the wetland system is

its geographic setting. "This includes the topographic situation, the proximal landscape,

soils, and subsurface conditions. Learning to recognize the geographic conditions that

produce wetlands is the first step in understanding their function and maintenance

because setting is critical to wetland hydrology." (Marsh, 1991, p.284)



Several attempts have been made to classify wetlands into categories that follow

their structural and functional characteristics. These classifications depend on a well-

understood general definition of wetlands, although a classifications contains definitions

of individual wetland types.

Wetland types can be defined four general classes that based on geographic

setting and hydrologic conditions. (1) surficial, (2) groundwater, (3) riparian, and (4)

composite.

Surficial wetland sites are dependent on surface sources of water, mainly direct

precipitation, and local runoff in the form of overland flow, temporary channel flow,

and interflow. (Fig. 2.4)

Groundwater wetland sites are usually found at lower elevations in the landscape

such as on the floors of stream valleys, sinkholes, and glacial kettles. These sites lie at

or below the water table of the main groundwater body, and as low- pressure points in

the groundwater system, they receive groundwater discharge.

;Riparian wetland sites are those in and around major water features such as

lakes, ilarge streams, and estuaries. These wetlands usually show a strong gradation in

habitat with water depth from deep-water aquatic on the wet side to upland on the

terrestrial side. As the principal source of water, the controlling water feature governs

the wetland's hydrologic regime. Riparian wetlands, ecosystems in which the adjacent

stream or river influences soils and soil moisture are unique because of their linear form

along the river and streams. They process large fluxes of energy and materials from

upstream system. (Mitsch and Gosselink, 1993)



Composite wetland sites are those supported by two or more major sources of

water. Most large, enduring wetlands fall into this class. Coastal marshes are often

supported by a combination of tidal water, stream discharge, and groundwater. Because

each source has a different regime, the principal supply of water to the wetland may

change from season to season. Understandably, the composite class of wetlands is often

the most complex of the wetland systems and therefore the most difficult to manage

because alterations may have compound effects on its various sources of water,

mechanism for internal water transfer, and water discharge. (Marsh, 1991, p. ~86)

Among the many governmental agencies concerned with wetlands, the U.S. Fish

and Wildlife Service, the US. Environmental Protection Agency, and the US. Army

Corps of Engineers are at the hearth of the regulatory review process. They are

responsible for wetland interpretation as well as the review of proposals for permitting

projects in wetland areas. To facilitate the review process, these regulatory agencies

have adopted a wetland classification system that is comprehensive in scope and part of

the recent National Wetland Survey. (Marsh, 1991)

The US. Fish and wildlife Service began a severe wetland inventory of the

nation's wetlands in 1974. Because this inventory was designed to fulfil several

scientific and management objectives, a new classification scheme, broader than

circular 39, was developed and finally published in 1979 as a "Classification of

Wetlands and Deepwater Habitats of the United States." Because wetlands were found

to be continuos with deepwater ecosystems, both categories were addressed in this

classification. Thus it is a comprehensive classification of all continental aquatic and

semi-aquatic ecosystems. (Mitsch and Gosselink, 1993)

"This classification is based on hierarchical approach classification used to

identi7 plant and animal species. The first three levels of the classification hierarchy

are given in Table 2.1. The broadest level is systems: " a complex of wetlands and
I

deepwater habitats that share the influence of similar hydrologic, geomorphologic,

chemical, or biological factors" these broad categories include the following:" (Mitsch

and Gosselink, 1993, p.630)
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Table 2.1. Classification hierarchy of wetlands and deepwater habitats. (Marsh, 1991,

p.289)



The classification scheme is organized in five basic levels beginning with

systems Five wetland systems are recognized as wetland types:

1. Marine-open ocean overlying the continental shelf and its associated high energy

coastline and not influenced by river flow (e.g., shorelines and coral reefs)

2. Estuarine- where rivers meet the sea and salinity is intermediate between salt and

freshwater (e.g., deltas, mudflats, salt marshes)

3. Riverine- land periodically inundated by river overtopping (e.g., water meadows,

and flooded forest)

4. Lacustrine- areas of permanent water with little flows (e.g., ponds, and volcanic

crater lakes)

5. Palustrine- where there is more or less permanent water (e.g., marshes, papyrus

swamp, fen) (Barbier et aI., 1997)

The marine system consists of the deep-water habitat of the open ocean and the

adjacent marine wetlands of the intertidal areas along the mainland coast and islands.

The estuarine system is associated with coastal waters and drowned river mouths and

includes salt marshes, brackish tidal marshes, mangrove swamps as well as deep-water

bays. The riverine system is limited to freshwater stream channel, and the lacustrine

system is limited to standing waterbodies, mainly lakes, ponds, and reservoirs. Both the

riverine system and the lacustrine system include deep-water habitat. By contrast, the

fifth system, the palustrine system, includes only wetland habitat. It is also the major

system because it encompasses the vast majority of North America's wetlands, namely,

inland marshes, swamps, and bogs. (Marsh, 1991, p.287)

"Marine and estuarine wetlands are associated with the ocean and include

coastal wetlands, such as tidal marshes. Lacustrine systems are associated with lakes,

while riverine wetlands are found along rivers and streams. Palustrine may be isolated

or/onnected wet areas and include marshes, swamps, and bogs." (Fig. 2.5.)

(http://wwwceres .ca gov)

Several subsystems, as shown in table 2.1, give further definition to the systems.

These include the following:

1. subtidal- the substrate is continuously submerged;

2. intertidal- the substrate is exposed and flooded by tides; includes the splash zone;

3. tidal- for riverine systems, the gradient is low and the water velocity fluctuates under tidal

influence.

4. Lower perennial- riverine systems with continuos flow, low gradient, and no tidal influence;

5. Upper perennial- riverine systems with continuos flow, high gradient, and no tidal influence;



6. Intennittent- riverine systems in which water does not flow for part of the year;

7. Limnetic- all deepwater habitats in lakes;

8. Littoral- wetland habitats of a lacustrine system that extends from shore to a depth of 2m below

low water or to the maximum extent of nonpersistent emergent plants. (Mitsch and

a - Marine System

b - Estuarine System

c - Riverine System

d - Lacustrine System

e - Palustrine System



"The class of a particular wetland describes the general appearance of the ecosystem

in terms of either the dominant vegetation or the substrate type. When less than 30

percent cover by vegetation is present, a vegetation class is used. When less than 30

percent of the substrate is covered by vegetation, then a substrate class is used." (Mitsch

and Gosselink, 1993,p.63l)

Subclasses of vegetated wetlands divide into the three major classes: (1)

emergent wetland, (2) scrub- shrub wetland, and (3) forested wetland. "Emergent

wetlands are dominated by herbaceous vegetation including grasses, cattails, russels and

sedges. Scrub- shrub wetlands are dominated by short woody vegetation less than 6m

tall and forested wetlands are characterized by woody vegetation is 6m tall or taller."

(Marsh, 1991, p.288)

Ramsar Convention includes that the most comprehensive approach within the

framework of natural and man-made wetland classification. Scott (1989), these areas

divided into 30 groups of natural wetlands and 9 are man-made in respect of main

biological diversity. (Table 2.2.) (Dugan, 1990)

Wetlands are heterogenous ecosystems. Furthermore, different parts of wetlands

are connected to each other and terrestrial and aquatic systems. Besides, quite detailed

classifications, there are general meaning wetland classification studies are existed.

Wetlands are important because they provide socioeconomic benefits, contribute

to environmental quality values, and support fish and wildlife. Wetlands perform a wide

range of functions that are essential to support plant and animal life and to maintain the

quality of the environment. Unfortunately, these values have often become apparent

only when the wetlands have already been irreparably altered.

The term value is often used in an ecological sense to refer to functional

processes, as, for example, when speaking of the value of primary production in

providing the food energy that drives the ecosystem. This productivity depends on the

proper ecological functioning of wetlands, which, in turn, is dependent on the quantity,

and flow of the water supply.



Permanent shallow marine waters in most cases less than six metres deep at low tide; includes sea bays
andstraits.
Marine subtidal aquatic beds; includes kelp beds, sea-grass beds, tropical marine meadows.

Coral reefs.

Rockymarine shores; includes rocky offshore islands, sea cliffs.

Sand, shingle or pebble shores; includes sand bars, spits and sandy islets; includes dune systems and
humiddune slacks.
Estuarinewaters; permanent water of estuaries and estuarine systems of deltas.

Intertidal mud, sand or salt flats.
Intertidal marshes; includes salt marshes, salt meadows, saltings, raised salt marshes; includes tidal
brackish and freshwater marshes.
Intertidal forested wetlands; includes mangrove swamps, nipah swamps and tidal freshwater swamp
forests.
Coastal brackish/saline lagoons; brackish to saline lagoons with at least one relatively narrow connection
to the sea.
Coastal freshwater lagoons; includes freshwater delta lagoons.

Subterranean karst and cave hydrological systems, marine/coastal

InlandWetlands

Permanent rivers/streams/creeks; includes waterfalls.

SeasonaVintermittent/irregular rivers/stream s/creeks.

Permanent freshwater lakes (over 8 ha); includes large oxbow lakes.

SeasonaVintermittent freshwater lakes (over 8 ha); includes floodplain lakes.

Permanent salinelbrackish/alkaline lakes.

Seasonal/intermittent salinelbrackish/alkaline lakes and flats.

Permanent salinelbrackishlalkaline marshes/pools ....
SeasonaVintermittent salinelbrackishlalkaline marshes/pools.

Permanent freshwater marshes/pools; ponds (below 8 ha), marshes and swamps on inorganic soils; with
emergentvegetation water-logged for at least most of the growing season.
SeasonaVintermittent freshwater marshes/pools on inorganic soils; includes sloughs, potholes, seasonally
floodedmeadows, sedge marshes.
Non-forested peatlands; includes shrub or open bogs, swamps, fens.

Alpinewetlands; includes alpine meadows, temporary waters from snowmelt.

Tundrawetlands; includes tundra pools, temporary waters from snowmelt.

Shrub-dominated wetlands; shrub swamps, shrub-dominated freshwater marshes, shrub carr, alder thicket
on inorganic soils.
Freshwater, tree-dominated wetlands; includes freshwater swamp forests, seasonally flooded forests,
wooded swamps on inorganic soils.
Forested peatlands; peat swamp forests.

Freshwater springs; oases.

Geothermalwetlands

Subterraneankarst and cave hydrological systems, inland



Aquaculture (e.g., fish/shrimp) ponds

Ponds; includes farm ponds, stock ponds, small tanks; (generally below 8 ha).

Irrigated land; includes irrigation channels and rice fields.

Seasonally flooded agricultural land (including intensively managed or grazed wet meadow or pasture).

Salt exploitation sites; salt pans, salines, etc.

Water storage areas; reservoirslbarrages/dams/impoundments (generally over 8 ha).

Excavations; gravel/brick/c1ay pits; borrow pits, mining pools.

Wastewater treatment areas; sewage farms, settling ponds, oxidation basins, etc.

Canals and drainage channels, ditches.

The major wetland values to identify that depend on wetland habitats, for their

survival. Their values can be considered from the perspective of three levels;

socioeconomic, environmental, fish and wildlife values. (Burke, et aI., 1988)

The most concrete benefits of wetlands include flood and storm damage

protection, erosion control, water supply and groundwater recharge, harvest of natural

products, and recreation. (Table 2.3. )

Flood and storm da age protection.

"In their natural condition, most wetlands serve to temporarily store flood

waters, thereby protecting downstream property owners from flood damage. After all,

such flooding has been the driving force in creating these wetlands. This flood storage

function also helps to slow the velocity of water and lower wave heights, which reduces

the water's erosive potential. This function becomes increasingly important in urban

areas where development has increased the rate and volume of surface-water runoff and

the potential for flood damage." (Burke et al,1988, pA)

The holding capacity of wetlands helps control and prevents water logging of

crops. Preserving and restoring wetlands, together with other water retention, can often

provide the level of flood control otherwise provided by expensive dredge operations.



This value can be seen in the context of marsh conservation versus development.

Natural marshes, which sustain little permanent damage from storms, can shelter inland-

developed areas. Buildings and other structures and the coast are vulnerable to storms,

and damage has often been high. (Brazley, 1993)

"Coastal wetlands provide similar benefits in terms of reducing the potential

flood damages associated with tropical storms, hurricanes, and the like. Further, coastal

wetlands serve as a buffer to protect shoreline areas from wave-induced

erosion."(Dewberry and Davis, p.130) "Two hurricanes that struck southern United

States in the early 1990s passed through major inland wetland areas in South Carolina,

Florida, and Louisiana. The damage caused to human development might have been

more had remaining coastal wetlands been drained and populated." (Mitsch and

Gosselink, 1993, p.522)

Erosion Control

Where a wetland borders a large or deep-water body, vegetation projects against

erosion by stabilizing banks and damping wave energy. Obviously, trees are good

stabilizers of riverbanks. Their roots bind the soil, making it resistant to erosion, while

their trunks and branch slow the flow of flooding waters and dampen wave heights.

"When located between watercourses and uplands, wetlands help protect uplands and

from erosion. Wetland vegetation can reduce shoreline erosion in several ways,

including increasing durability of the sediment through binding with its roots,

dampening waves through friction; and reducing the velocity of the current trough

friction." (Burke et aI., 1988, p.5)

Water Supply and Groundwater Recharge

Another value of wetlands related to hydrology is groundwater recharge. "Since

the recharge potential of wetlands varies according to numerous factors, including

wetland type, geographic location, season, soil type, water table location, and

precipitation, there is considerable debate over the role of wetlands in groundwater

recharge."(Burke et aI., 1988, p.6) Recharge is also beneficial for flood storage because

runoff is temporarily stored underground rather than moving swiftly downstream and

overflowing.

The retention and slow release of flows in freshwater wetlands can lessen the

effects of flood peaks and provide groundwater recharge. When water moves from a

wetland down into an underground aquifer, it is said to recharge groundwater. By the



timeit reaches the aquifer, the water is usually cleaner, due to filtering processes, than it

was on the surface. Therefore many wetlands are areas of groundwater discharge, and

some may provide sufficient quantities of water for public use. Wetland protection

couldbe instrumental in solving existing and future water supply problems. "In many

coastalareas, urban development of wetlands and subsequent groundwater withdrawals

have caused saltwater intrusion into valuable public water supply aquifers. Wetlands

storewater important for wildlife and may be used for irrigation and livestock watering

by farmers during droughts."(Burke et aI., 1988, p.6)

MAJOR WETLAND VALUES

Socioeconomic Values Environmental Quality Values

• Flood control • Water quality maintenance:

• Wave damage protection Pollution filter

• Erosion control Sediment removal

• Groundwater recharge and water Oxygen production

supply Nutrient recycling

• Timber and other natural resources Chemical and nutrient absorption

• Energy source (peat) • Aquatic productivity

• Livestock grazing • Microclimate regulator

• Fishing and shellfishing • World climate

• Hunting and trapping

• Recreation Fish and Wildlife Values

Aesthetics • Fish and shellfish habitat•
Education and scientific research • Waterfowl and other bird habitat•

• Other wildlife habitat

Harvest and Natural Products

A variety of natural products are produces in wetlands, including timber, fish,

and shellfish, wildlife, peat, cranberries, and wild rice. Wetland grasses are hayed in
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manyplaces for winter livestock feed. These and products are harvested by people and a

livelihood many people.

"It should be understood that the use of wetlands for any purpose involving the

harvesting of the vegetation is bound to have a significant effects on the way the system

functions. Therefore, the benefits of the harvest should be weighed against any

functional values lost through the harvesting operation." (Mitsch and Gosselink, 1993,

p.517)

"Wetlands also produce fish and wildlife for human use. Commercial fisherman

and trappers make a living from these resources. From 1956 to1975, about 60 percent of

all the u.s. commercia11andings were fishes and shellfishes that depend on wetlands."

(Burke et aI., 1988, p.6) "Many wetlands produce peat, which is used mainly for

horticulture and agriculture in the U.S.A. .For centuries, peat has been used as a major

fuel source in Europe. Recent shortages in other fuels, particularly oil and gas, have

increased attention to wetlands as potential fuel sources." (Burke et aI., 1988, p.7)

Unfortunately, peat mining can destroy wetlands and most of their associated values

Recreation and Aesthetics

The diversity of wildlife and aesthetic qualities found in many wetlands attract

large numbers of outdoor enthusiasts, including hunters, anglers, boaters, birdwatchers,

and photographers.

Many recreational activities take place in and around wetlands. Hunting and

fishing are popular sports. Other recreation in wetlands is largely like hiking, nature

observation and photography, swimming, boating, and ice-skating.

"The aesthetic value of wetlands is extremely difficult to evaluate. Nonetheless,

it is a very important one because, in 1980, 28.8 million people took special trips to

observe and feed wildlife."(Burke et aI., 1988, p.7) A real but difficult aspect of a

wetland to capture is its aesthetic value, often hidden under the term "nonconsumptive

use", which is simply means that people enjoy being out in wetlands. There are many

aspects of this kind of wetland use. Wetlands are "biological laboratories" where

students in level of education can learn natural history on the site. Wetlands are a rich

source of information about cultural heritage.(Mitsch and Gosselink, 1993)

In addition to consumptive uses like hunting, fishing, and trapping, many

individuals spend a great deal of time and money on nonconsumptive uses such as bird



watching, hiking, and canoeing in wetlands. "The EPA estimates that over 50 million

people annually visit wetlands for bird watching." (Dewberry and Davis,1996, p.130)

Wetland plays an important role in maintaining the quality of the natural

environment, especially in aquatic habitats. They do that in a number of ways, including

purifying natural waters by removing nutrients, chemical and organic pollutants, and

sediment, and by producing food that supports aquatic life.

Water Quality Improvement

Wetlands have important filtering capabilities for intercepting surface-water

ruoff from higher dry land before the runoff reaches open water. As the runoff water

passes through, the wetlands retain excess nutrients and some pollutants, and reduce

sediment that would close waterways and affect fish and amphibian egg development.

"As waters purifiers, wetlands reduce nutrients, chemical wastes, and turbidity.

Wetland plants remove nutrients such as phosphorus, nitrogen from water and use them

for growth. Furthermore, a wetland can be overloaded with nutrients and thus be unable

to assimilate the entire nutrient load. (Dewberry and Davis, 1996, p.130)

"Secondary and tertiary treatment of sewage wastewater has been demonstrated

on numerous projects allowing effluent to flow through wetlands." (Mitsch and

Gosselink, 1986). Heavy metals adsorbed to sediments fall out as sediments

accumulate. As sediments fall out of the water column because of reduced flow

velocity, turbidity is reduced, allowing sunlight to affect deeply and support growth of

submerged aquatic vegetation." (Dewberry and Davis, 1996, p.130)

Water passing through a wetland carries with it organisms, sediments, nutrients,

and pollutants. The vegetation and soil in the wetland form a sort of sieve, trapping and

those materials and filtering the water. Wetlands, under favorable conditions, have been

shown to remove organic and inorganic nutrients and toxic materials from water that

flows across them. (Brazley, 1993)

Wetlands as wastewater and nonpoint sources of pollution control are

accumulate under favorable conditions. Pollutants such as heavy materials saturate the

ecosystem; they may begin to increase their level of rate in the air. Wetlands are

permanent long-term storage for these elements.



Wetlands playa significant role in maintaining biological diversity. Because

aquatic and terrestrial habitats overlap in wetlands and they serve wildlife from plants

and animals that have adapted specially to live within the wetlands.

Numerous fish and wildlife frequent marshes and swamps for feeding

organisms produced in wetlands. They are also important for the survival of many

endangered species. Threatened and endangered plants and animal species are taken part

in wetlands and also require wetland survival. "Coastal wetlands provide spawning

habitat as well as nursery and feeding areas for commercial and sport fishery."

(Dewberry and Davis, 1996, p.l30)

Wetlands provide food, habitat, nesting, migration, and wintering of waterfowl.

Migratory waterfowl use coastal and inland wetlands as resting, feeding, breeding or

nesting grounds for at least part of the year. Indeed, an international agreement to

protect wetlands of international importance was developed because some species of

migratory birds are completely dependent on certain wetlands and would become

extinct if those were destroyed. (Erdem, 1994) Particularly, rivers, deltas and lagoons

have mass biological activity those rich food materials are moved from rivers. Therefore

wetlands are significant role in concerning fishery and diversity of other water products.

Even as appreciation for the benefits provided by wetlands has grown over the

last of decades, wetlands continue to be filled, drained and dredged.

Wetlands are among the world's most important, but most threatened,

environmental resources. The need for their wise use and conservation body from

recognition of values and functions, which these ecosystems provide to society.

In the past, the benefits of wetlands were rarely recognized and major

development projects often sought to maximize the use of maximize the use of only of

their resources. Today, it is recognized that wetland resources should be used in a way

that yields the greatest continuos benefit to present and future generations. Thus the

concept of "wise use" is fundamental to conservation and the implementation of

wetland management strategies.



Wise use of wetlands is examined in the context of the Ramsar Convention

Requirements for implementations are outlined. The Ramsar Convention is the principal

global instrument for inter-governmental cooperation on wetland conservation. The

third Conference of Ramsar Parties held in Regina, in Canada, 1987. The important

document which was provided on international importance of wetlands and also. The

first time, wise use definition and guidelines on how to achieve this. The definition is;

"the wise use of wetlands is their sustainable utilization for the benefit of humankind in

a way compatible with the maintenance of the natural properties of the ecosystem."

(Dwight, 1999).

The working group developed the guidelines, which include elements national

wetland policies for long term process. They are divided in to:

"1 establishment of national wetland policies

2 priority actions at national level

3 priority actions at particular wetland sites

These three actions contain the following ingredients;

1 to improve institutional and organizational arrangements

2 address legislation and government policies;

3 to increase knowledge and awareness of wetlands and their values are as follows;

Flood, sediment, erosion control

_ Maintenance of water supply

_ Support for fisheries, grazing and agriculture;

_ Outdoor recreation and education for human society;

_ Provision of habitat for wildlife, especially waterfowl;

4 to review the status. Have and identify priorities for, all wetlands in a national context;

5 to address problems at particular wetland sites." (Smart and Canters, 1990, p 270-271).

The Ramsar working Group has drafted guidelines for Contracting Parties in the

implementation of wise use. These include both establishment policies and priority

actions at national level. Particular wetland sites should be included long-term

processes and immediate actions should be taken to stimulate wise use

According to Maltby:

"In general terms, wise use will require:

-Identification of wetland functions and values

-Integration of compatible uses;

-Zoning of environmental planing;

-Catchment management



-Appropriate employment social, economic strategies to relive the ecosystem of

damaging human interventions (Maltby, 1990, p.B)

ruCN's wetland programs and forced Ramsar Convention for implementing and

formulating comprehensive wise use policies support contracting Parties. The

acceptance of wise use concept is particularly important in developing countries

because of increasing development pressures. "Even when accepted, wise use is

commonly inhibited by processes and events. Beyond the immediate boundaries of the

wetland particularly concerning water abstraction and regulation, pollution and

agricultural support schemes" (Maltby, 1990, p.B)

The developed countries also concentrate not only enhancing wetland

management but also preventing uncontrolled financing of schemes leading to wetland

destruction. It's clear that the Ramsar workshop on wise use, elaborating of

comprehensive national policies and priority action. This information has provided new

materials for refining the concept of wise use and its guidelines. Development of wise

use demands on participation of people on and recognition of maintenance of wetland

values

During the past three decades, the focus of the environmental debate has

changed from the need for complete limits on growth toward the need for more

complicated and relative limits.

The alarming rate at wetlands disappear which is a reason for great concern.

This concern is expressed to a large extent by groups whose remain interest is nature

conservation. Indeed, wetlands contain an important part of the world's biodiversity.

Increasingly, sustainable development is recognized as the appropriate ways to prevent

environmental degradation and to preserve biodiversity and wetlands.

Sustainable development is a process which according to the Brundtland report,

1S directly linked to economic growth, an exponential function. The Brundtland

Commission defined sustainable development as "development that meets the needs of

the present without comprising the ability of future generations to meet their own

needs." (Van Lier et aI., 1984). The central message is that an increasing number of

environmental menages are threatening future life on earth. It requires action to prevent



depletion or degradation of environmental assets so that the resource base and

ecological base for human activities may be sustained indefinitely.

"Sustainable development brings together two strands of thought about human

activity. The first is concentrates on development, second is about ensuring the

development, which affects the nature and human life negatively." (United Nations

Centre for Human Settlements, 1996).

The conclusion is that, as long as development is defined as a process

equivalent to exponential growth and growth has a physical dimension. Therefore,

sustainable development may be addressed in terms of contraction. So, sustainable

development requires a transition away from economic growth based on depletion of

nonrenewable resources and towards progress which will mean improvement of the

quality of life based on more renewable resources, technological innovation. The fact

that environmental preservation is gaining momentum rapidly and efforts based on

sustainable development strategy. (Smart and Canters, 1991)

The key conservation issue for most wetlands of the world is supply of the

water. Unless this protected with all its variability, the functions of wetlands will be

lost. This presents considerable difficulties for conservation organizations and

governrnents charged with sustainable management of ecosystems. World population

increases and ,the importance of water for development will all work against effective

conservation of wetlands. Difficult decisions will need to be made about ecological

sustainability.

Wetlands represent valuable natural assets and therefore require conservation

and sustainable management. Furthermore, there is a need to strike a balance between

wetland conservation and sustainable usage of the wetland.

Wetland ecosystems are considered by many authorities to be among the most

threatened of all environmental resources. Generally during the twentieth century

wetland loss rates have been very high level. Both the physicals extend of wetlands their

values have declined. Most of the physical losses are related with the conversion of

wetland to other land uses, for example industrial, agricultural and residential. Wetlands

are caused by this situations and activities, which are located surroundings, and within

the drainage basins. Whereas these activities should be located a considerable distance

away from the wetland. (Turner and Jones, 1991)

"Wetlands play a multifunctional and worthy role in socioeconomic

development strategies of countries as productive ecosystem. Despite the fact wetlands



are under threat from a variety of local and regional human activities. The consequences

of worries about wetland degradation, governments have formed wetland conservation

policies and applications related to sustainable development methodologies." (Dugan,

1991)

Increasingly, governments need to embrace concepts such as sustainability and

reflect these in their implementations of international conventions and in national

policies on management wetlands. The task of sustainable development in wetlands is to

create technical, legislative and administrative solutions, which, from a global point of

VIew.

Finally, sustainable usage will be the key requirement for wetlands in

developing countries. In this context, globally significant wetland resources will require

such designations and conservation policies for future sustainable development.

Wetlands are affected by human activities in their entire water catchment area.

They are sensitive to transboundary water and air pollution. Wetlands are among the

most threatened landscapes and ecosystems due mainly to drainage, land reclamation,

and pollution and over exploitation of wetland species. Most wetlands have been lost

through planning processes, which their functions and values adequately take into

account. "World countries are so densely populated and has such a long history of

industrialization that few totally natural wetlands remain. The destruction of wetlands

has accelerated since the end of the second Word War." (EC.U, 1993, p.5)

"Many of these wetland losses have been deliberate, but others are the result of

decisions taken in ignorance of value of wetlands. Some are the result of inefficient

management systems, and others are unintentional by products of other actions."

(Dugan, 1990, pAO)

The rapid and continuing world wide loss and degradation of wetlands has been

the basis for the development of Ramsar Convention and other wetland conservation

initiatives. Wetland and degradation are described in Convention as below:

"Wetland loss" is the loss of wetland area, due to the conversion of wetland to

non- wetland areas, as a result of human activity.



"Wetland degradation" is the impairment of wetland functions as a result of human

activity. Conversely, wetland degradation frequently occurs without the loss of wetland

area, through upstream impacts on hydrology and water quality, etc. (Moser et aI.,

1999) According to Anon (1996), while it is important that the proximate causes of

wetland loss and degradation are identified, the underlying causes and largely

socioeconomic and political. These include:

• Poverty and economic inequality

• Population pressures from growth, immigration and mass tourism

• Social and political conflicts

• Sectors demands on water resources

• Centralized planning processes

• Financial policies

In practice wetland loss is rarely independent of wetland degradation, since loss

of part ofa wetland likely to impair the functions of the remaining wetland area. Major

causes of wetland loss and degradation are listed as below. (Table 2.4)

Loosing or degradation wetlands can lead to serious consequences, such as

increased flooding, extinction of species, and decline in water quality. People can avoid

these consequences by maintaining the valuable wetlands and restoring wetlands where

possible.

Wetlands have been destroyed because people have reduced their functions for

small benefits expected from wetland conversion. Human actions are particularly

significant in determining the loss of wetlands. Many human activities are destructive to

wetlands, and either converting them to agricultural or other land uses or degrading

their quality.

The processes of loss and degradation reduce the ability of wetlands to provide

services and functions to people and support biodiversity. Davides and Claride (1993)

have created examples of the impacts of the loss and degradation of wetlands, and these

include:

• Water supply directly to people, to aquifer, or to another wetland;

• Water flow regulation and flood control;





"Wetland degradation" is the impairment of wetland functions as a result of human

activity. Conversely, wetland degradation frequently occurs without the loss of wetland

area, through upstream impacts on hydrology and water quality, etc. (Moser et aI.,

1999) According to Anon (1996), while it is important that the proximate causes of

wetland loss and degradation are identified, the underlying causes and largely

socioeconomic and political. These include:

• Poverty and economic inequality

• Population pressures from growth, immigration and mass tourism

• Social and political conflicts

• Sectors demands on water resources

• Centralized planning processes

• Financial policies

In practice wetland loss is rarely independent of wetland degradation, since loss

of part of a wetland likely to impair the functions of the remaining wetland area. Major

causes of wetland loss and degradation are listed as below. (Table 2.4)

Loosing or degradation wetlands can lead to serious consequences, such as

increased flooding, extinction of species, and decline in water quality. People can avoid

these consequences by maintaining the valuable wetlands and restoring wetlands where

possible.

Wetlands have been destroyed because people have reduced their functions for

small benefits expected from wetland conversion. Human actions are particularly

significant in determining the loss of wetlands. Many human activities are destructive to

wetlands, and either converting them to agricultural or other land uses or degrading

their quality.

The processes of loss and degradation reduce the ability of wetlands to provide

services and functions to people and support biodiversity. Davides and Claride (1993)

have created examples of the impacts of the loss and degradation of wetlands, and these

include:

• Water supply directly to people, to aquifer, or to another wetland;

• Water flow regulation and flood control;



• Prevention of saline intrusion to both ground and surface water;

• Ability to retain sediments and nutrients;

• Ability to remove toxins from polluted water;

• Availability of natural wetland products;

• Opportunity for water transport;

• Gene bank for future commercial exploitation or maintenance of wildlife populations;

• Significance for conservation of species, landscapes or habitats;

• Recreation and tourism opportunity;

• Socio-cultural significance;

• Opportunity for research and education;

• Contribution to the maintenance of existing processes and natural systems at global,

regional and local levels. (Moser et aL,1999, p.2)

Also these impacts are interested in economic level of countries and solved their

sustainable development approaches.

In developed countries, often the consequences of the loss and degradation of

wetlands have been mitigated expensive man-made constructions. But developing

countries could not afforded to prevent costs of direct impacts.

Major human impacts include:

Drainage for agriculture; channelization for flood control; filling for housing,

highway, industry and sanitary landfills; dredging for navigation channels, harbors, and,

and marinas; reservoirs constructions; timber harvest; peat mining, oil and gas

extraction; ground water extraction; and various forms of water pollution and waste

disposaL (Fig.2.6.) (Burke et aL, 1988, p.lO)

Loss off wetlands is worldwide problem. Population centers have grown up in

places all over the world where water is available, and this has often meant wetland

"development". Because the ecological functions of wetland have not always been

apparent, wetlands have been drained and filled to provide solid land for expansion

trees have been cut for construction and firewood. (Kupchella and Hyland, 1993)

"Major water development projects in developing countries are also affect

wetlands, especially those involving the construction of dams that flood some wetlands

areas and cause others to dry up, pollution of wetlands of coastal areas carries beyond

into near shore areas. In great danger from pollution of these waters are the highly

productive coral reef communities. Nutrients came from coastal runoff and sewage from



coastal developments. Sediments come from construction, forest cutting, and

agriculture" (Kupchella and Hyland, 1993, p.416)

MAJOR CAUSES OF WETLAND LOSS AND DEGRADATION

Human threats: direct

• Drainage for crop production, timber production, and mosquito control

• Dredging and stream channelization for navigation channels, flood protection,

coastal housing developments and reservoir maintenance

• Filling for dredged spoil and other waste disposal, roads and highways, and

commercial, residential, and industrial development

• Construction of dikes, dams, levees, and seawalls for flood control, water supply,

irrigation, and storm protection

• Discharge of materials(e.g., pesticides, other pollutants, nutrient loading from

domestic sewage and agricultural runoff, and sediments from dredging and filling,

agricultural other land development) into waters and wetlands.

• Mining of wetland soils for peat, coal, sand, gravel, phosphate, and other materials

Human Threats: indirect

• Sediment diversion by dams, deep channels, and other structures

• Hydrological alterations by canals, spoil banks, roads, and other structures, and

groundwater withdrawals

• Subsidence due to extraction of groundwater, oil, gas, sulfur, and other minerals

Natural Threats

• Subsidence ( including natural rice of sea level)

• Droughts

• Hurricanes and other storms

• Erosion and accretion

• Biotic effects

Destroying or degrading wetlands results in lower quality. For example forested

wetlands reduce nutrient loading into water bodies such as the Chesapeake Bay.



Forested Riparian wetlands in predominantly agricultural watersheds have been shown

to remove approximately 80 % of the phosphorus and 90 % of the nitrogen from the

water. If wetlands, however, do not perform this function, results will include an

Figure 2.6. Four major threats to wetlands: mining, dredge and fill operations (upper
left, right); channellization, development (lower left, right). (Burke et al.,1988, p. 40)

in desirable weed growth and algae blooms. When the algal blooms decompose, large

amounts of oxygen are used up, depriving fish and other aquatic organisms. Algal

bloomsare a major cause of fish deaths.

(http://www.epa.gov/owow/wetlands /facts/fact11.html)

"Construction farm ponds and, reservoirs irrigation projects may Increase

wetland area, although valuable natural wetland may also be destroyed in the process.

Marshcreation and the restoration of previously altered wetlands can also be beneficial.

U.S. Federal and state fish and wildlife agencies traditionally manage wetlands to

improvetheir value to waterfowl." ( Burke et aI., 1988 p.ll)

According to the Goldsmith and Hillyard (1984) dams and other river basin

schemeshave come under special criticism for having destroyed wetland while falling



far short of their predicted benefits and bringing hardship to those populations

dependent upon the flood plain and other wetlands downstream. (Dugan, 1990)

At the same time, irrigated agriculture is meeting serious problems in the most

parts of the world. "FAO estimates that waterlogging, salinization, and alkalization of

soils affect some 40 million ha, 20 % of the world's irrigation schemes." (Dugan, 1990,

pJ4) "About 95 % of all wetland losses are attributable to human activity and 5 % of

the natural process of succession. The primary human activity resulting in inland

drainage of wetlands in agriculture." (Kupchella and Hyland, 1993, p.397) In other

instances irrigation has been achieved at the cost of disrupting normal water supply and

compromised the long-term viability of the investment. (Dugan, 1990)

"The water quality of a growing number of wetland is increasingly loaded with

phosphorus and nitrogen -a process called eutrophication- the lack of oxygen provokes

mass deaths of fish and destroys the essential community of microscopic algae and

unicellular organisms which support the normal functioning of the ecosystem." (E.C.U,

1993, p.5)

In developing countries, the rural economy and human well being are depending

on more closely the wetlands. Therefore consequences of wetland loss are

fundamentally more serious in developing countries. For example, as in many African

floodplain systems, it can lead to rising mortality and emigration. (Dugan, 1990, p.37)

"However losses of with developing countries are likely to have a more direct

impact then in developed countries, because mitigatory measures are less likely to be

implemented due to fmancial and technical constrains." (Moser et aI., 1999, pJ) In

developing countries wetland loss is leading to substantial impacts upon local

communities which depend on these resources. (Dugan, 1990) In developed countries,

the consequences of the loss and degradation of wetlands have often been mitigated

with expensive artificial construction, such as major flood protection schemes or water

purification plants. (Moser et aI., 1999)

In many countries the rate of wetlands loss has reached the proportion of a

national crises. To resolve this problem, the precise reasons for wetland loss need to be

analyzed, and their values are identified. And the consequence of range factors,

including inadequate planning, inconsistent policies, and inadequate management

institUtions and tools are formed and applied by authorities and peoples with together.



In the past loss of wetlands values generally hasn't take into consideration

because the developed countries economies could afford to pay for the consequences.

The increasing cost of wetland loss to the developed countries is now being made to

conserve the remaining wetlands as functional economic unit.

The loss of wetlands worldwide, which some specialists estimate as being in the

order of 50 percent of those that once existed, is the direct consequence of this hydraulic

vision of the world. (BrazIey, 1993) The loss of wetlands is widespread, but differences

between countries and the lack of detailed data still prevent the elaboration of through

analysis. Table for wetland losses in six European countries are given in Table 2.5.

European Union policy is that there should be no further wetland loss or degradation, in

Europe but the conversion of wetlands is to be greater.

COUNTRY PERIOD % LOSS of WETLANDS

Netherlands 1950-1985 55

France 1900-1993 67

Germany 1950-1985 57

Spain 1948-1990 60

Italy 1938-1984 66

Greece 1920-1991 63

A number of European countries did implement some policy changes in the mid

to late 1970s, which were designed to slow down or halt wetland conversion. The

success (or otherwise) of these policy changes has not been monitored sufficiently for

precise quantification to be possible. Nevertheless, there is a strong probability that

wetland loss rates remain high in many European economies.

On the global scale, the extensive tropical wetland resources in developing

countries are also undergoing increasing change as a result of improved access to

wetland zones; of the pressures of population growth; and of general economic

development. Extensive areas of tropical wetland have been (and continue to be) lost,



eitheras a direct result of conversion to intensive agriculture, aquaculture, or industrial

use,or through more gradual qualitative changes caused by hydrological perturbation,

pollutionand unsustainable levels of grazing and fishing activities. Goodland and Ledec

(1989)have remarked that, until two or three decades ago, a large proportion of the

world'swildlands (including wetlands) were protect by their remoteness, their vastness

andtheir marginal usefulness for agriculture or other economic activities. The last thirty

years, however, have witnessed the rapid conversion of wetlands in all developing

countries.(Turner and Jones, 1991)

Wetlands everywhere have been lost or altered because of the disruption of

natural processes by agricultural intensification, urbanization, pollution, dam

construction,regional water transfers, and other forms of intervention in the ecological

andhydrological system.

Mangrove swamps, for example, are rapidly disappearing throughout Asia and

Africa,because of land reclamation, fishpond construction, mining and waste disposal.

In the Philippines alone, some 300 OOOha(67 per cent of the national mangrove stock)

were lost over the period 1920-1980. Other wetland types have suffered equally rapid

losses.In Nigeria, for example, the floodplains of the Hadejia river have been reduced

by over 300 km2 as a result of dam construction. Quality degradation is also a growing

problem,the majority of coastal wetlands in Brazil have been degraded as a result of

pollution. (Turner and Jones, 1991, p.B) Nevertheless rule and predictions are

suggestedthat pressure to "develop" wetlands is intensifYing, especially in Asia, Africa,

and Latin America. Thus, organizations such as The WorId Conservation Union and

RamsarConvention encourage conservation and sustainable utilization of wetlands for

promotingthe values in these continents

All the case studies (United Kingdom, United States, France and Spain) contain

evidenceto support the general presumption of continued wetland loses. In the United

Kingdom,it has been claimed that some 150 000 acres of wetland were lost every year

(duringthe 1970's and early 1980's), due solely to agricultural drainage and agricultural

landuse intensification. Between the early 1950s and the 1980s, some 15 per cent of the

salt marshes (including 4 000 ha of sites of special scientific interest) in England and

Waleswere lost to agricultural and/or industrial land reclamation schemes. (Turner and

Jones,1991)

In France, a number of important wetlands were drained during the period 1960-

1985,were also lost. This wetlands destruction process has continued throughout the



1980's and in to 1990 in France, mainly due to on going agricultural drainage and.
reclamationactivities. (Barbier et al., 1997)

"In the United States, some sources put national wetland loss rates at 400 000 to

500000 acres per annum between 1950 and 1975, declining to 250 000 acres per annum

after that." (Turner and Jones, 1991, p.14) (Fig.2.7.) These national estimates are

continuouslybeing reviewed and revised, but evidence from regional and local studies

indicates that significant wetland losses are still occurring. Most of the inland

freshwater wetland losses have been caused by conversion to agricultural activities. In

the case of coastal wetlands, just over half of the losses have been the results of

dredging,port, marina and canal construction, together with physical erosion processes.

(Turner and Jones, 1991) The losses of USA's wetlands continued into the 1980s at a

reduced rate is given below in Table 2.6. In Spain, about 60 percent of the nation's

originalwetland surface have been lost. In contrast to the experiences of the other case

studycountries, almost all of the Spanish wetland losses have occurred in the last 25

"In Canada, a high level of quantitative information is also available. The

Minnedoseregion has been well studied, where 71 % of wetlands have been lost in the

period 1928-1982 due to cultivation of surroundings basins for the purposes of filling in

roadconstruction and drainage." (Moser et aI., 1996, p.5)

In Germany and Netherlands, most wetlands with potentially productive soils

have been drained, although small wetlands are still under pressure from agriculture

improvement. "National statistics suggest that the area bogs and fens within the

farmlandwas still in the 1980s, being reduced from around 1.170 square kilometers in

1981to just over 1.070 square kilometers in 1985 in Germany." (Brazley, 1993, .114)

The situation in the densely populated regions of southern and eastern Asia is

very different from Africa and South America, in that wetland loss has been occurring

for thousands of years. Low land rice cultivation began in South East Asia about 6500

yearsago and drainage and irrigation systems had been developed in parts of the middle

Eastby the 4th millennium. (Moser et al., 1996)

Scott (1993), present that some estimates show that the world may have lost

50%of the world wetlands that existed since 1900. Whilst much of this occurred in the

northern countries during the first 50 years of the century, increasing pressure for

conversion to alternative land use has been put on tropical and sub-tropical wetland

sincethe 1950s. "It was estimated that 65% of the available wetland had been drained



for intensive agriculture in Europe and North America. Tropical and sub- tropical

regions were 27 % for Asia, 6 % for America, 2 % for Africa, making a total of 26 %

worldwide."(Moser et aI., 1996, pA) In many countries the rate of wetland loss has

reached the proportion of a national crisis. In the developing world wetland loss is
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Table 2.6. Estimates of wetland losses ill the conterminous USA. (Mitsch and

Gosselink, 1993, pA8)



leading to substantial impacts upon local communities which depend upon these

sources. To resolve this problem, the precise reasons for wetland loss need to be

analyzed, and means of addressing them identified.

Overall, despite the lack of precise national and global wetland loss data, it is

reasonable to assume that such losses have been, and continue to be significant. In

particularly functions and importance of wetlands can be known and searched current

status. If data about wetland values are increased, wetlands are protected from negative

impacts of adjacent land uses and human intervention. With implementing conservation

and planning policies, wetlands loss rates can be decreased.

Wetland ecosystems account for about 6 per cent of global land area, and are

considered by many authorities to be among the most threatened of all environmental

resources. During the 20th century, wetland loss rates generally have been very high.

Both the physical extent of wetlands and their quality (in terms of species diversity etc.)

have been diminished over this period. Most of the physical losses have been due to the

conversion of wetlands to other land uses (industrial, agricultural and residential). But

qualitative degradation (chemical and biological) has also occurred in more subtle,

complex, and longer term ways, due to air and water pollution, as well as to water

supply diminution. The degradation risks faced by wetlands have been enhanced by the

"open system" nature of these resources. This has made wetlands especially prone to

damages caused by activities often located a considerable distance away from the

wetland site, but still within the relevant drainage basin area. (Dugan, 1990)

Wetlands include swamps, bogs, marshes, fens, and other wet ecosystems found

throughout the world under many names. They are ubiquitous, that is, they are found on

every continent except Antarctica and in every clime from the tropics to the tundra.

Although any estimate of the extent of wetlands in the world is difficult and depends on

an accurate definition, the most commonly used approximation is that more than 6

percent of the land surface of the world, or 8.6 million km2, is wetland. (Mitsch and

Gosselink, 1993, p.4) (Fig. 2.8.)



Figure 2.8. Approximate global extent of wetlands. (Mitsch and Gosselink, 1993, p.6)



There is no way estimate how much impacts human have had on the global

extent of wetlands except to observe that in developed and heavily populated regions of

the world, the impact has ranged from significant to total. But the importance wetland

environment to the development and sustenance of culture throughout human history is

unmistakable. Since early civilization many cultures have learned to live in harmony

with wetlands and have benefited economically from surrounding wetlands, whereas

other cultures quickly drained landscape. The ancient Babylonians, Egyptians, and the

Aztec in what is now Mexico developed special systems of water delivery involving

wetlands. Mexico City, in fact, is the site of a wetland/lake that disappeared during the

past 400 years as a result of human influence. Major cities in the United States such as

Chicago and Washington, D.C., stand on sites that were in part wetlands. Many of large

airports-Boston, New Orleans, and IF. Kennedy in New York, to name a few- are

situated on former wetlands. (Mitsch and Gosselink, 1993, p.5)

People live in proximity to wetlands and whose culture is linked to them as

wetlanders. For example, the Camarguais of southern France, and the Marsh Arabs of

Southern Iraq (Fig. 2.9.) still live in harmony with wetlands after hundreds of years.

Domestic wetlands such as rice paddies feed an estimated half of the world's

population, and countless plant and animal products are harvested from wetlands in

countries such as China (Fig. 2.10.) Cranberries are harvested from bogs, and the



Figure 2.10. Plant and animal products are harvested from wetlands in China

(Mitsch and Gosselink, 1993, p.10)

industry continues to thrive today in the United States. The Russians and the Irish have

mined their peatlands for several centuries using peat as a source of energy. Mangrove

wetlands are important for timber, food in many countries throughout Indo-Malaysia,

East Africa, and Central and South America. For centuries, salt marshes in northern

Europe and Britain Isles were used for grazing, hay production, fences, and thatching

for roofs. Reeds from wetlands are still used for fencing and thatching today III

Romania, Iraq, Japan, and China. The production of fish in systems integrated III

shallow ponds or rice paddies developed several thousands of years ago in china and

South East Asia, and crayfish harvesting is still practised in the wetlands of Louisiana

and Philippines. (Mitsch and Gosselink, 1993, p. 9)

Prior to the rnid-1970s, the drainage and destruction of wetlands were accepted

practices in the United States and were encouraged by specific government policies.

Wetlands were replaced by agricultural fields and by commercial and residential

development. (Fig. 2.11.) Had those trends continued, the resource would be in danger

of extinction. Only through the combined activities of hunters and anglers, scientists

and lawyers and environmentalists have wetlands been elevated to the level of respect in

public policy that they deserve.



Wetlands have also been an enigma to scientists. They are difficult to define

precisely, not only because of their great geographical extent, but also because of the

wide variety of hydrological conditions in which they are found.

Figure 2.11. Wetlands are replaced land use development. (Mitsch and Gosselink, 1993,

p.14)

Sources reviewed provide data on extent and distribution of wetlands at various

scales, from global estimates to the area extent of particular wetland types at specific

sites. There is considerable inconsistency in the information obtained for review, with

data unavailable for some sites or countries due to a lack of adequate inventory or maps.



According to Spier (1999), tabulated wetland estimates, that including global wetland

area are given in Table 2.7.

Dugan (1993) provides a global estimate of 4 million km2 (400 million ha) for

peatlands, and presents some general wetland areas for Indonesia, Canada, Alaska,

Mexico and the Caribbean of particular note is the total of 1.4 million km2

(140 million ha) of wetlands in western Canada and Alaska, which is said to equal one

quarter of the world's total wetland area. Unfortunately, the method for this calculation

is unclear and original data are not provided, but this statement iJ?plies that the world's

wetland area is an estimated 5.6 million km2 (560 million ha). Dugan (1993) uses the

Ramsar defInition of wetlands, and refers to non-marine wetlands only. Studies have

calculated the global extent of natural freshwater wetlands as 530 million ha

(Matthewsand Fung 1987), and 570 million ha (Aselmann and Crutzen 1989)

respectively. (Spier, 1999)

Many regions in the United States and Canada support or once supported large,

contiguous wetlands or many smaller and more numerous wetlands. Regional wetlands

can also be large expanses in the USA. Such as Prairie Pothole region of the Dakotas

and Minnesota. The Great Black Swamp of Ohio have almost disappeared as a result of

extensive drainage programs. Descriptions of some of the regional wetlands are given in

Figure 2.12. and Figure 2.13. Regional diversity and the unanimity about the defInition

of a wetland, as described in this chapter, make it difficult to inventory the wetland

resources of the United States.

There many different types of wetland spread across the globe, covering about

percent of the earth's surface. As of 30 January 1999, Rarnsar-listed wetlands total 965

sites covering 70.471.806 ha.



Table2.7. Global area estimates obtained from wetland inventory sources. (Spier,
1999, p.3)

SOURCE REGION WETLAND TYPE GLOBAL
AREA (ha)

Matthews & Fung Asia, Oceania, Forested bog 207800 000
(1987) Africa, Europe, Nonforested bog 89700 000Neotropics, North

America Forested swamp 108700 000

Nonforested swamp 100 700 000

Alluvial formations 19400 000

Total natural wetlands 530 000 000
(excl. irrigated rice fields)

Aselmann & Crutzen Asia, Oceania, Rice paddies 130 000 000
(1989) Africa, Europe, Bogs 190 000 000Neotropics, North

America Fens 150 000 000

Swamps 110 000 000

Floodplains 80 000 000

Marshes 27 000 000

Lakes 12 000 000

Total natural freshwater 570 000 000
wetlands

Dugan (1993) Asia, Oceania, Wetlands (assumedly 560 000 000
Africa, Europe, freshwater only)
Neotropics, North
America

Frazier (1996) Asia, Oceania, Wetland sites on the 52334339
Africa, Europe, Ramsar List of Wetlands of
Neotropics, North International Importance.
America

Spalding et al (1997) Asia, Africa, Mangroves only 18100 000
Oceania,
Neotropics, North
America

WCMC (1998) Asia, Oceania, Coral reefs only 30 000 000-
Africa, Neotropics, 60 000 000
North America

Dugan (1993) Asia, Oceania, Peatlands only 400 000 000
Africa, Europe,
Neotropics, North
America

Aselmann & Crutzen Asia, Oceania, Artificial wetlands - rice 130 000 000
(1989) Africa, Europe, paddies only

Neotropics, North (no other global areas
America located for artificial wetland

types)



Figure 2.12. Location of some major regional wetlands in North America. (Mitsch and

Gosselink, 1993, p.53)

Figure 2.13. Distribution of wetlands in conterminous USA. (Mitsch and Gosselink,

1993, pA2)



Conservation is a term commonly applied to the attempt to protect the

environment from the impact of degrading activities. The key terms in this definition

contain the planned use of resources with regard to needs of development but allowing

for their main concept of sustainable development. People have realized that there are

limits to the resources of air, water and arable land constitutes knowledge and human

populations can not continue to grow without conservation of planet. Thus it is

recognized how important wetlands are to people life as well as being a resource of

cultural, scientific, and recreational value last four decades.

Origins of the modem conservation movement can be exposed to the very

beginnings of the colonial era. It resulted from changes in the natural environment

caused by rising population levels in some countries. Yet, it is only since the 1960s that

"conservation" and "ecology movement" have become complicated words related to

the exponential population growth and uncontrolled exploitation of natural resources of

the planet. People started to be increasingly aware of the dangers related to a growing

crisis in the management of the natural environment on which the survival of human

life and, in fact, all other life depends.

In modem history, the roots of protected areas can be traced back to 1872 when

the first national park, Yellowstone, was established in US. This was followed shortly

afterwards half a world away in New Zealand with the founding of the Mount

Tongariro National Park. These parks embody in classical model were human activities

are prohibited or closely regulated in order to protect a natural environment. This

approach works best in uninhabited regions or areas that are remote, inaccessible or

low economic interest.(Revelve, 1995)

Until 1945 conservation policies and technologies were concerned mainly with

forest and soil use and had developed more rapidly in the world. Since than, however,



concern has become worldwide as expressed in the post-war establishment of the

International Union Nature Conservation. In addition, the range of issues involved and

how to conserve have increased greatly. Up until the 1980s it had been considered that

development an conservation were mutually exclusive, a fact recognized in the

observation made by the International Union for Conservation of Nature (ruCN) stated

World Conservation Strategy.

The catastrophe at Chernobly ill 1986, the destructive potential for global

environment pollution and d.egradation of modem industrial development was realized

that conservation and development are related each other . In Eastern Europe, urgency

of the problems was underlined by the emerging evidence of grossly degraded and

polluted areas. In developing countries, problems of deforestation, desertification and

resource depletion were also attracting greater attention. At national, international and

global levels, environmental policy archived a higher priority and underwent vigorous

development. At all levels, the notion of sustainable development, the principal pattern

of the Bruntland report in 1987, had become the accepted goal of policy. (Paddison and

Money, 1994).

Following the Bruntland Report of 1987, national governments began to echo

the theme of sustainable development in their policies and plans. This process of global

negotiation and agreement on environmental problems culminated at the Rio Summit

which saw the adoption of 27 principles constituting a Declaration of Environment and

Development. The involvement of NGOs had begun at the Bergen Conference on

Sustainable Development in 1990. Despite the failure to reach agreements on certain

issues and the USA's reluctance to enter into binding targets or to sign the Biodiversity

Convention, Rio was global endevaur at co-operation in the interests of mutual

security. Rio should also be seen as a stage in a continuos process of developing policy

and securing implementation. (United Nations Center for Human Settlements, 1996)

In 1992, at Rio de Janeiro The Earth Summit presented a program for action to

alert global environmental disaster based on the underlying principle of sustainable

development. These two events mark a period during which the environment was fully

established on the agenda of international policy making.

The environment has now passed a threshold of public and political concern that

makes it fully and permanently established as an issue of high priority on the national

and international policy making agenda. However, other approaches had to be

developed for countries where much of the land has been inhabited for a long period of



time, where there are no large expanses of wilderness. In these places, such as Europe,

two types of geographic focus development during this century.

First, options were formulated to protect small natural or semi-natural areas that

were in danger of disappearing. Second, efforts were undertaken to conserve inhabited

areas that have cultural and! or natural value, usually through nature parks or protected

landscapes. (Owen, 1991)

Framework of Protected Areas

In implementing conservation objectives, different types protected areas are

required to archive different objectives. IUCN's Commission on National Protected

Areas adopted classified a total of six categories of protected areas with different

management objectives are given in Table 3.1

"Within the framework, Scientific Reserves and Wilderness Areas (CategoryI)

are intended to provide the least disturbed ecosystems for scientific monitoring,

baseline studies, and the conservation of biological diversity. Clearly research into the

functioning of ecosystems is one of the future biodiversity will indeed be at risk."

(Willson and Nielsen, 1992 , p.13)

At the end of the scale, Protected Land or Seascapes (CategoryV) incorporate

natural areas which have undergone considerable cultural transformation, either as

result of a long history of human occupation such as national parks through industrial

transformation. Also incorporated in this category are many marine parks and coral

reefs. In between these two extremes are traditional National or Provincial Parks

(CategoryII), Natural Monuments (Category III), Habitat and Wildlife Management

Areas (Category IV). Wetlands takes part in Category IV. They are managed this

category main objectives to protect species, biotic communities, and physical features

of the environment

Globally there are some 650.000 ha, or approximately 6% of the globe, under

protection. This is obviously insufficient to sustain the integrity of global habitats and

species.(Willson and Nielsen,1992, p.13)

Having identified categories of protected areas as a component of global

planning, attention must be turned to their management. The elements of protected area

establishment and management are: law and policy, identification and selection,

establishment, planning and management, and monitoring.



The primary tools that have been employed to protect such areas are regulatory

measures and incentive instruments. Broadly speaking, regulatory tools were most

commonly used at fIrst. Gradually, as the shortcomings of command and control

becameapparent, a number of economic incentives were developed. Current practice is

to seek a blend of both sets of tools. Rules that govern the planning, development and

useofland can include environmental protection as an objective.

While it is still rare that land use and nature protection legislation are

hannonized, there is a trend towards increasing integration. In some cases, the law

requiresthat special protection measures for natural areas be included in the land use

plan. In other cases, special protective regulations may be superimposed on land use

plans. Finally, in more limited cases, land use plans permit the regulation of all

activitiesthat may a negative impact on the natural environment.(paddison and Money,

Strict nature reserve/wi Idemess area:
la. Strict nature reserve la. Preserve habitats. ecosystems and spet.:ies in as

undisturbed a state as possible
lb. Ensure that future generations have the
opportunity to experience under-
standing and enjoyment of areas that have heen
largely undisturbed by human action over a lun"
period of time '"
Protect natural and scenic areas ufnational ur
intemational significance for spiritual. scicntitic.
educational. recreational ur tourist purposes
Protect or preserve in perpetuity specific
outstanding natural features because of their natural
significance. unique or representational quality.
and/or spiritual connotations
Secure and maintain the habitat conditions
necessary to protect significant species. groups of
species. biotic communities or physical features of
the environment when these require specific human
manipulation for optimum management
Maintain harmonious interactiun uf nature
and culture through protectiun of landscape ur
seascape, and the continuation of traditiunal land
uses. building practices and social/cultural
man ifestations.
Protect and maintain the biological diversity. and
other natural'y~I!!es ~rth~ area in the long term



The important functions of wetlands and their values for the human rare were

well-appreciated since early antiquity. Many settlements were built on their shores,

their resources were wisely, and they were incorporated in the customs and the myths

of the people living around them.

~he values of wetlands for Mankind, and especially their unique contribution to

biodiversity and their key role in regulating water cycles, which were rediscovered

during the last two or three decades, after centuries of neglect. It was also found out

that many of these valuable natural resources had already been destroyed or heavily

degraded, so that they could not perform anymore their functions.

In the 1990's conservationists and wildlife biologists were the first argue for

wetland preservation and habitat restoration. Federal, state and private initiatives were

directed at establishing wildlife refuges that preserves large areas of wetlands

ecosystems. In the 1970's wetland ecosystems were afforded protection for reasons in

addition to wildlife protection. Storm water and flood water storage, non-point source

pollution controls, fisheries habitat and habitat for threatened and endangered species

were added to list of reasons to protect wetland ecosystems.

In recent years, dramatic changes have occurred in the nation's appreciation of

the many values wetland provide as integral elements of ecological and economic

landscapes. Wetlands used to be viewed chiefly as sources of disease and pestilence.

The earliest government wetland programs simply gave them away on condition that

they be drained and converted to purposes considered more useful. In this century well-

intentioned public and private efforts to provide flood protection, better highways and

other valued societal benefits have often led to the drainage or filling of wetlands for

farming, urban development, and industry.

The developing countries are now corning to realize that wetlands have great

value in their natural region. In developing countries, wetland conservation begins not

on the development site or at the water's edge, but with programs dealing with public

attitudes and information on wetlands. As with many environmental programs, the first

step toward solutions involve improved public awareness followed by understanding of

the value of wetlands in the environment. Besides the environmental quality rationale,

there are a number of purely practical reasons for respecting wetlands in land use



planning. First the places in the landscape where land wetlands form are characterized

by drainage conditions that are extremely limiting to most land uses. Second, most

wetlands are usually underlain by organic soils that are unstable for most forms of

development. Third, wetlands are landscape amenities and, like lakes and streams, can

improve land values and design opportunities for the insightful developer. For many

land uses, wetlands clearly enhance property values if they are properly integrated into

landuse planning schemes.(Dugan,1990)

Wetland destruction has been relentless since the 1960s~ many projects tried to

develop the rural economy by converting wetlands without regard for their sensitive

nature and the natural functions they perform. All to frequently, it was only after the

wetland had been destroyed that the value of its natural resources was fully realized.

The absence of specific national legislation limiting use of wetlands outside protected

areas has been an obvious factor contributing to wetland loss. In recent years a number

of countries have moved to correct this situation.

During the 1950s, it became apparent that while extensive networks of national

parks and equivalent reserves had been created around the world to secure the

conservation of terrestrial habitats, wetlands ecosystems had to large extend remained

without any real protection, despite the fact that they were increasingly coming under

pressure from human encroachment, drainage, pollution, and other forms of

degradation. Out of this appreciation of the need to conserve wetland ecosystems arose

the need to identify those wetland sites which, the interests of science and posterity,

should be given some form of conservation status.

Various international conventions and programs concerned with the natural

environment provide a strong basis for international co-operation in the protection

wetlands, and in many cases involve the identification and designation of sites specially

worthy of protection. five international conventions (three global, two regional) are

relevant to wetlands. Three of these, the Ramsar Convention, World Heritage

Conventions and Barcelona Convention, make provision for the designation of sites,

while the Bern and Bonn Conventions place considerable emphasis on habitat

protection. Two international programs, UNESCO's Man and the Biosphere Program

and the Council of Europe's Network of Biogenetic Reserves, also make provision for



the designation of important sites for nature conservation, while the EC Wild Birds

Directive places considerable obligations on Member States to identify, designate and

safeguardSpecial Protection Areas for birds.(Helver, and Vives, 1995, p.7)

The first major international inventory of wetland ecosystems was initiated in

1959,when the International Society ofLimnologists (SIL) decided to draw up a list of

the world's lakes and rivers "whose preservation and protection is particularly

desirable". This inventory, apply named project Project Aqua, was confined to inland

waterbodies, and focused primarily on sites of special on sites of special limnological

interest.The project was developed by the International Biological program during the

1960's, and culminated in 1971 with the publication of a directory containing

informationon 600 lakes an drivers through the world. (Helver and Vives, 1995, p.8)

Meanwhile, at an international conference on wetlands organized jointly by

IUCN, ICBP, and IWRB in the Camargue, France in November 1962, a decision was

taken to embark upon the completion of a list of marshes, bogs and other wetlands of

international importance, primarily as waterfowl habitat in Europe and North Africa.

This list, known as the Mar List and published by mCN in 1965 was the first serious

attemptat a regional inventory of wetlands the conservation of which was considered to

be of international significance.

With the development, in 1974, of an agreed set of criteria for the identification

of wetlands of international importance, it became possible to compile basic lists, of all

those sites which might be eligible for designation as wetlands of international

importance under the Ramsar Convention.

The Ramsar Convention

In the context of international cooperation, the Ramsar Convention has a central

role to play, providing the single most important framework for intergovernmental

cooperation on wetlands. In regions where there are few contracting parties to the

Ramsar Convention for the immediate future, provide the most effective mechanisms

for regional cooperation on wetland issues" (Brazley, 1993).

The recognition of the importance of wetlands led to a conference, in the Iranian

City ofRamsar. The Convention on Wetlands of International Importance especially as

Waterfowl Habitats was signed in Ramsar, Iran, in 1971 and came into force in

December 1975. The representatives of 18 nations put their signatures to the text of

treaty. The Ramsar Convention was the first of the modem instruments searching the



conserve natural resources on a global scale. It is concerned with that most threatened

group of habitats, especially for wetlands. The convention on wetlands provides the

framework for international cooperation for the conservation and wise use of wetlands

resources and biodiversity.

The mission of the Ramsar Convention is "the conservation and wise use of

wetlands by national action and international cooperation as a means to achieving

sustainable development throughout the world." The Convention provides a framework

for international cooperation and was established following concern in the 1960s about

the serious decline in populations of waterfowl.

The Ramsar Convention is very active organization with a well-staffed

secretariat, the Convention Bureau. This is based in, Switzerland, and funded by the

subscriptions of the Convention's Parties. Besides the general undertakings made by

Parties to the Convention-wise use of wetlands, undertaking environmental impact

assessments, making wetland inventories, establishing nature reserves, training wetland

managers, consulting with other Parties, assisting in the operations of the Convention-

there is specific requirements.

It places general obligations on Contracting Parties relating to the conservation

of wetlands throughout their territory, and special obligations pertaining to those

wetlands which have been designated to the "List of Wetlands of International

importance.

The signatory states pledged to enter their wetlands of international importance

on a list of "Ramsar Sites" and generally to protect and conserve wetlands. The

Contracting Parties are obliged to undertake six main activities. These are:

• To designate wetlands for the List of Wetlands of International Importance using criteria

internationally adopted; to formulate and implement planning so as to promote conservation

of listed sites and to advise the Ramsar Bureau of any change in their ecological character;

and to compensate for any loss of wetland resources;

• To fonnulate and implement planning so as to promote the wise use of wetlands; to make

environmental impact assessments before transformations of wetlands; and to make

national wetland inventories.

• To establish nature reserves on wetlands and provide adequately for they're conserving, and

through management to increase waterfowl populations on appropriate wetlands;

• To train personnel, management



• To promote conservation of wetlands by combining far-sighted national policies with co-

ordinate international action; and to consult with other Contracting Parties about

implementing obligations arising from the Convention, especially on shared wetlands and

water systems;

• To promote wetland conservation concerns with development aid agencies

Convention plays an important role in helping to prevent harmful changes to

wetland sites in countries that are party to the convention. Each contracting parties

must agre~ criteria which are conserved wetlands. Sites are selected for designation to

the list on the basis of an agrees set of criteria (the Ramsar criteria):

Criteria for designation of wetlands of International Importance under the Ramsar Convention:

A wetland is identified as being of international importance if it meets at least one of the criteria

set out below:

l.Criteria for representative or unique wetlands

A wetland should be considered internationally important if:

a) is a particularly good representative example of a natural or near-natural wetland,

characteristic of the appropriate biogeographical region

b) is a particularly good representative example of a natural or near-natural wetland, common to

more than one biogeographical region

c) is a particularly good representative example of a wetland, which plays a substantial

hydrological, biological or ecological role in the natural functioning of a major river basin or

coastal system, especially where it is located in a trans-border position

d) is an example of a specific type of wetland, rare or unusual in the appropriate biogeographical

region

2. General criteria based on plants or animals

A wetland should be considered internationally important if:

a) supports an appreciable assemblage of rare, vulnerable or endangered species or subspecies

of plant or animal, or an appreciable number of individuals of anyone or more of these species

b) is of special value for maintaining the genetic and ecological diversity of a region because of

the quality and peculiarities of its flora and fauna

c) is of special value as the habitat of plants or animals at a critical stage of their biological

cycles

d) is of special value for one or more endemic plant or animal species or communities

3. Specific criteria based on waterfowl

A wetland should be considered internationally important if:

a) regularly supports 20,000 waterfowl

b) regularly supports substantial numbers of individuals from particular groups of waterfowl,

indicative of wetland values, productivity or diversity



c) where data are available, regularly supports 1% of the individuals in a population of one

species or subspecies of waterfowl

"The Ramsar Convention provides the key international agreement under which

to promote greater investment in wetland management trough development assistance

programmes. However technical support from ruCN, the International Waterfowl and

Wetlands Bureau and other organizations with expertise in the integration of

conservation is essential, especially to convince development professional that

alternative approaches to wetland management can yield economic and social benefits."

(Brazley, 1993, p.187)

Each contracting party is obliged to designate at least on site at the time of

ratification, and encouraged to ~ist additional sites as and when appropriate. "In total,

336 sites in the Ramsar List of Wetlands of International Importance, of a current total

of891 sites, 6208 million hectares mid 1997, report the wetland types mentioned above

as present in those sites" (Matthews, 1993). (Fig.3.!.)

There .are presently 119 Contracting Parties to the Convention, with 1023

wetland sites, totaling 74.9 million hectares, designated for inclusion in the Ramsar List

of Wetlands of International Importance.

(http://www.wetlands.agro.n1Iramsar _database/sites _overview.html)

Word Heritage Convention

"The Convention Concerning the Protection of the World Cultural and Natural

Heritage was adopted by the General Conference of UNESCO in Paris, France in 1972.

The aim of the convention is to define the worldwide natural and cultural heritage, to

draw up a list of sites and monuments considered to be of such exceptional interest and

such universal value that their protection is the responsibility of all mankind, and to

promote international co-operation in order to contribute effectively to this protection."

(Helker and Vives, 1995, p.8)

Bern Convention

The Convention on the conservation of European Wildlife and Natural Habitats

was opened for signature in September 1979, and came into force in June 1982.

Contracting Parties are required to maintain populations of wild flora and fauna, and





give particular emphasis to endangered and vulnerable specIes. Specifically, each

contracting party undertakes to take appropriate and necessary legislative and

administrative measures to ensure the conservation of the habitats of the wild flora and

fauna species.

Bonn Convention

The Convention on the Conservation of migratory Species of Wild Animals

was opened for signature in 1979 and came into force in November 1983. This

convention has two distinct objectives. The first is to provide strict protection for

migratory species which are in danger of extinction throughout all or a significant

proportion of their range. Parties that are range States for an endangered species are

obliged; amongst other things, to endeavor to conserve and, where feasible and

appropriate, restore those habitats of the species which are importance in removing the

species from danger of extinction. The second objective is to oblige Parties to endeavor

to conclude agreements for the conservation and management of species listed in

Appendix of the Convention . These agreements should, where appropriate and

feasible, provide for the maintenance of a network of suitable habitats appropriately

disposed in relation to the migration routes.(Helker andVives,1995)

Grado Symposium

Scientific studies carried out during the 1980s documented beyond doubt the

disappearance of a large percentage of the Mediterranean wet lands, mainly through

drainage, and the heavy degradation of many others, through pollution, urbanization,

disruption of their water cycles , excessive use of their resources. At the Grado

Symposium in February,1991. Alarming information on these aspects was presented by

a large number scientist. It demonstrated beyond doubt that these negative trends were

continuing, often at rapid rates, and that the many affords for wetland conservation

carried out at different levels have not been sufficient in remedying the situation. As a

result, all 300 participants of the Grado Symposium from 28 countries took the

decision to make every effort "to stop and reserve the loss and degradation of

Mediterranean wetlands".

One of the key conclusions of the Grado was that the conservation of wetlands

in the Mediterranean wetlands, and the wise use of their resources for the benefit. of the

present and future generations was a vast task. It would require:



• Actions at all levels the local, the national ,the regional,

• Concerted long term efforts, with a horizon of at least twenty years.

Participation of all those concerned, including international and supranational

authorities, governments, public services, local authorities, non governmental

organizations, as well as individuals.

To cany out that task, a first preparatory phase of the MedWet initiative was

planned in 1991 and was approved for funding by the European Union in late 1992

with the actual work starting in the spring of 1993, two years after Grado.

For practical and financial reasons, the first phase of MedWet which ends in

June 1996, with a major wetland conference in Venice-has been focused on the

European Union part of the Mediterranean. But still it has strongly encouraged the

active participation of the other Mediterranean countries. (Skinner and Zalewski, 1995)

. "Wetlands have been identified as one of the key life support systems on this

planet in concert with agricultural lands and forests. This has been a key theme in the

evolving global support and political commitment for sustainable development and

environmental conservation as articulated in Ramsar Convention's Strategic Plan 1997-

2002, The Conservation Strategy, Caring for the Earth, the report of the Brundtland

Commission, and Agenda 21. The role of wetlands has emerged as a key element in the

delivery of inland freshwater and coastal ecosystem conservation through the

Convention on Biological Diversity. The importance of wetlands goes beyond their

status as the habitat of many endangered plant and animal species. They are vital

element of national and global ecosystems and economies." (Rubec et aI., 1999, p.2)

For many years, wetlands were considered wastelands. They were unprotected

and often seen as trouble and useless for human activities. Over time, wetlands were

drained, filled, and dredged to make buildings, highways, and commercial

development. As a result many wetlands in the world have been destroyed. Only when

wetlands started to disappear at alarming rates did we begin to recognize them as



valuable economic resources and understand their essential role in sustaining a stable

and healthy environment.

Wetland conservation is subject political agendas while there is intense pressure

for traditional economic development. Furthermore, the level of public pressure for

environmental sensitive wetland policies is still very modest. (ECD, 1993 )

Wetland destruction and degradation often have adverse and unforeseen long -

term costs, which are often borne by the state, while organisations and individuals can

make short- term profits from the conversion qf wetlands.

"In most countries there is little governmental appreciation of the range of

products and services provided by wetlands. Individual administrations and ministries

perceive wetlands as having the potential for only the single product represented in

their sector. Thus wetlands are undervalued. The maintenance and enhancement of their

diverse needs to be managed in integrated way" (ECD, 1993 p.20)

National Status

One of the most significant changes in the field of wetland conservation in

recent years has been the increasingly interdisciplinary approach to management. Much

of the concern for wetland conservation has its origin in the importance of wildlife, and

wetland conservation was four decades the exclusive domain of biologists and

protected area managers. With growing awareness of the broader value of wetlands to

human society, however, a wider range of institutions, including those concerned with

fisheries, agriculture, and livestock, have become engaged in wetland conservation. At

the same time, recognition that wetlands need to be maintained as functioning units in

the in the landscape- rather than simply in a limited number of national parks and other

protected areas-has led in many countries to a growing understanding that conventional

approaches to wetland conservation are largely inadequate.

The appreciation that new partnerships and new approaches are required is

central to many of the most significant recent achievements in wetland conservation.

A growing number of countries have begun the process of building national wetland

programs. The central element in this process has been consultation at all levels,

including a diversity of government agencies, nongovernmental organizations,

scientific research institutes and local communities. (Brazley,1993, p.184)

Nongovernmental organizations have provided a central force for wetland conservation

in many countries and regions. The role of NGOs is already significant, but is likely



that in the climate following the United Nations Conference on Environment and

Development, and with pressures upon wetlands continuing to grow by the day, the

importance of the independent, and often politically unpopular, voice of these

organizations will continue to grow. Special attention therefore needs to be given to

providing the NGOs with the necessary technical, logistical and financial supports.

(Brazley, 1993, p.185)

Wetlands are conserved and managed limited institutional capacity. Little long-

term process can be achieved ~thout sustained investment in building the institutional

capacity to manage wetland resources. There are two principal ways in which

institutions need strengthening. First, institutional arrangements that support an

integrated approach to wetland management need to be developed. The second is focus

on effort to strengthen institutional capacity is through training and staff development.

In many countries have formed institutions and managed wetlands assistant with

international support.

"Over the next 35 years, many of the initiatives begun in recent years will

continue and expand, driven by national concern for wetland conservation. Problems of

wetlands indicate that while international cooperation is essential, considerable

flexibility needs to be exercised in identified priorities for investment and in choosing

the mechanisms to address these conservation efforts." (Brazley,1993, p. 186)

The 3rd Conference of Contracting Parties to Ramsar Convention recommended

that each country should develop a national policy for wise use of wetlands and

provided guidance on the contents of such conservation policies in 1987. The

characteristics of its natural resources faced problem and the status of current

conservation efforts will determine each country's Wetland Conservation Program.

"Thus comprehensive policies, as well as planning and management guidelines, may be

developed for floodplains, tidal wetlands, or peatlands, with field project aimed at

highest priority sites."(Dugan, 1990, p. 49)

National Wetland Policy is a key feature for defining, developing and

implementing national policies that promote wetland conservation and management for

many Contracting Parties of the Convention on Wetlands.



Thus it is critical that the importance of wetlands and their conservation be

demonstrated to be essential to the well being of the citizens of a nation. Wetland

conservation is vital to achieving the objectives of biodiversity conservation described

in international treaties and their related international obligations. Wetlands can be

exemplified in the case of the elements of the World Conservation Strategy:

• Maintenance of essential ecological processes and life-support systems

• Preservation of genetic diversity

• Sustainable utilization of species and ecosystems.

Meeting the challenge of conserving wetlands of international and national

significance requires comprehensive national policies so as to provide a basis for

domestic action and a framework for international and national cooperation. Such

policy for wetlands can be valuable as countries seek to address the management and

habitat requirements for wildlife and other biological resources as well as human needs

for the current and future generations. "Within the text of the Ramsar Convention

adopted in 1971, it establishes that the Contracting Parties shall formulate and

implement their planning so as to promote their conservation of the wetlands included

in the List of Wetlands International Importance and, as far as possible, the wise use of

wetlands in their territory."(Rubec, 1999, p.3)

It is important to recognize that the process of establishing and implementing

wetland policy at a national level may opportunity to promote cooperation and action at

many levels. A number of opportunities for resolving issues and achieving wetland

conservation are identified below:

• Establishing wetland conservation objectives in government policies;

• Enhancing coordination and communication among government agencies;

• Creating more incentives to conserve wetlands;

• Fostering better wetland management after acquisition or retention;

• Better knowledge and its application;

• Education directed to the general public, decision makers, landowners and the

private sector;

• Promoting involvement of non-governmental organizations and local communities



"Whether or not National Wetland Policies were being prepared, the guidelines

called for several actions that should receive immediate attention at the national level.

These would facilitate the preparation of national wetland policies, and avoid delay in

practical implementation of wetland conservation and wise use. Contracting Parties will

select actions according to their own national priorities. Some are implementing

institutional, legislative or educational measures and at the same time initiating

inventories or scientific work. ."(Rubec, 1999, p.6) Each Contracting Party implements

this objective by reviewing legislation and practices in their territory.

"Wetlands are seldom explicitly covered at a national level in other existing

natural resource management policies such as for water, forest, land, agriculture or

others. Development of a unique wetland policy strategy can be an important step in

recognition of wetland problems and targeted action to deal with them. A unique

wetland policy provides a clear opportunity to recognize wetlands as ecosystems

requiring different approaches to their management and conservation. "(Rubec, 1999,

p.?)

In many cases, wetland policies or strategies are components of national

sustainable development, water or other sector environmental policies. The term

"National Wetland Policy" has been used elsewhere in the same sense as " National

Wetland Plan" or "National Wetland Strategy." Policy has been defined as in Ramsar

Convention, " a collection of principles which indicate intended and acceptable activity

or direction for an organization and government." A national Wetland Policy will

function as a framework that enables clear conclusions to be drawn about what actions

are required and what end result is expected. These include jurisdictional authority for

natural resources management such as water resources, development planning,

pollution control, and education.

A National wetland Policy is understood to be nationwide in scope but it may be

developed in sequence at several levels of government. For example in Australia and

Canada, both federal government and component state governments have developed

wetland conservation policies.. "(Rubec, 1999, p.8)

In 1999, a total of 44 of the 114 Ramsar Contracting Parties indicated they were

engaged in development or implementation of National wetland Policy.

National Wetland Policy is formed two phases:

1. Policy development

2. Policy adoption and implementation." (Rubec, 1999, p.10)



Developing A National Wetland Policv:

A national government agency should coordinate and facilitate the development phase

in cooperation with appropriate regional or local authorities.

Policy Implementation Strategies:

The policy includes specific, measurable implementation strategies.

• Create common wetland conservation objectives

• Improve coordination and communication among government agencies and

nongovernment agencies

• Recognize and encourage the role and efforts of local community

• coordinate and rationalize government programs and nongovernmental

organizations

• ensure proper maintenance and management of protected wetlands

• close gaps in knowledge

• improve public awareness

ensure delivery of international commitments. (Rubec, 1999, p.21)

Examples of national strategies are listed in table3.2. In the examples cited the need for

improving public awareness and education; developing cooperation between levels of

government from national to local; developing supporting legislation and interrelated

land and water use policies and programs, implementing management objectives;

scientific research, developing logistical and financial capacity for policy

implementations; and international commitments.

Implementing the Policy:

Implementing phase is included steps as below:

• Defining who is responsible for implementation

• Developing implementations guidelines

• Defining what resources are needed

• Legislative requirements

• Developing an implementation plan

• Training

• Establishing a national monitoring program

"In order international and international policies, which currently encourage wetland

loss, a wetland conservation policy reviewed should be carried out in each country.



Building upon initiatives already developed in a number of countries, and drawing

upon the wealth of information currently available on wetland ecosystems and their

value, the policy reviews should specify a series of measures to alter inefficient policies

and establishes others which promote wetland conservation." (Dugan, 1990, p.59)

Australia:

1. Managing Commonwealth lands and waters

2. Implementing interrelated policy and legislation

3. Involving people in wetland management

4. Scientific base

5. International commitments

France:

1. Rationale

2. Wetland inventory and strengthening of evaluation

tools

3. Harmonization of public policies

4. Restoration of wetlands

5. Information and awareness programme

"Transboundary nver basin management, coastal zone planning and the

integration of water resources development with the conservation of wetland

ecosystems are important long-term investments for the sustainable management of

water resources, both in quantity and quality. In this context, wetlands is important, and

their conservation goes far beyond the protection of endangered species and habitats."

(ECD, 1993, p.15)

The conservation of wetlands is often vested in relatively powerless institutions, or split

between several small organizations. The financial means devoted to nature

conservation are generally extremely weak. And few countries only have governmental



conservation administrations with financial budgets that allow them to have a

~ignificant impact. (BCU, 1993 p.16)

United States

"In colonial days, coastal wetlands were valued for use as sources of salt for

livestock, rushes for household use, and habitat for shorebirds. However, when

Congress passed the Swamp Land Act in 1849, the general common use of wetlands

was performed by a national policy that encouraged draining or filljng wetlands for

agricultural use." (Kupchella and Hyland, 1993, p.416)

Formerly, in America, immigrant birds were accepted as the country's natural

inheritance, therefore, hunting lobbies were formed wetland conservation studies were

started. The most important ones are; in 1934 bird hunting and marsh conservation

programs and in 1937 federal support program concerning wildlife restoration. In USA,

scientific studies, especially the ones concerning botany, help the development of

national knowledge of conservation wildlife habitat.

In the early 1970s interest in wetland protection increased significantly as

scientists began to identify and quantify the many values these ecosystems. These

interests in wetland protection began to be translated at the federal level in the US. into

laws and public policies. Former acts were accepted, after plain draining activities had

been resulted with destruction of cities because of flood and filling of coastal marshes.

"Prior to this time, federal policy on wetland was uncertain and often contradictory.

Policies in agencies such as the Soil Conservation Service, and the Bureau of

Reclamation encouraged the destruction of wetlands, whereas policies in the

Department of Interior, particularly in the US. Fish and Wildlife Service, encouraged

their protection." (Mitsch and Gosselink, 1991, p565)

"Among the many governmental agencies concerned with wetlands, the US.

Fish and Wildlife Service, the U.S. Environmental Protection Agency, and the US.

Army Corps of Engineers are at the head of the regulatory review of process. They are

responsible for wetland interpretation as well as the review of proposals for permitting

projects in wetland areas. "To facilitate the review process, these regulatory agencies

have adopted a wetland classification system that is comprehensive in scope and part of

the recent National Wetland Survey."(Marsh, 1991, p.287)

The Environmental Protection Agency has statutory authority to designate

wetland subject to permits, and also has veto power on the Corps's decisions. Some



states requires state permits as well as Corps permits for wetland development. "The

districts engineer, according to Corps regulations, should not grant a permit if a wetland

is identified as performing important functions for the public such as biological

support, sanctuary, storm protection, flood storage, ground water recharge, or water

purification. The effectiveness of the 404 program has varied since the program began

and has also varied from district to district." (Mitsch and Gosselink,1993, p.570)

There are several federal acts that have some impacts on wetlands. The primary

act for wetland protection and regulation in the Unite~ States is Clean Water Act

Section 404, 1972. It requires that any person must have a permit from the U.S. Army

Corps of Engineers to discharge dredged or fill material into the waters of the United

States. "Although use of the Section 404 has been somewhat successful in protecting

coastal wetlands, it has not been so useful in protecting inland wetlands which make up

the main part of remaining wetlands". (Mitsch and Gosselink, 1993, p.570) The

procedure for obtaining a "404 Permit" for dredge and fill activity in wetlands is a

complex process. It is based on a number of considerations, including conservation,

economics, aesthetics, and several other factors. The effectiveness of the 404 Program

has varied since the program began and has also varied from district to district.

Some states have wetland protection laws although many more have relied on

federal regulations. Many observes believe that individual stage will assume more

responsibility for protecting wetland whereas others believe that the federal

governments must continue in the lead highly politicized field of wetland protection.

International co-operation in wetland protection, particularly throughout the Ramsar

Convention and the North American Waterfowl Management Plan, has been

emphasized in recent years as policy makers have come to realize that wetland function

knows no political boundaries. (Mitsch and Gosselink,1991, p568)

The Coastal management Act of 1972 was designed to encourage states to

regulate development of coastal areas in order to protect them from degradation. The

law was set up to provide planning and implementations grants for developing and

implementing coastal management plans with coastal areas to states. The act also

established the Estuarine Sanctuaries System. (Kupchella and Hyland, 1993)

A more significant initiative in developing a national wetland policy is "no net

loss was undertaken in 1987. Consequently, implied in the policy concept is wetland

construction and restoration to replace destroyed wetlands. The "no net loss" concept

became a cornerstone of wetland conservation in the United States in the early 1990s.



In 1989, Congress enacted the North American Wetlands Conservation Act. The

law provides funding for the government to purchase and manage areas identified as

criticalwetland habitat for migrating waterfowl.

Executive orders are required all federal agencIes to consider wetland

conservation as an important part of their policies by federal government Executive

orders were significant because they set in motion a review of wetland policies by

almost every federal agency. Furthermore agencies were directed to revise their

proceduresto consider the impact of their activities on wetlands.

Many individual states have issued wetland protection statutes or regulations,

state wetland programs may become important as the federal government attempts to

delegate much of its authority to local and state governments. Kusler(l983) suggested

that although local communities may also have wetland protection programs, states are

much more probable governmental units for wetland conservation for the following

reasons:

1. Wetlands cross local government boundaries, making local control difficult

2. Wetlands in one part of a watershed affect other parts that may be different

jurisdictions

3. There is usually a lack of expertise and resources at the local level study

wetland values and hazards

4. Many of the traditional functions of states such as fish and \vildlife protection

are related to wetland protection

States are also involved in wetland conservation through wetland acquisition

programs, tax treatment for landowners that protect wetlands, and enforcement of state

water quality standards as required by Clean Water Act.

However, since the early 1970s, the federal government and many state

governments have instituted a number of regulatory programs for the purpose of

reducing both types of failure. Little information exists on the success of these

programs a recent review of wetland policy, however, recommends a \vide range of

new initiatives in order to achieve a national goal of no net-loss of the remaining

wetlands. (Mitsch and Gosselink, 1993)

As the significance of wetlands has come to be realized, efforts have been to

protect them. There are several U.S. laws provide regulations for wetland protection.

The federal government in U.S. has relied on executive orders, "a no net loss" policy



and the section 404 dredge and fill permit program of the Clean Water Act for wetland

protection increased by wetland protection programs in agriculture and the

development of wetland delineation procedures.

United Kingdom

All of the UK's wetland types have suffered considerable losses during the

twentieth century, due to a combination of both market and intervention failures. "It has

been claimed that, in aggregate, the UK has been losing some 150000 acres of wetlands

a year, due solely to agricultural drainage and agricultural land use intensification. That

estimate was probably accurate until at least the 1970s and early 1980s on the

mainland, and as recently as the late 1980s in Northem."(Turner and Jones, 1991 p. 73)

The scientific debate over the nature and significance of the conversion

processes occurring in U.K. saltmarshes, for example, has been going on only since the

1960s. Incomplete surveys were undertaken by the former UK Nature Conservancy

during the 1960s to identify area protection as National Natural Reserves. "Another

u.K. public agency, the Nature Conservancy Council (NCC), which does have a nature

conservation mandate, are required to compensate farmers to conservation wetlands.

Thus, the UK Wildlife and Countryside Acts of 1981 and 1985 helped to protect

exceptional conservation assets." (Turner and Jones, 1991 p.80).

The UK has deployed a variety of policy instruments over he years in an

attempt to conserve it wetland assets. The result is that wetland loss rates were reduced

during the 1980s, due to a combination of regulatory, acquisition and management, and

incentive policies. Section 28 of the Wildlife and Countryside Acts, 1981 and 1985

provides the main protective framework for environmentally valuable habitats.

"Conservation sites are scheduled and notified as Sites of Special Scientific Interest

(SSSI) under the supports of The Nature Conservancy Council. This same agency also

charged with the management of National Nature Reserves (NNR). A large number of

wetlands of protected from development activities because of their SSSI or NNR

designation." (Turner and Jones, 1991, p.88)

The UK is also a signatory to The Ramsar Convention. Under this convention,

several estuarine sites are protected. General land use plan policy is administered by the

Town and Country Planning Acts. "At the time, the proposal raised a series of

objections from environmentalists, and other seeking to conserve the traditional Broads

wetlands." (Turner and Jones, 1991)



The Royal Society for the Protection of Birds (RSCB) and NCC have spent

amount of their total budgets on the conservation of wetlands by acquisition. "For

example, the acquired wetlands are frequently geographically fragmented, which makes

the establishment of viable ecological reserves by purchase or leasing a long term and

difficult process." (Turner and Jones, 1991, p.90)

In England, the government and nature conservation institutions became as

leaders of wetland conservation activities. Though the government support for wetland

drainage was 70% in 1980, this ratio was decreased to a value of 15-25% in 1990.

Later, the investments on wetlands were reduced with the changes made on tax system.

(Dugan, 1990)

France

When reviewing French wetlands policy, It IS Important to keep important

characteristics of the French environment in mind. The first of these relates to the broad

geographic diversity of France, a diversity that is large by European standards, in terms

of both its natural conditions and its development history. That diversity is also

reflected in France's wetland environments. "Finally the numerous mountain region

possess own wetland types and specific environmental problems. Understanding this

diversity is fundamental to understanding French wetlands." (Turner and Jones, 1991

p.1l1)

The second important characteristic concerns are the high levels of

transformation by human activity that most French wetlands have undergone in the past

millennium. There is virtually no wetland in France, which is not already a significant

part of the rural economic fabric. As a result, people have used managed, or

transformed almost the entire wetland environment over time. That high degree of

human intervention has also left a significant mark on the country's political response

to wetland management problems. (Turner and Jones, 1991)

There is no specific wetland policy in France. Wetlands are only taken into

account within the framework of more general environmental management policies. As

a result, only wetlands of particular environmental interest are listed in a computerized

national inventory of areas with special flora and fauna characteristics. There is no

general inventory of French wetlands as such, but there are several more specialized

inventories each serving a more specific purpose.



A review of the range of the instruments available for wetland management

policy with a description of French environmental policy instruments in general:

Planning designations; impacts studies and public inquires for projects; nature

reserves, national parks, regional parks; protection of species; acquisition; adaptation of

development policies to environmentally sensitive areas.

"Although wetlands have recently risen too much higher position on the

environmental agenda, but there isn't specific wetland conservation policy yet exists.

There is no particular need for specific wetland conservation policies to protect these

functions, since they are typically taken care of through the general nature conservation

policies." (Turner and Jones, 1991, p.132)

Nor or other government agencies responsible for project with a major impact

on wetlands typically have any particular wetland policy of their own. It is usually

"project by project" management, on the basis of individual impact assessments.

During the past twenty years, as a result of numerous and sustained efforts, the

conservation of wetlands has risen significantly in the priorities of the organizations

responsible for environmental management in France. (Turner and Jones, 1991)

In France, two important projects were realized concerning wetlands. The first

one was about the determination of natural zones and the formation of data about those

area in data banks. The second one was including the studies made for French Institute

of Environment. Besides the conservation of natural wetlands in French, artificial

wetlands were also developed.

In Developing Countries

Sustainable usage will be key requirement for tropical wetlands in developing

countries. In this context, globally significant wetland resources will require biosphere

reserve designation, or similar status. To make such designations operational, there will

be a need for international compensatory reserve transfers to aid developing countries.

In the developing world, regulations designated specifically to limit wetland use

are rare. "However in Uganda, the Ministry of Environment Protection banned swamp

drainage in 1986, the light of rising popular concern at the rate of wetland loss in the

south wet the country, and of its perceived impact upon hydrology and local

microclimate. Costa Rica and Sri Lanka are two several countries that protect all

mangroves in recognition of the multiple benefits this wetland habitat yields."

(Dugan, 1990, p.35)



Wetland is the one of the most important features of Turkey, and approximately

60% of them are freshwater (1343 million ha). (Hecker and Vives, 1995) Wetlands,

lakes and rivers cover approximately 2% of the country. Table 3.3. shows the differ~nt

wetland types in Turkey concerning Turkish national wetland inventory Turkey is

amongst the richest countries in Europe for birds, because of its geographical position

situated on the junction point of the Asian, European and African continents and its

considerable diversity of habitats. Turkey lies on the migration route for many bird

species and therefore, huge concentrations of waterfowl occur on wetland on passage

and in winter. Two of the most important waterfowl migration ways in West

Paleoarctic Region pass over Turkey.( Fig. 3.2.) (Erdem, 1994, p. 24)

Northeast-South Migration Route (Coruh Valley)

This route enters Turkey from east-black sea Region. During autumn migration

time, that is the period between the last week of august and the first week of October,

more than 200.000 wildbirds spread over east Anatolia by flying over <;oruh River.

Northwest- South Migration Route (Bosphorus)

This is the migration route that enters Anatolia from the west part of black sea

Region and Trakya. During September, more than 250.000 storks migrate over

Bosphorus to Anatolia Within groups of200-700. (Erdem, 1994)

For the safety of the migrations of birds, the existence of wetlands in Turkey

carry great importance. The number of the type of water birds observed in Turkey is

418 and 250 of them are migratory birds. An important amount of 110 types of those

birds that come to Turkey in summers broad in wetlands and they shelter there. (SIb,

1985)



TYPE OF WETLAND NO. OF % NO. AREA %
SITES OF (ha) TOTAL

SITES AREA

Shallow marine waters 1 2 500 0

Coastal brackish/saline lagoon 1 2 8.000 1

Delta 9 15 161.970 19

River; permanent 4 7 4.730 0.5

Freshwater lake; permanent 18 30 197.388 23

Freshwater lake; seasonal 2 3 4.900 0.5

Salinelbrackish lake/marsh; permanent 11 19 277.950 32

Salinelbrackish lake/marsh; seasonal 3 5 122.685 14

Freshwater marshes/pool; permanent 10 17 86.535 10

TOTAL 59 100 864.658 100

Wetlands in Turkey show differences according to the climate, height from the

sea level, topographic structure and water permeability. Wetlands can be divided into

two groups as; the ones existed along the shore and the other ones existed on Anatolian

plateaus. Because of the domination of the terrestrial climate in Anatolia, limitations

can be seen in the feeding and sheltering areas of the water birds depending on the

seasons. Coastal wetlands are appropriate for the living of waterfowl because of the

existence of water all trough a year. (Kaplan, 1991)

According to the inventory prepared by Magnin and Yarar (1997); 76 out of 97

important bird areas were defined as wetlands. The area of 1.240.000 ha do not indicate

the overall area of wetlands in Turkey. Many wetlands do not exist in the list just

because they had not been examined, yet. The inventory indicates the ornithological

importance and geographical features of the lands. (Fig. 3.3.) (Magnin and Yarar, 1997)

According to the total area of wetlands, Turkey has the richest quality of

wetlands in Europe and Middle East except the Russian Federations. Result of the



examinations concerning this subject shows that 18 of the wetlands are A class

wetlands and 45 of them are B class wetlands. (Table 3.4.)( Erdem, 1994, p.22)

~ Migr.nion Toule
of mass groups

Figure 3.2. Important migration route in West Paleo arctic Region. (Erdem,

1994,p.24)
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1- KIzilumak Delta 7- Goksu Delta 13- Eber Lake

2- Meriy Delta 8- Seylan ve Ceyhan D. 14- Ak~ehir Lake

3- Ku~ Lake 9- I~IklI Lake 15- Tuz Lake

4- Ulubat Lake 10- Burdur Lake 16- Seyfe Lake

5- <;amaln Salinas 11- Bey~ehir Lak~ 17- Sultan Reedbed

6- B.Menderes Delta 12- Egirdir Lake 18- Eregli Reedbeds

1- Buyiik <;ekmece Lake 16- Karata~ Lake 31- Agn Plain

2- Iznik Lake 17- Gulliik Reedbed 32- BalIk Lake
..., Kocayay Delta 33- Bendimahi Delta-'- 18- Karamik Reedbed
4- Saros Gulf 19- KUyiik Menderes Delta 34-<;aldiran Reedbed
5- Terkos Lake 20- Marmara Lake 35- <;elebibag Reedbed
6- Yeniyaga Lake 21- ACIgol 36- Edremit Reedbed
7- Ye~ilIrmak Delta 22- <;orak Lake
8- Bolllk Lake 37- Eryek Lake

23- Kovada Lake
9- <;avu~yu Lake 38- Horkum Lake

24- Koycegiz Lake
10- Hotarru~ Reedbed 25- Salda Lake

39- Yukan Murat Valley

11- Karapmar Plain 40- Saz Lake
26- Yan~h Lake

12- Kulu Lake 27- Hazar Lake
41- Arin (SodalI) Lake

13- Mogan Lake 42- Van Lake
28- Bilecik ve FIrat River

14- Todiirge Lake 43- Yiiksekova
29- KargamI~ ve FIrat River

15- Tuzla Lake 44- Sankum Lake
30- <;Ildir Lake



The change on the ecological structure of a wetland is the unbalance and the

change in the process and functions that form a wetland.

According to Hollis and Finlayson, basic processes that cause ecological change are;

• Reduction in the size of the wetland,

• Alteration of water regime,

• Conversion of the water quality,

• Degradation of wetland values

• Inappropriate management conditions, the lack of public interest and

restoration policies. (Magnin and Yarar, 1997)

Unfortunately, many changes have occurred in the ecological character in the

most of the wetlands existed in Turkey. Most of them were reduced or lost because of

flood control or draining. Since 1953, the establishment year of the Directorate of

Public Water Works (DSi), an area of 675.000 ha of wetland habitat, except important

birds areas, were lost because of the flood control and draining project ofDSi.

There are many negative effects of dam constructions in rivers and the diversion

of water flow, on the wetlands existed in the lower parts of the river basins. For

instance, the loss of Arap9aym with an area of 20.000ha in the east of Konya is the

result of that kind of projects. Also, thousands of hectares of flood plains remained

under dam-lakes. Similar enterprises of the General Directorate of Village Affairs,

municipalities, farmers, and co-operatives cause the loss of 300.000 ha wetland.

(Magnin and Yarar, 1997)

In addition to the disappearance of wetlands, many wetlands lost their natural

characteristics because of water management projects, pollution, hunting, and similar

human intervention. Today, it can be said that, 19 of the wetlands in Turkey still

remain hydrologically healthy and have suitable ecological structure. (Erdem, 1994)

Like in other countries, main problems that threatens wetlands in Turkey are;

the pollution caused by dryings for agricultural or residential purposes, local sanitary

systems, industrial residuals, agriculture chemicals and fertilisers, residential

development for tourism purpose, illegal hunting and uncontrolled reed-reaping. In

addition to the habitat destruction and pollution the other important problem that

threatens waterfowl is the wrong and inordinate hunting



NAME OF WETLAND APPROXIMATELY YEAR
AND ITS CITY DRAINING AREA

Amik Lake (Hatay) 27.000 ha 1970

Asvan Floodplain (Malatya) 200 ha 1974

Emen Lake (Kahramanmara~) 2750 ha 1967

Aynaz Marsh (iyel) 1000 ha 1973

Regma Marsh (iyel) 1000 ha 1970

AvIan Lake (Antalya) 800 ha 1976

Karagal (Antalya) 3280 ha 1976

Gakyeli Lake (Burdur) 740 ha 1975

Giiveny Lake (Konya) 200 ha 1989

Yarma Marsh (Konya) 10.000 ha 1980

Hamam Lake (Afyon) 500 ha -

Alparslan Lake (Isparta) 500 ha -
Gencali Lake (Burdur) 317 ha 1966

Pmarba~l Lake (Burdur) 1000 ha 1963

Sagut Lake (Burdur/Antalya) 6500 ha 1958

Ovagelemi~ Lake (Antalya) 1350 ha 1963

Kestel Galii (Antalya) 2300 ha 1965

Arapyaym, <;umra Plain (Konya) 20.000 ha 1980

Sakarya River Floodpalin Ten thousands of ha 1987

Gakyearen Lake (Adapazan) 2500 ha 1967

Simav Lake (Kiitahya) 2065 ha 1982

Cellat Lake (izmir) 1200 ha 1937

Efteni Lake (Bolu) 480 ha 1976

In Turkey, draining studies had started in 1950s in order to prevent malaria

disease and in the following years it continued to obtain agricultural lands. Many of the

wetlands in Turkey have been converted into agricultural land, or face serious threats

from urbanization, industry, irrigation and recreation. Although the rate of wetland loss



is still high today, there is growing interest in the possible restoration of some wetlands,

such as Amik, Gavur, Emen, Kestel, Simav, Efteni ve Ladik Lake. (Erdem, 1994, p.27)

However, estimated productivity could not be provided lands obtained by

drying wetlands with an area of200.000 ha. Generally, these lands became infertile and

arid because of saltness and wind erosion. With industrialization and urbanization, most

of the wetlands have become collection ponds of residential and industrial residuals.

Moreover, agricultural lands were polluted with the uncontrolled use of chemical

fertilizers and agricultural chemical substances. (Magnin and Yarar, 1997)

Eber and Karamuk Lakes were polluted by the discharge of sanitary sewers and

industrial residuals, therefore, characteristics of lake water were damaged and affected

its habitat negatively. Ulubat lake is also under the threat of pollution. (Fig.3.4.) On the

other hand, Burdur Lake and its environment was declared as a Ramsar Site. Moreover,

the construction of the international airport and heavy industrial area still continues.

Burdur Lake, a significant member of the "Lakes Region", and it is under threat of

pollution from nearby industries in recent years. Second Heavy Industrial Zone is

proposed when the existing first Burdur Heavy Industrial Region has not yet to be fully

occupied, and the issue of waste disposal from the Isparta Heavy Industrial Zone and

the first Burdur Industrial Zone into Burdur Lake had not yet been solved.

Gulltik, Bakm;ay, Sakarya, Ye~ihrmak, Biga deltas are still using their values

because of the effects of draining, flood control, tourism, building, industrialization and

water pollution. Kocayay, Ganen, Biga streams that formed deltas are located near the

Marmara Sea. Biga and Ganen Deltas are -destroyed greatly by human activities.

Remaining delta is Kocayay also under pressure domestic and industrial effluent of

Marmara. These effluents collect on the delta and the pollution increases. Furthermore



landownership problems, tourism development, and construction of university

buildings are determined. ( Yarar, 1995)

This was a very important wetland complex of which the draining was

completed in the 1960s. In addition, there is an urgent need to reverse the loss of

wetland habitat and functions in the Ye~ilIrmak and KIzlhrmak Deltas. (Moser and

Wilson, 1994) KIzllIrmak Delta is largest wetland on Black Sea coast. DSI plans for

more irrigation and drainage activities threatening the wetlands, uncontrolled tourism

buildings on state owned land after illegal clearing of forest. (Fig. 3.5) Ye~ihrmak Delta

has almost completely been drained and developed irrigated agriculture over the last

20-25 years. Existing lakes reduced in size , predominantly agricultural land on very

few marshes, value of site reduced.

Importance of wetlands is just being understood after the Ramsar Convention in

Turkey. Ministry of Environment, other governmental authorities and DHKD protect

and support wetland by protection policies for enhancement and restoration.

Habitats of the living things gradually become less, because of the wrong and

excessive. Use of the sensitive balance between our natural resources and their natural

environments. Today, as in many other countries, protection efforts continue in Turkey

concerning the species whose generation is under the threat of decrease and

disappearance. Besides, the importance given to this subject is enhanced by the national

and international agreements and contracts.



In Turkish regulations there are so many legal arrangements directly or indirectly

related to nature conservation, habitats and species. For instance, the 1982 Constitution

stipulates are considered as the protection of historical, cultural, natural beings and

resources.

In the 6th Five Year Development Plan (1991-1995) nature conservation is not

mentioned, definitely. On the other hand, 7th Five Year Development Plan (1996-2000)

defines the followings goals; Revision of Environment Act, amendment of Forestry

Act, considering nature conservation concerning Development Act, broadening The

Act concerning the Conservation of Cultural and Natural Beings, and modifying

Coastal Act concerning species diversity and coastal source in shore line.

In the first years of the Republic, as a result of the environmental polices

realized through the unplanned term, some acts were declared concerning wetlands

directly or indirectly. For instance, the Village Act Numbered 442 declared in 1924, the

Municipal Act Numbered 1580 declared in 1930 and the Act of Territorial Hunting

Numbered 3167 declared in 1937.

In 1950s, in order to prevent malaria disease drying applications started and

latter, it was accelerated to obtain agricultural lands. The Act About the Lands

Obtained by Drying the Marshes was declared. In 1956, by the declaration of the

Forestry Act Numbered 6831, wetlands were conserved and the concept "National

Parks" was firstly proclaimed.

In Planned Development Terms:

In the First Five Year Development Plan Term (1963-1967), the most

important legal activity is the agreement of the International Consensus Concerning the

Protection of Birds, in 1966. In 1967, "Technical Meeting of Wetland Protection" was

held in Ankara, Bursa and istanbul with the participation of specialist from 13

countries. This meeting was organized by National Conservation Groups and as a result

of this organization, a group of considerations were produced in national and

international positions .. In the concept of the meeting, information about Ramsar

Convention was also given.

In the Second Five Year Development Plan Term (1968-1972), the Act of

Water Products Numbered 1380 was declared in 1971. The act arranges in subjects

concerning the protection, and control of the dam lakes, inner water resources, lagoons

and seas.



In the Third Five Year Development Plan Term (1973-1977), environmental

movements has started in Turkey with the effects of the "United Nations Conference of

people and Environment" organized in Stockholm, in 1972.

In the Fourth Five Year Development Plan Term (1978-1983), by the

agreement of the Constitution in 1982, legal arrangements concerning wetlands directly

or indirectly have been realized. Environment Act, the Act concerning the Conservation

of Cultural and Natural Beings, the Act concerning National Parks and Bosphorus Act

were declared during this term.

In the Fifth Five Year Development Plan Term (1985-1989), the

Development Act Numbered 3194 and the Act About Mines were declared. In the

concept of the Development Act proclaimed in 1985, development and structure plans

are realized according to the country and regional plan decisions determined by the

Ministry of Public Works and Settlement.

In the 1989 the "Regulation Concerning the Establishment of the Chairmanship

of Special Environmental Conservation Council" was declared which defines the tasks

of this institution. This chairmanship works under the authority of the Ministry of

Environment.

As defined in the Environment Act, for the protection of Special Environmental

Conservation Zones, firstly Koycegiz, Fethiye, Gocek and Gokova were declared as the

conservation zones.

In the Sixth Five Year Development Plan Term (1990-1994), the Coastal Act

was changed and declared in 1990, which had been enacted in 1984 and then cancelled

by the couth of constitution. The Act defines the conservation principles of the natural

and cultural characteristics of the coasts of seas, natural and artificial lakes, and rivers.

Also in this term, there was an increase in the number of the Special Environment

Conservation Zones, and the wetlands; Kekova, Patara, Goksu Delta, Golba~l, FOya,

Datya-Bozburun and Belek were declared as Special Environment Conservation Zones.

The initial development about the conservation of wetlands was declared in the

circular of premier numbered on 19.01.1993 this circular of being a warning for every

kind of activity related to the wetlands and it has the importance being the first circular

in the national regulation that concerns directly wetlands. The other important activity

realized in that in that term was the consideration of Turkey's participation in Ramsar

Convention. (Ural, 1993) After the publishing of the decision in the official newspaper

on 17.05.1994 the first official communique of wetlands was enacted on 28.05.1994.



The conservation boundaries of Seyfe Lake, Burdur Lake, Manyas Lake, Goksu Delta

and Sultan Reed bed that were included in Ramsar List. Furthermore, it became

obligatory to take permission from the Ministry of Environment for the realization of

every kind of activity on those areas (Resmi Gazete, 1994).

Later, by the second official communique numbered 22249 the first one was

cancelled on 05.04.1995 According to the second official communique, conservation

and using principles on Ramsar sites would be developed after taking the necessary

permission from the ministry of environment and its related instjtutions. In addition,

planning activities would be realized by the related institutions according to the

principles determined by the Ministry of Environment (Resmi Gazete,1995).

In the Seventh five Year Development Plan Term(1996-2000).

In the official newspaper numbered 23314, Ulubat Lake, Akyatan Lagoon,

KlZlhrmak Delta and Gediz Delta were included in the Ramsar list after the

determination of Ramsar boundaries (Resmi Gazete, 1998). Conservation and

development principles are improved by Ministry of Environment concerning laws and

Ramsar Convention. Planning and implementing activities for conservation of sites are

applied related to those principles by concerning institutions. Those site boundaries

will be determined on 1/25000 scale map and sent to institutions and governorship.

In addition to these national arrangements, there are also international

conventions and protocols that are compulsory for the conservation of wetlands and

obliging for wetland activities.

The constitution of Turkish Republic underlines that international conventions

are also acts and they become a part of the inner law as from the date they are

approved. Those conventions can not be cancelled by the court of constitution,

therefore, they have a superior position than local regulations.

Responsibility for the conservation of the nature and consequently wetlands are

shared between many ministries.

In 1991, the Ministry of Forestry was established as an independent unit and became

the responsible ministry of, the determination and management of conservation areas,

protection of forests with the population in these areas and the rehabilitation of them .

the Ministry of Forestry's structure consists of four general head offices which are



responsible of afforestation and control of earth erosion; forest affairs and forest

villages; management of national parks-hunting and wild life; management of forests

and regional services. The head office of national parks hunting and wild life has also

NAME SIGNED YEAR RATIFIED YEAR

The Convention On The 1950 1966Conservation Of Waterfowl

Ramsar Convention 1971 1994

CITES 1973 1996

Barcelona Convention 1976 1976

World Heritage Convention 1975 1982

Bern Convention 1979 1984

Bonn Convention 1979 -

Atina Convention 1980 1987

Genova Declaration 1982 1988

Bucharest Convention 1992 1994

Biodiversity Convention 1992 -

The Convention For Against 1994 1998Deserfication

Table 3.6. International conventions concerning wetlands that are ratified by Turkey

government. (Karadeniz, 1995 p. 77 ; Magnin and Yarar, 1997)

the task of controlling the exhausting wild animals and arrangement of hunting in

national level. Because of the certain region, the Ministry of Forestry takes the

necessary land use decisions in order to converse that area and to continue the

conservation, using balance according to certain principles. Therefore, the ministry also

has the authority for the management and implementation of these land use decisions,

and provides the protection and reproduction of exhausting species.(Kele~, 1996,

pA83)



In Turkey, many natural conservation areas are under the responsibility of the

Ministry of Forestry. These areas are defined as four groups as mentioned in the Act

Concerning the Conservation of Cultural and Natural Beings (1983): national parks,

natural parks, nature conservation areas and natural monuments. The Ministry of

Culture is responsible for the management of certain amount of conserved natural areas

and the Ministry of Environment is responsible for the management of all conservation

areas. When the Ministry of Environment established in 1991, it took the responsibility

of the management of special environment conservation regions from the Premiership.

Thus the Ministry became an authorized unit for; the preparation of the acts concerning

the prevention of environmental pollution and conservation of environment;

preparation and application of the policies; development of international relationships,

provision of collaboration and coordination between the related institutions and

associations; formation of public opinion. (Alparman, 1993)

Some tasks of the General Directorate of Environmental Conservation, which is

a unit of the Ministry of Environment, are; "to define the conservation and using

principles of the areas that were determined by the international conservation

agreements and to make new arrangements according to the Environment Act, ....to

take necessary precautions for the conservation of living species and their habitats

according to the international agreement and to make consensus with the related

institutions and associations ..."(Odyakmaz, 1996)

The Ministry of Environment has undertaken many natural conservation

enterprises since 1995; determination of the ecological and biological characteristics of

the one third of 56 wetlands that have international importance; preparation of rational

management plans for the Ramsar Sites (Manyas Lake, Burdur Lake and Gediz Delta).

The Chairmanship of Special Environment Conservation Council was firstly

declared as a dependent unit of the Ministry of Environment according to the

international agreements, national acts and special environmental conservation zones.

These areas that have international ecological importance are very sensitive against the

pollution of their natural resources. Before the realization of any activity on these areas,

permission must be taken from the Chairmanship of Special Environmental

Conservation Council. The institution continues the regional studies after the

declaration of the area and realizes structure plans. It consists of Board of Directors,

central office, (researches, plans, observations and evaluations) and Provincial

Directorate. There are 12 special environmental conservation zones. declared between



the years 1988-1990 and they cover an area of 418.850 ha. 3 of them are wetlands,

Koycegiz- Dalyan, Goksu Delta, and F09a Islands, (Ozer, A, et aI., 1993)

In 1992, Department of Wetlands was established as a dependent unit of the

Ministry of Environment's Chairmanship of Special Environmental Conservation

Council. Tasks of Department of wetlands is determination of wetlands, presenting and

making studies about management of sites. Management planning projects are initiated

for protection of wetland values by Department of Wetlands.

Formerly, Directorate of the Conservation of Cultural and Natural Beings had

been a dependent unit of Ministry of Culture and had worked for the conservation of

cultural values, afterwards, the institution had worked for the conservation of natural

areas. Thus, 42 important bird areas and so many similar areas were declared as Natural

Conservation Sites.

Ministry of The Environment, Ministry of Public Works And Settlement,

Ministry of Transportation, Ministry of Forestry, Ministry of Agricultural and Rural

Affairs, Directorate of Public Works, General Directorate of the Conservation of

Natural Beings and many other central and provincial institutions are interested in

wetlands in Turkey. Nevertheless, the division of the responsibilities concerning

wetland resources between many institutions makes confusion. Therefore, coordination

between them should be provided and it would be better to give responsibility to one

certain institution.

Land use regulation is the most commonly used wetland protection technique

among local governments throughout in the U.S.A Wetland regulations are

inexpensive relative to acquisition and can provide substantial protection for wetlands

if adequately enforced.

Regulatory programs have distinct limitations for overall wetland protection.

However, a number of problems exist with these wetland protection efforts. There are

often inadequate wetlands map and other data for conservation and management

efforts. State and local governments are the entities that address these issues in U. S.A

and their wetland conservation approaches are as below:

Most states have enacted laws that offer some manner of protection specially for

wetlands. In terms of regulatory protection, many states have declared wetland



regulations. Coastal wetlands have received the most attention. States have experience

in managing environmental programs; they can identify local economic and geographic

factors that lead to wetland loss; they can work with local governments to integrate

wetland protection into comprehensive land use plans. States have the opportunity to

obtain funding from EPA to develop comprehensive wetland protection strategies

under the EPA's State Wetlands Protection Grants program. Under this program, states

develop State Wetland Conservation Plans that outline strategies to achieve no net loss

and other goals using hoth regulatory and non-regulatory protection approaches.

State Wetland Conservation Plan address:

• An overall goal for state wetland policy, such as no net loss;

• Information about the state's wetlands and threats to their continued

functioning, such as mapping inventories and assessments;

• An assessment of current wetlands process efforts and their limitations;

• An action plan, including guidance and funding for local governments to

support development of local wetland conservation plans;

• A funding strategy; and

• A monitoring and evaluation plan.

Local governments are key players m comprehensive wetland protection.

Wetland strategic plans adopted on the local government level offer advantages such

as: provision of greater predictability to wetland permitting programs, and proactive

approach to wetland protection; landscape-scale consideration of wetland functions

and values, allowing prioritization of protection and restoration efforts. While some

local governments have adopted wetland protection ordinances, others have developed

buffer, riparian, and other land protection ordinances, zoning overlay district master

planning efforts which include wetlands protection and development permits. Clearly,

successful wetland protection must utilize a comprehensive approach.

(http://h2 osparc. wq.ncsu.edu/cgi -imagemaplbar.map)

"A State Wetland Conservation Plan" is a tool that improves government and

private sector effectiveness and efficiency by identifying gaps in wetland protection

programs and finding opportunities to make wetlands programs work even better.



State Wetland Conservation Plan are strategies for states to achieve no net loss

and other wetland management goals by integrating both regulatory and nonregulatory

approaches to protecting wetlands.

States to protect wetland other land use impacts prepare own conservation plans

which include some strategies. Texas' SWCP focus upon non-regulatory and voluntary

approaches to wetland protection to complement its regulatory program. The plan

encourage development of economic incentives for private landowners to protect

wetlands and educational outreach for State and local officials. Tennessee's plan

focuses on a strategy to collect wetland information for outreach and education to

private owners of wetlands as well as to regional and local decision-makers. Current

implementation efforts include identification of critical functions of major wetland

types, priority sites for acquisition and/or restoration, as well as maintenance and

restoration of natural floodplain hydrology through digitization and use of remote

sensing. Maine's SWCP focus on ways to establish better coordination between State

and Federal regulatory programs, as well as new non -regulatory mechanisms to foster

voluntary stewardship. In addition, the State expects to use an ecosystem framework to

guide the prioritization of wetlands for comprehensive protection, and review and

improve compensatory mitigation banking policies. (Burke et. aI, 1988, p.51-53)

Wetlands are the focus of legal efforts to protect them but, as such, they are

beginning to be defined by legal regulations rather than by the application of than

ecological principles. Conservation has been implemented trough a variety of policies,

laws and regulations ranging from land use policies to zoning restrictions to

enforcement of dredge and fill laws.

Under section 404 of the Clean Waters Act anyone interested in placing dredged

or fill material in a wetland must apply for and obtain a permit for these activities. A

determination must be made to see if wetlands exist on a potential site for development.

(http://rdserv.rd.msu.edulwetlandslTutoriallw-defsO 1.htm)

The Corps is authorized to issue two types of dredge and fill permits: general

permits and individual permits.

General permits are those issued under regulations that authorize the

placement of fill for clearly specified categories of activities considered to have little or

no significant environmental impact on wetlands. They can be issued on a nationwide

or regional basis, if project compiles with the stated criteria, they don't require an

individual permit. If jurisdictional wetlands up to 10 acres are located, then a



Nationwide Permit is needed to fill the wetlands. In coastal zones stricter permitting

provisions are generally required for any sizejurisdictional wetland. (Rubenstein, 1996,

p.29-30)

Individual permits are permits authorizing the placement of fill into water or

wetlands for a specific project at a specified location. Mitigation is also required in the

issuance of individual permits. Many state and local governments also regulate

development in and around wetlands. State and federal definitions of wetlands and

standards for permit issuance may differ from the federal requirements. Violations of

wetland regulations include permit conditions or failure to obtain a permit and can be

defined as civil or criminal. Penalties may include heavy fines, work stoppage,

corrective measures, or imprisonment. (Kone, 1994,p. 169)

Project impacts

If project includes wetlands, first determine if they meet the definitions

provided by the federal, state, and local agencies granting permits for activities within

wetlands. It is controlled each agency's wetland definitions to review. The approximate

wetland boundaries are located in national wetland inventory maps, which are produced

by the Fish and Wildlife Services in U.S.A. The most common forms of development

activities subject to regulation are land clearing or dredging activities and the

placement of fill in wetlands. The different types of activities related to project in

wetlands as follows:

Development activities m waters or wetlands requmng dredge and fill

permits.(Kone, 1994, p170)
1. Placement of fill necessary for the construction of any structure; building of any structure or

impoundment requiring rock, sand, dirt, or other materials

2. Site development fill for recreation, industrial, commercial, residential, and other uses

3. Building dams, dikes, artificial islands, levees, or artificial reefs

4. Building property protection of reclamation devices such as riprap, seawalls, breakwaters and

5. Beach replacement or enhancement

6. Fill for structures such as sewage treatment facilities, intake and outfall pipes associated with

power plants, and underwater utility lines.



Local Wetland Regulations

Local governments can arrange a regulatory program to fit their needs.

Regulations can be narrowly drafted to protect separate parts of a wetland from specific

uses on adjacent lands, or even throughout the watershed. Communities can enact new

regulations or amend their existing land-use control laws to include wetland

conservation goals.

While existing local wetland regulations vary greatly in their details, they have

some basic common elements:

1. A statement of wetland conservation goals;

2. A definition of a wetland;

3. A list of prohibited and permitted uses or performance standards; and

4. A section on penalties.

Regulations generally take the form zorung or subdivision controls or a

combination of both. Regulations may be adopted as separate ordinances designed

solely for the purpose of conservation wetland values or as part of a more

comprehensive program regulating a number of activities and areas in addition to

wetlands and adjacent buffer zones.

Zoning ordinance is particularly compulsory of wetland protection program in

those states and is the most common wetland regulatory technique. Local governments

adopt wetland regulations both as part of comprehensive zoning ordinances. They often

include wetland boundary maps and written texts about setting future conservation

standards.

Zoning For Wetland Conservation

Wetland conservation through zoning regulations may apply to:

1. Specific wetland conservation districts;

2. Sensitive areas, conservation, or natural resource protection districts; and

3. Combined floodplain!wetland districts.

Specific wetland conservation districts regulations provide the most suitable

framework for a comprehensive and detailed statement of regulatory purpose, finding

of fact, and conservation standards. "The establishment of a specific wetland

conservation district or ordinance is a logical way to address such issues as the possible

restoration or replacement of wetlands and to provide the procedures or data that are



necessary to determine if a proposed use may adversely affect a wetland." (Burke et al.,

1988, p.29)

The establishment of sensitive area or a conservation or natural resource

protection district is another zoning approach used to manage wetlands. Areas of steep

slopes; areas with soil limitation; streams, lakes, ponds, shoreline areas, and riparian

zones; geological hazard areas, significant plant and wildlife resource areas; and scenic

resource areas are other features controlled within such a district. One situation in

which establishing conservation district can be particularly effective occurs when a

number of constraints to development, along with wetland systems, are operating

within a sensitive areas zone. On the other hand, if the wetland element within the
I

sensitive area ordinance is not a well-defined component in and of itself, the ordinance

maynot provide sufficient standards or legislative weight to protect wetlands. Sensitive

area districts often are created out of the practical need to development away from

hazardous areas with building limitations. (Burke et aI., 1988, p.30)

Mapping needs should also be considered in combined ordinances. Different

scales and base mapping requirements may exist for delineation of floodplain/wetland

boundaries.

Elements of a Wetland Protection Ordinance

A wetland protection ordinance has four basic elements: a statement of wetland•
protection goals; a definition of wetland; a list of permitted and prohibited uses; and a

section on penalties. An ordinance is also the best tool for addressing other aspects of

wetland protection.

Wetland protection goals may be stated in preamble statements, goals,

legislative purposes, findings of fact, or objectives sections of an ordinance.

Wetland definition criteria most wetland ordinances include criteria for

identifying regulated wetlands. They may also include wetland maps to specifically

define wetlands subject to the ordinance. It is used to be that wetland protection

ordinances contained more narrowly focused wetland definition criteria that tended to

emphasize the identification of plant species as key determinants to wetland

boundaries.

Since the U.S. Fish and Wildlife Service's wetland classification system has

become a widely known standard, more recent ordinances use all three wetland

identification criteria- the presence of wetland plants or hydrophytes, hydric soils, and



flooding, ponding, or saturation-as a means of defining wetlands. In addition to criteria

for identifying regulated wetlands, ordinances often adopt maps to help define wetlands

subject to the ordinance. Although maps can help identify wetland boundaries and

provide other information about a particular wetland, maps typically provide only a

portion of the data needed for evaluating permit applications.

(http://.epaJowow/wetlands/regs/eol1990.html)

Standards for Protection and Use

Regulations generally list uses permitted as of right and those requiring a case

by case review before an individual permit is issued. Individual permits are issued if

proposed activities meet specified standards. Specifying what activities will or will not

be allowed. Fortunately, abroad arrangement of approaches and regulatory techniques

is available to planners. Regardless of the activity to be controlled, protection and use

standards include provisions for:

• Eliminating or avoiding impacts to wetlands: At the beginning, an application

can be required to demonstrate the need to locate a proposed use in a wetland

site and to prove that an alternative was unavailable;

• Ensuring that approving a wetland use will not cause, or make worse, natural

hazards: a proposed use in a wetland must not increase natural hazards public

health and safety. Requiring hydrological, soils and geological information or

studies to be submitted in appropriate circumstances can help determine or

verify the potential for producing natural hazards and point out solutions.

• Protecting the natural functions of wetlands: It is essential objective of wetland

management program. Determining a wetland's functional assessment,

however, is a complex and expensive task that may produce uncertain results.

Several assessments may not be adequate to render a permit decision for a

specific activity occurring at a particular site. Assessments can provide the

information to determine the degree of impairment that may affect the wetland

resource should the use be allowed; to clarify benefits or losses that could

accrue as a result of granting the permit; to identify those conditions that may

be attached to the permit to mitigate potential impacts; and to provide baseline

information for use in wetland restoration efforts.

• Achieving consistency with other broader plans and regulations: ensuring that a

proposed wetland use is consistent with broader plans and regulations affecting



the local jurisdiction is largely a procedural matter that can be readily

addressed. Planners may employ detailed administrative procedures that

supplement ordinances or include measures such as interagency review

procedures to facilitate coordination with agencies having particular interests in

a permit review.

• Minimizing impacts and restoring or replacing wetland: avoidance and

minimization of impacts is the primary objective of wetland management. The

use of buffer strips, setbacks, limitations on vegetation clearing, erosion and

sediment control practices, and other common mitigation measures can be

incorporated into ordinances to successfully minimize impacts. (Burke et aI.,

1988, p.39) (http://www.epa.gov/owow/wetlands/40cfr/232.html)

Prohibited Uses: Some ordinances may list uses in a special section of the text.

Massachusetts, ordinance directs that, within wetland areas, the following activities are

not occur:

• No landfill or dumping or excavation of any kind.

• No drainage work other than by an authorized public agency

• No damming or relocation of any watercourse except as apart of an overall

drainage basin plan

• No building or structure.

• No permanent storage or materials or equipment.

Permitted Uses: Many ordinances contain a section listing uses that are

permitted as of right. These mainly include called "conservation uses." Variations may

appear in the degree to which additional performance standards further define what

conditions must be related to when allowing a use by right within a wetland.

An Eau Claire County, Wisconsin, ordinance contains a comprehensive list of

permitted uses:
1. Activities and uses that do not require the issuance of a zoning permit under this chapter, but

that must be carried out without filling, flooding , draining, dredging, ditching, tilling, or

excavating;

a. Hiking, fishing, trapping, hunting, swimming, and boating;

b. The harvesting of wild corps, such as marsh hay, ferns, wild rice, tree fruits, in a manner

that is not injurious to the natural reproduction of such crops;

c. The practice of silviculture, including the planting, thinning, and harvesting of timber;



d. The pasturing of livestock;

e. The cultivation of agricultural crops;

f The construction and maintenance of duck blinds.

2. Uses that do not require the issuance of a zoning permit and that may involve filling,

flooding, draining, dredging, ditching, tilling, or excavation to the extent specially provided

below:

a. Temporary water-level stabilization measure, in the practice of silviculture, that are

necessary to alleviate abnormally wet or dry conditions that would have an adverse impact

on the conduct of silviculture activities if not corrected;

b. Flooding, dike and dam construction, and ditching for the purpose of growing and

harvesting cranberries;

c. Ditching, tilling, dredging, excavating, or filling done to maintain or repair existing

drainage systems necessary for the cultivation of agricultural crops;

d. Limiting excavation and filling necessary for the construction and maintenance of piers,

docks, and walkways built on pilling.

Special Uses: Ordinances contain lists of "special permit uses" that are neither

prohibited nor permitted outright. A board of adjustment, planning commission or other

local board must review these uses on a case by case basis. Special permit uses are

generally those that may or may not have serious wetland impact, depending upon

circumstances. The Eau Claire, Wisconsin, ordinance goes on to list special permit uses

that require local approval. (Burke et al., 1988, p.42)

• The construction and maintenance of nonresidential buildings used solely in

conjunction with raising of waterfowl, or other wetland or aquatic animals or used solely for some

other purpose that is compatible with wetland conservation, if such building can not as apracticaaal

matter be located outside the wetland, provided that:

1. Any such building does not exceed 500 square feet in area;

2. No filling, flooding, draining, dredging, ditching, tilling, or excavation is to be done.

• The establishment and development of public and private parks and recreation areas, boat

access sites, natural and outdoor education areas, historic and scientific areas, wildlife

habitat areas, provided that:

1. Any private recreation or wildlife habitat area must be used exclusively for that purpose;

2. No filling is to be done;

3. Ditching, excavating, dredging, dike, and dam construction may be done in wildlife

refuges, game preserves, and private wildlife habitat areas, but only for the purpose of

improving wildlife habitat or to otherwise enhance wetland values.



Wetland values are now being recognized and translated into wetland

protection laws, regulations and management plans. In the past, wetlands were

often viewed as little more than places to be drained or filled. Well-intentioned

public and private efforts to provide flood protection, water supplies, better

highways, increased agricultural production, and many other benefits often caused

the alteration of substantial areas. As a result, studies indicate, the countries have

lost many wetlands. But recently wetland alteration is prevented by implementing

regulations and conservation plans.

Wetland delineation is investigation study in order to determinate the wetlands

on a site based on available information can be undertaken. This study can be used for

preliminary planning of the development's design and the basis for wetland study

should become it is necessary. Examples of readily available information are discussed

below:

Wetland Mapping

"Wetland mapping has become one of the most important inventory activities in

research study of wetland conservation.

• The criteria or indicators to be used as the basis for boundary delineation;

• The sources of data;

• The mapping resolution, that is the level of geographic detail.

Three criteria are consistently named in ordinances for wetland mapprng

purposes; vegetation, soils, and hydrology.

Vegetation is the commonly used criterion in wetland mapping. Many wetlands

edges can be identified by a relatively change in the vegetative structure. "The border

may also be marked by a third vegetative form, a belt of shrub-sized plants fringing the

wetland." (Marsh, 1991, p.288)

"The term is hydric is widely used to describe wetland soils. These are mainly

organic soils. Discovery of a strong correlation between hydric soils and wetland

vegetation may constitute circular reasoning.



The third criterion is flooding. If an area periodically or frequently flooded

exists in a flood zone such as a designated floodplain. Therefore, the delineation of

wetlands in terms of fIxing a boundary line should usually be based more on vegetation

and soils than on flood zones." (Marsh, 1991, p.288)

The resources of the data and information for wetland mapping fall into two parts:

1. Published sources in the form of topographic maps, aerial photographs, and

soils maps;

2. fIeld surveys (Marsh, 1991)

Soil Maps: Soil surveys amps also used to help identifIed wetlands, but should

not to be used as the single criterion for indicating wetland boundaries." (Burke et ai,

1988,p.33)

Therefore these boundaries can not always be taken as a reliable independent

indicator at the local scale. The U.S. Department of Agriculture, Soil Conservation

Serviceprepares soil surveys in United States. Vegetation and topographic lines often

guidedsoils maps. (Marsh, 1991)

Aerial Photographs: Aerial photographs can provide information on the

vegetation and hydrology in making off- site wetland determinations. "Possible

resourcesfor aerial photos are country or city mapping or planning offices and the U.S.

Department of Agriculture service or offices located in each county." (Dewberry and

Davis,1996, p. 134)

"Wetland boundaries may be drawn on aerial photos. Boundaries are located

throughidentification of wetland characteristics, such as flooded or saturated soils-and

wetland vegetation wet soils can be identified in black and white, or true colour

infraredphotos." (Burke et al p.33) "In addition infrared imagery provides enhanced

scenes in which water, different vegetation type, and exposed soil contrast more

sharplywith each other than they do on standard aerial photographs." (Marsh, 1991,

p.290) "Aerial photos available from local government are typically flown to create

topographicmaps or to update older land use mapping." (Dewberry and Davis, 1996)

Field Surveys: "Field surveys should be conducted on a case by case basis to

delineateboundaries using specifIc criteria and to assess wetland values.



The preliminary field investigation will focus upon areas mapped with hydric

soils, hydropic vegetation." (Dewberry and Davis, 1996, p.134) Hydrophytic vegetation

is plant life adapted to saturated soil conditions.

Field indicators listed in the Corps manual include the following:

• Visual observation of inundation or saturation;

• Watermarks indicating prior inundation;

• Drift lines of water carried debris;

• Sediment deposits;

• Drainage patterns within wetlands.( Dewberry an Davis, 1996,p.135)

All of these factors influence the confidence level of the preliminary wetland

A detailed wetland investigation offers the most certain delineation and

measurement of the jurisdictional area on the site. The detailed study builds upon the

wetland investigation and the preliminary study, if one was done. This study is

necessary when the confidence level of the preliminary study is not sufficient or the

exact location of the boundary and total wetland area must be definitely known. A

wetland boundary would need to be known for designing a project in order to avoiding

wetland loss. (Dewberry and Davis, 1996, p. 135)

"A certain area size can be used to confidently determine eligibility for general

permits; furthermore if wetland creation is part of the permit conditions, entire wetland

area size is important." (Dewberry and Davis, 1996, p. 135)

As the border is identified, it should be flagged so that it can be fixed by field

survey and plotted on site maps.

Tax Maps: In some instances, communities place wetland boundaries on tax

maps, topographic maps, and other types of maps and use them as wetland maps.

Wetland boundaries discovered through field studies, aerial photo interpretation and

other approaches can be transferred on these maps Types of maps to use and whether to

create new ones are as follows:

• Large-scale wetland maps-I/240000 and larger- are usually essential for

wetland regulatory efforts to help identify the location of boundaries on particular

parcels. Small-scale maps generally make such correlation difficult except where



they can be enlarged with a satisfactory degree of accuracy. However small-scale

wetland maps -1/50000 to 1/100000- are useful for comprehensive land use

planning and facilities planning and to identify regional surface drainage systems.

• Existing wetlands maps may reflect wetland definition criteria and

requirements contained in local ordinances or regulations. New maps are required if

ordinances specify particular vegetative or other criteria not incorporated on

existing maps.

• The degree of urbanization and the threat to wetland areas influence

mapping needs. For rural areas with little development pressure, 1/24000 scale

maps are generally adequate. Legal and political challenges to the maps are less

common in these areas, and individual field inspections may be used to resolve

wetland boundary disputes. In contrast, detailed, accurate maps are needed for

urban and developing areas where land values are high." (Burke et aI., 1988,p. 35)

"The largest scale- 1/24000- these maps are available in directly from the US.

Geological survey. Locate the site boundaries on the map and note any wetland

symbols, or water bodies on the site. The US. Fish and Wildlife Service on National

Wetland Inventory have mapped much of the United States. The NWI map is prepared

from aerial photos, and wetlands are designated according to Cowardin Classification

system. National Wetland Inventory maps may be reviewed to see if wetlands are

indicated. (Fig. 3.6.) "More than 50 % of the continental US. has been mapped by

U.S. Fish and Wildlife Service" (Burke et al.,1988, p.33) Generally, wetland areas of

one acre or less can be disturbed within an overall development project if they exist.

Where wetlands are identified, they must be delineated and the boundaries surveyed

and plotted on base maps. If jurisdictional wetlands up to 10 acres are located, then a

Nation-wide Permit is needed to fill the wetlands. (Rubenstein, 1996, p.29) Although

mapping is important, there are practical limits to map scale and accuracy. Wetland

boundaries may be difficult to determine due to fluctuating water levels mixed

vegetation etc. In those problem areas, soils are often more useful than vegetation for

determining the wetland boundary.

Maps are complied using a combination of photo interpretation, field studies,

review of existing information, and interagency review of draft maps. Although maps

can help identified wetland boundaries and provide other information about a particular
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wetland. Maps typically provide only a portion of the data needed for evaluating

permits applications.

Mitigation involves taking certain actions to counterbalance wetland losses and

damage. Three types of mitigation are usually practiced:

1. Restoration of damaged environments;

2. Creation of new wetlands, and

3. Control of potentially damaging actions. (Marsh, 1991 p.291)

Wetland mitigation begins no on the development site or at the water's edge, but

with programs dealing with public attitudes and information on wetlands. As with

many environmental problems, the first step toward solutions involve improved public

awareness followed by understanding of the value of wetlands in the environment. In

other words, society has to know enough about something and feel strongly about it to

make a place" for it in the great agenda of environmental problems.

Land development that disturbs wetlands generally requires mitigation

procedures to compensate for permanent wetland losses. Wetland creation has



primarily been associated with mitigation for restoration, creation, or enhancement of

wetlands to compensate for permitted wetland losses. Mitigation procedures defined the

term in the National Policy Act (NEPA) regulations.

Mitigation includes the following steps:

1. Avoiding the impact completely by not taking a certain action of parts of an

action

2. Minimizing impacts by limiting the degree of magnitude of the action and its

implementation

3. Rectifying the impacts by repairing, rehabilitating, or restoring the affected

environment

4. Reducing or eliminating the impact over time by preservation and maintenance

operations during the life of the action

5. Compensating for the impact by replacing of providing substitute resources of

environments. (Mitsch and Gosselink, 1993, p.555)

Much of the wetland creation and restoration work conducted throughout the

U.S. results from regulatory requirements that compensation (mitigation) take place for

permitted wetland impacts and losses. Prior to issuing permits, regulatory agencies

review the applicants' mitigation plans to ensure that disturbed wetlands are restored or

appropriate compensation is provided.

Wetland Creation and Restoration

Policies such as "no net loss" of wetlands and recognition of the wetland values

have stimulated restoration and creation of these ecosystems. Restored or created

wetlands have specific objectives such as mitigation of unavoidable wetland losses,

wild enhancement, and domestic wastewater treatment, coal mine drainage control, and

stormwater retention and control.

Some wetland restoration involves the little more than restoring the natural

hydrological conditions. Other wetland creation projects involve paying more attention

to design detail. Management options after wetland construction and restoration can

involve plant harvesting, wildlife management, mosquito control, and sediment

dredging. (Mitsch and Gosselink, 1993, p.556)

"Knowledge of the principles and techniques for wetland creation and restoration

IS one of the qualifications required of modem landscape managers and wetland



scientists. "Several terms are frequently used In connection with the ecological

engineering of wetlands." (Marsh, 1991, p.290)

"Wetland restoration" usually refers to the rehabilitation of wetlands that may

be degraded or hydrological altered and often involves reestablishing the vegetation.

"Wetland creation" refers to the construction of wetlands where they did not exist

before and can involve much more engineering of hydrology and soils. Created

wetlands are also called constructed wetlands or artificial wetlands. Some regulators

draw a distinction between constructed wetlands and created wetlands, they use the

former term to designate wetlands built for wastewater or stormwater treatment and the

latter term for wetlands developed on nonwetland sites to produce or replace natural

habitat. (Mitsch and Gosselink, 1993, p.578-579)

The creation of wetland sink previously dry and lor nonvegetated areas or the

restoration of wetlands are exciting possibilities for reversing the trend of decreasing

wetland resources and providing aesthetic and functional units to the landscape.

Wetland creation and restoration can range from the relatively simple building of

farmland freshwater marshes by plugging existing drainage systems to the construction

of more extensive wetlands for coastal protection or wastewater treatment. (Marsh,

1991)

Wetland Enhancement

"The modification or rehabilitation of an existing or degraded wetland, where

specific function and/or values are improved for the purposes of meeting specific

project objectives. Some functions may be unchanged remaining while others may be

degraded." The purpose of enhancement of wetlands is to modify the hydrologic

condition, hyrophytic plant communities, and biological habitat components of a

wetland .for the purpose of specific wetland functions and values. (Mitsch and

Gosselink, 1993,p.578)

Wetlands bring up on cycles; especially flooding cycles, and practices that

effects these cycles also reduce wildlife productivity and the management practices

enhance waterfowl production.

The management of wetlands means setting several objectives, depending on

the priorities of the wetland manager. In some cases preventing pollution from reaching



wetlands and using wetlands as sites of wastewater treatment or disposal can be

conflicting.(Mitsch and Gosselink, 1993)

Wetlands are managed for environmental protection, for recreation and

aesthetics, and for the production of renewable resources. Stearns( 1978) lists specific

goals of wetland management that applicable today:

1. Maintain water quality

2. Reduce erosion

3. Protect from floods

4. Provide a natural system to process airborne pollutants

5. Provide a buffer between urban residential and industrial segments to cure

climate and physical impacts such as noise

6. Maintain a gene pool of marsh plants and provide examples of complete natural

communities

7. Provide aesthetic and psychological support for human being

8. Produce wildlife control insects population

(Mitsch and Gosselink, 1993, p.542)

Although simple, this is an act of conservation of a valuable natural ecosystem

involving no substantive changes in management practices. "Often, however,

management has one or more specific objective may be incompatible with the

attainment of others, although in recent years most management objectives have been

broadly stated to enhance a broad range of objectives." (Mitsch and Gosselink, 1993,

p.542) 5th meeting of the Conference of the Ramsar Convention in Japan 1993, the

workshop was presented structure of management plans. According to the Ramsar

Bureau;

"The management plan should be a technical not a legal document, thought it

may be appropriate for the principal of the management plan to be and supported by

legislation. An authority should be appointed to implement the management planning

process; this is may be particularly relevant in a larger site, where there is a need to

take account of all interests, uses and pressures on the wetland." (Ramsar Convention

Bureau, 1993, p.186)

It involves three basic actions: describing actions, defining objectives, and

taking any necessary actions. This is a basic description of site, using available

information and identify any gaps the headings of "Information Sheets on Ramsar



Sites" provide a format for the description though in most cases there will be a need for

more detailed data.

Evaluation means the assessment of the major features of the site, and is applied

to the foregoing description. The evaluation process may use the following headings:

Size and position in ecological unit, biological diversity, naturalness, rarity,

fragility, recorded history, potential for improvement, aesthetic cultural and religious

value, social and economic value, education and public awareness, recreation, research

and study. (Ramsar Convention Bureau, 1993 )

Objectives includes Long-term management objectives:

These are a concise expression of intent, derived from the evaluation process

and unaffected by other considerations. These objectives have been decided, all

significant factors which may influence or hinder their achievement should be

identified. These factors fall into the following categories:

1. Internal natural factors include natural succession in vegetation, variations in water level caused

by precipitation.

2. Internal human-induced factors: includes spread of invasive alien species, localized erosion,

disturbance, and pollution.

3. External natural factors: includes factors arising outside the wetland such as climate change,

variations in currents or sea level.

4. External human-induced factors: includes diversion of water supply, increased sedimentation

caused by upstream erosion, pollution.

5. Factors arising from legislation or tradition: includes legal and traditional rights and obligations

placed on the managers of the site. Legal obligations could arise from international, national or

local legislation, with national and local laws likely to be the more important; rural planning

may also be an important factor; traditional rights could include grazing, hunting, fishing,

logging.

6. Physical considerations: includes physical factors such as inaccessibility, which may affect the

achievement of long-term objectives.

7. Available resources: includes finance for execution of management tasks and available person

power.

8. Summary of factors influencing achievement of long-term objectives: a summary of the

preceding headings, which leads logically to the identification of operational objectives.

(\:evre,BakanlIgI, 2000, p.145)



Action plan is divided into four sections:

Work plan: The operational objectives will lead to the formulation of a work

plan. For complex sites, where ownership and activities are diverse, an overall

"umbrella" plan for the management of natural resource use and the maintenance of

biodiversity should be established in collaboration with all users and interested parties.

Within this overall plan, zoning may be appropriate to regulate actions in different parts

of the area; each zone may have its own subsidiary plan.

Management options: Management options may be summarized under th~

following categories (which are not in order of priority):

Habitat management (including aspects such as hydrology and landscape).

Options: non-intervention (which still implies monitoring); limited intervention; active

management.

Projects: The general areas of work ("prescriptions") required to achieve the

operational objectives are broken down into clearly defined individual units of work

called "projects". Each project description will contain, or provide reference to,

sufficient information to enable the individuals responsible for the project to complete

the work. This will include details of: the staff responsible for the work, when it should

be done, how long it should take and how much it will cost. Each project is also

allocated a priority and year (or years) when it will be active. Projects are divided under

three main headings: records, management and administration.

Work programs: Collectively, project descriptions are used as the basis for the

preparation of a wide range of work programs. These include: annual work programs,

work programs for individual staff members and financial programs.

Reviews: Finally, reviews are made under the same project headings, detailing

the work which has been completed and the results of monitoring and surveys. This

information provides the basis for short term, usually annual, and longer term or major

reviews. The purpose of the short term review is simply to confirm that a site is being

managed in accordance with the requirements of the plan. The major reviews are

applied in order to ensure that the operational objectives are being achieved and that

they continue to be relevant. (Ramsar Convention Bureau, 1993)

"How to balance society's need to land use and the need to protect wetlands,

however, requires the attention of planners and scientists working at the level of

individual land use sites. This involves two actions:

1. Management of existing land uses and;



·2. Planning future land uses.

The principal challenge is with existing-land uses that continue to damage and

destroy wetlands. (Marsh, 1991) The search for land use compatibility with wetlands

may be approach along two lines: mitigation and management plannin&

Management planning has become widely accepted as an essential prerequisite

to effective safeguard and management of protected areas. It has a flexible, dynamic

and uncomplicated process for successful management of our natural heritage and

protected a~eas. Planning is an essential component of virtually every human

endeavour. In order to appreciate fully the need for planning it may help to consider the

functions of planning. The following are some of the most obvious and important

functions of a management plan:

• "To provide a base line and eventually a definitive description of the area.

• To identify the objectives of the management

• To resolve any conflicts and priorities the various objectivises

• To identify and describe the management required achieving the objectives.

• To identify and define the monitoring requirement the monitoring requirements and thus

measure the effectiveness of management

• To maintain continuity of effective management

• To obtain resources

• To enable communication within an between areas and organisations

• To demonstrate that management is effective and efficient.

Finally, a plan can be used to demonstrate that management is effective and

efficient. (Alexander, 1995)

The concept of management planning goes beyond site-limited mitigation by

addressing the larger system of which the wetland is part. This entails defining the

principal sources of water and the controls on the water flow system, and evaluating the

vulnerability of the flow system to alterations from land use that could affect the

wetland The main point of wetland management planning is to approach wetlands, that

is, to treat to contributing watershed as the main vehicle for managing waterbody. This

includes understanding not only the extend and nature of the water resources, but also

the role of water storage and the controls on water release in the overall maintenance of

the wetland.(Marsh, 1991, p.291)

Wetlands are dynamic areas, open to influence from natural and human factors.

In order to maintaining their biological diversity and productivity and to allow wise use



of their resources by human beings some kind of agreement is needed. The

management planning provides this agreement between concerned units.

The protection and restoration of wetlands is an important strategy within each

river basin, not only because the wetlands provide services which can assist with water

management, but also because wetlands are critical ecosystems that deserve protection

and restoration in their own right. The restoration of degraded wetlands is one of the

most important possibilities for reversing the trend of declining biological diversity

within river basins.

River basins or river catchments (the land area between the source and the

mouth of a river including all of the lands that drain into the river) and coastal and

marine systems influenced by catchment discharges, are important geographical units

for considering the management of wetlands and water resources. Rapid and

unsustainable development of wetlands, and the river basins, in which they sit, has led

to the disruption of natural hydrological cycles. In many cases this has resulted in

greater frequency and severity of flooding, drought and pollution. The degradation and

loss of wetlands and their biodiversity imposes major economic and social losses and

costs to the human populations of these river basins. Thus, appropriate protection and

allocation of water to wetlands is essential to enable these ecosystems to survive and

continue to provide important goods and services to local communities.

Considering the important roles that wetlands can play in river management, the

integration of wetland conservation and wise use into river basin management, as

promoted by the Convention on Wetlands, is essential in order to maximize and sustain

the benefits they together provide to human populations. (Dwight, 1996)

The river basin management approach is an example of an incentive-based

participatory mechanism for solving conflicts and allocating water between competing

users, including natural ecosystems. The guiding principles of integrated river basin

management include:

• The hydrological balance of the basin should be quantified;

• The values of all the major ecosystems in the basin should be identified;

• The products and services taken from each part of the system should be

inventoried;



• The short and long-term impact on the environment of planned changes to the

system should be determined. (Dugan, 1990)

Almost all land uses projects through their use of water, or their production of

pollutants, will have some impact on water quantity and quality in the river basin, and

so have an impact on riverine wetlands. A critical requirement for integrated river basin

management is the introduction of land use and water planning and management

mechanisms, which focus at the river basin scale. It is important to realize that water

resource planning and management is a multidisciplinary process and therefore has to

be promoted as a collaborative framework among all the relevant agencies operating

nationally and those involved within the river basin itself, as well as local

communities.( Dwight, 1996)

The shift towards integrated water resources management on a river basin scale

requires the support of appropriate legislation and policy instruments, including

economic instruments such as water pricing policies.

The coastal zone comprises the interface between land and the sea. It is an area

of high productivity and intensive human uses and is consequently an area of great

concern. In general coastal zone has been defined simplistically, usually for legal and

administrative purposes, rather than in accordance with the ecological and hydrological

processes it supports or the social structures which might help regulate human

behavior. Definition ofthese limits requires three major areas of consideration:

1. Biophysical i.e. geological formation and substrates, ecosystem processes,

chemistry, hydrology, species distribution etc;

2. Socio-economic, including the area over which resource extraction, pollution,

over- fishing, and land-fill etc. have an impact;

3. Legal and administrative boundaries.

Sorensal et al. (1984), described an integrated coastal resources management

program as below:

• Governments iI1itiate coastal resource management studies in response to very

evident resource degradation and multiple use conflicts;

• They are long-term efforts with a specific legislative order;



• The geographical area is clearly determined;

• A set of specific objectives and issues to be addressed by the program are

identified;

• They have an institutional identity, being recognized as either an independent

organization, or a network of organizations linked together by functions and

management strategies.

This framework provides a suitable basis upon which to consider coastal

wetland issues. Clear definition of the bou~daries of the planning unit is particularly

important for management of wetlands. In all cases the private versus wider public

benefits of specific land use decisions will need to be reviewed in detail before any

action is taken.

Guiding principles for coastal zone planning are: (Bite, 1972, p.9)

1. Clear management objectives such as increased economic benefit, species conservation, and

maintenance of ecosystem processes should be agreed;

2. The boundary limits on the area concerned;

3. A specific plan that will provide the need management regime should be prepared; this plan

should in turn contain a number of essential elements:

• Clear policies and goals

• Plans, activities and projects designed to pursue the goals and implement policies.

• Institutional arrangements which will ensure effective pursuit of the activities and projects

• Appropriate legislation

• A training program designed to provide the human capacity to pursue the plan

• A major investment in implementing the priority activities

• Public education to increase support for the plan

• Monitoring and enforcement

A conceptual approach to the management of coastal resources is necessary. The

use of multiple use is frequently set forth as a type of management system. It is an

attempt to reach a balance behveen the desire to develop resources and the need to

conserve wetlands.

Integrated management of wetlands depends on a clear understanding of the

physical, chemical, and biological processes which control their functions.

Integration wetland management is an approach about wetland management that

are taken into consideration its species diversity. Planning and management play a



major role for wetland habitat conservation as a result of land use alteration.

(Salathe, 1991)

Integrated wetland management is based on the same principles of integrated

water management but related to the complete wetland environment instead of only the

water in it. It may be considered integrated environmental planning: integrating

physical planning, nature conservation, and water management. Water management, in

the narrow sense implies the management of entire water bodies (Glasbergen and Klijn,

1991, p.257):

• An integration of groundwater and surface water management;

• An integration of quantitative and qualitative water management;

• An integration of functions of water systems.

It is attempted to match the qualities and functioning of the wetland systems on

the one hand, and the requirements of the various interest groups on the other hand in

the integrated of wetland management. An ideal management situation would exist

under the following circumstances (Maltby, 1991):

• Abundant knowledge of the wetland systems, enables unambiguous definition and

delimitation from the environment context;

• Only one management authority, in which all tasks and responsibilities of importance for

the interests and the functioning of the systems are united;

• In practice, the management situation of wetlands will be far more complicated. When the

confusion of the problem field and the management network result in a very complicated

management problem, elaborating an integrated and co-ordinated management. Such a

management plan may help should be supported by a scientific documentation on the

characteristics of the wetland, its sources, its potential use, and its carrying capacity, as well

as its problems. It is called "background document". Both the background document and

management plan may be composed in a project approach. The project approach should aim

at elaborating:

• A background document, in which all the physical and land use characteristics of the

wetland are dealt with resources, carrying capacity and so forth;

• An integrated management plan, in which the overall objectives for the future (strategic

plan) and the measures to be taken in the transition phase (operational plan) are made

explicit.

An integrated wetland management plan can be defined as a policy document in

which management objectives are formulated, as well as the outlines of tasks and

responsibilities of all actors essential for realizing these objectives. In this respect, a



An integrated wetland management plan can be defined as a policy document in

which management objectives are formulated, as well as the outlines of tasks and

responsibilities of all actors essential for realizing these objectives. In this respect, a

project approach facilitates the establishment of priorities. Also, the essential

interventions must be explicit in the integrated wetland management plan.



WETLAND CONSERVATION IN THE PROCESS OF

CITY PLANNING

Whether to solve the problems of wetlands under threat or to determine the other

problems, a multi-disciplinary approach should be formulized. For the examination of

wetland characteristics, classification, boundaries and problems, a coordinated

teamwork should be formed with all stakeholder (city planners, local

governments, ...etc.). This team deals with the wetlands as a river basin and examines it

by doing economic, sociological and structural research. After this phase, plan

alternatives should be developed which include goals, objectives, zoning decisions, and

land use limitations regarding how a wetland habitat is to be protected. For the success

of the plan in the implementation stage, wetland conservation should be conserved in an

integrity. In this framework, an observation and conservation committee consist of

planners, decision makers, and bureaucrats should be formed in order to realize the

conservation, by providing the management and planning of the wetland.

In this complex process, the responsibilities of planners are very critical in the

detennination and formation of conservation policies, land use decisions in and around

wetlands and making necessary arrangements. Planners take part in the realization of

every kind of long-term goals, from the research stage up to the plan implementation

stage that the landowners also participate. Therefore, the position of a planner is very

important in wetland conservation process with the efforts they made in the integration

of those plans with city plans.

Established works have examined analytically the loss of wildlife habitats trough

land drainage, the drying out of tree routs in city streets as a result of high levels of

runoff, development over groundwater recharge areas which prevents the replenishment

of underground water supplies, pollution of the air and of watercourses throughout

urbanised areas and many other affects of urbanization on the natural environments. The

need to respect and conserve the natural environment has been the focus of conservation

movement that has been developed over the past forty years.(Shirvani, 1985, p .17)



The expanding conservation movement and the concept of sustainable

development have impacts various professional disciplines. Planning profession and

planning schemes influence by those decisions. Therefore planners should ensure that

decision makers are fully informed about all the environmental consequences of

development policies or projects. In this way planning can contribute towards

preventing further degradation of natural environment in the field. Conservation

projects requires an adequate approach in determining conservation policy. According

to Kozlowski et aI., (1988) environmental planning is recognized as conservation of

environments against the development. It can be seen as involving three main tasks:

1. Transformation and development of the environment to meet the requirements

of human activities,

2. Preservation and protection of environmental elements against negative

influences of human activities,

3. Rehabilitation and restoration of elements which have been destroyed or

seriously damaged in the past. (Kozlowski and Vass-Bowen, 1997, p.246)

Development and use of land is the one consistent element in the list of potential

threats to the quality of groundwater; land use planning policies and procedures,

therefore, playa significant role effective groundwater protection. The principal aim of

the strategy is to manage water resources to achieve the right balance between the needs

of the environment and those of the users.

The plan should indicate the importance of groundwater as a limited natural

resource and the need to manage and protect it on a sustainable basis from a variety of

threats. Groundwater and surface water should be managed together, it is argued that the

management policies should be integrated into the wider environmental framework as

well as with other policies dealing with human activities, such as agriculture, industry,

energy transport, and tourism.

Planners have criticized environmental assessments. These could have serious

consequences in relation to water resource and groundwater protection matters and

wetlands. With the current emergence of the wetland conservation plans and regional

policy guidance, together with forthcoming structure plan reviews, an integrated

approach must be adopted.

The development of policies concerned with wetlands can be related to with

areas of land use planning:



One is based on the tradition of recreational planning and concerns with open

space hierarchies and recreational standards; the second concerns with an emerging

understanding of the ecology of cities and the requirements to conserve important

wildlife habitats and geological features. The planning system needs to take into

account the dynamism both in the provision of sites as part of the ongoing development

cycle and in the vegetation, which develops, on these sites. (Edington, 1981)

Urban development generally tends to pollute both ground and surface water,

reducing the number of water organisms and impeding natural processes of water

purification. The role of careful land use planning to prevent to the location of

development where it might threaten valuable wildlife habitats. Water is a critical

component in the composition of many wild life habitats, which depend on water for

food supplies and land cover. (Kele~, 1992)

Pollution of waterways in a severe problem in some places where effluent from

industrial processes, clearly failing to meet the standards which should be enforced by

water authorities, continues to be pumped into rivers, killing all living things in the

environment. "Whilst land use planning could prevent these problems arising from new

development by refusing planning permission, this is an issue better and more

effectively resolved by control of the discharge of effluents at the factory sewage

treatment, the issue of water pollution will require stringent attention." ( Shirvani, 1985,

p.68)

The planning system has the capacity to mediate between pressures for the

protection of the natural environmental and the pressures to develop land. There need

not always be conflict between the various human uses of land and the interests of

nature conservation. The resolution of potential conflict between development and the

natural environment lies in making considerate planning decisions with management

policies. Wetlands on the edges of cities can be managed on sound ecological principles

and still provide recreational and commercial opportunities to local land use

development areas .. (Shirvani,1985, p .16)

At present it is difficult for a planner to make considerate decisions satisfactorily

because neither their knowledge of natural features nor the application of that

knowledge in wetland conservation planning is sufficiently developed. Research into

the wetland environment has come mainly from disciplines outside planning. Plenty of

information is available; there is knowledge, but it is not collected together in such a

form that it can be applied readily in city planning.
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The term of planning is defined as a scheme, a method or a process designed to

archived desired ends. The term "city planning" presents definitions which range from

the traditional physical land use planning which was defined as an elderly and efficient

development of urban environment, to reconstructing an re-educating society through

intervention or innovation"(Carvalvo, 1986, p.2)

Planning process includes following basic steps:

• Problem definition: this step is most important determines, to large

extent, the nature of the activities to follow in each of the following steps.

Normative and analytical study approaches are used for solving the problems.

• Requirement for solution: this is a broad step because it encompasses

several important stages. The fist stage of this step requires the planner to

understand, as fully as possible, the present urban system as it currently exists. This

task is ongoing and it is never fully completed. A part of this process is to formulate

goals and objectives for the urban system. Goals are broad in scope while objectives

are more specific. Objectives are source of problems and play a major role in

planning process ..

• Generation of alternatives: a set of alternative plans offering various

courses of action should strongly reflect the goals and objectives from the previous

step. Planning requires collection of datum broadly and classified. Statistical and

questionnaire techniques are used for establishing data. Once of alternatives must be

detailed in relation to social, economic and cultural needs of society.

• Evaluation and selection of alternatives: these three steps, when

estimated for each alternative, help in the next stage of the planning process. "In this

stage, an attempt is made to ascertain what would happen if an alternative were

implemented. Some times, observing what has happened in another city where such

an alternative has already been tried out does this." Alternatives are solutions for

finding goals and objectives. They are determined by comprehensive methods to

obtain certain target.

• Implementation: In the implementation stage a relation should be

formed between theory and practice. Decision and implementation stages should

follow one another. There should be an integration between attitudes of the planner,



the decision maker and the director. The problems occurred in implementation stage

should be defined with experimental data and an interaction should be defined

between data evaluations, goals and limitations by examining the hypothesis.

(Kele~, 1996)

Process of city planning is important for the conservation of environment which

are under the pressure of land use development within the city like wetlands.

Consequently, while developing city plans; planners should take into consideration

wetland values, boundaries and their problems because of conserving their biodiversity

Wetlands are very important to both the environmental and economic health of

the countries. They provide habitat indispensable to a great and varied array of aquatic,

and terrestrial wildlife. They help reduce flood damages and remove water pollution.

They support many valued recreational opportunities, and they provide a number of

other important functions as well.

Widespread recognition of these benefits is relatively recent. In the past, well-

intentioned public and private efforts to provide flood protection, water supplies, better

highways, increased agricultural production, and many other benefits often caused the

alteration of substantial areas. At the same time, property-containing wetlands is

valuable for other purposes as well. Facilities such as ports and marinas need to be

adjacent to water. In some metropolitan areas, the only large, flat, open, centrally

located parcels of available land contain wetlands, making them prime sites for

shopping centres, industrial parks, airports, highway and utility crossings, and other

large developments. In agricultural areas, they may provide the only land that individual

farmers can readily make use of to expand their cropped acreage. In many locations, it

is not just the land but the water itself that has a high value for other uses. As increasing

amounts of this water are consumed for municipal, industrial, or irrigation purposes, the

wetlands that depend on it gradually disappear.( Mitsch and Gosselink, 1993)



Only in recent years have human become aware of the enormous damage being

done to natural resources. Human influence on wetlands is no exception. The conflict

between the demand for large amounts of water and the disastrous pollution of many

waters is threats for wetlands. Too many areas of wetlands have been drained for

agriculture and forestry and changed out of all recognition.

For instance, in China about 30% of the lakes and 60% of the marshes have

disappeared over the last 40 years as a result of conversion to agricultural land and the

expansion of deserts, because of the development of local industry and the increasing

human population. More than 70% of all wetlands in China have been disturbed by

human activities. A critical problem is the increasing desire to exploit wetland

resources, which offsets awareness of their natural functions. ( Maitland and Morgan,

1994, p.4S)

Water Demand

Impoundment: Provided that there is and enlightened policy for river flow

control, reservoirs can be beneficial within the natural catchments. The result of

building a dam, flora and fauna of the reservoir undergo rapid change. The effect of

reservoirs is not only local, however, and changes occur in the river system below them.

"In the Mississippi River valley of the United States, it is estimated that upriver dams

have reduced the transport of sediments to the coast by half. Dykes constructed along

the lower river prevent flooding and distribution of sediments on former marshlands,

which are being lost at rates as high as 100 km2 per year." (Maitland and Morgan,

1994, p.46)

Land Use

Agriculture: The clearing of forests increases the runoff of surface water and

the rate of soil erosion, with subsequent silting and nutrient increase in the waters

draining such areas. Most types of cultivation lead to loss of soil and nutrients.

Deficiency of nutrients is commonly overcome by the regular addition of agricultural

fertilizers and these tend to be too washed off and affect to the nutrient status and

ecology of waters into which they drain. Rapid eutrophication caused by increased

nutrient input from fertilizers and sewage effluent is one of the major problems in the

management of fresh waters. (Maitland and Morgan, 1994, p.48)



The large quantities of rice grown in subtropical regions has meant that many of

their wetlands have been modified into rice fields, to the detriment of their flora and

associated fauna. This fauna has also suffered from the application of pesticides, as well

as modification of the habitat, and is correspondingly reduced in diversity.

Large areas of wetland throughout the world have been drained to produce

agricultural land. In the Netherlands and Belgium nearly half of land surface was

covered by bogs 2000 years ago. With the development of drainage techniques, large-

scale drainage of fens in the west of the Netherlands took place between the 12th 14th

centuries, and today only 36, km2 remains intact in the Netherlands and about 18km2 in

Belgium and Luxembourg. ( Maitland and Morgan, 1994, pA9)

Afforestation: All states of forestry-from ground preparation and planting up to

the mature crop and felling-have impacts on fresh waters. Depending on the

stage, physical aspects effect: (Maitland and Morgan, 1994,p.50)

• Stream hydrology, by increased water loss trough interception by and

evaporation from the forest; higher flood peaks and lower droughts levels;

• Sedimentation in streams and lakes by eroded material;

• Reduced summer water temperatures from tree shading.

• Chemical changes from afforestation include:

• Increased nutrients from leaching and fertilizers;

• Acidification from air pollutants leading to high aluminium levels associated

with acid rain. These effects combine to affect freshwater plant and animals.

Changes in hydrology and water temperatures make conditions more

extreme for biota. Turbidity decreases plant growth and increased nutrients

increase algae. Acidification affects plants and invertebrates and may

eliminate fish. Amphibians and birds may be reduced in number or

eliminated.

River Canalization: Straightening and canalization of river courses to prevent

flooding has degraded many rivers in all parts of the world. Accelerating water flow

velocity and deepening erosion of the main channel leads to continue lowering of the

water table, with detrimental effects on wetlands situated on the flood plain. The flood

plains are also important for the purification of river waters through the uptake of

nutrients and other chemicals.



Pollution

Pollution is described as the discharge into natural water of materials- usually

waste products- that adversely affects the quality of plant and animal life there. The

most important contribution comes from human activities in three fields: agriculture,

industry, and domestic waste disposal. "So more water is used, and are more natural

waters polluted; but the demand for water, more and more polluted systems are being

used for water supply, thus involving elaborate and expensive purification plants."

(Maitland and Morgan, 1994, p.52)

Industrial and Domestic Sewage: The influence of polluting substances on

natural waters is variable according to local conditions and organisms with in the water

concerned. Pollutants can act in three main ways; by settling out on the substrate and

smothering life there, by being acutely toxic and killing organisms directly.

Effluents with high-suspended solids are typical of mining industries, poorly

treated domestic sewage and various washing processes. "Most of the solids settle out

soon after discharge at a rate dependent on their size, mainly a physical one, but plants

and invertebrates may be completely covered and destroyed. Fish often die through their

gills becoming clogged. If the particles involved are organic, their decay may add the

problem of deoxygenation to that of alteration of the substrate." (Moser et. aI, 1999, p.5)

"The impact of toxic substances on organisms in natural waters is complicated

by the fact that different species have varying resistance thresholds to poisons and that

some poisons are cumulative in their effect and others are not. Most toxic substances

originate from industrial processes, through some arise from mining and agriculture."

(Maitland and Morgan, 1994, p.52) With improving conditions as organic material is

oxidized, there is return to a natural flora and fauna, though the quality and nutrients

salts present may influence productivity.

Fisheries

Commercial Fisheries: The commercial harvesting of native freshwater fishes

and need not have a harmful influence on the waters concerned. Indeed, because it is in

their interest to avoid contamination, fishermen act as a strong force against pollution

and other influences. Occasional harm may be done to fish populations by overfishing,

or where poisoning is carried out to collect some species or to control undesirable types.

( Maitland and Morgan, 1994)

Aquaculture: Aquaculture, which has been practiced for centuries in southeast

Asia, has greatly increased this century in many parts of the world. In many natural



freshwater systems are modified by impoundment into which extraneous material is

added in the way of fertilizer or fish food. Techniques have been developed to give very

high rates of production, often combining aquaculture with agriculture. ( Maitland and

Morgan, 1994,p.57)

The recent increase in the number of fish farms around the world has posed

many environmental problems. Solid from waste food and faces pass into lakes or

rivers, silting the bed and deoxygenating water. Nutrients which leach from fish feed,

from waste feed include nitrogen and phoshoprous. These cause eutrophication and

other problems. "The effects of eutrophication are various and include increased algal

growths, potential deoxygenatination of the lower cooler layer of water during

stratification in summer and under ice in winter, and a tendency for the fish community"

(Maitland and Morgan, 1994, p.53)

Recreation

Some recreational uses of wetlands, such as bathing, have little effect other than

in certain special cases, and difficulties arising are often due to conflict between the

different types of recreation involved rather than their influence on the aquatic

ecosystem. However many recreational uses of wetlands such as wi1dfowling, sailing,

angling, power-boating, and water skiing can cause pollution and disturbance to certain

plant and animal species by actively killing them, and disturbing or frightening them

away, especially an important problem with roosting and nesting birds. Accumulations

of lead from boats and oil from their motors are causing considerable pollution in many

rivers and lakes in birds from lead shot. (Maitland and Morgan, 1994, p.58)

Impact Dock and Piers

Outright destruction of coastal wetlands by private landowners is no longer

allowed in much parts of the country, however, building docks and piers are still a

permitted activity. Although there is a little data on this subject, there has been some

recent concern on the part of resource managers over the impacts of these structures on

marshes, particularly the effects of shading on vegetation and potential for scouring

around support posts. "The Massachusetts Office of Coastal Zone Management has

recently sponsored research on the effects of small docks and piers on tidal flats. The

US Army Corps of Engineers, which is responsible for permitting these structures under

section 404b(1) of the federal water pollution Control Act of 1972. It requires that the

dock not impact marsh vegetation beneath a dock, but doesn't give design standards to



Insure that light does reach the plants." The Massachusetts Executive Office of

Environmental Affairs has adopted pier guidelines. (Kent,1994, p.347)

Summary of guidelines for the construction of piers in critical areas

(Massachusetts Office of Coastal Zone Management in 1988 as below:

Docks should be as small in scope as possible, with as few piling as possible.

The goal is to allow unimpeded transport of sediment.
• Piers in salt marshes should be of wood construction. If treated lumber is used, only

nonleaching types.

• No stabilization structures should be proposed, even if the pier is adjacent to an eroding

banle

• The pier and the uses of the pier should not encroach upon navigational channels and

mooring areas.

• A dock should not be designed to end in water that is to shallow to float the vessel at all

tides, however long elevated walkways are likely to have environmental impacts.

• No pier should extend beyond the length 0 existing piers used for similar purposes and in no

case should be length extend more than 1/3 of the way across a water body.

• The dock should be designed so that the approach patch of vessels is at least 50 feet from

edge of any salt marsh.

• The primary factor in determining the location of the dock on a lot is the avoidance of

sensitive resources.

• The necessity for mitigation should be avoided to the maximum extent possible.

The docks themselves may be less of problem than the human and boat traffic

they encourage. Boats also contribute to the erosion and slumping of peat along the

banks of marshes.

Almost all land uses projects through their use of water, or their production of

pollutants, will have some impact on water quantity and quality in the river basin, and

hence have an impact on riverine wetlands. Water development projects also have a

significant impact.

The land uses that can impact most significantly on rivers and wetlands are

forestry, agriculture, mining, industry and urbanization. Inappropriate forestry practices,

especially in the upper watershed, can lead to increase soil erosion and reduced water

retention capacity. Agricultural activities can also cause significant levels of pollutants

from agro-chemicals and agricultural wastes. Upland agriculture through land clearing

and subsequent operation can have a major"negative impact on water quality and also

lead to significant changes in flood and dry season flows. Lowland agriculture can lead

to the drainage or conversion of floodplain wetlands leading to loss of biodiversity and



natural functions and benefits. In many developing countries, irrigation is the main

justification for abstracting water from rivers. (Moser et. aI., 1999)

The impact of mining and industrial activities is mainly through the release of

pollutants, that some of may be highly toxic (for example, mercury). In addition,

industrial activities or mining can instantly risk entire river basins and all the associated

wetlands and biodiversity through accidental spills. Urban areas have impacts through

encroachment on wetlands, either directly or through associated infrastructure such as

roads, ports, water supply and flood control. In addition the human populations they

support lead to increased demands on resources and direct pollution. (Kentula, 1992,

p.27)

The impact of existing land uses on river systems and associated wetlands needs

to be monitored and controlled through the integration of regulations and guidelines on

forestry, agricultural, mining or urban waste management. In many cases the

implementation of such guidelines may lead to advantages for the land users

themselves, for example, reforestation and good forest practices enhance the long-term

timber yields; better agricultural practices reduce soil erosion and retain water for the

dry season; better waste management improves quality of life and health for urban

residents. However, there is normally a need to have a proper monitoring and

enforcement mechanism to ensure effective use of the regulations .. (Kentula, 1992)

In terms of control of new development activities, various mechanisms can be

used to minimize environmental impacts. The first is environmental assessment and

zoning, whereby the land use and natural resources of the river basin are surveyed, and

the basin is zoned according to the different types of land use that may be permitted in

each zone without having a significant impact on other zones or the river or wetland

systems. There may also be restrictions on particular activities within a zone in order to

ensure sustainability.

The second measure that is more applicable to proposed new a development

project is Environmental Impact Assessment (EIA). EIA provides a framework for

assessing the implications of development options on the environment (including

wetlands). (Kent, 1994)

While developing land use projects nearby wetlands, the following guidelines.

should be noted:



• Develop integrated land use plans for each river basin as a means to

minimize the impact of different activities and land uses on the river and

wetland systems as well as local residents.

• Develop and enforce appropriate regulations to control land uses, especially

forestry,

• Agriculture, mining or urban waste management, so as to minimize their

impact on river and wetland ecosystems.

Disseminate the findings of any EIA and CBA in a form, which can be readily

understood by all stakeholders. Ensure that there are adequate control and mitigation

measures to minimize, or compensate for impacts if development projects are allowed

to proceed. (Dwight, 1996)

A satisfactory solution to these problems can be found within comprehensive

master plans.

With increasing pressure on wetlands and river systems, the inclusion of buffer

zones is increasingly being recommended as a management tool. In some cases

managers have included buffer zones for coastal wetlands and through a zoning

approach restricted access to highly sensitive areas. So zoning within management

planning is becoming more common. Other elements of the buffer zone issue are their

use in integrated river basin management and in urban settings. The trend in river basin

management is to use buffer zones for a variety of purposes, such as protection of the

riparian zone from human or livestock damage, or to limit disturbance of colony

breeding birds. In urban settings, buffer zones are now being employed to retain natural

areas around wetlands so that the impacts of human occupation nearby are reduced.

Buffer zones can also be a water quality management tool, with natural area serving as

filters of urban run-off. (Philips, 1998) (ramsar.orglindex.html)

The primary purpose of wetland buffers is to maintain to improve water quality

within protected wetland sites. Secondary benefits of buffers include creating open

space between the resource and adjacent uses, helping to maintain or improve wildlife

habitat values and wetland hydrology, protecting the aesthetic value of site and property

damage from floods.



Strategically placed buffer strips in the agricultural landscape can effectively

mitigate the movement of sediment, nutrients, and pesticides within farm fields and

from farm fields. They allow farmers to express their commitment to conservation and

help farmers meet pollution control requirements. Buffers also offer a setback distance

for agricultural chemical use from water sources.

Conservation buffers slow water runoff, trap sediment, and enhance infiltration

within the buffer. Buffers also trap fertilizers, pesticides, and heavy metals, and they

help trap snow and cut down on blowing soils in areas with strong winds. In addition,

they protect livestock and wildlife from harsh weather and buildings from wind damage.

They can also enhance wildlife habitat and protect biodiversity and reduce noise and

odour. They are source of food, nesting cover, and shelter for many wildlife species.

Buffers also provide connecting corridors that enable wildlife to move safely from one

habitat area to another.

Disturbance

Disturbance is a change in structure caused by factor external to the hierarchical

level of the system of interest. As it pertains to wildlife disturbance alters birth and

death rates by directly killing individuals or by affecting resources upon which those

individuals depend. Generally, small areas more susceptible to disturbance than larger

areas. "Disturbance can be either natural, in that it occurs as part of normal community

dynamics, or anthropogenic. Natural disturbance provides for the continued existence of

species, which use temporary habitats, and species richness is generally maximized at

moderate frequencies or intensities of disturbance. Natural disturbance regimes can be

accommodated within a single large reserve, or by a series of reserves serving a

metapopulation." (Dambach, 1971)

Extent of the edge effect on interior species has only been reasonable quantified

for forest bird species. The effect, if any, to emergent and other open wetland systems

remains to be addressed. Nevertheless, Wales (1972) and Ranney (1977) determined

that major vegetational changes occur from 10 to 30 m into the forest, with the greatest

effects occurring along the southerly edge. Witcombed et al. (1981) found a negative

impact from surrounding altered habitats on interior bird species occurrence up to 100m

from the forest edge. (Kent, 1994, p.292)

Clearly, detrimental edge effects on interior species will be reduced as a refuge

size increases. If the edge effect extends to 100 m, then wetland refuges must be larger



than lOha to accommodate interior species. Wetland refuges must be greater than 100ha

to accommodate interior species if the effect extends 600m as Wilcover (1985) has

suggested. Wetlands smaller than these minimum sizes will in theory accommodate

only edge-adapted or disturbance-tolerant species. (Kent, 1994, p.293)

Wetlands designated to support disturbance intolerant species should limit

intrusions, or protect critical areas during sensitive times of the year. Interior species are

unlikely to thrive in wetland can be increased by the establishment of an upland buffer.

Buffers should be established on a case by case basis through considera.tion of soil type,

vegetation type in the buffer, adjacent land use, slope, runoff particle size, wetland

quality and indigenous wildlife. Nevertheless, a buffer of approximately 200m with

appears to be adequate in most instances to minimize direct disturbance to wildlife, and

to reduce water quality impacts from contaminated surface runoff. An upland buffer

also provides life requisites to many wetland wildlife species. (Kent, 1994, p.298)

Buffer zones Around Coastal Wetlands

Wetland laws typically regulate activities within a wetland and in a small buffer

strip surrounding a wetland. The rationale for regulatory authority over a fringe area

around the wetland is that activities within that fringe potentially impact the wetland. A

number of states have adopted wetlands buffer ranging from 45 to 300 meters from the

edges of wetlands in critical areas. Buffer distances such as these represent a

compromise between protecting private property interest of the landowner and the

public interest in the wetland. Each buffer distance would be determined after a case by

case analysis of soils, hydrology, slope, vegetational cover, the characteristics of the

wetland resources being protected, and the nature of the development being proposed.

The rationale for protecting coastal and inland wetlands is that they perform

certain functions that are valuable to the public. Coastal wetlands enhance the water

quality of coastal waters by removing potentially harmful constituents before they reach

open water. Coastal waters are also reach habitats for fish, shellfish, and wildlife.

"Water quality and habitat values are related, because poor water may result in

increasing increased incidence of disease in marine organisms as well as rendering

some, such as shellfish, unharvestable. In addition two these values, buffer also help to

maintain the aesthetic of a wetland by preserving scenic qualities." (Kent, 1994,p.349)

According to the regulations in USA, a buffer zone of fixed width was to be

designated around the entire wetland to protect it against land use encroachment.



Because of the character of the topography and drainage patterns around the wetland,

however, such a buffer definition did not offer adequate protection for the sources of

runoff

Wetlands are conserved in Turkey by different institutions. This situation makes

a ~onfusion to succeed conserving wetlands. Each institutions formed own conservation

planning methods for the purpose of managing conservation areas. Management plans

and structure plans of Special Environmental Zones which are included wetlands, are

prepared by Special Environmental Conservation Council. Department of Wetlands are

formed special planning rules for wetlands recently Non governmental organizations,

especially, ANC supports conservation of wetlands and working with governmental

institutions to produce some projects.

Conservation Areas

Special Environmental Conservation Zones

After the declaration of the first Special Environmental Conservation Zones,

development plans of the site were prepared by Special Environmental Conservation

Council. Special Environmental Conservation Council starts the planning studies which

constitutes the protection and land use balances in those areas. Basic planning principles

of the institution are;

• Implementation of the existing regulations,

• To provide the control of the land,

• To provide a co-ordination with official institutions (Ergani, 1993)

SECC controls and enforces land fragmentation-unification studies, in order to

provide a concrete implementation of land use decisions on those conservation areas.

They adopt the principle of protecting irrigated agricultural lands in their planning

studies.

The Ministry of Public Works and Settlement prepares Structure Plans with the

coordination of the Ministry of Environment. Structure plans are defined as, "the plans

which determine the land use decisions like residential, industrial, agricultural, tourism

area in accordance with national and regional plan decisions". Basic principles and



decisions of the main sectors and functions in spatial base are defined in these plans. In

addition, rural and urban development areas, agricultural land, wetlands that have to be

conserved and protection sites are detennined on those plans.

In structure plans, urgent precautions should be considered. After those

considerations scientific researches and projects should be prepared because those

researches and projects are very important for flora and fauna inventory and for finding

solutions for environmental problem.

In 1992, Department of wetlands was established in the body of the General

Directorate of Environmental Conservation and it has been making studies in order to

solve the problems of wetlands since that day. One of these studies is the" Structure

plan of KlZllmnak Delta scaled 1/25.000 " with the coordination of the Ministry of

Public Works and Settlement. By those studies, an effective conservation on wetland

ecosystem IS aimed and an appropriate use of the habitats supporting the wetland

ecosystem IS objected. After the completion of pre-studies, special definitions and

judicial decisions are defined on the plan.

Definitions are considered in three parts:

Absolute Conservation Zone: These are the areas where animals, especially

water fowls, reproduce and shelter. In these zones, educational, scientific and

conservative activities can be organized, portable equipment can be settled in order to

observe the waterfowls and pedestrian ways can be designed for promenade and

recreation purposes. According to the conditions determined in the general principles,

reed-cut and animal pasturage can be realized under control.

Ecologically Affected Zones: These are the areas from the Absolute

Conservation Zone to the Mainland where the various habitats like reedbeds, marshes,

meanders, meadows, pastures, forests, sand dunes and agricultural lands exist. These

mentioned natural areas support the ecosystem. In Ecologically Affected Zones,

Conservation of the natural characters of the area is the main principle and the use of

new agricultural lands, except the existing land use, is forbidden . only day visit

facilities .and roads can be built in the area, in addition, these facilities can be realized

without felling trees.



Buffer Zone: These are the areas which are planned to protect the wetland

ecosystem after the researches and evaluations done according to the geographical

location, topographic features and existing land use of the land.

Concerning the first two zone, it is determined that, implementations can not be

realized without taking a permission from the Ministry of Environment and regarding

institutions.

In Buffer Zones, it is forbidden; to use meadows, pastures, forests and

agricultural lands except the conservation purpose of their natural structures ..

Judicial decisions object the conservation of the natural structures and ecological

characteristics of wetlands. Therefore, it is strictly forbidden; to fill and drain the area

and to acquire land from these applications, to take out sand, and gravel from these

areas and to make activities that destroys the sand dunes and cause pollution. Besides, it

is not permitted; to supply water from the area for domestic use and irrigation, to

change the direction of river beds and to use undergroundwater. In order to prevent the

reach of the pesticides and other hazardous materials carried by drainage channels,

meanders, artificial lakes and dams are built on certain places. It is also mentioned that,

afforestation can be realized in order to create habitats for waterfowls and to prevent

erosiOn.

In Turkey, many conservation areas are under the control of the Ministry of

Forestry and these areas are determined in four types: national parks, natural parks,

nature conservation areas, and natural monuments. The administrative procedure of

those lands is; the Ministry of Culture is responsible of the certain number of conserved

natural areas and the Ministry of Environment is responsible of the administration of

these conserved areas.

In conservation areas, according to the 3rd article in the second part of the Act

Concerning National parks, the areas that have the certain characteristics of being a

national park are determined by the decision of the Council of Ministries with the

opinion of Ministry of Defense, the Ministry of Public Works and Settlement, the

Ministry of Culture and Tourism and the proposal of the Ministry of Forestry.

In addition to the definition made under the title of determination, planning and

expropriation in the Act, also the following studies should be realized:



Pre-research: Geographical, ecological and cultural characteristics of the area

are examined.

Official research: Existing maps, air-photographs, prevIOUS researches

concerning the area and other issues are looked through and if necessary, opinions of

other institutions and associations taken in to consideration.

Inventory study/pre-decision: An inter disciplinary planning group of

landscape architects, biologist, ecologist, geologist, archeologist, forestry engineer,

sociologist, etc. Make examinations through their specific subjects and draw up a report.

In this pre decision report, the consideration about the area, whether it is a national park

or not, is determined.

Final Decision: After the pre decision process, the area is evaluated according to

its ecological, cultural, recreational resources and the criteria defined within the 6th

article of the regulation of National parks. For the areas that are considered as national

Parks, Firstly;

1. National Park Long term Development Plan (Master Plan ) in the scale of

1/5000 or in smaller scale,

2. National Park Local Development plan in the scale of 1/5000 or in greater scale

are prepared.

Long term development plans are generally the process where the national park

criteria, plan criteria and existing resource values are defined, precautions concerning

the conservation and development of the area are determined, park boundary

determination criteria and administration zones are briefly defined. After that

development plans include subjects like; infrastructure facilities, land use types,

information, establishment, administration, investment programs. These plans are valid

for 20 years, if necessary this period can be revised.

Following subjects take part in the National Park Long Term development Plans.

Resource Values: The importance of the side within the country and the region

scale, its historical and archeological resources, its geological background, active and

passive recreational possibilities of the park's natural resources are defined.

Analytical evaluations: Evaluations are made by defining the geographic region

where the park is situated, accessibility to the park, topographic structure, geological

conditions, geomorphologic qualities, soil structure, climate data, hydrological

characteristics, socio-economic structure, cultural resource values, flora, fauna,

demographic movements, land ownership, tourism activities.



Plan decisions: this is the organization of the subjects like; the aim, mission,

concept, general sentences of the national park, its land use, conservation zones,

agricultural lands, industrial regions gas stations, military and security zones,

boundaries of the park, its administrative zones, architectural arrangement principles,

visitor information centers, social facilities, landscape arrangement principles,

infrastructure facilities, administration scheme and implementation program.

National Park Local Development Plans are prepared in order to coordinate the

investments and development according to the principles and priority determined in the

long term plans. In planning process base maps, between scales 1/5000 and 111000, are

used. In these plans, topographic, floral, ecological analysis and slope, exposure, wind,

environmental pollution analysis, program of function requirement, architectural

arrangement, close environment arrangement, environmental effect studies are made.

While preparing development plans, national park zoning system is realized as

follows: absolute conservation zone, buffer zone, development zone.

The Goksu Delta is recognized as one of the most outstanding wetlands in the

eastern Mediterranean region. It is situated on the coast of Turkey at the mouth of

G6ksu River. The Goksu Delta is under pressure from developments like many other

wetlands. Therefore the area was declared a "special environmental conservation_zones"

in March 1990, under the jurisdiction of the Chairmanship of Special Environmental

Conservation Council, Ministry of Environment. Despite the development of the delta's

resources, and in some cases the Goksu Delta is an internationally important area for

wildlife. Several endangered birds breed in delta, thousands of migrating waterfowl

winter on the lagoons and the beaches are one of the few remaining sites on the heavily

developed Mediterranean coast where turtles nest. As a result of its importance for

wildlife, in March 1990 the delta was designated a protected special area. After

declaration, the challenge for the delta is to develop an integrated management program

with three main axes:

1. The maintenance of the natural values of the area.

2. Sustainable development for the local economy

3. Maintenance of wetland processes.



Area description
The Goksu river basin has a drainage area of 10069 km2 in southern of Turkey

before entering the Goksu Delta and flowing into the Mediterranean. The delta has been

formed by the deposition of fertile silts as the river flows across the shallow gradients of

the plain. Today, people intensively use the delta and consist of irrigated and non-

irrigated agricultural lands, settlements, wetlands, dunes, and beaches. Proposed dam

will situated at the Kayraktepe and flood the valleys of the southern part of the basin.

The main significance of the dam for the delta will be the fact that virtually all sediment

upstream of the dam will be trapped. One of the major impacts will be through the

reduction in sediment and nutrients delivered to the coast which will result in beach

erosion and remove an important nutrient input to the fishery. (DHKD, 1992)

LAND USE DEVELOPl\tIENT TOTAL (Ha)

Formal irrigated agricultural lands I 5900

Informal irrigated agricultural lands 1000

Saltmarshes/rice fields 3280

Goksu River and remains of river courses 350

Industrial land (Seka factory) 220

Dunes and beaches 2000

Wetlands 2130

Total 14880

Protected special area 23600

Waterfowl protection and breeding site 4350

(DHKD, 1992, p.13)

The delta has probably existed in something close to its present form for

something like 5000 years. The date is partly due to archaeological remains which have

been dated to 4th 5th century. The main town in delta is Silifke at the head of the delta,

its population is around 40000. Until irrigation started in 1950s, Akgol was a shallow

lagoon and was even used for salt extraction. After the beginning of irrigation and the

increased water flow, Akgol changed its character becoming the fresh/brackish water

lagoon that is today.



The delta of the Goksu River still maintains a mosaic of natural coastal habitat

combined with extensive and intensive agriculture, grazing, and fishing activities.

23000 people live in villages and around the delta, and benefit from the rich alluvial

soils and coastal fisheries.

Perceived benefits

Whilst the lagoons were created, in their present state, by the action of people,

under other situations they could have been created naturally. Therefore they have

become home of many species of birds. For· overwintering birds the site can be ranked

as one of the international importance according to the criteria of the Ramsar

Convention on wetlands. The shores also provide some of the increasingly rare breeding

grounds for turtles.

Threats to delta

There are many threats to the delta. First which is, particularly important for the

lagoons, is the risk of siltation either from suspended solids brought in by the irrigation

drainage channels or from organically derived sediments due to biological activity

within the lagoon. Second relates to the transfer of sediment from the river to the delta.

The existence of the delta is the result on an uneasy balance of sediment from the river

and currents within the sea. There have been signs of erosion in recent years and but this

would increase if no sediment was carried by the river.

Development of holiday residences on the shores threats the delta. There is also

threat from extended irrigation on the delta. Agro-chemical use, existing and planned

irrigation projects in the delta also impact the wetlands and cultivated lands.

The traditional fisheries has degraded mainly as a result of changes in the water

regime and impacts of coastal trawling. The conversion of pastures into arable land

implied that traditional animal husbandry disappeared. One fish farm does not have a

direct effect, indirect effects include euthrophication of nearby water sources as a result

of polluted wastewater.

Agro-chemical use in delta, existing and planned irrigation projects in the Goksu

Delta also impact the wetlands and the cultivated lands. In order to successfully

implement and integrated management plan for the delta, these impacts need to be

identified and alternatives to be determined. Accordingly, a hydrological study started



in 1997 by the Diroctrate of Public Water Works (DPWW ,Dev1et Su I~leri, DSI) in

order to set up and maintain an adequate geo- hydrological monitoring in the core area.

Integrated management plan
Goksu Delta integrated management project have been prepared by Association

for Nature Conservation (ANC, Dogal Hayatl Koruma Dernegi, DHKD) and Special

Environmental Conservation Council( Ozel <;evre Korurna Kurumu, SECC). This study

indicates integrated management alternatives for Delta. Initially, water use master plan

for basin and integrated management for Delta is investigated. Setting of limits, project

evaluation, and monitoring are essential components of such a management plan.

Feasibility report has been formed each of these components. Finally, study presents a

number of ideas for projects to solve conflicts and dilemmas between nature and the

current land use in the delta that can only be solved through integrated an participated

management and related legislation.

The region has a history of settlements and the natural resources of the delta

continue to be a source of agricultural and production of fisheries. Recently, the natural

resources of the coast have been increasingly exploited for their tourism value.

ANC prepared Goksu project for the purpose of conservation of delta. This

project includes reviewing the existing social, economic, legislative ecological and

hydrological information of delta and its catchment; identifying conflicts and

unsustainable trends in resource use; and reviewing the impact of development polices

on the natural values of SECC.

With regard to Akgol solution will involve finding a way of getting the benefits

of irrigation drainage water without the negative effects. In particular the fertilisers

carried by the drainage water have led to the eutrophication of the lagoon. Therefore

solutions might include excluding drainage water in excess of the water required to

replace evaporation of bringing water directly from the river, if its quality is markedly

better than that of the water in the drains. It might be also possible to use biological

processes to improve the lagoons. (DHKD, 1998, p.9)

Backed-up by the awareness created by the wetland training courses, conducted

by TdV and Medwet guidelines, and a first full draft of a framework of an integrated

management plan was completed towards the end of the project by a special planning

team composed of relevant experts:



2 city planners (SECC), 1 architect (SECC), 1 agricultural engineer (local

SECC), 1 biologist (local SECC), 1 ecologist (SECC), environmental engineer (SECC),

1 local SECC director 2 project staff (ANC), 1 management plan expert (TdV). A

permanent planning team has been established within the SECC. (DHKD, 1997, p.20)

Different institutions and large number of individuals were trained during the

project. The local SECC office has benefited greatly from the training courses. Most of

the staff there, being located so close to the Goksu delta, has developed understanding

of wetland issues and problems.

The Goksu delta was divided into two zones according to criteria based on soil,

hydrology, socio-economic structure and topographic features:

The sensitive zone: no agricultural activity should be allowed in this zone,

except limited rice cultivation. In this zone production is done approximately in 500

hectares. The amount of agrochemicals per hectare increases every year to poor soil

condition and poor farming techniques. Subsequently pollution of the wetland increases.

The integrated agricultural zone: The zone is a defined feature of fields and soil

properties classification. In this zone, traditional agricultural practices are already

widespread. Considering that agriculture will be intensified in this zone, water with

agro-chemicals residue should be prevented to reach the sensitive zone. Otherwise, the

accumulation of sediments, organic and nutrient matter will increase the vegetation and

will accelerate the eutrophication. The ideal drainage system to protect the sensitive

zone is to discharge the drainage water to the sea and to bring freshwater to the lagoons

from Goksu River. In this case, the lagoon's optimum saltiness level should be

maintained. Their connection to the sea should be reconsidered to maintain the optimum

level. (DHKD, 1997, p.7)

"Integrating development and conservation in the Goksu Delta" is successful

project to conservation of delta and wetlands in Turkey. The project provided better

understanding of in the fields of hydrology, agriculture, and socioeconomic structure

and to design management plan. It also succeeded in the in the setting up long term

monitoring schemes notably of the flora and fauna, and hydrological parameters by the

relevant governmental institutions. It carried out education and training programs for

local people and authorities on wetland management planning and wetland values.

ANC and SECC are produced management plan for Goksu Delta and proposals

are included objectives. Three ideal objectives and 17 operational objectives were



identified. From these objectives about 100 operations were developed. In 1999 SECC

was issued the process of final integrated management plan report. It is included details

on how to actually implement the management plan with operational objectives. The

ideal objectives of the Goksu Delta integrated management plan were defined as:

1. Conservation and restoration of wetland value and functions;

2. Conservation of biological diversity especially, wetland habitats, sea turtles,

and beaches;

3. Providing socio-economic structure of local people through adaptation to

ecologically sound policies. CCevreBakanlIgl, 1999)

Proposal integrated management plan contains between 1999 and 2003.The

main problem with is to find enough financial sources to start the implementation of the

management plan. Government policies do not give any priority to nature conservation

issues, which are hence always under-funded. The main future task for NGOs and other

concerned bodies may be to maintain the pressure on the relevant governmental

institutions in order to allow sufficient funds to flow to the Goksu Delta to implement

the necessary stages of the integrated management plan.

The human activities, which have altered the natural regimes of wetlands, have

generally been presented as threats. Effective policies for conservation and wise use of

wetlands will only succeed if they are integrated with sectoral development policies,

such as agriculture, forestry, tourism and transport. Therefore, conservation policies

need to be a central component of broader planning frameworks such as national

development plans, coastal zone management plans, and national biodiversity strategies.

The wetland conservation planning process to incorporate groundwater

protection objectives into its own mode planning policies for wetlands should be

considered as part of the development planning process.

World countries are in different stages of economic transition and governmental

organization. While there are various forms of legislation for habitat protection, wildlife

conservation, and land use planning to control human activities at both international and



coastal resources. The following considerations need to be addressed to develop

effective policy and planning strategies for wetland conservation.

• Legislation: Wetland legislation tends to be sectors rather than integrated. Even

where there are effective policies, legislation and clear institutional mandates,

the resources and resulting enforcement capacity are usually inadequate.

• Institutions: while each of the countries has established a "Ministry of

Environment" or its equivalent, and some have wetland committees, there is

generally duplication and confusion of authority between these new agencies

and the older, more sector agencies and academic bodies. NGOs are playing an

increasing role in nature conservation and have the potential to be an effective

apolitical, community based voice, but greater cooperation between GO and

NGOs is needed.

• Protected Areas: Protected wetlands have typically been managed as "strictly

protected" nature reserves, providing access only to scientists or high level

officials, or as "national parks" with more emphasis on recreation than nature

protection. Land ownerships is shifting from governments to local communities,

opening up new challenges and opportunities of management goals and

authorities for protecting wetlands. (Moser and Wilson, 1994 p.34)

As a result of the above, both international and national polices and planning

actions are needed to ensure that development of the coastal zone provides adequate and

sustainable protection to wetlands. Wise use is fundamental principle for all aspects of

wetland conservation and management and is particularly appropriate for the remaining

wetlands. The wise use concept also facilities the establishment of guiding policy

frameworks that can be translated into resource use through planning and options which

can balance ecological, economic and social considerations for particular sites. Goal and

objectives

While policy can provide framework for wetland conservation, it must be

implemented through site specific and locally supported actions. Therefore policies and

planning objectives are needed; international and national policies targeted at effective

legislation, and national and site specific planning tools including: protected areas,

coastal zone management, regulations and environmental impact assessment



Policy Objectives

• Integration of wetland and coastal protection policies into broader planning

frameworks, for example national development plans, land use planning, and

sector specific strategies( forestry, agriculture, and tourism);

• Collaboration and the effective use of resources between GO, NGO and

academic organizations, to ensure that agencies concerned with wetland

conservation have the capacity to carry out their mandate;

Planning Objectives

• Establishment of a network of effective wetland protected areas that are large

enough to maintain critical ecological processes and represent habitat and

species diversity in the region;

• Development of planning and zonmg approaches that offer a range of

interventions that involve public and private management, are sensitive to

ecological vulnerability as well as local community needs, and encourage a

broad spectrum of management from strict protection, through to wise use.

• Development of management plans for protected areas and coastal zones in a

participatory, strategic and process-oriented approach, realizing they are

dynamic and a monitoring tool.

• Development of training programs to ensure that wetland resource managers and

other individuals and institutions involved an wetland conservation, are

competent in development of the following protected areas, coastal zone

management, management planning, regulation and enforcement and

environmental impact assessment. (Moser and Wilson, 1994, p.35)

A growmg body of evidence suggests that the umque characteristics of

wetlands-standing water or waterlogged soils, anoxic conditions, and plant and animal

adaptations-may provide some common ground for study that is neither terrestrial

ecology nor aquatic ecology. Wetlands provide opportunities for testing "universal"

ecological theories and principles involving succession and energy flow, which were

developed for aquatic or terrestrial ecosystems. They also provide an excellent



laboratory for the study of principles related to transition zones, ecological interfaces,

and ecotones.

The establishment of an integrated program to protect and manage the wetlands

requires adequate knowledge of the wetland resources to provide the basis for policy

decisions and management actions. Such an inventory should provide iJ?iormation on

the location, quantity type, condition, functions and values of the wetland resources.

Wetland inventory should be seen as an evolving process, starting with a

compilation of existing information, which can then be developed as more

comprehensive data are gathered. Even basic information, such as the location and

relative importance of different wetlands, can help to establish priorities, while more

detailed inventories involving mapping of each wetland and its catchment, will be

needed for coastal zone management and regional and site planning purposes.

Wetland inventories need to be updated regularly. Therefore they provide the

basis for monitoring the changing status of the wetland resource. Trends in the quantity

and quality of wetlands form and important tool for measuring the effectiveness of

national, regional or site policies and management practices. Therefore monitoring

programmes should provide objective information, which can be widely disseminated as

a tool for management and building public awareness.

The objectives a national wetland inventory and monitoring programs are:

• To identify where the wetlands are, and which are the priorities sites for

conservation.

• To identify the functions of each wetland, and its ecological, social, and cultural

values.

• To monitor changes in the extent and quality of wetlands that have occurred, and

to identify ways in which these might be addressed.

• To provide a tool for the protection and sustainable utilization of wetlands and

associated coastal habitats, both at policy and management levels.

• To permit comparison of wetlands at national and intemationallevels.

• To provide information to assist in raising public awareness of the value of

wetlands.



• To assess the success of policies affecting wetlands, including management and

restoration programs.( Moser and Wilson, 1994 ,p. 28)

Information for a Wetland Inventory

Inventory can produce information in the forms of maps, checklists, regional

analyses, narratives of ecological or cultural resources. However, they need not to be

elaborate to be useful. Some goals for an inventory may include:

Identification of resource~ (ecological, cultural, and traditional); determination

of these resources in geographic or socio-economic context; identification of known

uses of wetlands; identification of priorities for research, management and protection;

identification of present and potential problems; provision of a tool for future planning

and monitoring.

Possible applications of an inventory may include Inventory include:

Base-line information for land use and management planning and for future

monitoring; availability of data through publication of regional, national or local

inventories; provision of quantifiable data for future management application; tools for

recognizing diminishing or threatened types of wetlands; setting of priority actions

whether for research policy or management. (Helker and VIves, 1995)

A wetland inventory should seek to collect at least the following information for

each site.

I The name of the site.

2 Geographical coordinates and the general location of the site.

3 The area of the wetland in hectares.

4 The altitude of the wetland in meters above sea level.

5 The biogeographical province in which the wetland is situated ..

6 A reference to the types of wetland habitat present, on the basis of the list provided

in Table 2.2 in Chapter 2

7 A general description of the site, including information on water regime, depth,

salinity/acidity and permanence.

8 A brief note on the local climatic conditions.

9 A description of the principal aquatic vegetation, if available.



10 Details of the ownership of the wetland and the ownership of surrounding areas.

11 Details of any protected areas established at or around the wetland, and any

conservation measures taken at the site.

12 Details of any proposals for the conservation of the wetland.

13 Details of the principal forms of land use and human activities at the wetland and in

surrounding areas.

14 Available information on proposed changes in land use and development plans

which might affect the ecological character of the wetland.

15 Details of existing and possible future threats to the wetland and its wildlife.

16 Value of the wetland for fisheries production, water supply; flood control, storm

protection, water purification, public recreation, conservation education, scientific

research etc.

17 The importance of the wetland for wildlife including aquatic mammals, waterbirds,

aquatic reptiles, fishes and invertebrates.

18 Information on any plant speCIes or communities for which the wetland IS

particularly important.

19 A review of major research activities, completed and ongoing, and information on

any existing facilities for research and education.

20 References to published literature and unpublished reports relevant to the site.

21 Names of individuals and institutions providing information on the site. (Dugan,

1991, p.52)

Examination of wetlands characteristics and values are play major role in

wetland conservation planning process. Adjacent land uses are searching in detail

because of the knowledge of impacts on wetlands. These phase requires multi

disciplinary studies concerning professions.

No matter what the field is called, it is apparent that there are several good

reasons for treating wetland ecology as a distinct field of study.



1. Wetlands have unique properties that are not adequately covered by present

ecological paradigms.

2. Wetland studies have begun to identify some common properties of

seemingly disparate wetland types.

3. Wetland investigations are require a multidisciplinary approach or training in

a number of fields not routinely studied as a unit.

There is a great deal of interest in formulating sound policy for the regulation

and management of wetlands. These regulations and management approaches need a

strong scientific underpinning integrated as wetland ecology. (Mitsch and Gosselink,

1993,pI6)

Preliminary Plan

Before designing any major project nearby wetland, it is necessary to establish

that the basic requirements listed for surveying wetland data. The hydrological system,

water quality data, soil type, geological conditions, vegetation status, geomorphologic

conditions, wildlife and waterfowl habitats, aquatic plants are determined to form

preliminary plan. The preliminary plan also identifies areas where further data are

needed. Methods of obtaining these are discussed below. (Kentula, 1992)

Topographical Surveys: A topographical survey will produce a height contour

map of the area to be managed. From this the area flooded by a particular quantity of

water can be calculated, the amount of soil necessary to remove to obtain the required

water level profile can be assessed, and the direction of water flow along channels or

ditches determined.

Soil Surveys: To understand the potential for management of a site it is also

essential that information on the soils be obtained. Soil surveys identify the types and

distribution of soils on site. The physical characteristics of the soil will partially

determine the hydrology of site, the possibilities and methods for its manipulation, and

its potential attractiveness for different bird species.

Hydrological Survey: Hydrological Surveys can also pin-point weak areas in a

proposed hydrological design and provide the necessary inputs into hydrological

models. A modeling approach can enable detailed predictions to be made on the spacing

of ditches and pipes necessary to produce particular desired water table height over an

area of lowland wet grassland with known soil characteristics.



Geological and Soil Characteristics: The site proposed for development shall

be investigated to determine the soil and geological characteristics. A report, prepared

by a licensed professional engineer experienced in the practice of geological.and soils

mechanics, shall be submitted with every application for land within the wetland

conservation districts. This report shall include a description of soil type, stability of

surface, and subsurface hydrological conditions.

Research

The priority for the wetlands 1S to develop a conservation plan which will

provide the foundation for integrated development of its resources. Although some

developments in the wetlands can design further research and long-term studies are

necessary. Four areas of research are particularly related to the future of wetlands the

first three could be integrated through the development of a Geographical Information

System for the Wetlands based on the use of satellite imagery.

Coastal geomorphology

Various developments in wetlands threaten existing forms of natural sea defence

and may alter erosion processes with adverse consequences for man and nature. A

project which has as its objective to describe and predict the process of coastal change,

the pattern of erosion, and accretion and the temporal and spatial behaviour of the

coastline will provide data which can be used to devise coastal maintenance and defence

strategies.

Water characteristics of wetlands

Wetlands are important for fisheries and wildlife, but in some places these

values are threatened by sedimentation and eutrophication. Research is needed to

establish the water characteristics of this lagoon and to devise a management plan that

satisfies the needs of fishermen, agriculture and wildlife.

Land tenure

Clarification of ownership of the land and water in the wetlands , and to define

the exact topographical, cadastral and administrative boundaries is a necessary

precursor to development in many sectors of the economy.

The Socio-economy

A thorough investigation of the socio-economy of the wetlands is needed to

provide the information necessary to ensure that developments meet the needs of the

local population. In particular, more information is required on the problems relating to



marketing, co-operatives and provision of credit, across all sectors of the local

economy but especially in agriculture. (DHKD, 1992, p.142)

Disciplines

Wetland conservation planning is complex process. Wetland habitats are contain

many ecological characteristics. Each status are examined relevant professions. They

should be worked together for the purpose of determination of wetlands problems,

.values, characteristics, and boundaries. Some professions are given as follows:

Biologist provides expertise in the area of plant and animal life residing in the

wetland. Indicate the interaction each species has with each other and the role each

plays in maintaining and adequate guilty of life for wetland.

Environmentalist provides information on coastal development with regards to

pollution, and the impact on plant and animal species. Collect data from environmental

reports dealing with the impact of coastal development.

Economist provides data on economic impact of land use developments and

provides projected data for future coastal development.

Biostatistician involves a diverse array of technically oriented functions within

the Biological Analysis. The search biological data bases for the purpose of statistical

analysis.

Planners decides restrictions of wetland usage and determines the future land

use development nearby wetlands. And they conduct activities along the planning

process and after implementing the plans

Wetland Science And Wetland Scientists

A specialisation in the study of wetlands is termed wetland science or wetland

ecology and those who carry out such investigations are called wetland scientists or

wetland ecologists. The termed mire ecologist has also been used. (Mitsch and

Gosselink, 1993)

Many scientists study wetlands in 1990s. Only a relatively few pIOneers,

however, investigated these systems in any detail prior to the 1960s. Most of the early

scientific studies deal with classical botanical surveys or investigations of peat structure.

Just as there are wetland scientists who are researching the details and workings

of wetlands, so too are those who are involved, by choice or by vocation, in some of the

many aspects of wetland management. Those individuals, whom are called wetland

managers, are engaged in activities that range from waterfowl production of wastewater



treatment. They must be able to balance the scientific aspects of wetlands with a many

of legal, institutional, and economic constrains to provide optimum wetland

management. The management of wetlands has become so important because these

ecosystems are still drained or encroached on by agricultural enterprises and urban

areas. The simple act of being able to identify the boundaries of wetlands has become

an important skill for a new type of wetland technician called a wetland delineator.

Hydrologic conditions are so important in determining the structures and

functions of the wetland ecosystem, a wetland scientist should be well versed in surface

and ground water hydrology. If wetland scientists are become more involved in the

management of the wetlands, some engineering techniques, particularly for wetland

hydrologic control or wetland creation, need to be learned. (Mitsch and Gosselink,

1993, p.18)

Natural areas are also occupied by urban development, such as residential areas,

industry, and tourism. Forests, wetlands, and other ecosystems serve important

functions but these benefits can seem "intangible" compared with the benefits of urban

development.

Urban land use planning can help guide urban development away from

vulnerable ecosystems. Such policies will not work, however, unless cities also provide

adequate land for housing, for industries and commerce, and public infrastructure and

buildings.

Wetland conservation must be based on planning, effective control and

regulation of human activities in and around wetlands. The management problem of

wetlands is the central subject. Therefore effective management of wetlands is critical to

the success of many regional development plans. Equally important, effective

management of many wetlands can be only achieved through regional planning. If

regional development plans are to address effectively the diversity of problems

encountered, and identify management measures to address these, the planning process

must serve an umbrella which brings together the different institutions and departments

concerned with these complex problems and their diverse origins. Local populations are

acutely aware of the environmental problems caused by wetland loss, or by

inappropriate management of these resources. Consultation with them in both the design



and implementation phases of development plans. Therefore it would both build

considerable support for the actions described, and in most cases allow these to be more

closely directed towards the true conservation and development problems of the regions

in question.

A broad-based regional planning process includes four steps:

1. Careful socioeconomic analysis of the communities living in the area;

2. Synthesis of available information in the regional development plan;

3. Project identification and implementation;

4. Flexibility in amending and adjusting the plan as it evolves.

(Dugan, 1991, p.213)

Ideally, conservation plan would not allow any economic activity and settlement

in the sensitive zones, and convert the conventional agriculture to ecologically- sound

farming in the other parts. to solve these conflicts will be a complicated matter requiring

wide-ranging financial and institutional possibilities.

Conservation planning decisions should be based on a fundamental

understanding of the interrelatedness of the wetland system components, a desire to

maintain the multiple values of the system and the need to prevent irreversible damage

to the supply of renewable and unrenewable resources.

Planning and management policies are constitute to conserve wetlands and these

require preparing regulations for wetland conservation plan. Integrated wetland

management plan is comprehensive protection tools for wetland conservation.

4.3. Integration of Wetland Conservation Planning Process to City Planning

Process

In our country existing development plans and development plan regulations

forming the legal basis of this system, define the principled of the development plans as

the arrangement of the buildings. Therefore environmental and ecological factors are

not considered within this system.

In order to form an interaction between physical plans and wetland protection plans,

development plans should not be limited only with physical plane. While defining the

land use decisions it should also be supported by the factors, activities and applications

of the plan. In order to provide this, it is essential to compare the physical planning

practices and the applications done according with the environmental regulations, in our

country.



• Turkey is inadequate in the act of interaction of environmental factors and physical

planning practices. So:

• This inadequacy should be covered by establishing a relation between the planning

system and wetland protection policies.

• In order to attract attention to the protection of wetlands, a change should be made

in the existing physical planning system.

• Nationally; environmental plans done by Ministry of Public Works and Settlements

should also consider the plans of the areas gained by filling and drying up the sea

shares and during the planning period and approvement of these plans, the

protection policies of the wetlands and the boundary maps should also be prepared

with Ministry of Environment.

Ministry of Environment should work in co-operation with Ministry of Culture in the

determination and declaration of the borders of the wetlands and in their protection.

• Regionally; administrational model for the wetland areas should be formed in co-

operation with the central government and aims should be defined.

Conservation Committee of Cultural and Natural Beings should be in control with the

applications that take place in and around the protection boundaries of the wetlands, in

co-ordination with the provincial administration and Directorate of Environment for

City.

• Locally; Greater Municipalities and local administrations should prepare 1/5000

and1/1000 scale development plans in accordance with the wetland maps,

administrational models and environmental plans. They should consult with the

local committees planning process of wetlands.

Greater City Municipalities should prepare the existing and development areas plans

together with the wetland protection plans and send the last decision to local

municipalities.

In wetland conservation planning process, first and the most important step is the

surveying stage. During this stage, the data concerning flora, fauna, soil structure, water

conditions, coastal structure, land ownership, land use, economic structure of wetland

should be formed and consequently conservation plans and policies should be produced.



1. Surveying: Related professions should work together in order to define the values,

borders and problems of wetlands. Environmental, economic, social data and the

negative effects of land uses on the wetlands should be examined.

2. Evaluation: This is the step where wetland policies for the wise use of wetlands are

defined. Along with the legal, administrational structure, organise to make

conscious of this problem is put forward.

3. Planning: Under the inspirations of these information wetland protection plans is

made. According to this, under the guidance of the planner alternative plans are

produced and land use and zoning plans are made.

Planner should carry out his responsibility in the protection of wetlands, by being in

conscious of environmental protection. Firstly, while defining his goals during planning

process, he should consider all of the planning process with its analysis, synthesis,

evaluation periods. He should produce plans which reflect the protection principles and

all the data about the wetlands and other natural areas.
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One of the most important wetlands of Turkey is Gediz Delta that extends at the

eastern shores of Gulf of Izmir. This delta is accepted as A class wetland with its

lagoons, fresh water and salt water marshes and waterfowl' shelters. 149000 ha of the

area was taken under protection by included in the list of Ramsar Convention in 1998.

However, Gediz Delta is facing many environmental problems along with its potentials,

today. These problems can be listed shortly as: water and soil pollution, faulty area

usage, rapid urbanization, damages done at flora and fauna of the area, etc.

These problems threaten the wetland ecosystem of the delta and are effective on

the city of Izmir. This area was determined as the case study of the thesis because it

takes place within the Boundary of Municipality and its Adjacent Area of Municipality

ofIzrnir, and is under the pressure of large urban land uses. Problems that emerge as the

result of these facts can be solved by the viewpoint of urban planning discipline.

In this chapter, land-uses that the place and threatens the wetland, their

development, problems caused by this development are determined. Accordingly,

protection planning proposals for wetlands will be tried to be set. There are problems on

the area because of wrong land use decisions and human interference. After the

determination of those problems, necessary solutions are given according to wetland

conservation planning process.

The study area which is part of the Gediz Delta is located at the north of the

Metrorolitan Municipality of Izmir. The area is under the pressure of some existing and

proposed land use development's impacts and results on wetland ecosystem in the area.

The study area is limited by adjacency border, Aegean Gulf and izmir <;anakkale Road.

After Gediz Delta is declared as Rarnsar Site, the area assumed an important position.

<;amaltl Salines, Homa Weir, izrnir Bird Paradise, agricultural areas, villages, small

scale industry areas, mass housing projects, Military airports, treatment plant, Izmir

Ataturk Heavy Industrial Zones are existed in the surroundings of wetland habitat in



Gediz Delta. These areas provides some benefits and threats to the Delta wetland

ecosystem. (Fig.5.1)
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Gediz River

Among the rivers flowing to the Aegean Sea from Anatolia, the Gediz River is

second biggest one next to the Biiyiik Menderes River. The Gediz River starts from

Murat and Saphane mountains which are located at the inner parts of Westem Anatolia.



Although, the borders of Delta plains of the rivers of K. Menderes and B.

Menderes are not very clear, Gediz River formed a plain with evident margins as the

result of running to different directions through time. This delta, that runs to Gulf of

izmir in a fan shape, is the largest delta of western Anatolia. It is surrounded by hills of

F09a at the west and north-west, by Dumanhdag a the north, east and Yamanlar

mountains at the east. Gediz Delta is a wide alluvium plain formed by the sediments

carried by river of Gediz. It continues its development toward south and south-west

where it is surrounded by Gulf of Izmir.

The existing river bed of Gediz is Maltepe bed where it still runs through. This

river bed preserved its location till 1980's and later rotated south as the result of a flow.

While Gediz formed its own delta with the sediments it carried, it also changed its river

bed at various times.

Pazarlar•
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Total length of the Gediz River is 401 km. and total drainage area is 17.500 km2
.

(Fig. 5.2). The Gediz River has frequently changed its bed during the overflowing

period and has formed an extensive delta of 40.000 ha.

Until the late 19th century, the Gediz River reached the Aegean Sea just at the

west 0 the <;ilazmak Lagoon, where is at the northern site of a narrow junction area

connecting the harbour of lzmir with the outer parts of the bay. In 1886 the river was

diverted for the prevention of the silting up of the junction area, thus the new bed

reaches the sea at the far northern parts of the delta.



The Gediz Delta

Deltas are extremely important eco-system, because they involve various kinds of

ecological areas that can be included in the definition of wetlands and because these

areas create a natural system for the continuation of the lives of various water birds and

fish.

The Gediz Delta is one of the largest deltas placed on Turkish coastline, bordering

the eastern shores of the Bay of lzmir.

The River Gediz has changed its bed frequently in the direction of West, South-

West and South at its delta, forming lagoons, swamps and muddy areas. (Fig.5.3)
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Lagoons placed at the delta from North to South are; Klrdeniz, Homa, <;ilazmak

and Raglppa~a (Ta~) lagoons which are separated from the sea by narrow stripes of

land. ( Table 5.1.) The <;amaltl Salinas is located between and at the east banks of the

<;ilazmak and Homa lagoons. (Fig.5A) This site has been managed since 1863 as

salines, currently by the State Monopoly Authority of Turkey. There are fresh water

marshes and reedbeds at the east of the Kudeniz Lagoon. At the south-east of the

Kudeniz lagoon, there are three small hills called Poyraz Tepe, Orta Tepe and U9tepeler

with an altitude of maximum 64 m, which historically were islands at the Bay of lzmir.

Area of the Wetland Ecosystem: 20AOO ha.

Lagoons:

Homa (1824 ha)

<;ilazmak (725 ha)

Kudeniz (400 ha)

Raglppa~a (Ta~) (500ha)



Functions And Values

Deltas usually include several types of wetlands together, thus they supports

many organisms especially for waterfowl and fishes for ideal breeding and nesting

with habitats. Therefore, for the lasting of the natural diversity, the delta ecosystems are

very important.

The Gediz Delta, a wetland which is ecologically rich in nutrients, is one of the

most important wetlands in Turkey in terms of bird populations. There are three main

fresh water marshes at the delta. The most important and the largest of these consist of a

reed bed of 500 ha. and a shallow fresh water marsh of 650 ha. This marsh is located at

the east of the Kudeniz Lagoon. The other two fresh water marshes are: the <;igli Marsh

(140 ha.) located at the south- east of the delta and the Sazh Gol (30 ha.) located at the

north-east of the Kozluca barrier. ( Slkl 1985)

Besides these, there are wide saltmarshes at the delta which are very important

for the some waterfowls. The main saltmarshes are located between the <;ilazmak

Lagoon and Bostanh and also at the north-east of the Kudeniz lagoon. (Fig.5.5)

The Flora And Vegetation

From the point of plant geography, the Gediz Delta is located in the

Mediterranean Flora Region and it is covered with salt marsh and fresh water marsh

habitats. (Fig.5.6)



Figure 5.6. Plant Cover of Gediz Delta

The results of a research about the flora of the area has shown that 308 taxons of

the 206 genera of the 60 family of plants exist in the region. All of these taxons belong

to the Spermaphyta division.( Kazancl,1996) (Fig.5.7,8)



"At the coastal parts of the delta, Salicornia europea can be observed III

dense populations. From shores through the inner parts of the area, Arthrocnemum

These species are located in the area as local groups. There are some endemic

species and/or subspecies at Gediz Delta." (<;evreBakanhgI, 1998, p.13)

The Fauna

"The Gediz Delta provides important habitats for numerous kinds of animal

species, ranging from many species of insects to mammals, such as Jackals (Canis

aureus) or Wild Boars (Sus scrofa). Twenty species of fish, some species of

Amphibians, more than ten species of Reptiles, more than ten species of Mammals,

thirteen species of Polycheata, seven species of Mollusca, and seven species of

Crustacea occur at the Delta." (<;evreBakanhgI, 1998, p.14)

Of the total 426 bird species recorded in Turkey, more than 200 species have

been recorded in the Gediz Delta.

The ornithological importance of the Gediz Delta results from the following

criteria:

• An important wintering area for waterfowls with good climatic conditions,

providing feeding possibilities to the waterfowls mainly originating from

eastern Europe.

• The site is located on the North- South migration route and it is a significant

nesting and feeding area for large numbers of shorebird and other

waterfowls during the migration seasons.

"In the region, Dalmatian Pelican (Pelecanus crispus) and Lesser Kestrel

(Falco naumanni) are breeding which are both globally threatened species. The

Gediz Delta is an important breeding site in for entire Mediterranean basin, especially

in terms of Seabirds, such as Common Tern (Sterna hirundo) and Mediterranean

Gull (Larus melanocephalus). Every year thousands pairs of sea birds breed at the

sheltered muddy islands of the Delta." (SIb, 1985)

In Turkey, Sandwich Tern (Sterna sandvicensis) breeds only at the Gediz Delta

and the area is also one of the five regular breeding sites of this species for the entire

Mediterranean basin.

The <;amaltl Salinas, seasonal marshes, meadows, hills and orchards are other

habitats of the Delta which enriches the number of bird species. (Fig. 5.9)



Legal Status

Three lagoons located at the western coastline of the delta, Camaltl Salinas, the

hilly area and its surroundings are all declared as Wild Life Protection Site by the

General Directorate of National Parks, Hunting and Wild Life Department of the

Ministry of Forestry in 1980. (Fig.5.lO) The same area, because of its rich natural and

cultural assets, has been declared as " 1.Natural Conservation Area" by the Ministry of

Culture. Also the historical ruins of the ancient city of Leucae placed around the hilly

area has been declared as "Archaeological Conservation Area" in 1985 and it has been

protected since then.

The area is managed by the Izmir Province under the directives of different

institutions.

The saltpans are under the control and management of the TEKEL. (Fig.5.11)

The legal responsibility of the 8800 hectares of "Wild Life Protection Site" belongs to

the General Directorate of National Parks, Hunting and Wild Life Department of the

Ministry of Forestry. Visitors are controlled while entering and leaving the protected

area and illegal hunting is prevented by Ministry of Forestry. The following decisions of

the Ministry of Culture are also in force, as the site is a "1. Natural Conservation Area"



• All activities are forbidden which may harm the plant pattern, topography and

the silhouette of the site.

• Any kind of construction or infrastructure activities require permissions from

related Ministries.

• Agricultural activities are permissible.

As a result of the drought during the recent ten years (since late 1980's), the

water reaching the delta is blocked by the dams on the River Gediz and by the-irrigation

channels. Hence, many parts of the delta could not receive enough water for its

sustainability and wide fresh water marshes and reed beds at the east of Klfdeniz

Lagoon faced with the danger of drying up.



Water Sources

There are two kind of existing water sources in the area are surface sources and

underground water sources:

Surface water sources; The most important surface water source on the land is

Gediz River. Unfortunately, the river is used as a discharge channel of residential areas

and industrial areas, so the pollution of the river is hazardous. The other source on the

land is Sazllca Stream, that comes across Cigli and connected to old Gediz River Bed. It

becomes dry in summers.

Underground water sources; The altitude of Gediz Delta is, nearly zero, besides

the river bed position of Gediz was formerly changed. Therefore, freshwater pressure

had disappeared and sea water has found the possibility of spreading over the area from

underground. Thus, underground water can not be used for any kind of uses. Freshwater

can be obtained under 180 m in Sasall, 170m in Kaklly, 150m in Suzbeyli and 140m in

Tuzyullu and it can not be used as potable water.(Giinduz, 1980)



Plant Structure

Gediz Delta's plant structure is defined agricultural area and pasturage which are

situated near the <;amaltl Salinas. Existing village settlements take part on irrigated

agricultural areas in the north of the Delta. (Fig.5.12)

Land Quality

The area was formed by alluvial soils of Gediz River. Generally land quality is

intensive and moderate slow and moderate. In the north of the delta, structure of soil is

productive but in the south of the delta it is salty and seventh class. (Fig. 5.13) Therefore

irrigated agriculture is done by irrigation channels of Directorate Public Works.

Within the case study area, existing land use developments may affect wetland

ecosystem of Gediz Delta directly or indirectly.

Settlements

Kakhc:

Kakl19 village is located between two military airports in the north of Tuzla

Road. 78 % of the Kakh9'S population earn their living from agriculture and 22 % from

animal husbandry.

There were fertile lands in Kakh9 before the change in the position of the river

bed of Gediz. Those lands had last their productivity because of the increase in the

discharge of salty water. Therefore, there is wheat and cotton dry agriculture on those

areas. Because of the location of Kakl19 between two military airports, there is a noise

pollution in the village. These effects also reflect on the animals and the productivity on

animals also decreases. Thus, the removal of the village from those lands is on the

agenda, but this project couldn't have been applied, yet.

There are small craft workshops in the south of Kakl19. In the situation of

removal, Aegean Region Chamber of Industry (ARCI, Ege Bolgesi Sanayi Odasl,

EBSO) searches the establishment of a heavy industrial zone there.



N

E9

f 1/150.000PLANT STRUCTUR

AGRICULTURf

o IRRIGATfD AGRICULTURE

f Gediz DeltaPlant Structure 0



lAND QUALITY 1/150.000

o SIXTH ClASS

_ SfVfNTH ClASS
_ flGHTH ClASS



Sasah:

It is located in the north of Tuzla Road, 2 kIn away from the military airport

and in the east of c;amaltl salt Plants. Sasah Municipality is take part outside of the

Municipality of Izmir .

In Sasah, because of the effect of the coastal water discharge the agricultural

lands lost their fertility and the residents earn their living from animal husbandry. Those

arid lands are planned as industrial area with development plans scaled 1/1000 by the

Municipality of Sasah.

Residents of Sasah grow wheat and cotton in those arid areas because it's very

costly to get fresh water under 180 m from the ground surface and they can not cover

these expenses.

SETTLEMENTS SASALI TUZCULLU SUZBEYLi KAKLIC

YEARS
1965 3239 2066 538 2416

1970 2869 1533 492 1723

1975 2949 1077 452 1446

1980 3823 1057 175 1679

1985 3396 765 124 1814

1990 3715 1019 161 1383

1998 3979 1079 155 1443

Table 5.2. Populations of Settlements in Gediz Delta (Institute of State Statistical)

Tuzcullu:

Tuzc;ullu is a more lucky settlement according to its irrigation possibilities

because of its nearness to Gediz River, therefore, irrigated agriculture can be done in the

Tuzc;ullu. In the master plan scaled 1/5000, north of the settlement was planned as

agricultural use which is 18t degree agriculture land. Tuzc;ullu settlement earns its living

from agriculture and animal husbandry.

Siizbeyli:

The settlement is located in the west of Tuzc;ullu and in the north of Sasah.

Because of the flood occurred in the village in 1981, villagers had left the land.

According to 1996 data, the population of the area is 20 person and there are abandoned

buildings in the village.

Their populations according to the years is given in the table 5.2



Heavy Industrial Zones

In Izmir city, there are various fragmentary developed plants. In order to control

and prevent their pollution, studies were started in 1968. These plants were gathered in

the Izmir Master Plan in an industry area of700 ha.(Ataturk Heavy Industrial Zone) and

necessary expropriations were realized in 1973, for this purpose.

Izmir Ataturk Heavy Industrial Zone

izmir Ataturk Heavy Industrial Zone is located in the north and south of <;igli-

Tuzla Road and it has been working since 1978 on an area of 800 ha. There are 40.000-

50.000 employees in the establishment when it is working in full capacity. There are

495 industrial parcels on the area. An area of 25 ha. was left for small scale industries

and 42 hectare was left for TARiS.(lzmir Ticaret, Odasl, 1993)

The construction of the wastewater treatment plant was complement in 1993.

The plant was planned according to the capacity of 12.000 m3 per day if it works in full

capacity. Waste water of the settlement is collected in the treatment plant which has a

activated sludge system, the waste passes through physical and biological processes and

it is discharged under control according to the determined parameters.

Menemen Leather Industry Region

Leather industries, located in Izmir-Ye~ildere, were removed to an area 3,5 km

far from Mememen-Maltepe village which was planned as a Heavy Industry by the

decision of the govemership. This area supply its water requirement from Gediz River.

Site plans, common treatment plant projects of the factories, potable water, waste water,

transportation, energy and distribution projects of the area were prepared.

The industrial land consist of 137 parcels on an area of 170 ha. the industrial

wastes of these leather plants are hazardous for environment because of the secondary

materials they use. Thus, the treatment processes must be applied carefully. In addition,

high water demand of leather industry, creates a big problem in the plain that has an

agricultural characteristic.

Military Airport

Location of the military airports is in the north of treatment plant, and in the

west of izmir Atatiirk heavy industry zones. Unfortunately, technical data about these

military airports couldn't be obtained because of security precautions.



Cigli Military Airport is the area where 2nd main jet base commandership exists.

This airport was a civil one until the beginning of 1980, but with the construction of the

bigger civil airport in Gaziemir, it was returned in to military.

Kakl19 Military Airport is located in the west of Cigli Airport after Kakh9

Settlement. This airport is used for training flights and for storage area.

Agricultural Areas

It is possible two divide agricultural lands in to two groups as, dry and irrigated

agriculture. Irrigated agriculture lands are generally located in the north part of

Menemen Plain. Dry agriculture lands begin from the south parts. In the northern lands

of Tuzla road, where Sasah also exist, dry agriculture is applied because of the salty

water. The most important products of the dry agriculture lands are wheat and cotton.

On the other hand, on irrigated agriculture lands all kind of fruits except banana and

vegetables are grown. The most important products obtained from the land area wheat,

cotton, aubergine, tomatoes, tobacco, peach, apricot and olive. Sheep and chicken

husbandry area also widely applied.

Since completion of the construction of Emiralem Regulator, capacity of

irrigation networks were increased and have reached today's value. Irrigation water is

distributed by Kakh9 and Sasah secondary sewers.

Homa Weir

Fishing weirs are known as the traps, that are covered with lagoons, small bays

and arranged for fishing. Homa Weir is one of the 9 weirs exist a long Aegean coast and

it feeds several bird species. It was allocated to Ege University, school of water

products as an implementation and research weir under the name of SUYO Fishing

Weir. The secondary weir of 360 ha has become very shallow because of the carried

sediments from Gediz River which is 3,5 km away from the area, therefore, it has lost

its characteristic of being a weir.

There is also an area of 1800 ha where a weir exists with the dimensions of 7,4

km in length and 3 km in width, however, it has also begun to be shallow. In order to

develop fishing, seabass and 9ipura. Production is realized on an area of 300 ha by the

university and approximately 15-40 tons salt is produced per year.(Kaplan, p. 79,80)

Depth of water in the weir is between 0,2m-l,5m and flamingos, ducks and

similar bird species shelter in the parts having depths up to 0,3-0,4m. Weir area is



suitable for fish habitats and for the reproduction of necessary living things that can be

nutriments for birds. (Kaplan, 1991, p.79)

<;amaltl Salinas

<;amaitl Salinas is located in the southwest of the Delta and it meets 40 % of salt

production in Turkey.

Tuzla was firstly established in 1863 by Italians and it was connected to the

Ministry of Finance of Ottoman Government in 1912. It has been managed by under the

authority of the General Directorate of TEKEL since 1933. (Kaplan, 1991, p.80)

<;amaltl Salinas is the biggest one managed in Turkey and it has an open area of 1720

ha. 450000 tons of Turkey's total salt production of 960000 tons per year is realized

here.

Land of <;amaitl Salinas is a I.Natural Conservation Area. Historical

settlements, the Homa Weir and Bird Paradise exist inside the boundaries of <;amaltl

Salinas.

In certain seasons, the plants in Tuzla area take seawater in salt pans by the

existing pumping plant and turn the water in shallow pans in order to obtain natural salt

pans, which has lost its oxygen, discharged into the bay, and unfortunately the bay is

being polluted day by day. (Kaplan, 1991, p.81)

Existence of Tuzla plants in the area is important for the protection of bird

populations. Various water birds, especially flamingos, shelter in that area.

7600 ha of Tuzla area was registered under the name ofTEKEL. Besides, 400 ha

treasury land is also used. Social facilities, houses of workers and warehouses exist on

the area. (SIb, 1985 )

There haven't been any investments realized on the area, since 1990 although

there is a requirement of salt-washing plant, a quay construction and modernization.

Sales are realized by maritime or highway. For salt collection process more labor force

and equipment are required. Therefore, there are requests of the organization concerning

its privatization.

Land use map which is dated on April 2000 is given Figure 5.14



5.3.1 Evolution of Master Plan Process of Izmir (1973- 1994):

With the expansion of the boundaries of the city in 1960's, Master Plan studies

were started in 1968 and completed in 1973. In the plan, a fair and industrial zone were

proposed near <;igli and <;amaltl Salinas. (Beyru, 1991)

One of the two industrial regions in the plan was completed in the north-axis of

izmir. In addition, an industrial port was proposed in <;igli-<;amaltl. Coastal side of

<;igli-Kakhy Road was determined as unsettled area. (Arkon and Giilerman, 1995)

Tuzla and its environment were included in the master plan as an agricultural

area in order to project the agricultural potential of the city. Besides, the transformation

of <;igli Military Airport to a civil airport was proposed in 1973 Master Plan.

As a result of the insufficiency of 1973 Master Plan against rapid urban growth,

a new master plan scaled 1/50.000 was prepared in 1989. In the plan, the coastal line

between the residential area of Real Estate Baflk (Emlak Bankasl) and the Ta~ Lagoon

was proposed as a National Park and the Pelikan Cape was proposed as a treatment

plant area. Industrial Sites were decide near the boundary of Izmir Bird Paradise.

Besides, Suzbeyli, Tuzyullu and Kakhy settlements and their close environments were

proposed as agricultural areas. Construction of civil airport was decided in Gaziemir,

therefore, Kakhy airport was returned to the military airport as before.

In 1994 Revision Master Plan of the Greater Izmir Municipality, the area that

had been declared as National Park in the previous plan, was changed to afforestation

area. On the other hand, the area, that had been proposed as fair and recreation area, was

changed to a residential area and treatment plant area. Estimated areas of land use and

some features in Gediz Delta are give in table 5.3.

In 1994, Greater Municipality of Izmir prepared Master Plan Revision however,

this plan was again insufficient, after a while. Boundary of Municipality and its

Adjacent Area of Municipality of Izmir changed at the northern part of the city as the

settlements at the northern Adjacent Area became independent municipalities. (Fig. 5. 15)

Therefore plan applications of Municipality of Sasah with a population of 4000 people



affected the area. Sasah was out of the borders of northern Boundary of Municipality

and its Adjacent Area in 1984. These applications can be listed as:

Additional Development Plan, of industrial and small industrial areas, that was

approved of in 1990, reserved a 60 ha, area at the western part of the region with FAR:

0.50 and height: 6.50, within this area the building of Directorate of Customs also takes

place. (Fig. 5.16)

At the 20 ha of the housing area that was reserved in the plan of 1992,

construction of buildings started in 1996. (Fig.5.17). However, 260 ha area, some within

the boundaries of Sasah Municipality, was declared as third degree natural conservation

area. Building constructions out of this border still continues. In 1991, a container

factory was constructed on the area of 22 ha, within the area of industrial land-uses.

Municipality of Seyrek is the second municipality that takes place at the

northern part of the delta and that is within the 1. Natural Conservation Area. Because

that Bird Paradise, reed beds and Gediz River are very closed, its applications

negatively affect the wetland area.

1/1000 development plan of (1998) Municipality of Seyrek, within a population

of2720 were prepared by Directorate of Province Bank in 1995. With the revision plan

done in 1998, Seyrek urban renewal project decisions let height of the buildings go up

to 24.80 m from 12.80 m. In this plan 200 ha area was reserved for commercial and

industrial land uses while 27.5 ha was reserved for housing areas.



There are housing co-operatives of Villakent, Bahye~ehir, constructed by

Egekoop, at the south of Menemen Leather Industrial Region within the borders of

Seyrek Municipality.

On the area of 150 ha that was bought from seyrek municipality in 1991,

constructions started in 1994. There area 21 ha social activity area and 11 ha sport

activity area. It was aimed that 25000 people would live on this area, in 1000 villas

located in Villakent, and in 2500 semi- detached villas located in Bahyekent. The

foundation of 83 villas named as Sazhgol houses, at the north of Sazhgol began in June

2000. (Fig.5.18)



In 2000 Seyrek Municipality Council approved the plan of Seyrek Organised

Commercial and Business Center Region. This area takes place at the south of

Menemen Leather Industrial Region and at the west of municipality borders. The whole

area is 2 million 44 thousand 893m2 and 12000 people will be employed, net 57.6

people/ha gross 700 people/ha.

Housing co-operatives that belong to Seyrek Municipality will be constructed

within the borders of the municipality, on an area of 275 thousand m2 and these co-

operatives are located within the borders of 1.Natural Conservation Area.

In 1993, the Boundary of Municipality and its Adjacent Area of Seyrek was

approved by Ministry of Public Works and Settlements. However, after Maltepe

Municipality wished to be separated from Seyrek in 1998, boundaries changed and the

area of the municipality was reduced to 10 thousand 25 ha. In the same year Structure

Plan with 1/25000 scale was approved, however was insufficient in many ways. (Fig.

5.19)

With the decision of municipal council dated 1997; Master Plan of c;igli Coastal

Region was prepared by Master Plan Department of Greater Municipality of Izmu in

scale 1/5000 on an area of988 ha and floor area ratio is 1.50.

The function of area was decided as residential use in 1989, as warehouse and

first Degree Business Centre in 1992 instead of its plantation area function proposed in

the same year. Along the coastal line recreation and fair areas were planned, moreover,

industrial areas and a continuos development area was planned in the west of Mavi~ehir

residential area.

In 1998, 60 ha area was appropriated to Atatiirk Heavy Industrialized Zone

(AH.I.Z.) by their Ministry of Finance in order the requirement of AH.I.Z. for the

establishment of industrial plans on the area. Unfortunately, the development of the

south part of AH.I.Z. threatens the wetland ecosystem.

In the same year, after the cancellation of Izmlr Port Project, the area proposed

for railway store plants was allocated to the Military for their training flights.

In 1997, as a result of the reduction in the treatment plant area, Master Plan

studies of Cigli Recreation Area Project with an area of 25000 ha was completed by the

Izmir Institute of Technology in 1998. However, this recreation area plan can not be

realized because its being considered as an area for discharged sludge of treatment
plant.



After the negotiations about <;amaltI Salinas and Leukai antic city site area on

18. 2. 1999, with the decision of the committee no 7770, and in order to prevent the

damages on the ecological balance of Gediz Delta which was added in to the Ramsar

List and which is located within the boundaries of Seyrek, Sasah, <;igli Municipalities,

the area of the delta was declared as 1. and 3. natural conservation area.

Accordingly it was decided that:

• Fishermen shelters in the lagoon should be removed from the area;

• Putting the animals out to pasture should be forbidden.

o Discharging waste waters of Menemen Leather Industrial Region and

houses in to the canals ofDPWW should be prevented.

Greater Municipality of the city of Izmir started the Conservation Plan within a

year after the site decision of the area was taken. They prepared Izmir <;igli Bird

Paradise Conservation Plan with scale 1/25000 and presented it to the Conservation

Council on August 10,2000.

LAND USE DEVELOPMENT TOTAL (Ha)

Bird Paradise 8000

Lagoons 3450

<;amaltt Salinas 5600

AHIZ 760

Military Area 380

Military Airports (KakIW-<;igli-Flight Area) 3302.5 (1970.5-848-484)

Treatment Plant 3000

Total 24492.5

5.4.1. Problems of Gediz Delta

The problems of Gediz Delta are listed below:

The salt trucks that orderly pass though the area, create disturbance in the

reproduction colonies of flamingos. Besides, maintenance of saltpans in march and

April delays their reproduction.



Despite the prohibition of hunting, the harm given to the fowls by the hunters

can not be prevented.

Settlements and buildings around Bird Paradise affects negatively the wildlife in

the Delta. Sazhgol and Ta~htepeler located in the north of the Delta, are under the

pressure of industrial and secondary residential developments in the area. "Municipality

of Seyrek is produced project that are included 1300-1500 housing unit." (SIkI, 1988,

p.108)

Noise and environmental pollution created by those settlements, disturb

especially the waterfowls on nesting areas. The biggest contributes of the noise problem

are the military airports. Particularly, low flights of military jets towards <;e~me and

Bahkesir directions over Bird Paradise give sizeable harm to the waterfowls.

The municipality of Sasah existing outside the boundaries of the Greater

Municipality of Izmir, has planned the land with the area of 60 ha in the north as

industrial area. The plants in that industrial site discharge their hazardous and Sasah,

thus, pollution of Tuzla and Bird Paradise is unavoidable. (SIb, 1988)

The reed beds which are fed by the channel irrigation were dried up by

implementations of Directorate of Public Works. Therefore, by finance supplied from

private sector, a pump station was established to distribute deep underground water to

the reed beds and a sewer line of the 5 km was constructed just for the irrigation of the

reed bed. However, disagreements had occurred after that implementation. (Magnin,

Yarar, p.70 )

All of the fresh water sources reaching Homa and Klfdeniz fishing weirs, are

collected in evaporation ponds in Bird Paradise, thus, the ratio of saltiness in those

weirs has reached to 90%. This over saltiness has caused a decrease in the amount of

fish that lives in the weirs. As a result of the decrease in the fish population, an

important nutrition environment has begun to disappear.

Industrial Pollution

Densely polluted areas within the regIOn are Salihli, Turgutlu, Akhisar,

Kemalpa~a and Manisa. When the industrial pollution at water sources is examined it

can be seen that pollution starts close to city centre of Manisa and continues on to the

place where the river meets the sea. during summer as the water level decreases

pollution ratio increases, while during winter pollution decreases as the result of rain

showers Pollution that is caused of industrial and domestic wastes also increased



pollution of the agricultural areas where irrigation is made with the water from the

Gediz River. According to Gediz Basin water quality map, Gediz River have third and

fourth quality because of pollution. (Fig.5.20,21) Negative effects of heavy metal

pollution on the natural life at the Bird Paradise that takes place at the area where the

river meets the sea can also be seen, as the result of waste water, heavy metals,

agricultural pesticide and synthetic fertilizers carried by the river

There are also negative effects of roads that pass close to the agricultural lands.

Heavy metal pollution is highly seen on the crops and these substances decreases the

fertility of the agricultural lands as they pass through the soil.

There is a canal from Menemen Plain to the lagoon that carries agricultural

waste water and sediment. This structure shallows the waters of lagoon and threatens

the natural balance of the area. There is also organic pollution area of groundwater and

other various kinds of pesticides. So, this effects the wild life that exists at the some

area. It is reported that there is an extreme usage of fertilizers. Another risk is the

drainage ofHoma Weir in order to get a new salt production area. (Kocata~ et.al., 1999,

p.369)

In 1997 a survey was made of Gediz Basin. Samples of soil were taken and it

was determined that the pH 6.38-7.80 heavy metal limits were not exceeded. Rate of

permeability is % 50 moderate slow, 533 moderate, % 17 rapid. Therefore, heavy metals

that reach to the land as the result of agricultural activities and waste water usage. Can

also easily reach to lower layers passing thorough the soil. Because that the character of

the soil is very mild pollution can reach to the lagoons, easily. (Kocata~ et.al., 1999,

p.461)

Therefore, water fowls began to feed in the polluted water of Gediz River. Gediz

River is polluted by the industrial waste of at least 130 plants and the untreated

domestic waste in the river basin. Unfortunately, the effects of this pollution on wetland

ecosystem is not clearly known.
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It is essential to examine impact of the land use decisions on the area starting

from the south-east going up to the north. So:

• Izmir Atatiirk Heavy Industrial Zone with its wide spreading and dense

usage of underground water sources negatively affect the ecosystems of the

area and encourages further development.

• Two military airports located' at the area basically protect habitats and

prevent settlement to spread further on. However, educational flights of

airforces cause noise pollution and especially bother the birds during their

incubation period.

• On the other hand, <;amaltl Salinas is an ecological threat for the use of area.

The high ratio of saltiness created by Tuzla in threatens the natural life, it

also helps spatially to the area with its saltpans. By the construction of

evaporation ponds in the north of Tuzla, switable feeding conditions were

created for the birds. Besides, it is also clearly known that, the anaerobic

water of saltpans that mixes with seawater, causes pollution in Izmir Bay.

• At the salt-water marshes that take place between Raglppa~a and <;ilazmak

Lagoons Izmir Great Canal Project is constructed. The firm which constructs

the treatment plant defined that the area, because of its natural

characteristics, is not appropriate for treatment plant. However 3000 ha of

the area was expropriation and 600ha biological treatment plant was

constructed on the area. In order to solve the problem of depositing the

sludge decomposing system was proposed. To spread the sludge on the area

is not the appropriate technique and it needs two years to finish the

construction of the system. During this period the change on the natural

characteristic of the area may destroy the wetland where many waterfowl

choose as their as their incubation and winter settlements. (Fig.5.22)

• At Maltepe Leather Industry Region, wastewater of leather industries are

discharged to Gediz River by drainage canals and this causes pollution.

Especially, at the river, this pollution spreads out to agricultural lands

surrounding the industrial area.

• Artificial fertilizers used at the agricultural lands are carried to the shores

with rain showers and irrigation.



5.5. Proposals for Policies and Principles on Conservation of Gediz Delta

Conservation of a wetland can be feasible with the integrated effort of many

disciplines. The basic subject of urban planning activity is, to define land use standards,

convenient development strategies and to prevent land losses by defining conservation

policies. Nevertheless, urban planning process is an activity branch which produces

solutions for the application of those decisions. In this situation, urban planning should

produce necessary socio-economic and spatial solutions in macro scale and it should

define the most effective organization and administration model.

Therefore according to this point, comprehensive conservation planning policies

are formed for the protection of Gediz Delta.

Proposals m Macro Scale

1. Firstly, at the policy level policies that support the loss of wetlands must be

changed, acts that provide drying of wetlands must be cancelled. Gaining land by

draining a wetland must be definitely forbidden.

2. Planning and management of the quality and quantity of water sources must

be taken in to consideration in Delta basis. In order to this objective, "River Basin

management Plans" should be prepared for the rivers/streams that form these rIver



basins. Besides, management organisations or institutionalised groups should be

founded for the control and integration of regarding institutions.

3. Domestic and industrial waste waters mustn't be discharged to wetlands, all

water sources that feed wetlands an to dried streams that are connected to the system.

For this reason, establishment of necessary treatment plants should be obligatory for

every kind of foundation that pollutes wetlands directly or indirectly. Moreover,

"wastewater discharge criteria" that are mentioned in the "Regulation of Water

Pollution Control" should be definitely provided.

4. The use of chemical fertilizers and pesticides must be prohibited on

agricultural lands directly connected to wetlands. On the lands that can also affect

wetlands indirectly, fertilization and treatment with pesticide should be applied with

biological models which are more effective.

5. In order to prevent the mixture of discharged water with wetland resources,

artificial lakes should be constructed and there should be reed beds formed. Damage of

drainage water should be reduced by discharging these flows to meadows, pastures or

forestry areas.

6. Wetlands and related natural resources should be absolutely protected. It must

be prevented to take out sand, gravel from those areas, establishment of mines, garbage

dumps should be forbidden and discharge of wastes, rubbles, excavations, treatment

plant sludge should be strictly prohibited on those areas.

7. Water consumption from wetlands should be limited with a certain quantity

that will not affect the life on wetlands and ecological character of the area, negatively.

On the other hand, surface water sources that feed the area shouldn't be limited, their

flow directions shouldn't be changed and underground water sources shouldn't be

consumed.

8. In order to provide rational use and effective conservation on wetlands, a

"INTEGRATED WETLAND MANAGEMENT PLAN" must be developed that

provides all sectors in a social, economic and ecological integration and these plans

must firmly be applied on every wetland.

9. One of the most important problems concerning wetlands is the lack of

educated and experienced staff. Therefore, necessary number of staff should be

educated who can prepare Environmental Impact Assessment Studies and wetland

management plans and technical equipment for this objective should be immediately

supplied.



10. Moreover~ decision makers, all institutions, public, farmers, fishers, hunters

should be informed about wetlands. Thus, seminars should be organised. For this

purpose, universities can hold such activities.

11. During the decisions process of any investment, the existence of a wetland

must be considered.

12. An inventory of flora and fauna living on wetlands should be prepared in

order to protect their natural characteristics better.

13. Authoring confusion must be removed.

Within the Framework of City Planning

a- To produce conservation objected policies for natural life.

b- To arrange all implementation/development plans and infrastructure facilities III

order to limit the growth/development of residential areas on delta areas.

c- To prepare Action Plans that include sectors development planing.

Investments should be decided in the context of regional plans.

For the protection of nature, consequently wetlands and their environment~

Structure Plans should be prepared by considering regional plans. On those plans, basic

structure of residential decisions and protections zones should be existed.

In all developed countries, Water Basin Conservation and Management Plans are

produced. In our country there also should be studies concerning~

• Wetland integrated management plans

• Water basin management plans

• Water basin master plan studies should be prepared.

In order to conserve wetlands with the help of urban planning process,

"CONSERVATION ZONES" should be formed on close and far environments of

wetlands. With the limitations fulfilled in these protection zones urban development

around a wetland can be controlled, and with green belt along both sides of streams and

rivers feeding the wetland. Thus wetland pollution can be prevented.

Proposals for Gediz Delta

In order to protect the natural structure and to provide the continuity of the area~

Ramsar Boundary is being expanded in the north and east instead of applying a graded

development process with conservation areas. With only two boundaries, the overall

area existed wetland ecosystem is being considered as "Conservation Area" and around



this area a Buffer Zone, in other words Ecological Interaction Zone, is proposed. (Fig.

5.23)

According to the Conservation Map:

Ramsar Boundary is expanded from Sazh Gol and surrounding at the north to

Izmir Great Canal Treatment Plant at the south. With this decisions expansion of

industrial and housing areas of Seyrek and Maltepe Municipalities at the north, will be

prohibited. At the south it was aimed to reduce the harms caused by Treatment Plant

(mentioned on p. 174).

As the Boundary of Conservation Zone is defined; it was considered that birds

mostly feed and incubate at the salt pans and at the reedbeds. At this area scientific

studies will be made and wetland habitats will be protected and no other land use

developments will be permitted.

As the Boundary of Buffer Zone is defined; the 1. Natural Conservation Area

that was registered in 1999 was accepted at the east. However, at the southeast it was

accepted that the zone should be widened to Mavi~ehir. It was also aimed that spreading

of industrial activities and army should be prohibited.

Land-use; Sazhgol and Kayak Mountain at the north are defined as proposed

tree planning area. Eco-agricultural principles will be applied at agricultural land. No

drying of wetlands will be permitted in order to get more agricultural land. Airbase at

Kakhy will be used as passive recreational area. Military airbase will be reorganized as

civilian airport and will be used as a base where ram material and other materials

required by Izmir Atatiirk Heavy Industrial Zone can be transported.

Conservation policies developed in this context;

• In order to protect the natural characteristics of the region, inventory of the flora

fauna should be formed.

• Administrational plan of Gediz Basin should be formed.

• Chaos in authorization should be eliminated.

• A protection plan of delta should be made by the relevant institutions.

• Sazhgol, Raglppa~a Ta~ Lagoon and outskirts ofBostanh, although not included

in declared Ramsar Boundary, but indeed very important for the shelter and

production of waterfowl should immediately be included in the Ramsar

Boundary.



• Environmental Impact Assessment should be used for the activities that will take

place at the area and their interaction with the wetlands should be studied.

• Activities that prefer to choose place within the boundaries of delta should not

be usage that may have negative effects on the water land ecosystem. For

example, industries, that use water in high quantities and that have much waste

water, such as pointing, metal, paper, leather should not be located in the area.

• Development of housing and industrial activities should be stopped at the north

aXIS.

• All the agricultural lands within the area should be protected and other activities

should not be permitted.

• To protect the area from agricultural pollution, eco-agricultural systems should

be applied.

• Filling the seaside of Bostanh and <;igli marsh area, that are at the south-east of

the delta, should be stopped and unplanned urban development should not be

permitted.

• Urban development around Sazhgol and Ta~h Hill that take place of the inner

parts of the delta should be under control.

• Municipalities of Sasah and Seyrek should be included within the boundaries of

Greater City of Izmir, and development plans of the area should be under

control. These municipalities make and approve their own plans of 1:5000 and

1:1000 scales. This independence causes some problems in the application of the

plans especially on the subjects that concern the whole city.

• Wastewater treatment plant ,although is not on appropriate usage for the

characteristics of the area, is a very large investment and also important for the

city. so it will take place at the area. However, treatment plant system and water

drainage and elimination of sludge should be provided.

• A protection area Green Belt around the streams and Gediz should be formed in

order to prevent pollution.

• To protect the whole 500 ha Reed bed area development of activities within the

area should be under control.

• Koyak Hill and Degirmen Hill at the north-east of delta, which are included in

the first degree conservation area should be declared as forest area and should

be afforested immediately.



• Drainage and drying processes done by DPWW in order to gain agricultural land

at the delta should be stopped immediately.

• Waste waters of industries and houses that are located near the rivers that form

the deltas should be purified before drainage to Gediz River.

• In order to solve the pollution problem of Gediz from its source, the industrial

establishments at Manisa and Kemalpa~a Heavy Industrial Zones should

immediately complete their waste water treatment plant. Development policies

of organized industrial area should not be permitted. Existing industries should

discharge their waste water after purification completely. Wastewater treatment

plant of Menemen Leather Industrial Region should be operate in standards and

refined purified water should not be discharged to the DPWW canals. (As in the

Basin Protection Regulations Conservation Regulation of Basin discharge

places should be determined by IZSU out of delta)

• Analysis of surface and underground waters should be done and the ones not

suitable for irrigation should not be used.

• Agricultural wastes and sediment flow to the area from different canals should

be obstructed.

• Canals connecting HomaWeir to the sea should be working properly and this

way the water level of the area can be sufficient for the continuation of the

natural balance of the ecosystem

• Drainage of certain areas around Carnalt! Salinas should be prevented.

• People living at the area should be made conscious of the importance and

protection of the wetland. To educate people on this subject, NGO's and local

governments should take part.

For the rationalist usage of the area a management plan should be developed

and its application should be provided. To achieve this goal a powerful and

affective legal and administrational structure should be formed.

• As in the natural site decisions natural conservation area that were taken in

1999 and that are about the protection of the delta, matters about the protection

of reed beds should be controlled by the related ministries (Environment

Culture, Forest).

Agricultural production on the Delta has a great importance in country and

regional scale. There are studies concerning the development of agricultural lands and



water sources on the area. Thus, components that create pressure on these resources

should be directed to agriculturally worthless areas.

Industrial developments, sanitary wastes, pesticide residuals cause water and

land pollution, productivity losses in agriculture and threatens natural life. Industrial

development is a necessary factor in developing countries, but these developments

ought to be managed by policies on country-scale and other sector policies in the

country. If there is a balance provided between different sectors, inconvenient resource

consumption can be prevented.

The Gediz Basin does not have a master plan for water resources. Its resources to be

planning to set into a regional context. The development of a master plan for the entire

Basin would endeavor to catalogue all the resources of the basin that are associated

with water. These would include, for example, hydropower potential, drinking water

sources, suspended sediments, rare species of flora and the links with the coastal

ecosystems.

If the long-term sustainable development of the delta is to be achieved in

accordance vvithwetland conservation planning objectives. It is essential that planning

involves consultation with all sectors that have an interest in the delta's resources.

Therefore it will be necessary to establish effective systems for planning and control,

which permit the free flow information. Planning should be based on the need to

improve living standards of people in around the Gediz Delta in away compatible with

environmental conservation.



Wetlands are the most important and at the same time most sensitive ecosystems

on earth that allows different uses and functions. Wetland concept does not only include

the open surfaces of water mass; sand dunes in wetlands like deltas and the flora on it

also accepted as wetland elements. Therefore, while determining a wetland boundary,

decision makers should be more careful.

Like the whole world the most threatening problems for wetlands in Turkey are;

draining applications for agricultural and residential purposes, pollution of local sanitary

systems, industrial wastes, agricultural pesticides and fertilizers, tourism purposed

development and secondary housing, hunting and uncontrolled reed cuttings. Most of

the official institutions have caused wetland losses with the implementation of different

projects. Provision of the conservation and continuity of rich biological variety on

wetlands can be possible with conservation plans and policies.

There has been so many losses in wetlands because of not examining them

according to the principles ofland use planning. Realization of tourism and agricultural

investments without considering the interaction between wetland and land use,

necessitates the production of wetland using and conservation policies with determining

wetland concept through city planning process.

Today, wetlands can not be conserved enough, because of the limited

information, insufficient planning concepts and policies and irrelevant attitudes of

authorities. For the conservation of wetlands on the world, in each country wetland

characteristics and values, the problems of these areas should be clearly brought up in

the framework of wetland conservation. Thus, new national wetland conservation

strategies should be formed by considering the situation of today' s conservation efforts.

During the realization process of the above mentioned items, information and

knowledge level should be developed, a wetland inventory should be formed, changes

should be applied on the harmful policies concerning agriculture, water sources and,

ultimately, effectiveness of wetland conservation policies and plans should be provided.

In Turkey there is deficiency and incoherence in the regulations concerning the

environment and there is also insufficiency in legal arrangements related to the



wetlands. There is a great requirement for acts and regulations that determines and

controls the effects over consumption and pollution of wetlands. Legal arrangements

about wetlands must be conceptual and conservation oriented.

Wetland conservation studies should be started from national scale and they

should be resulted with the removal of the deficiency in planning, institutional and legal

dimensions. In order to realize this:

• Conservation approaches should be developed in accordance with national

wetland s.trategies, a comprehensive wetland inventory should be prepared

and these data should be used during the decision making process of land use

and transportation planning.

• Every biological and ecological character of wetlands should be researched

and evaluations should be made after examining the relation with their

environment.

• In order to provide an effective and applicable conservation, conservation

zones should be determined according to the importance and characteristics

of habitats and activities. They should be planned carefully which will not

destroy the natural structure of wetlands.

For the success of conservation plans and conservation measures;

• Sector investments should be realized after the determination of their

suitability with the land and natural structure of the wetland.

• It is necessary to remove the judicial decisions in the national regulations

should be brought into force that can control the effects of the changes, over

uses and pollution on wetlands and, therefore, project those areas.

• In order to prevent the institutional confusion in wetland conservation

process, the authority should be given only to one ministry.

• Public, particularly decision makers and directors, should be informed about

wetland conservation studies.

Wetland conservation planning should be formed with improving planning and

management studies. Planning departments must ensure that projects which impact

upon wetland systems, either directly, or indirectly, are based upon a full understanding

of the value of the wetland resources. They must assess the impact such projects might

have on the complex hydrological and ecological processes on wetland productivity.

Similarly, in assessing agricultural, urban and industrial developments affecting



wetlands, the value of current land use should be assessed and compared to the value to

be derived from converting the wetland to other issues.

As in the whole world, the most important reason of wetland loss is the

ignorance of people about this subject. To be successful in wetland conservation, people

should be informed first of all with macro policies.

Turkey as a developing country, continues its implementations for increasing the

production and urbanization which destroys natural resources. Nevertheless, there is a

necessity of uniform conservation policies that will prevent the inconveniences during

industrialization and urbanization processes. Conservation of wetlands can be provided

with effective planning policies and land use decisions:

Investment decisions should be taken according to natural values in the context

of regional plans. According to regional plans, structure plans should be prepared where

conservation decisions about nature, wetlands and their environment take place. On

those plans, basic structure of residential and conservation zones should be existed.

• River Basin Plans

• Delta Master Plans.

• Structure Plans

• Integrated Wetland Management Plans

Any project for the wetlands as part of the integrated wetland management plan will

have to work within the specified limits agreed in the Wetland Conservation Planning

Process. Wetland Conservation Plans are produced immediately and comprehensively

relevant planning institutions.

Conservation of river deltas like the Gediz, is crucial to the survival of the most

important and extensive wetlands and bird populations of the region. The deltas support

many species, but they are globally threatened by many problems which are caused by

urbanization.

In most deltas, the problems include: reduction of the amount of water and

sediment entering the system; poor water quality; reduction of natural habitat extent and

diversity; wetland impoundment; and loss of land elevation (caused by subsidence

coupled with rises in sea level). The crisis in the Gediz Delta is mainly caused by

human activity. Water is extracted for agriculture, industry and settlements; habitat is

destroyed for housing, industrial, and treatment plant development; natural resources

are over exploited (fishing and hunting, etc); pesticides are used in agriculture; and air



military services are constructed.

Any plan to archive to sustainability of the delta, its ecosystems and the human

activities that depend on them, should include the following aspects:

• A plan for habitat management that will enhance diversity, nutrient processing and

productivity of the delta.

• An integrated plan for sustainable human activities and zones of land use: low

environmental impact practices in agriculture; sustainable fishing and hunting;

extensive cattle grazing; plans for ecotourism; prohibition of housing and industrial

development in sensitive areas.

• Educational programs to involve local people in decisions and to increase their

training.

• Political and econOInlC initiatives to achieve the integrated management aims.

Ideally, an institution should be created that IS responsible for the sustainable

development and conservation of the whole delta.

Today, in Turkey the institutional and legal structures about the protection of

wetlands are very disorganized as in many other natural resources. According to

communique number 3, dated 1998; the protection and land-use principles about

wetlands can be only developed by the Ministry of Environment after taking the advice

of the related institutions. It is actually stated that; the planing and application activities

about the protection and administration of wetlands can be made by the related

institutions and according to the principles prepared by Ministry of Environment.

One of the most important problems of wetlands is about the development plans

of these areas. As the result of development activities of various authorities there can be

losses in wetlands.

In order to solve this problem, a model with only one authority should be

accepted. In the management plan of Goksu Delta; a conservation plan and notes were

produced in cooperation with the institutions and foundations that take place in the area

with the leadership of Chairmanship of Special Environmental Conservation Council

which is responsible of the area declared as environmental conservation district

Environmental Conservation Zones so, some wise at Gediz Delta;

1. Legislation: Arrangement about the legislation that put forward the prohibits

on the activities which damage the wetlands, should be formed. According to

the national policies about the wetlands, legal, administrative and institutional



reorganizations should be made.

2. Institution: Institutionally, wetlands should be accepted as preserved areas

under the authority of Ministry of Environment Directorate of Wetland

Department (<;evre Bakanhgl Sulak Alanlar Sube Mildilrlilgu) this situation

will obstruct the pressure of various institutions on the wetlands.

3. Protected Areas: In order provide the preservation of Gediz Delta; Firstly,

Structure Plans (<;evre Dilzeni Planlan) should be made by Ministry of Public

Works and Settlements. Afterwards, Izmir Metropolitan Plan should be

planned by Greater Municipality of Izmir. And, in this plan the borders and

preservation policies of Gediz Delta should be determined.

The Integrated Management Plan of Gediz Delta should be made by Ministry of

Environment after the area is declared as Ramsar Site. This plan should be applied with

the cooperation of Greater Municipality of Izmir, Ministry of Environment, Universities

and NGO'S, and without letting other partial approaches.

In recent years, because of the existence of wetlands inside the city boundaries,

they faced with the problem of habitat loss. Unfortunately, Gediz Delta is an example

for these kind of areas. Because of its location inside the boundaries of the Greater

Municipality of Izmir and because it was surrounded with the potential developing

regions, it is threatened by these effects whether directly and indirectly.

Until today, agriculture-industry balance in Delta Gediz was managed with

industrial trends, therefore, agricultural lands were transformation process, important

environmental problems have occurred. In addition, those developments have caused

negative effects on wetland ecosystems.

Besides so many acts and regulations concerning environment in Turkey, there

are also many institutions and organizations regarding wetlands. Tasks, responsibilities

and functions of these institutions vary from one another. However, sometimes, these

institutions get in a position of blocking each other. The main reason of this confusion is

the difference in their objectives and the lack of communication and co-ordination

between them. Municipalities have an important situation within these institutions and

organizations. Especially, there are so many town municipalities that consume Gediz

Delta lands inconveniently for their economic benefits. Independent attitudes of those

different town municipalities in their own decisions making processes cause difficulties

while solving the problems on Gediz Delta because they do not estimate the negative



effects of their decisions on the area.

Negative effects of the land uses near the Gediz Delta, can be prevented with the

process and policies formed by the vision of city planning discipline. It is necessary to

develop legal, administrative and technical means used in the implementation process of

plan decisions, in order to conserve the natural and cultural values with the economic

development of the delta.

Gediz Delta is a special area for Izmir because of its location and its

characteristics. It should not be forgotten that, this kind of wetland can not renew itself.

There is a great necessity of open space in the north axis of Izmir and this large and

valuable land should not be lost.

Planners can and must play an integral role in creating and implementing these

larger-scale, comprehensive conservation strategies. Land use planning will play an

important role in protecting corridors, buffer lands, and in steering future growth away

from important habitat and wetlands, and into already urbanized areas. They will need

to be conversant with a range of wetland terms, concepts, and analytical techniques, and

principles of preserve or protected area design. Especially understanding of the features

of wetlands are an important in future and the biological and planning issues are

involved in the configuration of conservation areas. Planners will often be in the best

position to serve an organizing and convening role in regional ecosystem conservation

efforts. They have played a key role and co-ordination function already in the

preparation of wetland conservation plans, and strategies.

Finally, conservation and wise use of wetlands can be provide by the

development and implementation of wetland conservation plans that look after public

interest and combine all sectors within a social, economic and ecological integrity.

Implementation of wetland conservation plans means the establishment of new

frameworks that connect zones and cover the dynamic and productive areas. Wetlands

are the sources of life and should qualify as nature development areas.
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