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ABSTRACT- This review paper classifies study on wetland ecosystems and the corresponding natural and human stresses faced by the 
wetland. Wetland provides many important services to human society and environment, but at the same time are ecologically sensitive 
and adaptive systems. Though a large number of ecological studies are carried out on various wetlands all over the world. Wetlands 
are estimated to occupy nearly 6.4 % of the earth’s surface. The increase in wetland loss and degradation has been caused by human 
impacts from a range of activities. Wetlands are abundant in the Indian subcontinent and support a rich array of flora and fauna 
Waterfowl concentration in Gujarat during winters of one of the highest in the country as the area falls on the migratory route of 
birds. Geoinformatics techniques like remote sensing and GIS has a long history of successful applications within the field of wetland 
delineation, using a multitude of satellite platforms and sensors, brief applications of this techniques is also studied in this review.  
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I. INTRODUCTION 
 

Ecology or ecological science, is the scientific study of the distribution and abundance of living organisms 
and how the distribution and abundance are affected by interactions between the organisms and their 
environment. 
The prefix “ECO” has become synonymous with environmentally-friendly living. This green fad, 
however has more to do with conservation biology than with ecology, where the prefix is borrowed from.  
Accuracy of global wetland area data is increasing. Global inland and coastal wetlands cover over 12.1 
million km2, an area almost as large as Greenland. There are 54% permanently inundated and 46% 
seasonally inundated of total wetland globally. Globally 92.8% of continental wetland area is inland and 
only 7.2% is coastal. Regionally the largest wetland areas are in Asia (31.8%), North America (27.1%) and 
Latin America and the Caribbean (Neo-tropics; 15.8%), with smaller areas in Europe (12.5%), Africa 
(9.9%) and Oceania (2.9%). 
The “Ramsar Convention On wetland” signed in February 1971, and entered into force in 1975 and as of 
January 2016 had 169 contracting parties, or member states, in all parts of the world. Though the central 
Ramsar message is the need for the sustainable use of all wetlands, the “flagship” of the convention is the 
List of wetland of International importance (the “Ramsar list”). Presently the parties have designated for 
this list more than 2200 wetlands for special protection as “Ramsar sites”, covering 214 million hectares 
(2014 million square kilometers), larger than the surface area of Mexico. 

It has been stated that the world has lost 50% of its wetland (or 50% since 1900 AD). The review of 
change in wetland area finds that the reported long-term loss of natural wetlands average between 54-57% 
but loss may have been as high as 87% since 1700 AD. There has been much (3.7 times) faster rate of 
wetlands loss during the 20th and early 21th centuries, with a loss of 64-71% of wetlands since 1900 AD. 
Studies indicate that in the late twentieth century. Approximately 1% of the global coastal wetland stock 
was lost annually Hoozemanset al. 1993; Nicholls (2004) estimated that a 34-cm rise in global mean sea 
level would lead to a 20% loss of coastal wetlands. The economic value of the wetland at risk from 1 m 
SLR (sea level rise) in the 86 developing countries considered in this analysis is estimated to be 
approximately USD 702 million per year. 

The ecosystem can be classified based on size, nature, and duration. 

(1) Nature: On the basis of nature, it can be natural or artificial. 
Natural ecosystem: This ecosystem forms naturally without interference of human. It can be further 
classified in main three ecosystem (i) Terrestrial Ecosystem : it includes forests, grassland, deserts etc. (ii) 
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Fresh water  Ecosystem : it including standing water (lentic) as lake, ponds, pools, puddles, swamps etc. , 
and running water(lotic) as spring, stream, or rivers. 
Artificial ecosystem: This ecosystem is developed and maintained by human. Examples include are 
flowerbed, backyard, farms, aquarium etc. 
(2) Duration: On the basis of duration, ecosystem can be classified as temporary or permanent. 

Temporary ecosystem: It is short lived and made or natural. Example include rain fed pond. 

Permanent ecosystem: It is long lived and self-supported natural ecosystem for very long period example 
include forest, river etc. 
(3) Size: Ecosystem is classified as small or large ecosystem. 
Small: It is small and also known as micro-ecosystem. It can be temporary or permanent. Example include 
pond, flowerpot etc. 
Large: It is large in size and also known as macro-ecosystem. It is always permanent and mostly natural. 
Example includes ocean, river and desert. 
Human have an impact that is felt worldwide. We interact with our environment in a myriad ways, often 
without thought of the consequence. An ecosystem is a link between the living and non-living components 
and unless we understood the links, we cannot limit damage, conserve or restore. 
 
 

II. REVIEW 
 

The characteristics and functions of any given wetland are determine by climate, hydrology, and substrate, 
as well as by position and dominance in the landscape. In many cases, wetlands occupy a small portion of 
the total landscape (usually less than 10%), but have extensive boundaries with both terrestrial and aquatic 
ecosystems. In some cases, they occupy virtually the entire landscape. Despite their great range in size and 
other features, wetlands share specific characteristics, some of which are structural (water, substrate, 
biota), while others are functional (nutrient cycling, water balance, organic production). Analysis of these 
characteristics shows how wetlands are distinct from other kinds of ecosystems, and illustrates the reasons 
for variation among wetlands. 

           In very large wetlands, such as extensive peatlands, marshlands, bottomlands, and river floodplains, 
internal spatial variation can be great. Examples include the Grate Dismal Swamp, which consists of at 
least four major wetland plant communities integrated which lakes and streams (Kirk, 1979); the 
Everglades, which includes sloughs, sawgrass prairies, and wet shrub island (Kushlan, 1990; Davis and 
Ogden, 1994); the Mississippi delta, which has swamps, marshes, lakes, and rivers (Day et al., 1977); and 
peatland of northern Minnesota (Heinselman, 1970; Glaser et al., 1981). 

The first official use of the term wetland in a government report was in 1956, when the U.S. Fish and 
Wildlife Service (FWS) issued circular 39, a landmark report about the wetland of the United States (Shaw 
and Fredine, 1956) [24]. An internationally agreed upon definition of wetland is unavailable. However, the 
common and overriding theme of most definition consists of some component related to hydrological 
conditions. (Zedler and Kercher 2005)[32]. 
A larger number of definitions of wetland are widely in use. However the definition given by the Ramsar 
conservation 1971 is more relevant to the present study. The conservation has been define ‘wetland’ as the 
area of marsh, fens, peat land or water whether natural or artificial, permanent or temporary, with water 
that is static or flowing, fresh, brackish or salt, including-area of marine water, the depth of which at low 
tides does not exceeds six meters. Owen and Black (1990)[21] have pointed out that this definition clearly 
focuses ecological requirement of waterfowl as the criteria of water is one given depth of 6m incorporated 
in the definition represent normal limit of the deepest drivers. Another widely used definition in the field 
of wetland conservation is given recently by Cowardin et al (1979) [7] for the U.S Fish and Wildlife 
service. It shows the, edaphic characteristic of the wetland, its hydrology and vegetation. 
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Brijgopal, 1982[3] has stated that this definition expanded beyond the term, ‘wetland’ and is given as, 
“wetland are lands transitional between terrestrial and aquatic system where the water table is usually at or 
near the surface or the land is covered by the shallow water. Wetland must have one or more aspects, 
which are; firstly, at least periodically the land supports predominantly hydrophytes. Secondly the 
substrates are underlying the hydric soil and thirdly the substrate non-soil and is saturated with water or 
covered at some time during the growing season of each year.” 
 
According to Mistch and Gosselink (1986) [19], the precise definition of wetland which can be satisfactory 
to all users has not been developed till now. This is due to the fact that the definition has been dependent 
on the objectives and field of interest of the users. They have stated the definition given by different 
individuals and agencies like Shaw and Fredine (1956) [24], Zoltai (1979), soil conservation service (1991), 
U.S. Environmental protection Agency (EPA) [27] and Army corps of engineers (1991). Mitsch (2012) [27] 
Wetlands are keenly turned to their climate, their watersheds and landscape geomorphology. Wetland 
provides many ecosystem services, including biodiversity support, flood and storm mitigation, and water 
quality improvement, particularly through nutrient reduction, which has led some to suggest that wetland 
provide more services to human society than does almost any other ecosystem.   
 
The values of the World’s wetlands are increasingly receiving due attention as they contribute to a healthy 
environment in many ways. They help to retain water during dry periods, thus keeping the water-table high 
and relatively stable. During periods of flooding, they act to reduce flood levels and to trap suspended 
solids and nutrients directly flowing into the lakes. The removal of such wetland ecosystems because of 
urbanization or other factors typically causes lake water quality to worsen. In addition, wetlands are 
important feeding, breeding, and drinking area for wildlife and provide a stopping place and refuge for 
waterfowl. As with any natural habitat, wetlands are important in supporting species diversity and have a 
complex and important food web. The recent millennium assessment of ecosystems puts freshwater 
biodiversity as the most threatened of all types of biodiversity.  
 
As per U.S. EPA. (2008)[27] Wetland water levels, the Hydro patterns, and residence times are influenced 
and controlled by hydrologic inputs and outputs. In many cases, the wetland conditions observed are 
influenced, in large part, by the gains and losses of water. Mitsch and Gosselink (2007) [19][20] said that the 
starting point of hydrology of a wetland is the climate and basin geomorphology. All things being equals, 
wetlands are more prevalent in cool or wet climates than in hot or dry climates. Cool climates have less 
water loss from the land via evapotranspiration, whereas wet climates have excess precipitation. 
 
Water levels in wetlands serve as indicators of the dissolved oxygen state of the soil water system. Wetter 
systems generally have higher water levels and lower sol dissolved oxygen concentrations, while drier 
systems have lower water levels and higher dissolved oxygen concentration, this was given by U.S. EPA 
(2008)[27]. The duration and frequency of saturation or inundation of a site vary according to the site’s 
hydrogeological setting, and they depend on regional differences in physiography and climate and on 
antecedent moisture conditions (Skaggs et al., 1991). According to Hunt (1996), the current understanding 
of wetlands is insufficient to assess the effects of past and future wetland loss. While knowledge of 
wetland hydrology is crucial, groundwater flows are often neglected or uncertain. 

The interaction of man with wetlands during the last few decades has been of concern largely due to the 
rapid population growth, accompanied by intensified industrial, commercial and residential development. 
Thereby leading to pollution of wetlands by domestic, industrial sewage, and agricultural run-offs as 
fertilizers, insecticides and feedlot wastes. The fact that wetland values are overlooked has resulted in 
threat to the source of these benefits. Apart from the above the absence of reliable and updated information 
and data on extent of wetlands, their conservation values and socioeconomic importance has greatly 
hampered development of policy, legislation and administrative interventions by the state. 

Major human impacts to wetland and riparian areas include alterations that interfere with the natural flow 
or cyclical patterns of flooding. Throughout the world, humans have altered wetlands and riparian areas 
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significantly by converting them to agriculture, diverting their water to other locations for irrigation, 
installing dams to generate hydroelectric power, using their water to cool of power plants, channelizing 
them, draining them, and using them as dumping grounds for waste and chemicals. These actions are 
detrimental to the health of organisms that rely on these habitats, including plants, animals, and humans. A 
common problem for humans occurs when human’s settlements are built without accounting for natural 
wetland cycles, and thus are subject to destruction by floods and severe weather. 

Other human impacts may include actions that unintentionally damage natural ecosystems. For instance, 
non-native species have increasingly become an issue throughout the world. A non-native species is a 
species that is living outside of its natural distribution. Some nonnative species do exceedingly well in 
their new environments and are called invasive species because they cause problems and outcompete 
native species. Wetland and riparian areas are often vulnerable to non-native and invasive species, as water 
is a medium that allows for the quick spread and widespread distribution of seeds, eggs, and aquatic 
species. 

Human influences have caused significant changes in the function and quality of many wetlands. These 
changes have resulted from alteration of the physical, chemical and biological components of wetland 
ecosystems. Widespread land development and clearing have caused increased erosion in uplands areas 
leading to increased sedimentation in lowland wetlands. This increased accumulation of sediment can alter 
the chemical and hydrologic regime of the wetlands in a relatively short time. Other human activities 
which can have lasting effects on wetland ecosystems include stream channelization, dam construction, 
discharge of industrial wastes and municipal sewage (point source pollution) and runoff urban and 
agricultural areas (non-point source pollution). These activities contribute to changes in the flood regime 
of wetlands and the input and cycling of nutrients.  

Sources of pollution have local and regional effects on the chemistry and quality of water flowing through 
wetlands. Point sources, such as municipal industrial sites, and non-point sources, such as agricultural 
lands and urban runoff, add materials to ground water and surface water that upset the balance of wetland 
water chemistry and the biogeochemical cycling of materials in wetland ecosystems. (Mitsch and 
Gosselink, 1993)[20]. 

Saxena (1987) and Trivedi et al. (1987) have provided very useful account on studying aquatic ecosystem. 
Though only those techniques pertaining to the morphological aspects of the aquatic ecosystem had 
relevance to present study, other aspects viz., physicochemical and biological parameters of aquatic 
ecosystem are also covered by them. Kulser et al., (1994) have thrown light on important of fluctuating 
water level in maintaining internal characteristics of wetland ecosystem. Many research papers covering 
various aspects of wetlands and their characteristics have been edited by BrijGopal   et al. (1982) [3]. 
However there appears scarcity of work on waterfowl ecology in his edition. 
 
Water flows and levels in most wetlands are dynamic (Kusler et al., 1994). The temporal pattern of water 
level, or hydro period, for an individual wetland is part of its ecological signature (Mitsch and Gosselink, 
1993) [20]. As my understanding, the difference between a wetland’s water inflows and outflows is knows 
as its ‘water balance’. When averaged over a long period, the inflows appear to balance the outflows. 
However, at any time, one or more components of the balance may dominate. For example, heavy rainfall 
will cause water levels to rise temporarily. Alternatively, if groundwater levels reduce, the wetland may 
dry up because groundwater inflows decrease. 
 
Most traditional uses of wetlands do not impose permanent impacts, with the exception of livestock 
grazing and timber harvest which can affect the functions such as water quality and habitat. Human uses of 
wetlands, such as drainage for agriculture and filling for industrial or residential development, can impose 
irreversible impacts to wetlands. 
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Burrows et al., (2007) used remote sensing technology to map wetland water clarity and permanence. 
They concluded that the information about water clarity and inundation dynamics generated by their 
approach can provide new insight into the ecological character of large wetlands distributed throughout 
semi-arid catchments. Rani et al., (2011) carried out wetland assessment and monitoring using image 
processing techniques for a case study in Ranchi (Jharkhand), India from 1996 to 2000. She revealed that 
wetland vegetation provides natural barriers to fast moving water and therefore aids in flood speed 
reduction. She opined that remote sensing offers a cost effective means or identifying and monitoring 
wetlands over a large and at different moments of time. Dahl (2004) used remote sensing as a tool for 
monitoring wetland habitat changes. 
La Perriere and Morrow (1978) used machines processed Landsat data for preparing National Wetland 
Inventory of Alaska. They have pointed out that through emergent wetland or aquatic bed can be 
determined by spectral signature, such signature alone is usually is insufficient to determine the major 
system. Guidance given in the corps of Engineers wetland Delineation Manual concerning the use of 
remotely sensed data states that, “Remote Sensing is one of the most useful information sources available 
for wetland identification and delineation” (USACE, 1987). 
 

III.CONCLUSION 

The global wetlands are facing some critical issues that are directly or indirectly human induced. The most 
critical issue is the decreasing number of species of migratory birds year by year which can be due to 
increase in human interference, seasonal variations, urbanization, pollution, habitat change, wetland 
degradation etc. the study of interaction between birds and humans can be helpful for management of birds 
habitat in the wetland. Many studies of dependency of population on the surrounding wetlands can be 
useful to make future strategies and action plans. Separate standards for ecological parameters for different 
wetlands can be helpful for wetland management and restoration. Remote sensing and GIS studies can 
play an important role in warning us of these changes in spatial and temporal context. Majority of the 
studies indicates large scale changes in the ecology of wetlands due to human interferences. These studies 
can also help in identifying parts of the study area that can be set aside for protection as green areas and 
preserved existing areas for wetland management and restoration. Much of the satellite based studies 
provides not only information on a limited area but can be used for larger areas with no reach. Satellite 
based data are accurate and provide varied spatial-temporal information of the object/area under study thus 
providing detailed information. Thus there is an increased in use of satellite based data and related 
geoinformatics techniques in wetland monitoring and conservation. 
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