


What is a wetland?
Water and Rivers Commission 

“Wetlands are areas that are permanently, 
seasonally or intermittently waterlogged or 
inundated with water that may be fresh, 
saline, flowing or static”

Presenter
Presentation Notes
 “Wetland” is a generic term used to describe naturally occurring landforms which are encompassed by surface water on a regular or semi-regular basis. Wetlands on the Swan Coastal Plain are usually characterised as surface expressions of the underlying groundwater table.The water level of a wetland responds both to rainfall and surface water infiltration and to modified land uses in the cathment area from urban and agricultural development. 



While “waterways” 
are used to describe 
water bodies in 
channel form such as 
rivers and streams     

In WA “wetlands” are often 
referred to as water bodies 
that are in basin or flat 
form of water bodies.
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Hydrology is the study of the chemistry and physical nature of water and the distribution and movement of water through wetlands. The hydrology of a wetland is the most fundamental classification characteristic which is determined by whether water is permanent or seasonal or only present periodically, the quantity of water present, the source of the water and the final destination of the water.Wetlands can either be flowing or lotic wetlands such as rivers, streams, estuaries and drains. For management purposes these are referred to as waterways. These differ from still water or lentic wetlands such as lakes, swamps, and damplands.The fundamental differences in hydrology between lotic and lentic wetlands produces unique plant and animal communities in each system.The plants and animals found in riverine systems must be specially adapted to survive in variable flow regimes. The plants in these systems are characterized by having strong root systems able to withstand high velocity flood events.While the animals are capable of using the flowing water to filter out food as the water flows past. The plants in lentic systems are more adapted to changes in light and nutrient concentrations rather than the ability to resist stress from flow events. While the animals are able to move freely around the still water to feed on the plentiful prey.   



There are many types of 
wetlands  Swamps

Lakes 
Damplands
Sumplands
Estuaries
Billabongs
Marshes
Mudflats
Mangroves 
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Wetlands are dynamic systems with fluctuating boundaries and landform characteristics.The rainfall, geomorphology and soils of an area have a strong influence on the type of wetlands present. This has led to a diverse range of wetlands being present in Australia and especially the Swan Coastal Plain. Where clusters of wetlands called consanguineous suites(Semeniuk, 1988) have often been associated with groundwater mounds.The wetlands present on the Gnangara Mound are usually of isolated nature with easily definable boundaries. While the wetlands of the Jandakot Mound are identified as interconnecting lakes and swamps over a low lying water table.   Of the wetland types of the Swan Coastal Plain, waterlogged areas of damplands and swamplands are the most common. Prior to European settlement the entire Swan Coastal Plain contained a swath of lakes and swamps interconnected by waterlogged areas during winter and spring.Other wetland areas that are present on the Pinjarra plains just west of the Darling Scarp are the palusplains(Semeniuk, 1987). These wetlands are a result of the clay and sandy soil characteristics of the area and the flat nature of the region. The clay soils impede the movement of water following rainfall events resulting in the pooling of water on the surface of the soil. These palusplain wetlands are seasonally dependent, drying out soon after the cessation of winter and spring rain.   



The loss of wetlands in WA
Urban and agricultural 
development has significantly 
reduced the extent of 
wetlands in WA
Less than 20% of wetlands 
present prior the European 
settlement remain on the 
Swan Coastal Plain 
Of these only 15% are 
considered of high 
conservation value
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The loss of wetlands is now recognized as a global trend in most developed nations. Australia while being the driest inhabited country on Earth, has an abundant diversity of wetlands, which are under growing threat from land development and pollution. Since European settlement approximately 80 per cent of the original wetlands on the Swan Coastal Plain have been either lost or seriously degraded by filling, draining, mining, pollution, clearing or other land use impacts, making it important to protect those wetlands that remain and are in excellent biological condition.



The value of wetlands: why 
are they so important?

Wetlands are highly productive 
ecosystems which support a 
diverse collection of plants and 
animals.

Wetlands are important because 
they carry out a number of 
ecological, hydrological and 
social functions.

Presenter
Presentation Notes
Wetlands are among the most productive ecosystems on earth, with productivity comparable to that of rainforests and coral reefs. Wetlands are found in various geographical regions, from coastal sand plain basins to mountainous perched lakes. Australia has a high diversity of wetlands which are important habitat for many plants and animals. Because of the unpredictable nature of the Australian climate, many wetlands only come to life after sufficient rainfall events which might come once every 10 years. Wetlands provide not just important habitat for plants and animals, they produce a range of food and fibre products, help with water management and provide numerous recreational and life sustaining services.    



Ecological Values

Biodiversity
Food webs
Habitat
Breeding ground  
Nutrient cycling 

Presenter
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Wetlands posses an intrinsic ecological value as  natural life supporting systems. Wetlands are often referred to as the kidneys of the landscape, filtering and cycling water and nutrients throughout the environmental and providing important food and habitat functions to countless plants and animals. Although freshwater environments cover only 1% of the worlds landmass, they contain more than 40% of the worlds species and 12% of the worlds animal species. The conservation of wetlands is a key part of helping ensure the future of many plant and animal species.   



Foodwebs in Action 
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Wetland plant and animal communities exist in food chains - where one organism feeds on another, cycling nutrients and energy through the wetland system. A simple wetland food chain comprises phytoplankton (algae), which are grazed by zooplankton (microscopic animals), which are eaten by small fish and which in turn are eaten by larger animals. A series of interacting food chains becomes a food web.Depending on the role they play in the aquatic food chain, wetland organisms are grouped into three main functional categories; primary producers, consumers and decomposers.Aquatic plants and algae are referred to as primary producers. They capture sunlight through a process called photosynthesis and convert it into energy-rich molecules that comprise plant material. Primary producers are the foundation of any aquatic food web, the diversity and abundance of these plants will directly influence the consumers and decomposers.The consumers are separated into;primary consumers such as zooplankton, macroinvertebrates, worms and snails that graze on plants and algae,secondary consumers such as small fish and predatory water bugs which feed on the primary consumers, and tertiary consumers such as large fish and birds that feed on the secondary consumersThe decomposers are the organisms such as bacteria and fungi which break down and recycle the dead plant and animal matter(detritus). Decomposers are integral to the re-suspension of energy in the aquatic food web. They make available inorganic forms of nutrients which are important to the growth and survival of wetland plants.  



Wildlife Refuge
Wetlands are of critical 
importance as drought 
refuge and breeding 
grounds for many 
animals including:
Birds
Frogs
Fish
Tortoises
Invertebrates

Presenter
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While birds are the most obvious wetland animals on the Swan Coastal Plain, wetlands provide habitat and refuge to a large diversity of wildlife. Ranging from aquatic macroinvertebrates such as beetles and ostracods to reptiles such as the western swamp tortoise. Over 280 invertebrate species have been collected from over 40 lakes and swamps near Perth and more then 25% are beetles(Davis et al.1993). These invertebrates are highly adapted to the drought conditions common in wetlands in this region. They are able to cope by employing a number of drought resistant mechanisms. Some invertebrates have adults which don’t require water or the ability to migrate from drying wetlands to more permanent water sources. Other invertebrates are able to bury themselves in the wetland sediment and aestivate (a type of hibernation) until surface water is restored. Many wetlands dry out in summer and appear to have no forms of wildlife present, it is only until the winter rains arrive that the wetlands come alive with abundant invertebrate species which have been waiting for surface water to return.The breeding seasons of many invertebrates, reptiles and amphibians are timed to coincide with the period of wetland reflooding and maximum water levels.Waterbirds are the most prominent animals present in the wetlands of the Swan Coastal Plain, up to 30,000 migratory birds arrive in the south-west of WA every year on their annual migration. Ducks, swans and coots which are collectively referred to as waterfowl are often found in seasonal wetlands but will move to more permanent wetlands and estuaries in the warmer months when seasonal wetlands are dry. 



Natural Filters
Wetlands play a significant role in water 
purification by filtering out excessive 
nutrients and other impurities 

Wetlands have a high capacity to 
remove pollutants which come from 
pesticides, industrial waste and 
agricultural activities

Artificial wetlands can be used in urban 
drainage schemes to reduce the 
eutrophication of our waterways 
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Wetland plants have highly developed physiology to enable them to survive in periodically harsh conditions. Limitations in water levels, nutrient status and oxygen concentrations has forced aquatic plants to specialize in different niches to survive. This has led to a high diversity of both submerged and aquatic plants in many wetland systems. An important role wetland plants, including microalgae and phytoplankton, play in wetland ecosystems is the cycling of nutrients from the sediment and water column. Because of the high productivity of wetlands, many plants are in a continuous cycle of growth and replacement of vegetative structures. Sedges and reeds in particular uptake far more nutrients than is required for growth and maintenance, storing the surplus nutrients in leaf structures. This is of particular importance for water quality maintenance in degraded wetlands, because sedges and reeds function as a  ‘sink’ for excess nutrients and pollutants. Nutrients may also be incorporated into the wetland sediments and water column as a potential nutrient store. This process is referred to as ‘biofiltration’ where plants and other organisms are utilized for their nutrient stripping capabilities.



Hydrological Function

Wetlands provide the 
hydrological balance in the 
landscape and assist in the 
prevention of flood damage

Wetlands reduce the risk of 
damage to surrounding property 
and the need to construct 
expensive engineering structures
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Wetlands function as an important natural sink for surface and groundwater reserves. Wetlands generally occur in depressions in the landscape or are surface expressions of the groundwater so it is only natural that water will be deposited into wetlands. Floodplain wetlands can provide flooding relief by intercepting and impeding the movement of surface water, thus reducing the risk of dangerous peak floodwater flows. Wetlands also intercept nutrients and suspended solids which could possibly enter nearby waterways, thus providing water filtration benefits to the environment. In the past wetlands have often been used as a direct depository for urban storm water runoff, this drainage technique has often resulted in the degradation of the ecological and aesthetic values of wetlands. A more acceptable technique now promoted by various government agencies is the implementation of Water Sensitive Urban Design principles. This system incorporate best practice techniques such as whole of catchment management, retention basins and artificial wetlands to improve urban drainage design and water quality.   



Groundwater Recharge 
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Wetland water levels are directly influenced by groundwater and surface water flows. Most wetlands on the Swan Coastal Plain are surface expressions of the groundwater table, so seasonal fluctuations in water levels are a direct representation of the groundwater level and the infiltration of precipitation. A large proportion of Perth's water resources are provided by the Gnangara and Jandakot Mounds. Increased demand by the urban population has the potential to dramatically affect the overlying wetlands water regime and ecosystems. Wetlands function as recharge points for the underground watermounds, it is therefore important to the replenishment of our drinking supply that wetlands are protected and enhanced to ensure that they carry out this function.   



Social Values
Wetlands possess 
intrinsic natural beauty 
and provide 
recreational 
opportunities such as 
boating, bushwalking, 
bird watching and 
swimming.
They also provide 
opportunities for 
biological research and 
a focal point for 
community education 
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Wetlands provide an accessible and low impact way for the community to enjoy the natural environment. Many wetlands are surrounded by fringing vegetation with walking trails which can be utilized for bushwalking and birdwatching activities. Wetlands, streams and the associated fringing remnant bushland often form a focal point for recreation and relaxation activities for the overstressed urban population.    Wetlands also provide excellent opportunities for the community to get involved in scientific research and conservation projects. These activities have an indirect consequence of fostering community spirit and increasing community involvement in natural resource management. In Western Australia, the Ribbons of Blue Project has gained community support by encouraging young people to actively participate in wetland water quality monitoring and regeneration projects. These activities are usually the first opportunity for some young people to actually experience the natural environment and are therefore valuable in developing awareness of environmental issues.  



How’s the serenity?



Aboriginal Significance
Wetlands provided 
Aboriginal people with 
drinking water and food 
which included fish, 
waterfowl, tortoise, frog 
and vegetable food 

Wetlands were the most 
productive hunting 
grounds throughout the 
year
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Aboriginal people have used the wetlands of the Swan Coastal Plain for thousands of years, utilizing the wetlands for many important cultural and spiritual activities. The seasonal changes in productivity of the wetlands provided Aboriginal people with year round water and food resources. Waterbirds were a significant component of the diet (Bekle, 1981) in addition to fish, eggs, long-necked turtles, lizards, snakes and freshwater mussels which were all very abundant in the wetlands of the Swan Coastal Plain. The seasonal movements of the Aboriginal people were strongly related to the fluctuations and breeding cycles of the various wetland food items. For example, the seasonal drying of wetlands during summer increased the efficiency of capturing turtles and frogs. While the onset of the spring breeding season coincided with the hunting of waterbirds and eggs.  



Wetlands are under threat from.. 
Alteration of natural 
water regime
Loss of vegetation 
from urban 
development  
Water pollution
Salinisation
Invasive species
Eutrophication
Fire 
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In order to properly manage wetlands it is important to have a knowledge of some of the issues and threats that do and have the potential to impact on wetlands, the plants and animals within them and the people living around them. By identifying the major threats of your local wetlands, strategic management and remedial activities can be initiated to combat the potential impact of the issues.  



Water Balance 
Wetland dependent 
plants and animals rely 
on a natural water 
regime
Urban drainage, 
groundwater extraction  
and loss of vegetation 
drastically alter a 
wetlands natural state
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Seasonality, frequency, duration and depth of inundation comprise the water regime of a wetland. These factors may vary significantly from wetland to wetland depending on factors such as wetland type and location. The plants and animals that live in many wetlands are adapted to wet and dry cycles. Many of the chemical processes which support life in these wetlands are also triggered by alternating wet and dry periods. If these patterns are disturbed, the wetland may become degraded. The productivity of wetlands can be adversely affected as a result of altered water regimes. Prolonged inundation decreases the rate at which organic material is broken down and may result in changes to the composition of plant species. For example, maintaining the flooding and drying cycle is an integral part of promoting the survival of wetland reed beds. Several species of flora and fauna have adapted over thousands of years to the cycle of flooding and drying. Changes to this process may result in the loss of species and alter the composition of plants and animals. Nuisance midges often take advantage of altered water regimes and are able to complete their life cycle in a relatively short time period, this has led to an increased frequency of breeding swarms and thus nuisance to nearby residents. 
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Excessive groundwater extraction and increased frequency of drought conditions has resulted in many urban wetlands becoming increasingly prone to drying out all year around. What were once beautiful and productive urban wetland have now become biological wastelands. 



Urban Sprawl
The unrelentless demand for 
housing, roads and services 
has resulted in a drastic loss 
of wetlands in WA
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The major threat to wetlands on the Swan Coastal Plain is the clearing, infilling and destruction of wetland as a result of urban and residential development. Seasonally waterlogged wetlands are being lost at a faster rate than other types of wetlands because of their less conspicuous wetland characteristics. It has been estimated that 80-90% of Perth’s seasonally waterlogged wetlands have been lost to urban development. Of the wetlands remaining, most have lost their ability to function as wetlands because of clearing for grazing and other agricultural purposes. 



Pests
Wetland pests disrupt the natural 

food chain, out compete with 
native species, reduce water 
quality and are a nuisance to 
the public 

Culprits include:
Midges(Chironomids)
Mosquitoes
Carp
Mosquito fish(Gambusia)
Feral pigs 
Feral cats
Foxes
Rabbits 
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Of the wetlands remaining on the Swan Coastal Plain, many are under threat by introduced and native animal species which have taken advantage of the degraded and modified conditions found in urban wetlands. Pest species are not only a nuisance to nearby residents(midges and mosquitoes), they also threaten the ecological balance and function of wetland communities. For example, introduced fish such as Carp and Gambusia have had a significant impact on native macroinvertebrate and fish species, which are not adapted to increased predation and competition pressures. While terrestrial pests such as cats and foxes have decimated waterbird populations in many nature reserves. Wild pigs are a problem in agricultural areas because they cause erosion to wetlands and are capable of introducing weed spores into the wetland via their droppings.       



Weeds 
Weeds can drastically reduce the 

biodiversity of wetland by smothering 
native plants, reducing water quality 
and enhancing bank erosion

Problem weeds include:
Alligator weed-Alternanthera 
philoxeroides
Fanwort - Cabomba caroliniana
Salvinia - Salvinia molesta
Willows - Salix spp
Water hyacinth - Eichhornia crassipes
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Presentation Notes
Wetland ecosystems have become drastically modified as a result of the introduction and spread of terrestrial and aquatic weeds. Many invasive weed species found in urban wetlands have either purposely been dumped or have indirectly washed into wetlands via surface water and drainage systems.These introduced plants are usually fast growing and well suited to highly productive conditions and are thus able to quickly establish themselves in the wetland environment. The control of many weed species requires significant resources and commitment by the local community to identify new outbreaks of weeds in their local wetland.     Of particular concern are the following weeds:Alligator weed-Alternanthera philoxeroidesFanwort - Cabomba caroliniana Salvinia - Salvinia molestaWillows - Salix spp Water Hyacinth - Eichhornia crassipesSome wetland weeds such as Water Hyacinth are capable of completely destroying the plant and animal community of wetlands. This species forms a thick impenetrable layer on the surface of the water and restricts light entering the water column. The floating root system also restricts the movement of aquatic animals such as native fish and ducks. 



Toxic Cocktail 
Wetlands have historically 
been the dumping 
grounds for societies 
waste 

Pollution can enter a 
wetland from either 
“point”-drainpipes,  
or “diffuse”-groundwater 
sources

Presenter
Presentation Notes
Wetlands have historically being used by society as a dumping ground for industrial, medical and residential waste material. The legacy of which is still being felt in many urban wetlands. Pollution not only affects the plants and animals present in wetlands, it also has the potential to cause problems to the surrounding community. Toxic blue-green algae, heavy metals and industrial chemicals are capable of causing severe health problems to humans. The early identification of chemical spills and pollution hazards are important in ensuring public safety is protected.Pollution can either enter a wetland from point sources such as drains and  roads, or from diffuse sources such as groundwater. This means that any polluting activity in the catchment of a wetland has the potential to infiltrate into the groundwater and slowly make its way to a nearby wetland. 



The Silent Creep 
Salinisation of wetlands 

can: 
reduce water quality,
alter aquatic invertebrate 
communities,
kill off non salt tolerant 
plants
Increase erosion and 
destabilization of 
sediments
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Salinity is a threat to the health and productivity of many catchments, and to the rural and urban communities that live in them. Salinity impacts on a species depends on the specific tolerance of the species.Increased salinity can limit the breeding success of aquatic macroinvertebrates and detrimentally influence the distribution and continued survival of many species. Increased salinity in wetlands may influence the following water quality characteristics:High salinity can increase the cloudiness of water and reduce light penetration into the water column,Salinity directly affects the level of dissolved oxygen: The higher the salinity, the lower the dissolved oxygen levels at a given water temperature Salinity affects the temperature requirements of some species, this can alter the growth and mortality rates of some species.Salt encroachment can occur on varying time frames, with some wetlands switching from fresh to saline in relatively short time periods, while other wetlands possess a high tolerance to the detrimental effects of salinity. However, once wetlands have become saline in is usually very difficult to instigate remedial action to change them back to freshwater conditions.    



Eutrophication
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Nutrient enrichment (or eutrophication) results from the excessive accumulation of nutrients( particularly phosphorous and nitrogen) in a water body. Wetlands with limited nutrients are classified as oligotrophic, while moderately enriched wetlands are mesotrophic. These wetlands contain a high diversity of plants and animals and are highly productive. Eutrophic wetlands are highly enriched, while wetlands with excessive nutrients are hypereutrophic. Wetlands on the Swan Coastal Plain are commonly in eutrophic or hypereutrophic conditions.Nutrient enrichment from stormwater drains, groundwater and surface runoff can result in a number of detrimental changes to wetland communities. These include:Loss of submerged plants and the replacement with green algae,Reduction in oxygen concentrations and the associated death of aquatic animals,A reduction in plant and animal diversity     



Altered Fire Regime
Fire is a natural process in wetlands. 
Unfortunately the alteration of the fire regime 
can lead to the following:
•Species loss
•Habitat destruction
•Encourages weed invasion
•Depletes native seed bank

However, as a management 
tool, fire can be used to 
encourage regeneration of 
native vegetation and fauna 
habitat
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The effect fire will have on wetlands is influenced by the natural fire regime, which is the pattern of occurrence (frequency and intensity)of fire in an area. Most wetlands on the Swan Coastal Plain have a evolved to the natural cycle of fire disturbance and renewal.However as a consequence of inappropriate burning, many wetlands are now prone to the complete loss of ecosystem and biological value from low frequency, high intensity fires. The advantage of fires in wetlands includes:Aid in the regeneration and distribution of native plant species,Stimulates the regrowth of many native sedge and grass species, provide lush new growth for waterbirds,Can clear thickets of problem rushes and provide roosting and pool areas for waterbirds.The disadvantage of fires in wetlands includes:Encourages the establishment of invasive weed species,Increases the possibility of property damage to surrounding residential areas,Destroys fire prone native vegetation and wildlife habitat,Loss of rich organic soils such as peat which are highly flammable,Increases the risk of soil and bank erosion which can make the water murky and unproductive,Waterbird and wildlife death. 



Wetland Management : the role 
of Local Government

Local Government can be involved in wetland 
conservation in many ways , these include:

Assessing and approving development 
Planning for future use
Local planning scheme
Managing public land and reserves
Monitoring wetlands

Presenter
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Wetland management involves the supervision, organisation and monitoring of policies, decisions and activities that affect the condition of wetlands. Many opportunities exist for Local Government to become involved with the local community in the management and rehabilitation of wetlands. Local Government in its role in the planning and development approval can ensure the conservation of wetlands by developing policies and planning framework which identify and properly conserve high conservation wetlands with the local region. This can include the designation of important wetland areas as conservation reserves in the local Town Planning Scheme.Local Government are responsible for the management of many parks and reserves which contain high conservation wetlands. It is therefore important that all wetland management issues are properly considered when maintenance and public works are undertake in the vicinity of wetlands. In addition, wetland monitoring in the form of water quality and fauna sampling should be considered to provide a tool for the proactive management of wetlands in the local government area.



Develop wetland management plans for 
priority wetlands
Provide resources for volunteers and 
community groups to undertake rehabilitation
Develop awareness of wetland values and 
threats

Wetland Management cont.

Presenter
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Wetland Management Plans are an important management tool which should be considered by Local Government to conserve important wetlands in their region. Management plans aid in the identification of major threats and issues to wetlands and provide management guidelines which ensure that all potential activities on or near a wetland are undertaken in a way that reduces any environmental harm. Management plans also identify priority areas for rehabilitation and provide opportunities for local community groups to become involved in wetland conservation. One of the major threats to wetlands is the lack of awareness of the value and fragility of wetlands by the public. An integral role which Local Government can play in wetland management, is the education of the public of these values and threats.     



Strategic Rehabilitation
The reestablishment 
of fringing vegetation 
cover can greatly 
enhance the aesthetic 
value of wetlands and 
reduce the amount of 
nutrients reaching 
wetlands.
This can improve 
water quality and 
habitat availability 
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Rehabilitation of fringing wetland plants is an important first step to the reestablishment of the natural conditions which once existed in many urban wetlands. The planting of native reeds, rushes and dampland tree species is a cost effective way of reducing the amount of nutrients within a water body. Fringing vegetation can also be used to intercept surface water and groundwater which transport excessive nutrients and pollutants into wetlands. This aids in the overall improvement of water quality and the ecological condition of wetland communities.  



Wetland Management Plans
Management Plans: 

aid in the identification of 
threatening processes 
Provide management guidelines  
Implement priority actions
Promote community 
involvement 
Enhance the local and 
catchment based management

Presenter
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Wetland Management Plans can be used as the foundation for community and local government based wetland management. A whole-of-catchment  based management approach ensures that all direct and indirect management issues are properly recognized and addressed.    



Useful Contacts
Department of Environment
Ph: 9278 0300

CALM(Wetlands Coordinator)
Ph: 9334 0479
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