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Abstract

Balancing the needs of aquatic ecosystems with other uses in a
catchment area, especially with agriculture uses, is one of the main
concerns in macro-management of water resources nationally and
internationally. Extensive exploitation of water resources for
agricultural purposes has led to a lack of environmental water
supply and weakening, destruction and disappearance of aquatic
ecosystems, especially wetlands. In this study, Amirkalayeh
International Wetland was selected as a case study and a
comprehensive scenario-based method was used to determine its
environmental water needs. The holistic model developed in this
research included biophysical and socio-economic assessment,
scenario development, and integration. In the biophysical and
socio-economic assesment, a comprehensive evaluation of all
physicochemical, ecological, biological, economic, and socio-
economic indicators was performed and finally water withdrawal
from the wetland for agricultural purposes was selected as the
socio-economic index and the Sheng animal species as the
ecological index. In the scenario development section, scenarios
were determined to maintain the habitat suitability for the selected
index in terms of minimum and optimum conditions in comparison
to the current condition for wetland stakeholders. Finally, in the
integration section, the environmental water requirement of
Amirkalayeh Wetland to supply the required water for the selected
indicators was determined based on the targeted scenarios in the
first and second half of the water year. The results showed that the
amount of environmental water volume in Amirkalayeh wetland
in the first and second half of the water year in optimum condition
was equal to 7.25 and 6.74 million cubic meters, respectively.
Furthermore, the minimum environmental water demand of
Amirkalayeh wetland for the whole water year was obtained as
high as 5.36 million cubic meters. The water balance of
Amirkalayeh Wetland showed that the calculated volumes for the
minimum and optimum ecological conditions are achievable in the
current conditions through a proper management policy and
provide a good basis for the comprehensive management of water
resources in the basin and wetland.
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Table 1- Minimum and optimal conditions for the Stakeholders of the wetland
OV plaits (gl gllan g Jilas byl -) oo

Scenario Ecological Conditions Socio-Economic Conditions
Water requirements should be determined at a
Water requirement should be determined at Ievgl th_at does not caiise EXCesSIVe water
. : retention in the wetland, which does not cause
a level where the selected species remains : '
. : By . hazards such as breaking the wetland's arms,
Optimal in the best conditions and there is no flowi q ina floods in th
opulation decline for the presence of such overflowing water, and creating floods in the
P Lo paddy lands along the wetland. Under these
.Species in the wetland o ) -
conditions, water abstraction will not harm the
life of the wetland
Water requirement to the extent that if the
volume, water level, or water depth is less
than that, the index species will become The water abstraction of the wetland is such that
Minimum extinct or will not return to the wetland. In it does not create obstacles in terms of economic

this case, the water requirement is the
lowest and the volume of water obtained is
significantly reduced compared to normal
.conditions

productivity and social criteria by providing the
minimum ecological conditions
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Module 1: Biophysics Module 2: Socio-Economic

Study on the base hydrological conditions of
the wetland

Determination of wetland ecological services
based on theoretical foundations, observation
and interview

Study of plant and animal biodiversity to
determine the ecological conditions suitable
for ecological services

Identify the working population related to
the ecological services of the wetland

Development of a quantitative relationship
between the volume of the wetland inflow
and its biophysical components

Determining the socio-economic index

Module 4: Integration and
calculation

Module 3: Determining the final index in the first and
ScenarioDevelopment second half of the water year

Identify possible scenarios and describe the The relationship between the selected final index

biophysical/socio-economic outcomes of and hydrological conditions such as water depth,
each scenario water elevation and volume of the wetland

Determining the environmental water requirement
of the wetland in the three scenarios

Fig. 2- Steps to determine the environmental water requirement of Amirkelayeh wetland according to the
developed approach
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Fig. 3- Elevation-area-volume curve of Amirkelayeh wetland
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Fig. 5- Mean annual precipitation of Chamkhaleh station (millimeter)
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Fig. 6- Thiessen polygons for observation wells around the Amirkelayeh wetland
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Fig. 8- Mean monthly groundwater level in the observation wells of Amirkelayeh wetland
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Fig. 9- Mean monthly evaporation of Chamkhaleh station (millimeter)
Wlon  Svww e 0| ;3 Bliseo (5 lol (g2 ,95 43 Culd 51 yuded Ailale (il dlio -4 JSW

Table 2- Evapotranspiration of dominant plants in Amirkelayeh wetland during plant growth periods
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Type of vegetation

(Sacred lotus)

Land area
(The dominant plant is
Phragmites australis)

Water body

Growth stages by period Primary Middle  Final Primary  Middle Final

Growth period by day 45 90 30 120 180 65

Plant coefficient 1.05 1.1 1.1 1 1.2 1
Evapotranspiration (ET)(mm/day) 80 309.8 66.4 273 282.8 34

The first six months of
_— 0.04
Evapotranspiration the water year
volume (MCM) The second six months 0.26

of the water year
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Table 3- Checklist of biodiversity index species for Amirkelayeh wetland

AN pol YU (gl i E555 a5 GLodIgT Cani S ¥ Jgua

Row Class Species name Descriptions
The shelter and habitat for birds nesting and laying, a place for
1 Reed fishes and some insects to laying, such as dragonflies. Eurasian
.otters can also use long reeds and grass as shelters
Macrophytes How to grow Indian Lotus as an aquatic species is related to
olants _ depth changes in the depth of water in the Wetland_so that as the
2 Indian Lotus depth of water decreases, they grow and expand in the water
body. The uncontrolled growth and expansion in the wetland
.cause to reduce habitat desirability for some species
c They often found in freshwater wetlands. They prefer deep
ommon . .
wetlands with a depth of more than 60 to 80 cm, which are
3 Pochard .
.surrounded by reeds, over other habitats
It is of great economic value, but overfishing, the occurrence of
Common Carp some droughts and the increase in pollutants are among the
4 Animals most important threats and reasons for the declining population
.of this species
It is found in most water bodies of the province and it is usually
5 Eurasian Otter considered as an indicator of the health of rivers and wetlands.
It also prefers deep waters with a depth of more than 50 cm
Table 4- Checklist of important ecological functions for AmirKelayeh wetland
AW 0l SYU 512 o0 (939551 Iy Comd S -F g
Row Ecologlcal Related species Descriptions
functions
Vertebrates including Eurasian Shallow and deep water bodies, (10 cm to more than 1.5
Wildlife Otter, Common Pochard, Coots, meters) with an area of at least tgn hectares, a_long V\_/ith
1 Habitat El_Jropean Pond Turtle, Northern the presence of suitable vegetation and security which
Pike, Common Carp, etc., and a attract and the presence of numerous and diverse
variety of aquatic plants. .vertebrates in this wetland
Animals The presence c_)f a suitaple water _ _
Shelter ' body along with aquatic plants 'Waterbody with area more than 10 hectares with
o provides suitable shelter for the suitable water depth (more than 50 cm) along with the
2 especially for L . - !
birds and wildlife of_the wetland, es_pecnally presence of masses of aquatic plants in the we_tlar!d
the Eurasian Otter and birds for .shoreline can provide suitable shelter for aquatic birds
mammals hunting
Eurasian Otter, White-tailed Eagle, Water depth between 50 and 80 cm and above with a
3 A place to feed Greater Spotted Eagle, and other suitable water body of more than 10 hectares is suitable

waterfowl

.for the presence of the mentioned vertebrates

Spawning fish

Northern Pike, Common Carp, and
other wetland fishes

Proper water depth (50 cm and above), along with the
presence of suitable masses of submerged aquatic
plants, provide ideal conditions for spawning and

.rearing of young fish

The location of
the bird's nest

Western Marsh Harrier, Purple
Swamphen, Moorhen, Purple
Heron, etc.

The reeds, the presence of water depth of more than one
meter and the proper distance from the sides of the
wetland prevent the invaders from accessing the nests
and provide suitable shelter for the nests

Place of birth
of mammals,
amphibians,
and reptiles

Eurasian Otter, Marsh Frog,
European Pond Turtle, etc.

Wetlands with the characteristics of the AmirKalayeh,
with proper conditions such as the constant presence of
water with suitable depth along with the coverage of
various and suitable aquatic plants, provide conditions
for wildlife reproduction and prevent attacker easy
access
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Table 5- Socio-economic parameters checklist for Amirkelayeh wetland
AV ool VU (g1 oo loin] - 3Ll (g yilyly ComliSa -0 Jgu

Row Socio-economic functions

Descriptions

Direct harvesting from the
wetland

Direct and indirect water abstraction from the wetland through
several water pumping stations as well as canals around the

wetland

2 Tourism (walking in the wetland)

Controlled tourism due to the enclosure of the area

Birds inside the wetland are illegally hunted but

3 Hunting birds hunting in out of the protected area is part of the income
of the residents around the wetland

4 Harvesting fodder and wood They are used by the residents around Fhe wetland for
household purposes and handicrafts

5 Scientific-educational It is a good place to hold training classes and biodiversity

research activities as well as bird watching training tours
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Table 6- Summary of basic data of Amirkelayeh wetland to identify the section and species of the index
Communication

The degree with water
Row  Section Index of : Description
importance requirement of
P wetland
Direct Depth and Harvesting of wetland water to
harvesting of ! volume irrigate paddy lands
wetland water gate paddy
Socio- Tourism 3 Depth and area It is a good place for tourism
economic Birds inside the wetland are illegally
. hunted but birds hunting in out of the
Hunting 2 Area and depth protected area is part of the income of
the residents around the wetland
Winter
migratory 1 Depth or_water Common pochard
. elevation
aquatic birds
Biolo Denth or water At certain times of the year, Indian
5 an dgy Plants 2 glevation lotus as a floats plant covering all over
the surface of the water body
Ecology
Mammals 1 Depth or_water Eurasian otter
elevation
Fish 1 Water quality Common carp

and water depth
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Fig. 10- Changes in the water body area of the wetland in the face of the abundance of the presence of
Aythya ferina
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3 Number of Anas platyrhynchos
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Fig. 11- Changes in the water body area of the wetland in the face of the abundance of the presence of Anas
playrhynchos
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Fig. 12- Changes in the water body area of the wetland in the face of the abundance of the presence of Anas
crecca
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Fig. 13- Changes in the water body area of the wetland in the face of the abundance of the presence of Fluica
atra
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Table 7- The amount of water required to maintain the minimum wetland ecological conditions in the first
half of the year in terms of millions of cubic meters
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Maintaining the minimum ecological conditions in

Minimum
conditions in

the second half of the year (providing water depth of

the first half
of the year

Minimum conditions in the 0.5 m for fish, which is a source of food for the 1.46
second half of the year Eurasian otter) Total
Maintaining socio-economic conditions in the 5.36
2.07
second half of the year
The amount of evaporation Evaporation from the surface of the wetland 1.57
from the wetland Evapotranspiration of wetland plants 0.26
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Table 8- Comparison of the volume and area of the wetland in the minimum, optimal and current conditions
in the first half of the water year
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Wetland status Water Average  Waterbody Wetland area Wetland volume
elevation (m) depth(m) area (ha) (ha) (MCM)
Optimal conditions -25.91 2.13 285.32 485.24 7.25
Minimum conditions -26.31 1.73 241.65 410.97 5.36
Current conditions -26.11 1.93 263.19 447.61 6.28
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Table 9- The amount of water required to maintain the optimal wetland conditions in the second half of the
year in terms of millions of cubic meters
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The volume required for maintaining the optimal ecological

Optimal wetland condiitions conditions in the second half of the year 2.84
P The volume required for maintaining the socio-economic Total

in the second half of the N 2.07
car conditions in the second half of the year 6.74

y Evaporation from the surface of the wetland 1.57

Evapotranspiration of wetland plants 0.26

Table 10- The amount of water required to maintain the hydrological conditions of the wetland in the second
half of the year in terms of millions of cubic meters
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Maintaining the minimum ecological conditions in

Minimum the second half of the year (providing water depth 1.46
conditions Minimum conditions inthe  of 0.5 m for fish, which is a source of food for the '

in the first second half of the year Eurasian otter Total
half of the Maintaining socio-economic conditions in the 5.36

2.07

year second half of the year
The amount of evaporation Evaporation from the surface of the wetland 1.57
from the wetland Evapotranspiration of wetland plants 0.26

AR 350 o o, losd (oo 35U Jlw eyl el O @lie oligions
Volume 16, No. 3, Fall 2020 (IR-WRR)



Table 11- Comparison of the volume and area of the wetland in the minimum, optimal and current
conditions in the second half of the water year
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Wetland status Wgter Waterbody Wetland area Wetland volume
elevation (m) area (ha) (ha) (MCM)
Optimal -26.01 273.80 465.65 6.74
Minimum -26.31 241.65 410.96 5.36
current condition -27.18 161.31 274.34 2.25
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Fig. 14- Water volume of Amirkalayeh wetland in the minimum and optimum ecological conditions in
comparison with the current situation
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