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Abstract

The scarcity of available water resources, on the one hand, and the increase in water demand, on the other, have upset the balance between water
supply and water demand systems. Consequently, it is necessary to prevent the destruction of this valuable ecosystem and its adverse effects by
considering the principles of the integrated water resources management program, determining the environmental status of wetlands such as
Amirkalayeh wetland, and improving its water resources management. The main purpose of this study was to investigate different allocation scenarios
for the provision of wetland ecosystems based on the principles of integrated water resources management. To aim this purpose, the water resources
system of the wetland and its catchment area were simulated with the WEAP model. First, the model was calibrated for the current condition of the
wetland in the reference scenario at the water years 2011-2020 whith R? and RMSE statistical indices of 0.99 and 0.1 for the wetland volume and 0.95
and 0.3 for the creek discharge, respectively. Therefore, water shortage values were estimated to achieve the minimum and optimal ecological
conditions of the wetland. Then, the effect of the manaﬁgement strategies on the balance of water resources of the wetland was investigated by
compiling different management scenarios. The results showed that the implementation of scenarios at the wetland scale and its catchment would
increase the volume of water in the wetland between 0.5 to 4 and 0.3 to 1.7 million cubic meters, respectively. Furthermore, simultaneously
implementing scenarios of increasing the volume of the wetland’s reservoir could provide the wetland's water requirements by constructing a levee,
increasing irrigation efficiency, and eliminating the occupation of agricultural lands in the wetland bed and its margins. Also, when agricultural water
requirement is provided, the water requirements of the wetland will be met so, even at a higher level.

Keywords: Amirkelaye Wetland, Environmental water requirement, Integrated water resources management, WEAP model.
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Figure 1. Location, bed area and land usage of Amirkelayeh wetland
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Table 1. Characteristics of the scenarios used in this study

Scenario

Description

Increase the capacity of the
wetland's reservoir

Eliminating the occupied
agricultural lands in the
margins of the wetland bed

Saving in agricultural
consumption by increasing
efficiency and monitoring the
withdrawal (pumping) from
the wetland

Simultaneous implementation
of scenarios 1, 2 and 3
Reducing the area
cultivation around
wetlands by 5 and 10%

under
the

Considering the permissible
limits of withdrawal water
from the wetland based on the
minimum  and  favorable
ecological conditions
determining for the wetland

The maximum reservoir capacity of the Amirkalayeh wetland is a function of the
height of the levee. However, the storage capacity of the wetland can be increased
by increasing the height of the levee along the wetland

Several hectares of the wetland bed and its margins have been occupied and
turned into agricultural land, creating a new water supply per hectare. Due to the
lack of water allocation to occupied lands, farmers supply their water
requirements through illegal pumping and water withdrawal from the wetland.
The traditional irrigation method and, on the other hand, illegal and uncontrolled
water withdrawals from Amirkalayeh Wetland through water pumping have
caused water wastage and improper water withdrawal from the wetland.
However, the wetland water efficiency can be increased, and its wasteful
consumption can be prevented by improving the water distribution situation in the

fields and monitoring the water withdrawal through pumping.

Using the simultaneous implementation of scenarios is one of the management
strategies to preserve the wetland

Around 212 hectares of the bed and margins of the wetland have been occupied
and turned into agricultural land. Reducing the area under cultivation of these
lands located in the margins of the wetland plays an essential role in managing

water resources.

The water requirement of the Amirkalayeh wetland has been determined based on
the targeted minimum and optimal levels of the ecological conditions of the
wetland. However, one of the main issues in this study is the uncontrolled
withdrawal of water from the wetland to meet the water requirements of the
agricultural lands around the wetland. Therefore, this scenario intends to
investigate the effect of determining the allowable water withdrawal limits from
the wetland based on the water requirements of the wetland for the agricultural

sector.

Row  Section
1 S1
2 S2
3 “ S3
5
e
<
g
4 T
<
k=)
8
5 § S5
6 S6
vy
7 A S7
k=
=
G
5
3
]
Q
<
k=
8 g S8
g
=
2
S
k=)
8
z
9 S9

Saving in agricultural
consumption by increasing
efficiency in Seyed Ali Akbari
creek and its tributaries

Reduction of the cultivated
area of D5 unit with 2, 5, and
10% crop rotation

Increase water allocation from
the Sangar dam to its right
channel

One of the apparent limitations regarding water distribution and operation in
construction unit D5 is its traditional irrigation method. In this unit, operating
waste in the system is high, and this issue has caused many problems in the
distribution system, such as water losses. For example, light soil texture in some
parts of the canals leads to increased losses due to seepage from the creek to

adjacent lands.

The area under rice cultivation (paddy field) in the D5 unit is 18183 hectares,
which includes 73% of the geographical area and 100% of the area under
cultivation. This scenario intends firstly to study the changes in catchment
consumption by reducing the area under cultivation in this unit by 2%. Then the
amount of water that can be allocated downstream of the catchment was
estimated. In the next steps, reducing the area under cultivation by up to 10% was

considered.

Sangar Dam has been constructed upstream of the wetland catchment area on the
Sefidrood River at the Sangar region. This scenario intends to study the
conditions of downstream water resources by increasing the amount of water
intake from the right channel of the Sangar dam to allocate it to the downstream
of the catchment.
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Table 2. Amounts of area and volume corresponding
to desired and minimum ecological conditions

Desired condition

Wetland Minimum
Physiography condition October- October-
March March
Elevation (m) -26.31 -2591 -26.01
Area (ha) 410.97 485.24 465.65
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Figure 4. Observed values and simulation results of the Amirkalayeh wetland volume using WEAP model
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Figure 5. Observed values and simulation results of the Seyed Ali Akbari creek discharge using the WEAP model
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Figure 6. Water volume of Amirkelayeh wetland in the reference scenario

Table 3. The amount of water required to allocate and reach the wetland to the minimum and optimal ecological
conditions in the baseline scenario

Volume (MCM) Discharge (CMS)
Minimum Minimum Desired

April 0 0 0.11
May 0 0 0.36
June 0.52 0.19 0.37
July 0.59 0.22 0.10
August 0 0 0
September 0 0 0
Sum 1.11 2.52
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Figure 7. Comparison of the water volume of Amirkelayeh wetland in the S1 scenario with the reference scenario,
minimum ecolofical conditions and desired conditions
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Figure 8. Comparison of the water volume of Amirkelayeh wetland in the S2 scenario with the reference scenario,
minimum ecolofical conditions and desired conditions
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Figure 9. Comparison of the water volume of Amirkelayeh wetland in the S3 scenario with the reference scenario,
minimum ecolofical conditions and desired conditions
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Figure 10. Comparison of the water volume of Amirkelayeh wetland in the S4 scenario with the reference scenario,
minimum ecolofical conditions and desired conditions
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Figure 11. Comparison of the water volume of Amirkelayeh wetland in the S5 scenario with the reference scenario,
minimum ecolofical conditions and desired conditions
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Figure 12. Determining the allowable water
withdrawal limits in the ninth scenario regarding

water shortage in the agricultural sector along the
Amirkalayeh wetland
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Table 4. Amount of increase in reservoir's volume of the Amirkalayeh wetland and the wetland conditions in case of
implementation of scenarios related to the wetland and its margin

Condition of the wetland
Providing minimum conditions (*),

favorable conditions

meters per second

[5)
oS
=R
=5
o} gEs L ..
,g s g (**) and conditions less than the minimum (-)
i E [}
z A €85
° Scenario “ o &
i SE¢
s s 3 -
53 2 - 7]
3 - E, 2 2 2 Y
SE 9 < = S s E
258
£%
£
- - Reference scenario - * * - - -
£
;: S1 Increase the capacity of the reservoir by 1.5 MCM 0.51 b * * - -
2
2 S2  Eliminating the occupation of 212 hectares of land in the area of the wetland bed 2.38 * w3 * *%k k%
g 2 . . . . .
2 a S3 5% increase in total efficiency in the wetland margins area 1.42 b * * * **
‘S8
E E S4 Simultaneous implementation of scenarios 1, 2 and 3 3.99 *k k% k% k% sk
g2
S g Reducing the cultivation area in the wetland margins by 5% 0.61 * * * - *
= S5
g Reducing the cultivation area in the wetland margins by 10% 1.3 * * * * *
Q
o
g Permitted withdrawal water from the wetland to provide minimum conditions 1.1 * * * * *
s S6
Permitted withdrawal water from the wetland to provide favorable conditions 2.51 *k ek % w3k * %k
E Reducing the cultivation area covered by creeks by 2% 0.32 *k * kol K *k
g
£ =
25 7
] .,:«,‘ Reducing the cultivation area covered by creeks by 5% 0.8 *k * kol ek *k
Py
€9
g s . s
e Reducing the cultivation area covered by creeks by 10% 1.59 *k ok *x ** k&
L=
5=
s 2 . .
8= Increasing the total efficiency by 2% 0.74 k% kK k% s,k sk
52 s
o
-
§ E Increasing the total efficiency by 5% 1.75 * k% *% k% *k
£ g
55
8 <
& ©
:2% 9 Increasing water allocation from the Sangar canal in July from 23.5 to 25 cubic 137 * % _ sk K%

The condition of the wetland show with three levels, minimum conditions (*), favorable conditions (**) and conditions less than the minimum (-)
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