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Figure 1. Location of Anzali wetland and a part of construction units of Sefidroud irrigation-drainage network located
in the wetland basin
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Figure 2. Stock and flow diagram for Anzali Wetland basin and Sefidroud Dam basin SD model
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Figure 3. Runoff coefficient of the upstream basin of Sefidroud Dam
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Figure 5. Scatter diagram and time series of simulated and observed discharge changes in Anzali Wetland (b and a) and
Sefidroud Dam (d and ¢)
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Figure 6. Annual time series of precipitation in the Sefidroud Dam basin during the reference period and the near future
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Figure 7. Annual time series of precipitation in the Anzali Wetland basin during the reference period and the near

future
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Figure 8. Average precipitation of the Sefidroud Dam basin in the different climate change scenarios in the near future
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Figure 9. Average precipitation of the Anzali Wetland basin in the different climate change scenarios in the near future
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Table 1. Precipitation changes in the different climate change scenarios compared to the reference period

Basin Anzali Wetland Basin Sefidroud Dam Basin
Scenario SSP 2.6 SSP 4.5 SSP 8.5 SSP 2.6 SSP 4.5 SSP 8.5
First six-month 25.0% 0.1% -10.4% 4.1% 2.5% 0.2%
Second six-month 4.3% 10.9% 19.0% -3.7% -0.5% 71%
Annual 15.6% 3.7% 0.8% 2.1% 2.4% 4.1%

39 3 v 4 (59939 DT ax Ol ki iy 9 V-8
%”T('-?L" S s DSl (Sl s 0L Cul (53 L s 2l Je 50 25 e des (G425 s ) )2
Ol Bl i la gl 3 T 4 e 53 VL S ke (st £ BYY il G o 0T 4 305

O5S G axsdS 5l amw s L;Lacjbjl Lg)\sﬁojee\.:‘tzjjlesjj.x.:ﬁ.w.xﬁlqgg;j)_,v.?&oﬁy Slodalin glacsls bl 5.l



gfsgafﬂoj?l:ﬂ\oA.\A{AiLg65))3))@%()%*'/“\)"@4{6)})}QTWQYVL}_&/.L:A&)}%Q.@‘QL"L}AS
ke &S sls Ol s 2l o (g3l ol Lol 6o ;3 YE 5 50) ol al 2alS (Yo AV B Yo rA) ol Jle Ve s
YA alS L al oo a4 ol wdl is Ciline (sla gyl 53 TOIASY 06 0553 53 dr O 4 ($35)5 2 oo kel
Zarezadeh et axlas 3 .3l dalgt a8 VeV B A ssis ot Jle Ve o Ske a4 G Lol s dal ot 4l g (s ,5 YA/Y
Sl b 5 5o 3 a3l i B3 YO oo PR Sl 505 53 3k de (53008 pm AR s 35 al. (2012)
b xS 5l ad s sVl o O s a5 Slaz b 31 (513 g (2l 31 ol iy ool 0k 3551 A3 £ 350 (Shines 5
GB35l 5 Bl i eyl 3 aS(5hshar ol 0l 3 g5hs d s (53505 2 e JAlS e 058
Sl Dlais () Jsder 5 () K8 3 0l el 2l el s s & 3055 2f oo (ST a3 o055 55 Sk
Lol b o 2alS sl )55 53 v i (63955 f o Doty (1 S0ls oS i a ool 0811 55 50k d 350 & (S35
Lalgst 5, calse g JLuSis 5 bodhw b g Lyl i ¢85 Js o a,als 5 050ld 58 laalss,, adle = 5 s
s3> ol Jle o3 anle i 53 A @ (5353 ol o halS SSPA.S 5 SSP2.6 (sla sy sl 3 oS 5ls LIS S piomen A2
BERULEEY UTV» a8 SSP8.S wloy (g5 b 53 oS Jb s sl e Gl u"T JL £9° anbe 2b 3l mio A3 0 L)

(o3 VU Y sp0) Conl iy Jol aabe 2

2000
1800 Ref —=———SSP2.6 —SSP45 ——SSP8.5
S 1600 J
& 1600
Z 1400 -
g
5 1200 -
=]
E 1000 -
= 800 -
E
E 600 -
E 400 -
200 -
0 . : — . . — : :
S = N & T N O > 0 NS =AY NSNS = A TN NS
T o o e e e = w0 o
> > S D [ —— B — I — R S D S S D > >
(o NN o BN o BN o NN o BN o NENN o NN o HENN o BN o BN o N o NN o NENN o NN o BN o BN o I o BN o NN o NN o NN o BN o BN o BN o NN o NN o N o\ NN o\ BN o BN o |
Figure 10. Annual inflow volume to the Sefidroud dam in the reference period and the different climate change
scenarios
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Figure 11. Average inflow volume to the Sefidroud Dam in the reference period and the different climate change
scenarios

Table 2. Changes in inflow volume to the Sefidroud dam under different climate change scenarios



Compared to the reference time period Compared to the last 10 years

(1995-2017) (2008-2017)

Scenarios SSP 2.6 SSP 4.5 SSP 8.5 SSP 2.6 SSP 4.5 SSP 8.5
First six-month 37.1% -38.0% -39.4% -8.9% -10.3% -12.3%
Second six-month -42.3% -40.4% -36.0% -13.4% -10.7% -4.0%
Annual -39.2% -39.0% -38.0% -10.7% -10.5% 9.0%
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Figure 12. Annual inflow discharge to the Anzali wetland in the differente climate change scenarios
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Figure 13. Average inflow discharge to the Anzali wetland in the reference period and the different climate change
scenarios

Table 3. Changes in inflow discharge to the Anzali wetland under different climate change scenarios compared to the
reference period

Scenarios SSP 2.6 SSP 4.5 SSP 8.5

First six-month 25.0% 0.1% -10.5%
Second six-month -32.9% -25.9% -16.3%



Scenarios SSP 2.6 SSP 4.5 SSP 8.5

Annual -3.1% -14.2% -16.3%
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Figure 14. Average withdrawal discharge from the rivers feeding the Anzali wetland in the reference period and
climate change scenarios
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. Coupled Model Intercomparison Project Phase 6

. Representative Concentration Pathway

. Vensim Personal Learning Edition

. Global Climate Model

. Hadley Centre Global Environment Model version 2 — Earth System

. Hadley Centre

. Shared Socioeconomic Pathways

. Centre National de Recherches Météorologiques — Climate Model version 6, experiment 1

. Copernicus

10. Change Factor

11. Long Ashton Research Station Weather Generator
12. Meteorological Research Institute — Earth System Model version 2.0
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Abstract

Climate change, along with extensive water development in upstream basins, has altered the balance of water allocation
and intensified water scarcity and conflicts among stakeholders. Considering the close interlinkage of water resources
with socio-economic and environmental systems, inadequate integrated water management can lead to significant
implications across these sectors. This study investigates the impacts of climate change on surface water resources and
demands in the Sefidrood basin and Anzali Wetland watershed, and subsequently examines potential changes in inflow
discharge to Anzali Wetland using a system dynamics modeling approach. Precipitation projections from the CMIP6
framework under SSP2.6, SSP4.5, and SSP8.5 scenarios for the period 2017-2040 were utilized, and the subsystems of
the Sefidrood basin, Anzali Wetland catchment, and part of the irrigation—drainage network were simulated in
VensimPLE. Results indicate that despite projected increases in mean precipitation, the rising upstream water withdrawals
and future agricultural water demand may reduce the annual average inflow to Anzali Wetland by approximately 3.1% to
16.3%. Moreover, given the critical importance of the second half of the water year for irrigation supply, average river
inflow during this period is expected to decline by 16.3% to 32.9% across scenarios.
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