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Identifying water sector priorities for adaptation to climate change in the
Zayandeh-roud basin with the passive defense approach
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Abstract

The aim of this study was to investigate the main options for adaptation to climate change in the Zayandeh-roud basin based on the passive
defense approach. Therefore, in the first stage, the temperature and precipitation changes in the basin during future 20-years (2021-2040)
were estimated using the weighted combination of the GCM models of the fifth IPCC assessment report. In the next stage, using the
comments of various experts and researchers on water resources management and passive defense, the main criteria and options were
identified for adaptation to climate change in the Zayandeh-roud basin. Based on the scores provided by the experts, pairwise comparisons
were performed based on Analytical Hierarchy Process (AHP). The results showed that on average, the temperature of basin will increase by
about 0.9 °C during the next 20-years and the precipitation of the basin will decrease by about 13.3%. Among the criteria selected for
adaptation to climate change based on the passive defense approach, the criterion of "no damage to farmers' livelihood" had the highest
score. Also, among the options for adapting to climate change, "water demand management”, “increase water supply" and "“reduce water
supply" received the highest scores for adapt the basin to climate change, respectively. In general, the results showed that supply-side water
policies as well as water rationing policies can not be good policies for reduce risks and conflicts in water management, and if water demand
management policies are implemented properly, future threats to water resources management (with a passive defense approach), can be
reduced.

Keywords: Analytical hierarchy process, Climate change, Passive defense, Zayandeh-roud basin.

Email: m.zareian@wri.ac.ir J s o 55 %



Ole )l 3l e demns

By e S pd el Al e s Al
Ol 5 ciliee OBUSG e STy &S ol
Sy st O35S Lyl s ol (s ]
s Gty Bl i S 2L el R
ol a ol Glagal 4 oamg Lol Of G
{(Aguiar et al., 2018) >3 plxil Loyl
Sl zml 53 1L S 530l e 3 S
el e s Lt s Ol e Sy b e
ol ol 2B ol o4 0,8 3 e
O s g ey Pl L ol s bl
e e 85 550 el s 5 ke s
Dl 5 Doy S 5 mhee oy I
Lol ol el glag s edge S Cl el
pie 4 335 o Bl SLIl assazme 4 Jolo i
S olse OF Gl b oesss SRS 6,55y
Sl ol 5 Sl & Jl glacs L il
SrSsr Sl ol 5 s s el b
OSes Jilu a1 Sl 5 Sllus )l Ol b 5 00 ga
dalgs 5 oyl (Kettler & Goulter, 1985) sl als
Sl ol 03 3 shse 5 G b 3 edds
(Pl s alulp il e ble b ddll el
bl 5 WL L ablis o) cp e 386 5 05000
CllBl 5 fale o Ll DLl Bl plsil (b 8 5 b
51 e samms Ol o ol ) el el w1 Ky
SISl (58 b a0l SaS 4 b 23 8 JlSa 1) Sliges
G 5 Sl SRR Case (5 Dinens
S Sl Gos 0 ol ad el Jlis s cusslis
S R TR O (R T
AL s s Jelo po B phe slaggal
Sl el 5 0398 s fyd g0 (pl Sl 58 @Bl i

wa (‘ih‘ Gy ke o) 5D ofs4 ol b Oddas e

J 2

Vevr Susbm ¥ oo,ledm VY 6,90

Y4y

-

doio
DSl O35 bl 5 s slain 035 JSU e
5 Sis lasiS ey s Ol O S 5 Sl
Jioa Koo Ob ) s s Oler Siesd
laginy BaS 5 Sy aney Comer A
b ato s O pl el 51630150 5 Cmtm 5 (55,5508
OLE 35 e se ol b 5 o3 axlge Of slols il 3l
ol sl 2 O s O Lol 5 4o e Ol BISCE
Sedal 5ot & e ar g (SIS Sl
(Saatsaz, 2020) Ll o plbotarl ;) of mbe

Cupde sl oS ol e S S8
ser o3b5 o Sdomy b oOlnl 53 1 T sl
NNET T O i e SR TNV PRSP
sl o s bl p Sdajlys g a8 Cl L;.,\.Jje
u_ilj.a)g.j LgLA.,\;.JJ.é i da g sdnlel gl
o5 D0 e e SlE ST o 1) e
(Goyal, 2004) Lk s o5 0,5 S 5 bes ol
5 pbe e bty bl s Sl S
ol el Bl il ey Sl ol Gl
S bl ol amm 3 5 e oS (glaess
SalS ol s L,S e 3 e 5t e
3 5k sl SN 03 5 eaa et 5 Sk
Ol Sl iman Sl o ooy (pl e il
N pame 3, Shas a5 Col Bl i &S ol
R e U S R R 3} CIE RIS
SHP RSt Sl Sl s Sl uxs Sl s e
b osliS SV pame 5 1 b Gl Sl bl
(Osborne et al., 2013) aas .55 (5 ls sme 5 sba

L ooddaxlse gl ciliss gl ise g5lweslel
b b 4 s Lol il i pame L

o s 5 By asses S5l

| s



Jolo b bl 5,500, b g ekl 4l s 53 ddl ki b (5585l g Sl o gy gl alubs

oled OF 3 3b e g I3 o e (gl el 5 3500
Jolo s il b Las e Bl o 511 ¢ 5050 il
b S ks
el andllae 058G ool fos s Gl i 2 4 455 L
3l i e il e o 3 58S 0
el B e Jule e il e L O b
Cilgm Ul odis 8 res andllas ol 5o Bld ot
sl adsm e Sy e o8l ks 1 il
SopS G i bl 51 (SO Olsea 3ekl

DS B g 2se Jale b Ll B

by w9y 9 dlg0
Weer o8 Colas a4 osspeduly ppl asss
O YL 500" YE! Lk b 03 sdome 53 e e kS
Wl 0ds ST EY LN WA 5 e
B et 3 S ool e Bl o adlaie |
o> (Eslamian et al., 2012) 55, o L4 ;58
Voo les ool u:-<’l':" Sl 4 pl sdes
o S i (V) S aib e Jle s e e

ol 033 OLES Ol pl (655 0 s 3 |y 3550l al

Zayandeh-roud river
| Gavkhouni marsh

[T zayandeh-roud dam

B Zayandeh-roud basin

0 15 30
O Km

60 90 120

Figure 1. Location of the Zayandeh-roud basin in the
central region of Iran
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Table 1. Characteristics of GCM models used to

investigate the effects of climate change in the
Zayandeh-roud basin

Model Resolution Model Resolution
BCC-CSM1.1 2.81°x2.81° EC-EARTH  1.12°x1.12°
CCSM4 1.25°x0.94° FGOALS-g2 2.81°x2.81°
CESM1-CAM5  1.25°x0.94° FIO-ESM 2.80°x2.80°
CNRM-CM5 1.40°x1.40° GFDL-CM3  2.50°x2.00°
CSIRO-Mk3.6.0 1.87°x1.87° GISS-E2-H  2.50°%2.00°
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Table 2. Criteria for evaluating the role of climate change
in the Zayandeh-roud basin based on passive defense

Criterion

code Description

Cl
Cc2
C3
C4

C5

Higher coefficient of general satisfaction of users

No damage to farmers livelihoods

No damage to food security in the area and adjacent regions
No conflict in water resources between different basins
More people participate in solving the problems caused by
water shortage

Reduce the need for government intervention in resolving
water conflicts

Reduce the number of complaints to the courts about the

C6

c7 water

c8 Increase the possibility of creating unlimited access to water
information

C9  Increase the safety factor of water distribution facilities

C10  More public acceptance of the actual cost of water

Reduce the problems caused by the effects of water scarcity
on the environment

Reduce the consequences of land subsidence due to
groundwater exploitation

Prevent declining groundwater quality

Reduce rural migration to cities

Long-term sustainability of the basin in all aspects of
development

More public acceptance of water-related laws

Cl1

C12

C13
C14

C15
C16
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Figure 2. Average monthly changes in temperature and precipitation of Esfahan meteorological station
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Table 3. Average yearly changes in temperature and

precipitation of Esfahan meteorological station in
different emission scenarios and the period 2021 to 2040

Emission Temperature changes  Precipitation changes
scenarios (°C) (%)

RCP2.6 0.6 -2.9

RCP4.5 0.9 -14.7
RCP8.5 11 -22.2
Average 0.9 -13.3
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Table 4. Expert's scores on criteria for assessing the role of climate change in the Zayandeh-roud basin based on
passive defense

Criteria C2 C3 C4 C5 C6 C7
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Table 5. Comparison of the scores of adaptation options to climate change in the Zayandeh-roud basin based on
passive defense

Code

Scores (1-9)

Reduce water supply (01)

Increase water supply (02)

Water demand management (O3)
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Figure 5. Sensitivity analysis of different adaptation
options to climate change in the Zayandeh-roud basin
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Figure 3. Scores of different adaptation criteria to
climate change in the Zayandeh-roud
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