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Introduction

In recent years, climate change has always been one of the most critical issues and concerns
worldwide. The challenges posed by extreme climate-related events in the field of natural resources,
including water resources, are many, especially since water resources issues interact with a wide
range of environmental, socio-economic, and political sectors. In addition, the main characteristic of
climate change is significant and potentially increasing uncertainty and can increase the complexity
of decision-making processes in adaptation planning (Toimil et al., 2020). The main goal of
adaptation policies is to reduce the vulnerability of human and natural systems to changing climate
regimes (Ghorbani et al., 2022). High adaptive capacity requires action at local, national, and
international scales and awareness of dominant social, political, and economic power structures that
stand in the way of such inclusive governance (Christoplos et al., 2001). Therefore, the institutional
structure is the most critical factor determining the capacity of adaptation, which can appear as a
barrier to adaptation actions or can act as an incentive and facilitator of these actions. Barriers are
known as one of the reasons for low adaptability capacity (Eisenack & Stecker, 2012; Ekstrom et al.,
2010) or as a reason for not converting adaptive capacity into action (Adger, 2009). Barriers are
factors that reduce the effectiveness and impact of adaptation actions. They may result in missed lost
opportunities or cause higher costs. Humans can overcome, avoid, and reduce them through
coordinated action, creative management, changing of practices and mindsets, political will, and re-
prioritization of resources, as well as through institutions. Several studies have been conducted in the
field of identifying barriers or influential factors in creating the capacity to adapt to climate change
(Adger et al., 2009; Goulden et al., 2009; West et al., 2009; Burch, 2010; Ford et al., 2010;
Biesbroek et al., 2011; Runhaar et al., 2012). The purpose of this article is to identify the institutional
barriers to the water resources system of the Qarangu Basin in adapting to climate change.
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Methodology

Since issues related to water resources and adaptation to climate change are complex, systematic
approaches like system thinking and system dynamics should be used to analyze these issues. In this
study, systems thinking (ST) and qualitative system dynamics (QSD) approach, and causal loop
diagram (CLD) tools have been used to analyze the adaptation barriers and relationships between
them. The data collection method in this study is semi-structured and in-depth interviews with
managers and experts of government organizations related to water resources management. The
sampling method is purposeful and snowball. People who have experience, expertise, or executive
responsibility in climate change adaptation and water scarcity adaptation programs were selected. For
this purpose, 22 in-depth interviews were conducted, and the duration of each interview is 30 minutes
on average. The interview file was downloaded in Office Word 2016 and entered into the
Maxgda2020 software, then the text of the interviews was coded and analyzed. After identifying the
adaptation barriers by coding the text of the interviews, the QSD approach was used to investigate
the relationships between them. Finally, VensimPLE 7.3.5 software and CLD diagrams have been
used to show the relationships between compatibility barriers.

Results and Discussion

After coding the interviews, institutional barriers to adaptation to climate change were identified.
In the next step, to investigate the relationships between adaptation barriers and analyze their
accumulated effects on the whole system, the system thinking and Quality system dynamics
approach and CLD diagrams have been used. In this article, to identify, draw and analyze the
relationships between barriers, three sources have been used: the research background, the body of
interviews, and also the researcher's field observations. Figure (1) shows the CLD diagram related to
the institutional barriers to adapting to climate change in the Qarango basin.
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In Figure (1), feedback loops between variables are also specified which R represents reinforcing
loops or positive loops, and B represents the balancing loops or negative loops. 26 variables (barriers
to adapting to climate change) that are connected through 58 vectors have been identified In Figure
(1). Twelve positive loops and four negative loops have been identified from the relationship
between these barriers.

The patterns and prototypical are significant in any system as frameworks in which the behavior
of system agents is formed in their format. In this article, by analyzing feedback loops, five patterns
between adaptation barriers were identified and investigated. The patterns identified in this study
include the prototypical comprehensiveness of laws and regulations, adaptive capacity, excessive
bureaucracy, symptomatic solution, and responsiveness. Finally, the leverage points and the
intervention actions were analyzed in the Intervention Level Framework (ILF).

Conclusions

In the present study, after identifying the adaptation barriers, were drawn and analyzed the causal
relationships between these barriers to identify their cumulative effects. Then by examining the
institutional barriers in the CLD diagram, five patterns were identified, any of which was analyzed
separately. These patterns include comprehensiveness of laws and regulations, adaptive capacity,
excessive bureaucracy, partial intervention policies, and accountability. Some of these patterns show
the role and importance of law and regulations as the official institution of the water resources
governance system in adapting to climate change. The laws and regulations affect the capacity to
adapt to climate change in various aspects. Non-Comprehensive and sectoral laws and regulations,
excessive bureaucracy, and lack of transparency in defining duties and responsibilities will lead to a
lack of accountability. On the other hand, the conditions caused by the incompleteness of laws and
regulations lead to a reduction in motivation, capacity, and ability of various actors to participate in
affairs. The lack of continuous and active participation has led to a decrease in the learning capacity
of the actors and will result in the inflexibility of the system against changes; Therefore, improving
the comprehensiveness of the laws and regulations and modifying some of them to adapt to the
existing time and place conditions can be presented as a policy proposal to reform this structure.

One of the critical effects of climate change is the reduction of access to water resources, which
leads to a sense of inequality among the local users and actors. The feeling of inequality leads to
opportunistic behavior and the preference for short-term interests over long-term ones. The short-
term perspective of actors at different levels (Local actors, farmers, and operators or government
actors) is inconsistent with the long-term nature of climate change and the need to adapt to this
phenomenon, and it leads to a reduction in the capacity to adapt. At the same time, government
organizations related to water resources management are trying to compensate for the inequality
caused by the reduction of access to water resources by adopting temporary support and
interventional policies and measures, which leads to an increase in the dependence on farmers and
the lack of understanding of the caused problem by them. The short-term views of decision-makers
and policy-makers in the water resources governance system lead to the adoption of short-term
measures aimed at obtaining early results, which leads to path dependence which leads to the
occurrence of more complex problems in the future. Finally, by focusing on the discussed barriers
and feedback loops, were constructed some suggestions to remove the institutional barriers to adapt
to climate change in the Qarrangu basin, in the ILF framework.
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Table 3- The 5-level intervention framework (Malhi et al., 2009)

Level Description

- Unstated assumption under which a system operates

Paradigm feedback

- A system's deepest belief and the source of system goals, information flow,

- It is very difficult to intervene at this level, but it can be very effective
- What the system is trying to achieve- the drivers of the system, with

Goals

everything below working towards their achievement

- Activities at this level focus on or change the aim of the system

- Enhancing connections across most of the system as a whole

- Activities at this level will shift the system structure by changing system
linkages or incorporating novel elements

System structure

- All of the elements that make up the system as a whole including the various

subsystems, actors, and their interactivities
- Includes the 2rules of1 the game® that governs the system and controls

information flows

- Allows the system to regulate itself by providing information about the

- Affect subsystems, actors, and the physical structure of the system

Knowl - A o
owledge, outcome of different activities back to the source of the activities
feedback, and . . . ; ;

- Can be simple and direct or involve multiple variables
delays . o .

- Can include monitoring and evaluation
Structural . - .

- The easiest level at which to intervene
elements

- Many activities at this level are usually required to create system-wide change

@B bl L3 -Y Jou
Table 2- Evaluate the reliability of the results

Interview title Number of data Number of Result (%)
agreements
1 Water organizationl 42 18 85
2 Agricultural organization2 37 11 70
3 Natural resources organization 3 22 9 59
4 Environmental protection 1 30 12 60
T

otal

131 50 68.5
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Table 4- Descriptive statistics of the sample

The age range of  Education range of

Title Number . . - -
interviewees interviewees

Regional Water Company 5 35-65 Bachelor - Master
Agricultural Organization 6 45-65 Bachelor - Master
Organization of environment 3 40-55 Bachelor - Ph.D.
Natural resources organization 3 29-45 Ph.D.
Management and Planning Organization 2 45-57 Ph.D.
Provincial government 1 63 Ph.D.
Experts 2 55-65 Master - Ph.D.

Total 22




DOI: 10.22055/JISE.2023.42594.2049

f.

...6)\?jb sl c‘\f T PO REL s

44°00"E  45°00°E  46°00°E  47°00°E  48°00°E  49°00'E
T T

39%90"N

38VUN

37°D0°N

40°0'0"E 45°0°0°E $0°0'0"E $5°0'0"E 60°0'0°E 65°0°0°E 70°0'0"E

960 1440 1920

I s
45°0'0°E  S0°00E  SS°0'0°E  60°00'E  65°00'E

2 ra
45°00°E  4¢00°E_ 47°00°E__ 48°00'E  49°00'E

o
4
- >
7 v,
B o
° 5
=3
-
3 =)
©~
S
e
. e
g g
4 -
=
s al
2
=
s
1S
z 5
B | g
° -
=
s
X
-”
0 475 95 19 28/5 38
- —— - Kil
S ——— -
47°0'0"E

Fig. 2- The geographical location of the Qarranqu basin
9553 409> Wl jir Cusbge ¥ I

oo 35 Bpsie G (63)95 5k laadls (¥) JS5 )
elbdils b 0,3l alid b, iy 45 jebled ek
Sl sl 5 cute laadls samdplis R (0)55 )L
JSs CLD  jloges o ditwn ke sladils omdlis B
0ud pasede (waldl i b ()S5le @) eite V5 slass (F)
ol bl 5l ass Byl )3 S0u6 byl 0A alewgey oS
sl osds Lt ko alls gz 5 Cute dils VY il
S ol e g ) 3290 byl
oz 255 0 JS5 ol B 5 5 by s Jolss )3,
Ji ol & ool il o) pololy Aien Comnl Sl
S9d e Bl Blo i 42 9 B cage iz 2 &S
sl 5l ble da_byl «dlinl & bgyie fl byybo
sl g g3 @laz sl @8l i b )55k slaza]
ol el aixe (2009) Adger et al. cde penas o)l
Sy 90 o] @uldl Sy b ()5l 498 o £9590
Bge & 31 pagh Cuenl g dir Adl pdwy &S0l )
13 e sosSl ololid cplply Wgde CadS lagS)
s 3 ol S, da ) Mol jslitods lelidl Jlosl e
il gy byl adllas 3l s JS 518 Mol
oo 9 2ld )5l glse o o i ()3 5b sl

ase 5 Bpinlubydl il Gioll s sl Gillae
@ Cul Bloghly 5 dgpin lagliopd Jold o5 o5
Sl bl 3)l5 39y w51 JB (sbuwg, YV o FF sy
$509kiS )l odae clial (555l Bl ol I 3L
g ol (b g g ogr lacond > bl ol 9w
b duolio )3 3 (5y5liS 31 )13 bl o cnl 03940 5
)15 oel8l Sy e )5 (5t @ picml ol (55y9kaS
&bo & ‘_-,'l &5 9 (65)WiS 4 adlaie LSl dlaidl Sy
Sy o Gl jslaiedy cantly leldl wiajls
by 3l dlale Jlidl g dnwgi b (il aler jl il 5k
2 Jkisl g gobaidl cuslio acus b dbul 5 (65,0liS” iz
(Ghorbani et al., 20228) cuwl (odlaidl clo v plo

R Slbdasl

NS j am b 0)L3 35 Simgls (she) 3 &S sebilen
Gl 00d oy (o Blge CLD Jhges dadnlas yio
25 b 5l ol glse @ barye CLD jloges (¥) JSi3
Gl ALBIE yiolad &y 1y 55,8 dudgs ouldl

wlbpsie Cuwl odalin BB (¥) JS5 0 &5 ol juie
S5 5 g oad gyl Waslas o £ ISSS 5 &S Attun
S5l @l Blse (Jg> sbgleils Glue 5 Lol )l
At ol8l 5 il 3 5858 4 Ol lie s



f

Y‘\—Mup.\ﬂ\"du\‘wuf\/a”; ‘_;)L_...stw-Lé.A}r)lD

. <Responsibiliry>
<sense n]'f_—_\\

inequality> Trust

(&)
wate!
av;

Discourse
creation c:qmcm
RI11
- — T T \
-demlslr:m\'e +  Cooperative
//" I resources sm‘;:ﬁﬂlmw O leadership capacity
- ailability,

®

Climate :h:mge@ Bl
impacts

/‘ w/me of st:ne information ~ +
water resources

- prorlumun
e)
withdrawal

Financial
resources
availability +

<Cooperative
leadership capacity>

le“lm [nl'Drm ation

+ ;mululnlm
Cumprehenslreness
of rules - .
<Comprehensiveness
'Ilme scmle of rules=
CDﬂﬂlﬂ Hu.mm resources
Research & capacity
Development+
-\d:l]mre : - -
sense of /—— capacity Excessive

inequality @shun “m/ + bureuucruc_\'\@
attitude
A
O \ @ ) \ @ - Delegation of

P Conflict of - authority and
“state suppor tive interest RO Participation freedom to act
policies= -

Learnin,
CAPACITY gy

Responsibiliry.

Fig. 3- The institutional barriers CLD diagram
Solg &i1g0 CLD Hlog05 -1 I

Pa:ﬁalﬁ/_\ h
Research &

+ @ Comprehensiveness Development

Time scale confhct

of mle;\/

Fig. 4- The prototypical comprehensiveness of laws and regulations
D580 9 (wilgd Cumlr (o1 -§ SO

Sense of inequality

_I_

Short- term R3 Water resources

attitude

Adaptive capacity

availability

‘v ater resources
withdrawal

Fig. 5- The prototypical adaptive capacity
S5l cud b (5981 -0 ICH

Sl ele Sa bl 5 el W 4 e oSl
by &S Sl slobylsS 5 cledbl blia )3 o 45 anlss
gl 9 ARd 4 ke 35 (oo )3 ekl 3)90 (ISl
23,5 o0 golr g CaieSh Ol ydo g (pils
s 5l Cud o 3 (55 I dmwyi g BuoS
aly o by sl plis | of lyie & o o gl
Wy Bk )l dswgi 5 Bod cuily )5l cud )b Sl

Wl Cuto dals 93 Jolds «l) o g (puiled Cozols (545

o] 0880 L ] sdalie B (F) IS5 j0 a8 o1 1l
2l gl g ()l cd )l 5 Sl g olgd CuaS
Slyyie 5 olgd Cumole e BT 51 (ol el s
gl osle a5 ol SleMbl by 5 Wy cuiS p o) b
0 dawgd g (32000 CutsS 500 Bhb |l drwgi g 3uioT
gl g 3o sl IS 3L jlows Sy e g (5lg8 Cunel>



DOI: 10.22055/JISE.2023.42594.2049

fY

58 3l (5316 Bl se e 15U B 5 S350

ot ol pois (clatoly 5 BT die; 0 SleMbl g €9
Sly 0Seon gl 5 pogad )3 SNl g L) g i
s&l » D9M.C .))L\} S99 Lgl.abl Sloladl dlﬁa.xalﬁ: 9 d)lf)‘lw
5 0351 g slaylojle Late 55 osd Wy CleMbl Sl
Loy g GligliS g (oo poye Jolis (Ago e ide Cons
RYIRCIYENN

el 3gpg g > BB Jbo ol L
5 CuiSh ledMbl 4 o5l wjiwd 5 @leMbl (gl Blesu
Iy oMbl ol 5l olpoye oUls g Cudyls wiwww «Blad
S 5y Jels gly 3 o)l ()5 5le cud)ls Sl jslateds
Cawl Caadl bl il drwg g Gaiod pbl o
SSdngg g Sl oyl Sl g9y VL b b
5 S)lPlecs Gl wlg o 295 W 4 il L &S
S ol Jllse ) (S ol ol 5 485 cats &1y s llp
djge wdg 5> 335 )il cud )b [l 4 perie Mg
Blge Jl o Ulyie 4 paaste Gl (ggp ind ow)p
Syt 51 S dlady ol 3 sl okao wuldl s b 555
Al 53 g Slojl Cuny g lgis Lld 4 )l 00 bl Sle
VS NPV W) [URS SYRPRVeINT S SR T L] PSR
sl pansde lidgd aShl bld jl Jg situs e o)l
Sul lp Sp bl S gl Wl S s
L;’-l)?1 Iy o ahb gladsly b asS (g5)a0lpy dinlesy
L5085 0555 g Jwo b 25,05 oUlgs b Mee @8lg s s

@ oped £95 5 Ol oS Bkl Sliye 5 (sl
Jelge el 4wl olas! Jbo phe i wledbl
soaieds S5 3y90 @lie Gl (ined 5 SIPHSS 5 (Bl
gl g BT CudS g CuaS oSl wlio 3 (gjlucd b
5 Sl Slypie g gl sl HIS,8E O wlie wiasw
ly dxwg g 3aios ledbl 4 (wyiwd (ol ol b mols
5 Glise (gbadie; d ledbl By amd 0 )3 5l cou
il sy )5 o) Simeds o olis L3l 3 albljl & pod;
Al Gl 5 Slllae Canely g cudS el sl Gl e
Sl 4 e Y Sl g pols laadllae (Jlie Sk
L aBly ) 23,500 Slpyie 5 ouilsd Cunely g CuiS cublad
ol AL S oy 0 badles ) wls o eolawl
5 cunS ilil sl olge oSl beg wilie
drwgs 5 355 plol g0 .l |y lyyde g cpled Cozols
4 a8 20,8 o ola iS5 CleMb oLl Mo & e zal>
gy 4 pxie pol (ped Wb Ay Ojgot Sl
23,5 (o0 Slyie g (lg8 (ngl 3 (6B oy

AT by 345 9 Bladpe cledMbl ¢ ool ol il
¥ 5 dsladan 5 Gledidy o8 35 Colys 9 CleMb

i gl g BT T gl Camdy ogas 5> ledl
ladely 5 maldl i b S5l lays alulid o8l
GreS> s S5 3 1) 355 i (ke dag] gl
drogi g G ol Caje gy 0 S e bl Ol gl
W5 Gk I Sl gl plues ilisee (LSl 4 (i 2T
55,0 5 il Ll 4 oo alST Ll ] leMb]
gl Ok 2 ) e 4 Jled 0ad @Bl s S,
Caz > phl 4 e i 4 bloS S0 S0 il
5 bl W5 L dnugi 5 Gaios 2550 )3l )l (I3
g il gladicej ;> Slad 5 CaaSl Gl 5 Gl
) 4 e Wse el g 3 gl xS
» el )39 &b ool jl g 0rd dbgye slaglojle 5,Sles
w2l b drwgl g 3850 pitted Ll i e (ol )08
9 5 2l 8B 38 SE 5 g5 sl alees (08
e sladine) o Jolos )l blS Cgure slaligy Mol
ol J ot At IS8T dngi g 3486 kS g e 2
Pl Sl & cun (Bl g )l Plesus Jalse Jalge
Dyglse walyd ol Suingy sl |y cilie (slaojge )3 g
slooltalojl g WolSaus Jud 31 imgly sl 2929 Mo
5 bl o gl SblSal 5 g yuSojll i e iy
SLlSal 5 ogMle Nigd o wgmine (633t glie ol dlex
3500 (S5 5 Gledbl 4w yiwd (gl 38lcon Gleed g
&l 5 CudSh dangs g 30 bl gl jlinyge sladine;
byi g adgl odlo «leMbl 5)S" lo Hlen Lls &8y ) .l
sl dosgs g 3o plosil Y
ol a8 S g0 shdaslas jI ol s § clislis
193 lod] 3 ol yusd &S jgad ol Jblhay Cdél amd e
S e S b8l s & p905 (pl b g L8] dalgs 5]
slasaly g b1 diej > Sledbl Wy bl LB yd 5 col
Sboan S popas Mol g b 5 and b
5l dgpg Jlainl Glolidl slasoly 5 (555l cas (S
&S anlas > dge leicas . (Ghorbani et al., 2022b)
Do o Talae iy cpl sl ol asby diwe pl
o8l o e ol e b oS Canl pl dlius ol
sy HLsl )3 jggay adpen (b e &Sl (gl oyl
OMISS cou 3l gl 3 ST ledgs ddate 3 (en
STy dgeanly (asSis b gl ST aweg)l axly
o2 1) 3 By myll BB g8y 4 s ol join ceatilis
Pl g elss ol @l oy Sl 4 on w5 sl
S oulBl 035 a5 ploduw) dons pl 4 (P (6,500 anlas
el Mol o)l (38 b Jb aobj ool 4 opolsl
Mool a8t o 3,05 395 /1551 Mool ¢ jasian so loslmasliyy
e den p el s S Jlyd )8 3y e rinen
25 ol @ 2k Gilored 5 SHloss 3 > wl S E



fr
FI-0) Lo NFT Il Y oLt BV 655

ST (ign 5 p5le

5 o ol ke g dbul (g0l slea lojle
S (i g8 Ton g Al s ool 1y g)l3e 42 ol JUa]
Jub ase ol 3 Gigetgnl 5 digw S)i dw g3 5 S8
@ e dw obl sl 4 Ol Jlsl g s Slsl s
PR (S sy d95 g OlipgliS Sl (i a0 e
4 eyl omen 9 (Ghorbani et al., 2022a) » 5 .
b dgdie yl cnl (e sladely G 9 (s plpb (elus] dbx]
ol mlo a4y candipml oHaliS wyiwd LidlS g dw lasl
o el 4 e gl ilal Cple coles 3
D)5 o (slainl Gloyw g dlazel Lials g e o9 g0l
Cundiml @bl 3 lulyd cpl 5o adlae 3)90 asg>
Jw bl dged lpsd (Cuwl dgpuio oad elisl gladw
ol 005 43S L5 55 s OF Jal jglaiedy B gy cdige
ko)l b s gyl pe 5l Jlo (paiz €335 L g (ST
5 e o o3 & Gyl g ods) (55000 4 93 5 S
a ol ls sl ol oolidl §ye0 4 calisee hY> 4 gy
ol g ulo)b dbyl 4 e @y g ke @ gbajl
5 b e cwl aad)S bl o Jl o e o
on 2 Albcus)d gla)ls; S S @ e e
3 g cudloy g oud OF glie ) ohlopesae 5 ol3yslisS
Sl g ey (rgle l edlial e GhytaS O b
et alis (S 5 (e Ol gle jlag
Slge cnl 5l Gliges Glgice 1) b candimly 53 o) alsd,
e ) agyn iy e & olpgliS bulyd ol > Candls
35wt iso L 1y ol aSl sl e 393 G 1y
(Ghorbani et al., 2022a) .S o &b 08wl
& o g plpb Gelas] 51 G50 GaeslisS oWy 5oy oplplo
2 b )l cud )b ials g aldbeus s cleladl iol58l
cusby Gl & e (655l cud )b (ialS 035 o o8l
oo 4 oyt LalS LYo 5l (S w093 g 0sd o ple
Sgdige s adlate I O plae pols g

Cuto (63)95 3 Al dw b lj sl oy s (F) S5
SeSe e ol Cuogad 25 e Gl 4 )
e g iSOl plie JeSe g saS M
295 5 2SI B ase ol gle JleSs o
S @ bape el 0 dilize IS5L S lie
b SleSs pllas (Mirnezami et al., 2017) cul
oles Rl 05wl )9y 5 ol 4 YL Sl g 59 sete ool
(rl pogMe @35 0 G B 4 xie ygal 4 (S,
Tobw Ok 0 pgly g S 03K el 4 e
a3 (Sbeldgd 05l g ord (JlpeSs ilye alude 0l
b G 0l o b ()3l bl i3Sl

b ol e plass 55l )3 (S)i @llse lyjie g olsd
pacme g8 adp )3 o] @iy 5 9i8 e 50 weldl s
LA oddy oy & e ;(pdSu Clyyie g (yleS g e
culiie & Jloj (whie Sl 5l (U glse 335 o0 (Sloj
ol s claailis o b1 b leldl g sl o o}y 1385
S oo o)Ll )by Saesil cunle &S

Slg o Folate LYD 4 odd o)Ll olai 5wl 20
sl pogad Ao S5k 5l Pl e sl awsly sgg
slp (PlS 9y ] & Min ol ()5 slaed >
ol cload 2 el Cpimad o domsles a3l 4zl ]
s & 55 o b by oS wen (o 5 bbl)
sl ol LB S o (Sailes |y Ll a8 ool dl el by
wegad oyl p ogdle (Ekstrom and Moser, 2014)
opde glaad > wlely iz gla iy e Slolie
sl plply S e S sl Jlo gy b G &S 395
2 (2l ol Clgis s jas )3 & 39300 2 5 29
(Ghorbani et al., 2022b) wil awslh caeelss s
23U ) (o5 Elge d92g 5 (B gdanbas LB ()
Gl oSy S e aeb ) gl (2)l5 5 oy ebie
g oo o 53 Ol e Capse b lape Glojls slacuny
S o ghaw 3 (ool OYPS 5 il @b o gaw L
Wgdo oy Jlo cuia U ke Sloj Bl oluly ST
ol Jle 5l (S Wlgioe 395 Slej ol cnlply )1 18
e g (alsd (g8 dlar j ilisee jel 13 S5 otz o
b

I @i il cad)l oSl snmdplis (0) JS3
aop Ol glie plusw )85l ol glge CLD jlases
2l alls o Jold oS Conl @uldl ol > 9858
A wywd ) Sold ol e 60y 5L Al S g Cute
5 linglsS )3 sl oles! (6 USS 4 e o plie
P Ol a4 e o (el 33500 oo Gl 00
(e
Db o Jold ) (Sl g (b Jelgs 5l (oromg il N9 0
4 jid 3o IS b Jolse e Sl S
(Jafari Azad col pibolis! & cul w8l yu Ol gl
ol 4 wyiwd lise p S50 Sl Jelee 51 et al., 2022)
g e bl e adlhs 5y a3 logase
ases Ol wle sdas i o)lil a5 joblon uwl (gjlodw
sor b 3 slalo o amd e JSts (b ol ) 488
ol 65y5liS b Al ISl 355 5 (JuSiiS ooy
5 Jotas slbplosl unl 00 aiSs j) JB ddgs (clnliug,
g hdlate Of 855 dox Jl adgs Of glie Cypte b lasye



DOI: 10.22055/JISE.2023.42594.2049

¥¥

58 3l (5316 Bl se e 15U B 5 S350

Shu}ﬂ term attitude

//

Adaptive -:;apacth,

Delegation of authuﬂh,
and freedom to act

T

Participation

\JK—LL EAFTHNg capacth

Excessive
bur ,au:::rac‘,

+ Information
availability

Cunpr .,ll:nsu I

of rules U
/ & Y

Razearch &

T e elopment

Fig. 6- The prototypical of excessive bureaucracy

W13 ol 59797 S99 -1 JSCH

Climate change

4

Water resources
availability

Senie of inequality

State supportive
policies

ks

Depmdmce on

& State
Adaptive capacity ‘/

Fig. 7- The prototypical of symptomatic solution
390 Al Sl (o1 -Y KD

d)jJiw 4 e u] éJLuO )l ul)b)“’)ﬁﬁ P Lg):l).v‘.: U»L.u>|
w55 g Ol g (eloial Plus o wldbias b sl )ls,
A9 e300 o o lal 2 o> Bl 1005 e oy,
35 25 ol S 5 20 Ol lgh 5 lacusliws dl2l g (g5
zobw 5 bcwlw § Olageuas sl @ e bl & YU
2 L(hd)l.\fwla.«: 9 uw 9 039.)5 (o )AI L)i‘ )‘ ).u ui
e ) (sl sl & 551 Y o 3 55 o ojgo
Slasoas 351 &y e pol oyl 30,50 ¢ (clailato
ol ol car il glacwle Gl e
ORIl 23,5 o aldl i £33 5 2L O e 4y (s
O asye WV game i b5 ol ol bl
S w2l g Il e L (65)9liS g slaosles b
OipaiS pdy (Siwly 4 e s wle Bl yj LIS
s soly ahie pls 5l b wlusl 23)5 0 gy 4

@ e M5 (ool Sop 5 (e dhade pllis S03 S)L
s il ol )3 oo (@3lj] 5 LBl (asi ShalS
S Mt bl Gangs g Jae @3lj] GEalS 29 0 e8>
Sl g ooy (als 1) (Gl pluw 5> il oS5k
CSlia UM 5 oSl & Iy be Ll Sl
b il b opS e S it jeal > (S05L
Sl g ol AlddS © e sl Mol 395 5 5350
GRIEL 4 e cpl g sl |y B Camls 38 ogae
23,5 o0 5 (S99 (2S5 e
Goys) o Wl (slalslie il oS (V) S
5y JSuie il eluly & cul glalilie cloludl
ails g Jold (wgde Sb3l o Jlo g laady, sluly
a3 ol |y Cue (99535l adls Sy g hle g2k
oy g89 Soailis (n ke Sl (o dd o)L3l &S sk len
oiels 5 o lio 0 )3 ol (sladilis 5 BT 5950 ol e
sbul )bl Ol wlie a4 gwyiwd ialS sl ol 4 (aw yiand



1)
FI-0) Lo NFT Il Y oLt BV 655

ST (plige 5 p ke

Cge 03l dge Cuoyd Ky > pol sy Lot 5l iy s
Cud )b als 4 e Caaiily )3 (25 janSS 290 KA oo
S Ly ol 3 o5 iy 955 e s 3 Al (5350
sl dalgss dgng Cud bl 5 aastie (Sl g9y gy
J g (A IS 4 e paasiie Gagys sl Lo 290
2555wl 395 nlply 235 o0 pamSiie g Cud Bl slag
Wl g gle o)l Jon sl kulyd A el 4 e
0,500y cpl wad e (patd @il Cas D GaeoligS wleladl
bog dw sl ol dopitie o3 4 35 Ol oje> Jlue
Bpo g ol slossly wyp g ol Jl slaojgyy (ol
e 1) g poes Cold) g patid dlia S jolitods
555l 295 A > wB S JSS glie (o)l 5l slaiges
ol

4 prie B3 Shes JUE 3 (2555l 4 33 el 395
lo 4 oliwd e Sllidl SB3] § aeolisS ol ale
31y 3l 3T b el () 98 g0 SaaolisS g ases
oai] 4 bl Wlgs g bl 4 e Mo g Jluwo &
PS4 e Oledil o O 5 Plue cuilol g oo
a1y yigang ol b Blus 5 005 bl (glatoly 5 b1 o0
4 2955l 395 5 e8> s S21L 150 0 3529
9 L ula)l (b s 4 i el 3929 4 OIS 9 Pl
bl RIS 33,5 o e s 4 pige Sl inls
ealgg > olaie] 815y sl 3 2 (6 pleiS
Al CUSEe g Bluwo 48 (il 9 il (S 4 e
o Joly (g g ol (5l Ly ol )3 &8
Dadiee (Saelid)lge (B ) 9 e

b slito (glals e Lid] ol ol 5 b isky oyl 5
o3l &S gbplan 33,5 il g &)l ond ol clagS)
B 654 Cap  ddle alorjlyy gslaw jote A
U5 ) 3l 03,5 et oz Bl o 3 s
5l @lge a8) johaieas glalilie lolidl lpidyy jolaieds
ol gl ln0 Slolidl ol 015 03liel ILF ogonyls ]
CLD g5 j) ond (ool slagSIl Lolly i ol
ol 045 7 jlae

Gyo (535 (s 3] conh o Jely gl Lialjhl el cotaolssS
Joedis ol (pbate sladsely @y 2bj anje 5 5
b1 5] el o] Ty & ols b okd bl (sla ool
(Farzaneh et al., 5,5 o saolisS (sla Jooly & pimme
olen slaculw polie (slyal 9 30l (Kod )b 51.2016)
sl yslateds pladl ol loxe el S5 g g> by
g 0dd dMaels (i pd (oo gl bwg ()l )b
w8l s BT pl > (oL car  (lepSl g
ably dalgss
sl oad &l (A) JKB 53 o5 (0955wl 558 Billas
Sl ol gp S IS 4 e Syl 5 (15 Cumel 395
2 Bl (a8 poles 5 ilisee el ploxl )3 (Saomy
25 (e SheSo plus dar ) Sy s
i 3 (@D pialS 4 poxie Glise 55k 1 15wl g0
Chyde 5 ol I (86 Sl el )Son Db SeS>
2 des @bl 5 oplpllasl oS 5k ) ol
g5 g SISE 2 (SlyeS it 1o dhids (0l gslaw
2 Cudlis il 4 oo g canl H5 50 e g 5 il
B Rt T e T T
4 e oSlas JI8 0 (2955l 295 9o (2955l
IS Db GleSs prugw 3 Jolite Jlue o
9 BY g S aatS 29 «(2sSSwl dg el
I ohlebl glhe (A JS3) cwl cadst Giagh
95 s 5 bl sl & Cus b8 SH plulis)l
LS 03 (38 AN ob eSS 4l W pln e Sdgiee
5 dow . b dply cetme ¢ Ll (5% PO ool &S
Sy 4 (ol @i bagpl den (iagh g B8 g paasS
Pl o gl 53 demdy (Sl 2l JE &S Wl
S dpe o il h e So e Jl Jleg 3 )8 e i
locnl (B9 S o Jos 0 op (S S I o g58 0]
g0 g3 ) cal fae gy S (03 @il (B8 (2555l
b 5y9)90 U S o2l ey oS (sloo Mz 50 i
Cons )8 S ol 3 & G Y8 iy 2l 5 0L @
s 3 28 > s 5 Jlizs ) o] bt 5] (el
I o S i plio a8 Sl bl 3 Jeos



DOI: 10.22055/JISE.2023.42594.2049

\td

58 3l (5316 Bl se e 15U B 5 S350

Discourse creation
capacity

Excessive

B I T
S

Responsibility

e )

Conflict of interest Delegation authority Human resources
and freedom to act capacity
_I_
Comprehensiveness
Short- term of miles
attitude

Learning capacity

/A \ Research &
A Development

Fig. 8- The prototypical responsiveness

(o195l 991 -A U

1, 11,

V. VII

System
Structure
Feedback and
Delays

11, VI, VIII,
IX

Structural Elements

RN

Fig. 9- Intervention measures identified in the framework of ILF
ILF Gz sl 58 oid (o lubid (Sldlslio Slofudl -4 S

sldslie Gloldl .l piwww Glal 5 bl > o
don Silweogad oloj I Jdtue 3Soe (bl Jhme (95
oilPl 5 bidsiue 5 by 385 9 Blad w5 (g)sliS
133983 3 s S5 el g (5 u o
ol gl el S0 Syle 4 it b5 s byl
OExed 9 3lg8 (S p s 53 (Sl Sl el
ol glalilie pladl ol GleMbl b dy (pw i Sl
Byl )3 s yolic alilis g b g5 hSajl o8 Lo
2 S Jlesl GLSL eSlie (Ll jgatedy 5 035
sl (938 (g Sllle hmagus) il sl el s g polis

S 5 ol 9 Sy
L o)Bske ool 5"5" oS dgs ").3.] 5 uad dalllas O.il 5
B L 39‘3 J.l;a 9 u"l"’u 9‘“)5 ‘\*5’9> » rv~15|

Spito 01 gl Sl (slagSIl 5l oS o oy b Gl 5

Lol 23,5 (o g 3 )8os Sgup 4 e ol 3 i &S
§ Sl Sl ) A5 e alilie A8l lgices 5
Jto 3Slas (b)) Jlre 095 ) Slsae 5 (s8]
eSikie Sl () 5l el Gl (1) glj
Siloogas (V) Jos @Il 5 Ll pagis (IV) 505k
iy (V) gy a4 (Saly a8 (V) (55,5l aony
cedyb il g (VI bedgine 5 il 385 9 Slas
ol s plelis lablie ol (IX) (g5l lesS
ol oanlia b5 (4) US55 ILF Cgmyls B > adllae
Gls e Sl ol oanlie LB (3) US55 48 poblen
M) g ()55l cud )b (I3l ) jie g oils8 ]
ddlie gohw 4 Clg 4 (Stly 12 5 Joe ] 4
o] 5y oy ) g Mt Lo po e Bl g ol
o) siajl lolidl gl (el S5 Sylie 4 igdh oo ol



2%
FI-0) Lo NFT Il Y oLt BV 655

ST (ign 5 p5le

A o)Ll i el 59 Wl 51 L 4 oS ol 005 plol Lo
slr Bl piete Olysa @ glye badlas () g1 5
13 01 _lolids wlgo il 005 Lol waldl o L 555l
B oan e @ Elye olyis cod & badlae )
dgs diile (wilge D)l Slosen jols addllas gulis b cowl 48 \§
g 35wl )Sop wleMbl 4 il Ly pae g leMb)
pie 9 G5l 41 sl 395 o SeSe laanlf (g bl
4 Olye o s (Syide d)lge I walll i 98y Sy
.b)f o)ul Lmu]

b 5 4 53l lse lolid Sl an pols adllas >
ol sl L3l ololiss jlaiods 35 glge cnl o (e Lol
Moge (pyn b e 285 )13 JeloSa o5 3090 9 e
sty pIS a oS 05 lolid oS gy ool glge CLD
od L gy g dw oS5 ojlad (slagSl 03,5 Ly 1o
s sy M gy Slpde 5 ol Cuenl 5 A8
5 o8l Cusl bl o b (GBSl Ol gl JleSs
ol oS b )l cud )b il laas o)y
G ds g bl Slyyde g cple cuwl IS,
Bcdgine g lby oy )3 Cublid 290 5 Ll oulSg
e (2850wl 20 .l dalgs Jlod 4 1) (eSSl 240
) dgs & 9o 2l S paass Jals y gl (oI5 jop
s il Zolaw )3) Sludl (5958 Cudyb (i ©)g0n
5 3,8kae JB 3 313 sSols 395 b oo ol (Lo
Jon s e calil 4 e lasboldl sbasely 5 ls
bl w4 1y eges dlaiel g ok ol MU
CunS 5 GilwloisS cud b yials olaiel jials wad o
el blys K0 Bkl .cash walg s 4 1y eloisl
5 Iy byl Jiall 4 oxie i 5 (1ls8 Cmaly 395
30 33,5 o yel Sl (lp calive LS50 05
b el all 4 e (Jlb g petee S lie
@l Sl ply ) e riylas] 395 9 00l LS5k
g Sloj balpd b olgd Geds o o gl 5l S !
soateds gl Slkidy Clisa Glyie ) dse Sl
28 ) 5Ly ol 2

25 plp 5 e )5l b )b cuenl 4 (0) JS3
Ol wle a4 wyiwd (0l (oalBl s wae HBT 51 o> oLl
b e bl 4 i Ol @lie 4 (awpiwd (g8l sl
prie Pl polual g0 (e 1S5k 5 Gl e
2 OleoligS gle may g allbow)d b)) jon «
Glisee zolaw 0 L5l GaeolisS oBud e o alily
L (G Sk b s bl 5 oliliS lowe e
ok ol b @lile po g @ldl s cseni conle

pole 3 o Sdmghy Lol glaatais (S ol lawlss
)55k ool @lse (2016) Panditharatne .col caliseo
addllas pl > cawl 03)87 Slolis 1) KMy )3 oul8l puss b
P eddl s b8l gy (ool oS s pae
5 i 4 oy g (D9 e jI S6 1) KO yuo
SlopuslSe 355 5 ol pidlas @isls bl
Sl Gilesially jglteds slapudlSe 395 5 (5500
» (2013) Biesbroek et al. .xb o SlyeSs piums
bl i b )l (o2l @lge (alulid polaindy (sladlllas
@il S gla SaS1y g (S Gliabll Joli 1) glge o)
5 051500 355 9 S Cunluw SleolieS oD (golgs SIS
(2021) Zea-Reyes et al. .uib o )55k sl 4 bls
25 230 Jol 1y el 55 L 5)l5 o lgn 355 allas
@ by ledbl ] 5 a8 olas] oo o v il o
S1528l 2y agisy plo b5 03 5 pslaas ol st ol
‘)A-AM 9 4.)9.&20 uo.l.c J).) 9 u,u:l.) ‘.)9.:3‘_;0 awslis
Oyt O] P& el o gbiluleds L gl
S Wl a)S e hiyl Sy clesgoge b oldl
Do Sdowy cdgd YL pobw 0wl diee ol 4
swolBd e b 55 (2015) Azizi Khalkhili et al.
Slye saod 93 )3 |y wldl s b 655l Blge (y5lis
cdalllao L}‘ll e dal@ é]l}a .JJ‘o.)/S (§Aodilwd d)L@é 9 db)é
9 wall e b ()5l slvoly 3590 53 SlMLI 5 (423l 35108
5 Sl Yolel mj55 c ool o5 joyp (sl 3y90 5o
Glidsge hliel el ol g 2 295 (Hg> el
S5 wwlie PSS 4 (wpd pae Wl lSop
dop OMle (i pliS IS P prede b S
o8l 5 b 6yl &lse (2022) Jahantigh et al. .l
Blge 52l @lge «s)min Blge arwd Yoz 3 1) GljpliS
il & sl o o (Wl b olipeliS w30 (Uit adlllas
oad8l lyoks gy 2y50 40 Bl Sluaxs 5 el (pull o5
(585l canliol oguds (ualdl Sl ot 4 bagyye 5.8 CleMb
4 bl (Jb 5l ol S cblidl jleolal 4 bl pae
@ wyiwd pie alST g i g sla by, 5l odlitul
ks pas (9> laggde 5 Colos g 5jyoliS slaailil
OESs slesaly 5l eslatel pae g ouldl puii b 6,85k Ky p
Sl 0‘9@ ‘ug.liwg)
wrgad 3 63bj adlae 355 0 daxMe &S jobolon
g ) Oizeed 5 Gl e 3 peldl s b )55l &g



DOI: 10.22055/JISE.2023.42594.2049

A

58 3l (5316 Bl se e 15U B 5 S350

olidyy on 3)50 ()55 )k ol 5 &lge 9503 L
2 o B adg 1 oilBl yis b (6,B5le (ool @lse &8y sl
25,8 i ILF Ggple LB

S18y08 9 K
g LBl ouSisly > (6585 Al | g yciue Libgh oyl
alagh Joo 5l Jbo coles b g 039 55 ol Copie
ol 4l onds plsl VeOISFYIVEA ojleds 4 gl odiuses
a8y g sy oy (s5tae 5 (o0lo slagles Sl sy
Dy S19)18 g S5 (Bpbloul )3l (sladlaie

DS Gl cadb alS 4 e g ally Slpes
sl g (V) U85 al ke & cwsl Jb 5 ol
“obilw sl odalie BB jeoee ailis (glalilis glaculuw
5 ololidl dbul b ol mlie copie b gy (e b
oidls Gl b gl e e Bl gbcwlw
Sily Goli8l 4 e yel pl )b Of gl 4wyt
25 ol by JSte S5 pus g 2l 4 gljyslas
w3 IS Culas g ol pS paonal SdeolisS slaolSys
GBan b OseolisS loludl Ssl 4 e ol wlie il yeSs
Jor 4 45 398 oo yrme & (Shly i plindg; guld S

a3l 50 b dales e sl (D ey ¢ 45,5 O

References
Abbaszadeh, B., Layeghhaghighi, M., Azimi, R. and Hadi, N., 2020. Improving water use efficiency
through drought stress and using salicylic acid for proper production of Rosmarinus officinal is L.
Industrial Crops & Products, 144, 111893. DOI: 10.1016/j.indcrop.2019.111893. (In Persian).

Abdollahzadeh, G., Azhdarpour, A. and Sharifzadeh, M.S., 2018. Investigating Rural People
Perceptions of Climate Changes and Adaptation Strategies in Zabol County. Journal of Geography
and Environmental Planning, 28(4), pp. 85-106. DOI: 10.22108/GEP.2018.103703.1041. (In
Persian).

Adger, WN., Dessai, S., Goulden, M., Hulme, M., Lorenzoni, I., Nelson, DR., Naess, LO., Wolf, J.
and Wreford, A., 2009. Are there social limits to adaptation to climate change?. Climate Change,
93, pp.335-354.

Australian Public Service Commission., 2007. Tackling wicked problems: A public policy
perspective. Canberra Australian Public Service Commission.

Azizi Khalkhili, T., Zamani, G. and Karami, E., 2015. Adaptation of agriculture to the fluctuations
of climate change, Journal of Agricultural Economics and Development, 3, pp. 148-159. (In
Persian).

Barr, R., Fankhauser, S. and Hamilton, K., 2010. The Allocation of Adaptation Funding, Grantham
Research Institute on Climate Change and the Environment. Centre for climate change economics
and policy Grantham research institute on climate change and the environment, Policy paper.

Biesbroek, R., Klostermann, J., Termeer, C.J.A.M. and Kabat, P., 2011. Barriers to climate change
adaptation in the Netherlands. Climate /law, 2(2), pp.181-199.

Biesbroek, R., Termeer, C.J.A.M., Klostermann, J. and Kabat, P., 2013. Analytical lenses on
barriers in the governance of climate change adaptation, Mitigation and Adaptation Strategies for
Global Change, 19(7), pp. 1-22.

Brooks, N., Adger, N.W. and Mick Kelly, P., 2005. The determinants of vulnerability and adaptive
capacity at the national level and the implications for adaptation, Global Environmental Change, 15,
pp.151-163. DOI: 10.1016/j.gloenvcha.2004.12.006.

10-Burch S., 2010. In pursuit of resilient. Low carbon communities: an examination of barriers to

action in three Canadian 7575-7585. DOI:

10.1016/j.enpol.2009.06.070.

cities, Energy Policy, 38, pp.

11-Burton 1., 2009. Climate change and the adaptation deficit. Earth scan Reader on Adaptation to

Climate Change, eds Schipper ELF, Burton | (Earthscan, Sterling, VA), pp. 89-95.



¥4

Y‘\—Mup.\ﬂ\“du\‘wuf’v@”; ‘_;)EJTG»-LG.A}C)J&

12-Christoplos, Lan., Anderson, Simon., Arnold, Margaret., Galaz, Victor., Hedger, Merylyn., Klein,
Richard J.T. and Le Goulven, Katell., 2009. The human dimension of climate adaptation (the
importance of local and institutional issues, Commission on climate change and development and
Stockholm Environment Institute.

13-Christoplos, Lan., Farrington, J., Kidd, A., and Beckman, M., (2001). Extension, Poverty, and
Vulnerability in Nicaragua Country study for the Neuchatel initiative, Collegium for development
studies Uppsala University, Working Paper.

14-Delavar, Majid., (2022). The requirements of the optimal approach in climate change adaptation
policies in the water and agriculture sector, Islamic Parliament Research Center, Water Group
Social Studies Office, Report 25018399. (In Persian).

15-DiMaggio, P. J., and W. W. Powell., 1991. The new institutionalism in organizational analysis,
Introduction, Powell and P. J. DiMaggio, editors, The University of Chicago Press, Chicago,
[linois, USA.

16-Durham, J., Schubert, L., Vaughan, L. and Willis, CD., 2018. Using systems thinking and the
Intervention Level Framework to analyze public health planning for complex problems: Otitis
Media in Aboriginal and Torres Strait Islander Children. PLoS ONE, 13(3): e0194275.

17-Eaken, H., and Luers, Amy Lynd., 2009. Assessing the Vulnerability of Social-Environmental
System, Annual Review of Environmental and Resources, 31(1), pp.365-394. DOI:
10.1146/annurev.energy.30.050504.144352.

18-Eisenack, K., and Stecker, R. A., 2012. Framework for analyzing climate change adaptations as
actions, Mitigation Adaptation Strategies for Global Change, 17, pp. 243-260.

19-Ekstrom, J. A., and Moser S. C., 2014. Identifying and overcoming barriers in urban climate change
adaptation: Case study findings from the San Francisco Bay Area. California, USA, Urban Climate,
9, pp.54-74. DOI: 10.1016/j.uclim.2014.06.002..

20-Ekstrom, JA., Moser, SC., and Torn, M., 2010. Barriers to Adaptation: A Diagnostic Framework.
Final Project Report (California Energy Commission, Sacramento, CA).

21-Fankhauser, S. and McDermott, Thomas K.J., 2014. Understanding the adaptation deficit: Why are
poor countries more vulnerable to climate events than rich countries? Global Environmental
Change, 27, pp. 9-18. DOI: 10.1016/j.gloenvcha.2014.04.014.

22-Farzaneh, Mohammadreza., Bagheri, Ali. and Momeni, Farshad., 2016. Analysis of the institutional
base of the underground water resources system in the Rafsanjan area by system dynamics
approach, Iran water resources research, 12(2), pp. 67-82. (In Persian).

23-Ford JD, Berrang-Ford L, King M. and Fugal C., (2010). Vulnerability of aboriginal health systems
in Canada to climate change, Global Environmental Change, 20, pp. 668-680. DOI:
10.1016/j.gloenvcha.2010.05.003.

24-Ghorbani, Fahmideh., Behboudi, Davood. and Zarghami, Mahdi., 2022a. Participatory Water
Resources Management Strategy: Institutional Analysis and Collective Action Approach (Sahand
Dam Downstream), Journal of Water and Irrigation Management, 12(1), pp.121-137. (In Persian).

25-Ghorbani, Fahmideh., Behboudi, Davood. and Zarghami, Mahdi., 2022b. Identification and
thematic analysis of barriers to adaptation to climate change (Case study: Qarranqu basin), Iran-
Water Resources Research, 18(3). (In Persian).

26-Golfam, Parvin. and Ashofteh, Parisa-Sadat., 2018. Development of gray approach in water
resource management using risk indicators. Iran- Water Resources Research, 15(3), pp.120-132.
DOR: 20.1001.1.17352347.1398.15.3.9.0. (In Persian).



A
DOI: 10.22055/JISE.2023.42594.2049 65l ol Else i 1 GU A 5 G250

27-Goulden, M., Conway, D. and Persechino, A (2009), Adaptation to climate change in international
river basins in Africa: a review, Hydrological Sciences Journal, 54, pp. 805-828. DOI:
10.1623/hysj.54.5.805.

28-Heydari, Asadollah. and Moghimi, Ebrahim., 2017. Geomorphology and systemic management of
the river (case study: Qarranqu Basin to Sahand Dam (Hashtrod)). Geography journal. 5(14),
pp.119-137. (In Persian).

29-Jafari Azad, Amir., Mirzaei, Khalil. and Seyfollah, Seyfollahi., (2022). Social consequences of
water transfer projects with an emphasis on the concept of citizenship, Social Research Journal,
14(4), pp. 15-42. (In Persian).

30-Jahantigh, Hossein., Bakhshi, Amir. and Ghorbani. S, Rezvan., 2022. Barriers and requirements for
adaptation of farmers in mountainous areas to climate change, a case study: Papi section of
Khorram Abad city. Applied Research of Geographical Sciences journal, 22(67), pp. 281-300. DOI.
10.52547/jgs.22.67.281. (In Persian).

31-Jahantigh, M., Samadi, K., Esmaeelzadeh Dizaj, R. and Salari, Saeed., 2020. Antimicrobial
resistance and prevalence of tetracycline resistance genes in Escherichia coli isolated from lesions
of colibacillosis in broiler chickens in Sistan, Iran, BMC Veterinary Research, 267(16), pp.1-6. (In
Persian).

32-Johnston, LM., Matteson, CL. and Finegood, DT., 2014. Systems science and obesity policy: a
novel framework for analyzing and rethinking population-level planning. Am J Public
Health;104(7), pp.1270-1278.

33-Kaufmann, D., 2010. The Worldwide Governance Indicators Methodology and Analytical Issues.
Policy Research Working Paper WPS 5430. The World Bank Development Research Group
Macroeconomics and Growth Team.

34-Mahmoudi, H., Renn, O., Vanclay, F., Hoffmann, V. and Karami, E., 2013. Framework for
combining social impact assessment and risk assessment, Environmental Impact Assessment
Review, pp. 43:1-8.

35-Malhi, L., Karanfil, O. and Merth, T., 2009. Places to intervene to make complex food systems
healthier, green, fair, and affordable. Journal of Hunger & Environmental Nutrition, 4(3-4), pp.
466-476. DOI: 10.1080/19320240903346448.

36-Meadows, D. and Wright, D., 2008. Thinking in systems: a primer. Hartford, VT: Chelsea Green
Publishing.

37-Mirnezami, S.Jalaleddin. and Bagheri, Ali., 2017. Evaluation of the water governance system in the
process of protecting Iran's underground water resources, Iran -Water Resources Research, 13(2),
pp.32-55. (In Persian).

38-Mohammadi, Parvin. and Malekian, Arash., 2020. Evaluation and Analyses of Adaptation Capacity
of Local Communities to Climate Hazards (Study Area: Sefidbarg and Bivandsofla Villages,
Javanroud County), Environmental Hazards Management, 7(1), pp. 39-54 DOI:
10.22059/JHSCI.2020.299401.549. (In Persian).

39-Mohammadi, Parviz., Malekian, Arash., Ghorbani, Mahdi. and Nazari. S Aliakbar., 2019.
Investigating the Relationship between the Vulnerability of Communities and Climate Changes in
Kermanshah Province, Geography and Sustainability of Environment, 32, pp. 33-47. DOI:
10.22126/GES.2019.3873.1994. (In Persian).

40-Nobles, James D., Radley, Duncan. and Mytton, Oliver T., 2021. The Action scales model: A
conceptual tool to identify key points for action within complex adaptive systems, Perspectives in
Public Health, ISSN 1757-9139, DOI: 10.1177/175791392110067.



o)

“\—a\up.\‘;"‘d\w\'a)uf\/o)}: ‘_;)L;.stw-Lé.A}r)lD

41-Ostrom, E., 1990. Governing the commons: the evolution of institutions for collective action.
Cambridge University Press, Cambridge, UK.

42-Panditharatne, Chandani., 2016. Institutional barriers in adapting to climate change: A case study in
Sri Lanka, Ocean and  Coastal Management, 130, pp. 73-78. DOl:
10.1016/j.ocecoaman.2016.06.003.

43-Parry, ML., Canziani, OF., Palutikof, JP., van der Linden, PJ. And Hanson, CE., 2007. Climate
change: impacts, adaptation, and vulnerability. Contribution of working group Il to the fourth
assessment report of the intergovernmental panel on climate change. Cambridge University Press.

44-Rogers, P. and Hall, AW., 2003. Effective water governance, Stockholm: Global water
partnership, 7.

45-Runhaar, Hens., Mees, Heleen., Wardekker, Sluijs., Jereen, Van der., and Driessen, Peter P. J.,
2012, Adaptation to climate change- related risks in Dutch urban areas: stimuli and barriers,
Regional Environmental Change, 12, pp.777-790.

46-Senge PM., 1990. The fifth discipline: the art and practice of the learning organization. New York:
Doubleday/Currency.

47-Sterman, J. D., 2000. Business Dynamics: Systems Thinking and Modeling for a Complex World,
Irwin: McGraw-Hill.

48-The Spatial Planning document of East Azerbaijan province., 2021. Management and Planning
Organization. (In Persian).

49-Tol, Richard S.J. and Yole, Gray W., 2007. The weakest link hypothesis for adaptive capacity: An
empirical  test, Global Environmental Change, 17, pp. 218-227. DOl:
10.1016/j.gloenvcha.2006.08.001.

50-UNESCO World Water Assessment Programme., 2012. The United Nations World Water
development report 4: managing water under uncertainty and risk, executive summary, 24p.

51-West, DW., Kujbida, GW., Moore, DR., Atherton, P., Burd, NA., Padzik, JP., De Lisio, M., Tang,
JE., Parise, G., Rennie, MJ., Baker, SK. and Phillips, SM., 2009. Resistance exercise-induced
increases in putative anabolic hormones do not enhance muscle protein synthesis or intracellular
signaling in young men. J Physiol, 21(1), pp.5239-5247.

52-www.worldbank.org

53-Zea-Reyes, Leonardo., Olivotto, Veronica. and Bergh, L. Sylvia., 2021. Understanding institutional
barriers in the climate change adaptation planning process of the city of Beirut: Vicious cycles and
opportunities, Mitigation and Adaptation Strategies for Global Change, 26, pp.1-24.


http://www.worldbank.org/

	5-1331
	6-1331

