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The water cycle is a large-scale system and water resources flow in nature according
to the physiographic condition of the watershed and it is not limited to administrative
boundaries based on human assumptions. Therefore, water resources should be
managed at the watershed scale and under climate governance. However, in most
areas where human societies live based on human assumptions, they mistakenly
consider the territory of water resources to be within the same range of political
borders. It breaks the chain of ecosystem relations and increases the complexity of
the management of water resources. This issue has historical roots and stems from
the limitation of technology in the past era and when administrative borders were
formed. But in the current era, due to the advancement of technology and the use of
Geographic Information Systems (GIS), as well as the increase in human knowledge
about the inherent complexity of the water system, it has become possible to adapt
the political boundaries to the boundaries of the watershed by producing new maps.
Research literature shows that water resources and other environmental goods are
better protected in countries where political borders and watershed borders are more
compatible. Therefore, in the current article, by using the GIS and some other
concepts of dynamic system analysis, this issue regarding the Karoon basin is the
most challenging watershed in the country. The results of this research show that
matching administrative borders with watershed borders is a necessary step for
sustainable development and better allocation of water in the studied region.

Cite this article: Amouzegari, P. (2024). The Effect of Watershed Boundary Compatibility with Administrative Boundaries in the Optimal
Management of Water Resources (Case Study: The Great Karoon Basin). Natural Resources Governance. 1 (2), 101-113.
DOI: http//doi.org/10.22059/jnrg.2024.381175.1015

© Payam Amouzegari.
DOI: http//doi.org/10.22059/jnrg.2024.381175.1015

Publisher: University of Tehran Press.



https://jnrg.ut.ac.ir/
mailto:P.amouzegar@ut.ac.ir
https://orcid.org/0009-0007-211-6116

b Bl Sl peSa 4 il

https://jnrg.ut.ac.ir/ :ay wis <o lw

Sy oKl L

ST &lio &ugd S oo 10 (5,100 S ) 30 b 3T 409> § 30 (5 PN Gmbas Wil

(53 09,5 wxil Aog> 359 590 andlla)

S5 5900 ol

P.amouzegar@ut.ac.ir :debll, .ol pl @S ¢l a5 slRils ¢ s mlio 0uSiily ¢ SliwnsS 5 Sid sblie sl 09,5

LRV

Al OleWb]

Cnpl 53 jsul Ao (HS58 Camdg b Gullae Of wlie g Casl wlidaS)5 Ol &8 2 5l 83900
&l 930 5 g ses d9a0ne Lol (oo 2 (e 9 )] a0 S 9 WIS o 835
el 48 Liblie iy ;3 Lol g5 Copie odldl cusSls cov g fusul Ao b 1 b o
oben 3 55 1) o @l gyeld olidl 4 Gluglusl 5 (wlow slaggiijye p (ine Mitd (Lo Sl
S LA g etuwsST Ly I (gloyon; b coge oS 1555 o el )3 b (sl e B39
9 4SS yuae ) (6yokd Cudgame I (B g 3yl (Sl Ay aline pl g0 Ol glie Cypie )

il odlall g (6)5lid )iy dr g b (S9iS pas )3 Lol il (o0 (sbjye (655 USS o
68 ol o ol Sl ol ol el 515 Stz 5,3 e Gl L3 555 5 bl Sl
ol Limgh At b Gub pou] dogs clajpe by b (slajpe wods slaasds )l g g b

5 o @lio iyl oo b syt Bl jsol dogs slajpe g (b slajpe 45 olyguS )3 amd 0
s 5| S0y b (F95 Ao )3 gyl 5l loas cladlne (6 yige g2 (s jlaee Y S0
Jul dbge ogad 53 Al cpl by slapians Judos maalie j1 S05 (S g oldlie cled]
Ot pimgty o gl sl oad (59lSTy 98 sl ddge Sl tle Glgieds «S)3 098
oamasS g 0l dawg sl (900 o el Ao (slajye b ol (slaj e s oS Amd oo

ol asg> pl 3 Ol LYsle

1o god
Tyl

o gk U

VEeY/ o0y 18l s b
VYL ENA 16 5650 & ,U
VYL EIN e 10 iy a6
VEY/VI 3 Wi g,

:oj!,.»".ls

ol dewg

$95

o (S Dpti (S )8 el b 106390 Allas) O mbio iy e 3 (6B slojpo b ] Adg e s pivieda il (YY) ply o 85T U]

DOI: http//doi.org/10.22059/jnrg.2024.381175.1015

Ol o8zl ol )Ll duannso 2 gl

VY ()Y s

S e @
BY NC

DOI: http//doi.org/10.22059/jnrg.2024.381175.1015



https://jnrg.ut.ac.ir/
mailto:P.amouzegar@ut.ac.ir

o Soli90T /. I olio Lingy oy ko 43 (5510) Uiy b jusT dibg> jipo (5 104kg s 4T

dowdo .
g Ol ISl j5ul doge 3 Ol (b (53,5 cargots Sl plyp Gl )3 (o) (B 92308 Camidg b Ballae O polie
) s sl &S Cowl oo 3l pasudie dlobg.\m )oul dog Gl 00 ool OL...J‘ alos ‘_’)l)]..\.ilq- plos (gly Ay
olo Copie o s ials (Baker et al., 2000) LS o iSa) jasuine (o8 SS9 Cumw Sl 4 zii e Sl
dogs Mol ¢ ot S G yl> ) .l QT sl o olblsy) g ol dogs 46SLsS (sladis cals 4,5 ol
Y S5 5 Ol b sl bazey Ly, 5l ghiegoe a5 35 jladiay (nb = Sludl (gl glgil 51 Gl 1) 350
o Blobio WS 1 catnn 3§ lgisds g 4565yl (Sterman, 2002) 5,5 o ;0 |y G )3 D550 i j laies
@ Cons by Glapius H8) 950 alumw Cuple L5 | Ned 0 gabaed by 5 ' odomy (lapiuns 09)S )
Sl (S35 oy g St U Spligeohy 5 e 5, L Sl (b & cer ol ) dil (laptu
Juos elagSl eSSl el dogs 3,558 0 bl slacylld (g)135 51wy obaieas g,0pl 5l (Meadows, 2008)
ol Ligy (Sl (Shomn watdd 9 S50 Sl 9705 1 lapleys T(dge sl Culbye o (F55UsS Tt
&y 5l Bagaome (VY (), Sen ¢ (5,045 Forrester, 1994., Bardoel & Haslett, 2004., Arnold, 2021) 545 0
;) (Kauffman., 2002) 395 3 39350 jloslus! clayoy p sise g (owbow cabjpe S 53 g canl whieS,5 O
sl Ao oliie 3 1) l glie o col (gy9p0 Gl Bl Jarass > At S e 9 Sirptelin sslaieds 9y
83game S ol wle cupte  (Zipper et al, 2020., Keys et al, 2024) 5,8 w)p oudl cosSl cov g
kit 385§ S e o) @iy 9 LS ISl e 15 Jlaise ) Ol 382l (5 S)5 biie o liee 4 aldle
ole codgazme b Ol wlie ) p plKin 3 059 opl o, Simgys Jos ;5 Ll (Horton, 1932., Paton et al, 2004) ol
Bl s &5 A3 (o0 Sl S8 (lodgiome ]y (hngh 859 jye sl g Wad e dxlge dija g loj Sl el il
s o 53 Lalsy Bygosiz ) itlSH ool 390 hanposs] s 555 Ll J slegazmo 8,55 55 15
P )3 oS bl Slegsge I (S (Meadows, 2008) 3,8 salgs ol yen las b 1y Of wlio oo (sl (605 paonas
.(Eklund et al, 2017., Cohen & Davidson, 2011., Gardiner et al, 1994) cul o zoloz po 5o jlo bl
Sy Izl jskaiedy molgs cpl ol 0dds o 6,8 alisee (clo Ko )0 Sludl zeles (655 S s (gdaxie Jolgs
Sl Slelonl WS oo nd jyo 9 > 393 BB lp pasd S o jebplen Wlod)S sl jye 395 (SN >
O 9 je Cunj bame lp & Cuns Une Gl cpl Lol S o0 (sl w22 9 jp0 295 Sl w2 )9S S )3 2920
Soel ebilps s 4 YU oléles sl by jl & glossy (Dallimer & Strange., 2015) oS iy ya
S8 3,59,y siwe J(Thomas, 2010) 3)l6 486 5 50 Cumj basee oS Cunl wro ol 518 uSsio A5 0 & lgo
ciliste Cldgnge a1y otuamgS] Slosd glite Sygods 4 o bae Y plo g Of Jbwl cdls 138 et
S 53 cpl (Hulme, 2008., Pierrat et al, 2023) wgd Co o 4 )L g dsilsdan « Slas O ygody Ll LS 0 adye
(Balibar, 2002) cuul ([Sinyb g kel ¢ awlow o Su )b Jilas jl ad Slis a5 bnyguiS jlurybas] (sl ginsyo oS ol
Llgy 51 sloyuzs; alad Cogo aS 2 a8 )5 a5 13 wlew (slogyeld dlas )35)4&; Ol wle oo Hlabas 45 old o
Sy9b8 5 a1 Codgamme 5l 5L g3yl Syl Ay i oyl e e &lo Cupde > (Shomg LA g coluwsS]
935l b it oul dogs G (S ud b3gase &5 oyl yd 5> el pwlow (glajyo (605 ISS o) pd g 4LBIS yuas )
Sadoff et al, ) s5s Mollipe (60550 jop jlodine) Llgi o dlis (pl 05 0y 1> Sytiie Oyguody |y joudS 2> |

1. Complex System

2. System archetypes

3. Success to the successful
4. Fix that can Backfire

5. Systems thinking



VPt o0 bylos o 3/ 659 « ot olio i paS> 1oF

o 1 51 Jlad g dloygls )3 0394 caliseo (clayguiS” o wlejlo (2002., WoIf et al, 2003., Yoffe et al, 2004
Bernauer & Siegfried, 2012.,) cul Ol BYole jauass lp gy opl oo b (30550 4 bgrye sla il
s | 03ltwl 5 (6)gld Cd iy 4 d3g5 b SeiS pac j3 Ll (Abdelhady et al, 2015., Eklund et al, 2017
Bl 5 55 b oS ol 00 wnlp el cpl o Blolos 515 S Byl peie Lol il3al 555 5 ) bl Sl
ol ly Pl Bl G5S Ghmgly (ol Bam ol Bl ool Ao slajye b ]y (sl slajye ciie gloadis
Slasiipe &poj > Dsdice JULL dawg g Ol o Copte (S cumw 955e (o sl & sl Sy
(VAVA) T gl ans | dlis ol sl 48,5 900 ooaste (slagstimgly o @l Cope g5) Ui Sl 5 (ol
sl (g3 pe 45 0l Doy g Cal wree Sl (oges Sl g il rad e (g LS &S 39y adine ol 0)S g)kae
3 iblio o UK 550l (slaasys )y o (cimgly (b (VAAF) ohlSen 57008 0l joul loasss 5 Bate
3 g2l s ()5 B 55l Ao el ) (giluesly g olil el 13 (si2paly o 4 AL LSl 5 5l
ol glie GYole jarass o 5luk daugs 4 olted 13 (6908 B sl Ao (slajpe b b slojye Bued gy
9 S 0l Basxie YL jusul claasgs a8 ol plul (Yoo ¥) ¥ 8l 1) ato) ol 53 b imgh op b awlsl I (SO el
sl Ao e S Q] > a5 oly (L ol Shaogy @ls 20 (o JoS psbor ) SV G (ol oo
2 e ) Bopel slacdbl bl 5l ST g cul 0y 1S Ol @lie cope il 31 (ol jyo b ynder Gl
OISl gl At jgpe b dbml Ol lie Copde ) (S OIS K38 o il S0l (sladsg
Cusl Of e Copte > g5l dop (anb lajye b jlugll 5 ol slojye Gebas oy (ole dnalr Sl
Schlager & Blomquist, 1999., Paton et al, 2004., Memon et al, 2010., Davidson & Cohen, 2011., )
S eOlpl mws 58 plo il sla Jle 45 (Strange & Dallimer, 2015., Gardner, 2019., Zipper et al, 2020
gk gt (95 U &S (eadge fuwsl oud b lasaijye b badpe Plue (I3l o &5 Wload opands ol
b ol slojyo 28l il 4 bgye slagilly )odS )3 )b s sl dlie ol 53 gycnl 5l casl by ol 4
b Lo (b = oloirl dny 3005 ol 00 ) (o e Coppte )3 s SB35 b b (sl 0

sl (G55 ooy slaissls 5l OIS e po Sl Bl (o) 5 T &5 2

wlidiy ) Y

cosgh pl yd edd ol e )IOLJ ks Ban b g g] lo Copde I (Sao (lpl oy 5yus 4 colie b
oS sl 0 93 423 50l ladsg I (So S)i ()8 sl 0l sy syt Sl b S5 09 sl Ao
b3yl 39,0595 5 oyl s b g 5l g sl 0 @ly ()l 0y g 5 0y )3 @ye yieghS FAYAR dgus nlis b
SNl d92g (hesd 9 (Sikyd g5 (i o @lie I by (VoYY (ol OT mlie Sy pae &5 ,5) 3
ol glodses S b awlie 3 1) (0,8 550l Ases (Ol JWl slag )b 5 (gjludw gadse ol )8 Alius 5 w8
g 3l )l g S 3 (o pe la o liSaulis I lasgeme o (VoA ()00 g hwg) 03,8 5555l tlls 5guiS
() JS) Canl 038" s |, )pul EVEPE u.ﬂ &by oyly Hlud

1. Geographic Information Systems (GIS)
2. Powell

3. Gardiner

4. Kauffman



)-8 Soli90T /. I olio Lingy oy ko 43 (5510) Uiy b jusT dibg> jipo (5 104kg s 4T

45°0'0"E 50°0'0"E 55°0'0"E 60°0'0"E 65°0'0"E
=z T T T T T
5 i
sl
g A N
” . o
oo sbye )
-
N _
= Ny =z
o o
o 1o
B4 E3
z z
° °
el 12
8 8
z z
s °
s 5
B &
098 il og> N o
S do s age] cldiod Miles
9IRS 5 60120 240 360 480
1 1 1

50°0'0"E 55°0'0"E 60°0'0"E

Sy 098 jl dogs cundse Y JSW

A i3 )8 el ddse 13 Ll dewg g Of wlie Cu e (Ab ol (SisSe ey p 4 4l Lok
&S pod p 0 Lol s sdlitwl aids cale gly Se glaodly Gl o)l awiipe Canle &S jiagh opl Cuwss p8 jo
Cuol odds 4By yidgh ol Lhwy e 4 Jol cuwst pB 0 sddddy badd p die o) slanl conls
laades lajye j g Lplinl SSE ool (bajpe e CuBye 4 bgye ¥ (hnghy bl (Y JS)
sl Ao (e Cunbye 4y bgyye i 5 (S 5 oY () (GIS) Jljile 3 Lo 3 (g 15 445 )5S 93 425 55
sl 35,5 )13 Lol sliee sam Jolpe 3 U s )1y (Slbgran Colus Jlai jl oS plaglinl 4 Cons (19,8
2 el ol 4By (iaogy ol Gl p gds 4 bisy lapiens Jobd Cladl il g S e 9 piagR dinde 4 dlawl b
slp cuibge soRS (slis b aptuss oo 4 by slaginggy ) oadaslid jislo 9 5l (dagh ols o6
sl 01 olital ()8 5ol ddg )3 ludl By (SIS sy 5 b il sl 203 5] S slagles s g B0
9 plusop plpl 45) Cow gl 3 2290 @lie Jodnl (anass o 3 o)lil (b 4 cuibge olinS
Bardoel & ) g 0 (ivo |33] &8 cunSlds 5 53 SO Cuidgo & Ol polis a8 345 00 Iy 0y 0B, (6,5 IS
g o Jsoly &8 cunl b 3uiS el o jl g sl yle )y (66X yiren (Haslett, 2004., Arnold, 2021
(VY O, 5 (5,255) 398 yoxie dlins ()05 Joddmg & s 3,518 a2 sl

g3 Sbadl ¥
b sl S5 lias (sl 0 45 am3 g0 Lt )5S (slalias] uobius Dl 1885 b (198 sl Ao Lt S 5
8y AD (9,8 )ml dogs jd diwe opl (¥ JSE) o)l (ool e plas jouiS 93 as ) )ovl shasy e
(¥ U)oyl

i 5l gl ol g ol S 18 (g)l8 ji5ul Aden a4y St il Culi (i ColB) o pme 1 ade> (ol lie
(B JSK5 oV Jgdn) 15,5 @oglis 19,8 jus] ddge b Sligead doyd g coluw



Vot o9 6ylasis o J3) 6193 « ol polio il poS>

e Soble eslezal coale
M
f ) f N
oy rorere | g merereeres
(sl 5a=) (Gl &5 Lil)
| Bl s g Slgeen |

[ i || Sin o o e

L
Y I EPAC RV B If- :u_ o SlaaSll (S Sl S 53 g S
el s e pale S g gt fSAE 3 S
ik hey Jalye il (S sles Y U
45°0'0"E 50°0'0"E 55°0'0"E 60°0'0"E 65°0'0"E
z . : , : ,
g
z z
° >
st s
g g
z z
2t g
z z
st g
g 8
[ o S5 ol sl
99420 sl 0jg> gumb jp0 O 0 20 30 A
50°0'0"E 55°0'0"E 60°0'0"E
Ol (S glial) (ol sloje 5 (350l Sloddgs) (b lajye V' JSW0
45°0'0"E 50°0'0"E 55°0'0"E
45°0'0"E 50°0'0"E 55°0'0"E 60°0'0"E 65°0'0"E - T T T
z T T T T ™ 2
st 182
¢ ‘ NI -
: it
4 £z
o 122 ¢
: FEl Ll Iz
] 351 09,18 5l 035> 8
[
[ oy
£ | aeotng s aslses
er 1 | obess>
] [ e
[
0 100 200 400 600 800 E :l;t::, 5 Jisasles 0 a0 80 160 240 :sz:\)mms
SO'O"O'E BE'QI'II'E Wﬂ"ﬂ'E 50'0“0“5 55'0"0"5

Jozon Sbplinl & Cons Sy5 o) joul Ao Ll cubse F JSWS




1y Solis0] /.. o golio Lingy o prho 40 5101 51050 b 5] Aiis jpo 6y ki i

098 sl Ao (slaglinl Sligen Cunsg ) Jgsa

095 8l 8dgn Bagusme 45 bl B Conlune

EEN (k) s o gy gl il g o0
FY/¥Y YAY-V/\A Oliwjo>
YA/FA VFYYA/AA Gz 5 Jbes )l
WIYa YVFaR/vY s
\/5- Yo¥S/Ye Oladol oz 09l
5.5 £YVIYD sanlyzs 5 4s5LSeS km?) (SSFAAM)
VY VVOY/YY Sy
e YY/YS oo
A /A~ Olden

g3, ol spie

Lol

0 5
0 ol
L el pgr g aglSeS
o ol
[ R
ot

okl
B sl g oyl

098 sl Aoy 3 adly Glalinl Sligen Cunsy O JSUS

sl s )3 el e Cumbge ) (b el (] )0 s e Sl 5l Sy e 0 alis Sl 4 a2 L
03,8 M) jle 1y O &Vole janass bl (wlw (sdjye p Hie Gblio cpl dnog sl (5525800 sl 918
098 sl Lo o plie (anass 15 (5l b 45 amd o LS Cubge (5oTIRS st JSE 3,59, bl



VPt o0 bylos o 3/ 659 « ot olio i paS> 1A

S50 ol SISt At g (655 SIS (SigSe Wlgiee g Cusl s> el )3 @By slaglinl ilsiel dnwg (Lol LY
A g |y 09)l8 gl Ao 5

0935 3T Ao 5o ST ailo Ca oo (T 31 suilow SBGWL 3 g0 il N —Y

4 (65500 (ol (slocsiindion 35 ol yo 15 ) ppizmen 0,8 o plosl Sl wlie > il ol e e
(s wlSap D pdy o pbul syl wlde ;o Mas oo Copdo gycpl 5l o)l dgmg oyl slassly pU
5 Sl polie 1 Ol wlie Copte .ol 03,5 Jlgds b classly ol oo 1) Ol mbe Copte lp o) Kon
@35 adbse (GRS e 2,8 )5 st oy (o yme ) Ol o (el b lie 45 0d o Sl ped
parasS crge Cunl (ol Slasaijpe 5 SllaoMo I Slie &S )18 550l Ldgs o @ly sl 3 006 pgSenly
(Y Jgi) ol o loglial cpl (g ake (gt base MLt 930 g ol 03294 195 o LYl

2 el @i 2329 4 dmogs 2 Yl (Stuly 9 gl dean (o 55 el 3 o @l S Codgie 4 g b
11y ool 0,08 L oy sl 00S dmngi glateds (gt O plie Sl gl el ddgs (slaglil Il
K8 i olgidd il Cuansdy 5 Byoeia 5i50] ddgs 13 s 43,5 51 ol qolio 48 S e ld 1) Sl gl ol
(¥ Jos2)

98 sl dsgs o) lase g Ol lie Cu e )3 Slogludl § anb (g pe dunlie Y Joda

2 Conn j Lauss 9 OF @lio Co o b baipo Jelas
0P U gl

b (g8 p0 Y Sl Sl 32350 1)
(3501 4590 (ol Slopundd)

ol JEsl 7 )b gl g aw el 4 bl omb MY
o Sl 5 G5 omh Y
LS o e )L YU ol

e Copte (Saomn o=k YU

Sl o e Gpas > o, o=k Y

RS U YL onb

Sl lpde S gt onb Y
ol s b ()5 YL omb
rgugS| CooMlw g (St g5 Lad> YL oxb
sl Gl o=k Y

Oy sbadly iz

098 sl dog ) Ol Jlisl slag )b op sete Y Jga

Lado K9S

. o
(¥ 43 3) 550] dogs ol sl doss ol - Sk

VSopnss iy

S

25053 55 050l g8 ¢ S53 95

S5
S5
2ol 53 pgS
Sos dzlyyd
S dzlyyd

ol

S eplesS ledee]
ool
ool
oless

o
SF

S o9l

S sl
Sz onl
Sz o9l
Sz o9l
S sl
S os)S

ol g Jbre o

ol g Jbre o

Vv SmgS Jiy
¥ SsmsS Jiy
sLleatee By
s
OBJge S
2903
o JloS s 895

Oy sbadly xie



-4 Soli90T /. I olio Lingy oy ko 43 (5510) Uiy b jusT dibg> jipo (5 104kg s 4T

O ot el 0 O gt Sy pde (Szey carge ()8 j5ul Lo 3 Ol (nb s i g,00] ]
op) el .l oad 365 b basye (claglisl 4 plp sy cusyd clacl 3 cplpl 1B ,S 0,8 jusul dbgs a8 Amd e
G Cuibge ] donds o Gl 0ad (19)l8 il g 1 @ly Sl o e Caldy (55 IS s Cigine Iy
Oyguods 9 03)S Colin olgodd Cuomwdy yidy drwgl Bun b 1y byliol 48 Llas ¢ ol mlie a5 canl Sl GaeolisS o
ol 05 Iyl b LG Seangd s s

3,9 3 g s yloyo o531 Y-V

lacdsd 5 45 anl 1g)lS 550l L 3 010l ya claculun 5 0395 CeniSels (slonylSal, §) Ul i) (oo i o5
35 )5 faise adps o) ol e e Sy o 330 b bl dna oDl 5 455 e shinds e
Ol 39508 373 (S ingn EoaolisS 15 4Kl b g 43 JuLL duwgs _ghie (slod] 4 Bon el by ol Ll
ol 0salonl (198 550l Ao plaii 6D o (Sloizl (5250 o 9 Sl e Cupde A Foszmn & Sejl)d o 0l
b S 35 i s (i it & e 3,55 Sl 53y (ool 45 ny o AF Jpi)
(£ JS8) caol asgs pl 13050 51 sy slayleyy 66Xl g

o9 )...'7(.:‘ dogs )0 il i laleyd et (663l oRS ¥ Jg.\e

3 51 slagley ss¥lns

PO Sdedily il PO SdoolisS s e pladl [Sise o

e o loady) cogid s a8 s ,
S s T g s o O gy ol Juas
S JSide @3N o
oYU o8y ol 8l L sLecol bl )
9 YD (4i8) O ) oPk um sk 2 oot Llasis s
) E95 5290 G j bame Ll ol
gl pgls ) (S 35l A2
. o 59 P o O gueS 92 pPul Aeg>
Gyaloo g Comddgd o il g olgsul adss agi g ol S ol ool
Sl @opply g8 8y gl Ll calo g gjyslas
csliols S0

s (slaasl e

+ l_!‘l_ Jat
Caoie alia X

Y RV 4 ol as e

A S

) ol 039> dxugy

\GJI N wbﬂ/

a8 sl dsgs 53350 5l g lagleys (oS & JSWS



VPt o0 bylos o 3/ 659 « ot olio i paS> "

2T Aog> gl 30 g (b SOGW ) 30 GadAT (w0l 1Y

Ll jlase cul o @l oyt 51095 0 12135 485 4 ()8 sl Ao )3 drusgi yrws (258 oy ol b b
Cla oy gl g By g 485 Gjgo jul ddes b oy g e el Glaganie ba;
u»b)f )OU] :\.\09> 0 Lmul...w‘ o u.u:LwJ u).@ i 09 u] é.sL.n 9 L“B;LS‘” J.i.u u] o).,9<b J...Iy alise c.:L.a
ool )35 1338 e Ly il ool e St sloned 0y wolio &8 catly Jlasl ol e oplpl il
s 3 (Silo 2l S oy iy ol Jasl slagsl o8 (o8 e |y il glass b ole gl o b
drnogs ST jgods g 050 51,8 Wjlse ol e3game ym )3 3290 o @l 5 Cumer G WiAb el plidg (St
2855 o plwl Ol glie (539250 2 ket (alidl i 83500 52 >

S e g Lo F
Cond u’—l SllasMe gy puo quoT slrdlsio (yauiS bl 4y ailo g, ).oui Ao ) @dly sl il drwgd e )
Sam e b Sy b ol oo Cplie o5 AS aside (S9S Giegg 5 (VY ol s 9 B50)
Schlager &) s> cillas caliseo 3blio 3 o, Simgs plo zols b a8 ol od 19)5 jusul dsgs ;5 ol e oo
Blomquist, 1999., Kauffman., 2002., Paton et al, 2004., Memon et al, 2010., Davidson & Cohen,
w2 B8 S penad J)leay (2011, Strange & Dallimer, 2015., Gardner, 2019., Zipper et al, 2020
ol e el Ao slbjye porde 5 Ol el (Sazey S sbar g sl dop 5 gy ol
&S gﬂ Jl.a...,\ 9 ol%- Jris ‘d}L*’M J...n Wb L;Lb)l.i.aal) 5)().3.\ )'| Slasly O] d)'L.uobL» PO 9 ob)f )5)4.; Ot’ul
Jub asg ol ) s (2lgy Slaal 3l oabablid libo g3 45 oy (i ()18 el Adgs el Jilod )3 (o)
3 ey i olwsl 5 ()5 sladoly o1 (nl corgots 2980 4Ll 2) I 5 slagley plgisas Jol oSl
g Sloal 5w babja Jeod y laday Jolgs Cogli Slil > (owlow slajliel Cdbys 5 @Me dse 3 o
Saeatly 3 ol Biss wage & S ul () USS) cosl BS 15 09)8 sl Ags S eread Jaine (SijglsS]
569 (YOF) e slapingh @l b & cul oad (9) joul o 5o Ol Jlinl clag)b Bl ($ig) o g 00
by cd b diwe > gl (oolpiig by Kaly LU JSie cpl 5 oy sl )b cisllas (VoY) o) Ken 9 (55265
Turner et al, 2016., ) 395 sap o LSS 516 65,5 J13 ke aym0 locds s 0 jyome Gygo jd g Lgad
By )3 0l G &S ol 3890 (¢l Cudge HlSlo il Jud 19,8 sl dbgs )3 &S cam (5931 (Arnold, 2021
Wb i 09l sl Ao ) @ly sl b )38 1 (Sie g AVl &0y 55 5L )50 e el
My 5L 2590 @le panass 13wl jlul dawgs g lalpd cpl 5l cd)pgp sl 8l Wl a8 pde |y HILLE dewys
sy Lials bl b 4wl cdls  laciinjpe s (Bardoel & Haslettm, 2004) 595 (¢,555L O o394
L5)59l> s Lgl.lbuL.wl O LS’] A_)LC)L.A )‘ 9 b.))f w‘.\.lb «_j LYole uwu Chowsdy |) ui ulf.u .bbsudo 45‘5.)9)
Lop ol ple Copte g oo lapimgh b soly plgied ool dogs ulide 13 Ol gl 5)b)0 imgh gycnl 51 48
o Sl Gl slatngyy @l b ggose ol A8 S8 pusmsS] oMo sl 4 5 Juges ) )8 350l
2 il gl gimgs (YY) o) Ken 5 5,4 <Noori et al, 2021., Baril et al, 2006., Gardiner et al, 1994)
wamd o ol Time sl slaasgs )3 (Siigdyam (g ol sjpe ) 658 Sl S5 g2y Sl plie



m Soli90T /. I olio Lingy oy ko 43 (5510) Uiy b jusT dibg> jipo (5 104kg s 4T

Van der Ent et al, 2010., Keys et al, 2017., Keune & ) c,5 a5 )3 o2 jl b |y Ll o)lg5 oo a5 (g p0bas
sasis Ol JLs sud g w815 egais, eyl cladijle dezg 9 8 pul dses ogws > (Miralles, 2019
slajye 4 JolS SS5T L O wlio o pte S glacuslow wdais cplpl fcusl 0,87 )l 1y adg> (So3olgyian (slajye
Lol ] ol wolio &g oo (gl ggie loladl I clandy siojls g s HIS cole jusul dsgs  So5glgyhd g  owlow
(Zipper et al, 2020) ol ol plio Cupto 13 wiumw 2bg pudlio p 4S5 5 HeopiumsS] BG4l (alue 55
ol Capde (Sazmg (ol Syt Jol (sla)lid 5 Mallop slape o9 ol @lio (S Codguome 598 lulyd
el Slotizn) bl (sla JLSs polt5 5 oo (sl LSS S5 &8 gty s 0,5 2051y 4335 ]
N gt 3 o Jal ozl iy yan bauslew J) (B0 48 Jloy sl 0 Gilises slo il o s
5 Ysd )ik ol plasesS] S50 Condly e Ol lie Copte IS slacul Bk lplh ol 4S5
e Bpae Copde S92 g el Gty (S e 5 e (§)smedidye oS5 O plie Cujpte ;> 4 598 M
Copde M slaculow malal Do (655 gls Wlodds CunSlls 4 e calises Hladl jo &S Sl Kaly H1,SS 51 55 9 b
b o el b dnngs (ol il sl Ao (b slajre 3 (St g arll] CaSl o 528 e

255 )18 e )58 sl claase Ko 5 09 joul Ao 0 Ll wlie Copde ol jpiie plgiedy



VPt o0 bylos o 3/ 659 « ot olio i paS> "y

References

Abdelhady, D., Aggestam, K., Andersson, D. E., Beckman, O., Berndtsson, R., Palmgren, K. B. ... & Piles;o, P.
(2015). The Nile and the Grand Ethiopian Renaissance Dam: Is there a meeting point between nationalism
and hydrosolidarity?. Journal of Contemporary Water Research & Education, 155(1), 73-82.

Arnold, R. D. (2021). Systems Thinking: Definition, Skills, Simulation, and Assessment. Stevens Institute of
Technology.

Ashraf, B., AghaKouchak, A., Alizadeh, A., Mousavi Baygi, M., R. Moftakhari, H., Mirchi, A., ... & Madani, K.
(2017). Quantifying anthropogenic stress on groundwater resources. Scientific reports, 7(1), 12910. (In
Persian)

Baker, M. E., Weller, D. E., & Jordan, T. E. (2006). Comparison of automated watershed
delineations. Photogrammetric Engineering & Remote Sensing, 72(2), 159-168.

Bardoel, E. A., & Haslett, T. (2004). Success to the successful: The use of systems thinking tools in teaching
OB. Organization Management Journal, 1(2), 5.

Balibar, E. (2002). World borders, political borders. Pmla, 117(1), 68-78.

Baril, P., Maranda, Y., & Baudrand, J. (2006). Integrated watershed management in Quebec (Canada): a
participatory approach centred on local solidarity. Water Science and Technology, 53(10), 301-307.

Bernauer, T., & Siegfried, T. (2012). Climate change and international water conflict in Central Asia. Journal of
Peace Research, 49(1), 227-239.

Blomquist, W., & Schlager, E. (1999). Watershed management from the ground up: political science and the
explanation of regional governance arrangements. American Political Science Association.

Cohen, A., & Davidson, S. (2011). The watershed approach: Challenges, antecedents, and the transition from
technical tool to governance unit. Water alternatives, 4(1), 1.

Dallimer, M., & Strange, N. (2015). Why socio-political borders and boundaries matter in conservation. Trends
in Ecology & Evolution, 30(3), 132-139.

Eklund, L., & Thompson, D. (2017). Differences in resource management affects drought vulnerability across
the borders between Iraq, Syria, and Turkey. Ecology and Society, 22(4).

Forrester, J. W. (1994). System dynamics, systems thinking, and soft OR. System dynamics review, 10(2-3), 245-256.

Gardiner, J., Thomson, K., & Newson, M. (1994). Integrated watershed/river catchment planning and
management: a comparison of selected Canadian and United Kingdom experiences. Journal of
Environmental Planning and Management, 37(1), 53-67.

Gardner, K. (2019). Moving watersheds, borderless maps, and imperial geography in India's Northwestern
Himalaya. The Historical Journal, 62(1), 149-170.

Gohari, A., Eslamian, S., Mirchi, A., Abedi-Koupaei, J., Bavani, A. M., & Madani, K. (2013). Water transfer as
a solution to water shortage: a fix that can backfire. Journal of Hydrology, 491, 23-39.

Horton, R. E. (1932). Drainage-basin characteristics. Transactions, American geophysical union, 13(1), 350-361.

Hulme, M. (2008). Geographical work at the boundaries of climate change. Transactions of the Institute of
British Geographers, 33(1), 5-11.

Iran Water Resources Management Company. (2022). (In Persian)

Keys, P. W., Collins, P. M., Chaplin-Kramer, R., & Wang-Erlandsson, L. (2024). Atmospheric water recycling
an essential feature of critical natural asset stewardship. Global Sustainability, 7, 2.

Kauffman, G. J. (2002). What if... the United States of America were based on watersheds? Water Policy, 4(1),
57-68.

Keune, J., & Miralles, D. G. (2019). A precipitation recycling network to assess freshwater vulnerability:
Challenging the watershed convention. Water Resources Research, 55(11), 9947-9961.

Keys, P. W., Wang-Erlandsson, L., Gordon, L. J., Galaz, V., & Ebbesson, J. (2017). Approaching moisture
recycling governance. Global Environmental Change, 45, 15-23.

Madani, K. (2014). Water management in Iran: what is causing the looming crisis? Journal of environmental
studies and sciences, 4, 315-328. (In Persian)

Meadows, D. H. (2008). Thinking in systems: A primer. Chelsea green publishing.

Memon, A., Painter, B., & Weber, E. (2010). Enhancing potential for integrated catchment management in New
Zealand: a multi-scalar, strategic perspective. Australasian journal of environmental management, 17(1), 35-44.
Noori, R., Maghrebi, M., Mirchi, A., Tang, Q., Bhattarai, R., Sadegh, M., ... & Madani, K. (2021).
Anthropogenic depletion of Iran’s aquifers. Proceedings of the National Academy of Sciences, 118(25),

€2024221118.

Paton, S., Curtis, A., McDonald, G., & Woods, M. (2004). Regional natural resource management: is it
sustainable. Australasian Journal of Environmental Management, 11(4), 259-267.

Pierrat, E., Dorber, M., de Graaf, 1., Laurent, A., Hauschild, M. Z., Rygaard, M., & Barbarossa, V. (2023).
Multicompartment depletion factors for water consumption on a global scale. Environmental Science &
Technology, 57(10), 4318-4331.



nr Soli90T /. I olio Lingy oy ko 43 (5510) Uiy b jusT dibg> jipo (5 104kg s 4T

Powell, J. W. (1879). Report on the lands of the arid region of the United States: With a more detailed account of
the lands of Utah. With maps. US Government Printing Office.

Sadoff, C. W., & Grey, D. (2002). Beyond the river: the benefits of cooperation on international rivers. Water
policy, 4(5), 389-403.

Sterman, J. (2002). System Dynamics: systems thinking and modeling for a complex world.

Thomas, C. D. (2010). Climate, climate change and range boundaries. Diversity and Distributions, 16(3), 488-495.

Turner, B. L., Menendez III, H. M., Gates, R., Tedeschi, L. O., & Atzori, A. S. (2016). System dynamics
modeling for agricultural and natural resource management issues: Review of some past cases and
forecasting future roles. Resources, 5(4), 40.

Van der Ent, R. J., Savenije, H. H., Schaefli, B., & Steele-Dunne, S. C. (2010). Origin and fate of atmospheric
moisture over continents. Water Resources Research, 46(9).

Wolf, A. T., Yoffe, S. B.,, & Giordano, M. (2003). International waters: identifying basins at risk. Water
policy, 5(1), 29-60.
Yoffe, S., Fiske, G., Giordano, M., Giordano, M., Larson, K., Stahl, K., & Wolf, A. T. (2004). Geography of
international water conflict and cooperation: Data sets and applications. Water resources research, 40(5).
Yousefi, S., Mirzaee, S., Keesstra, S., Surian, N., Pourghasemi, H. R., Zakizadeh, H. R., & Tabibian, S. (2018). Effects
of an extreme flood on river morphology (case study: Karoon River, Iran). Geomorphology, 304, 30-39. (In
Persian)

Zipper, S. C., Jaramillo, F., Wang-Erlandsson, L., Cornell, S. E., Gleeson, T., Porkka, M. ... & Gordon, L.
(2020). Integrating the water planetary boundary with water management from local to global scales. Earth's
Future, 8(2), €2019EF001377.



