[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

-~

4 Ve lianl g 5lee VY o)les /emdjlgd Jlo juul 055 Cape doliiangh

$) rb i 9 (5559UaS pole o1
3l 03 Cupie aclingsy

" S 9}4 4-‘&0"

39 ke dldg) adgs S 5 O @l els Cu pro Jio &1
Slobw 2bgs 3,509, 5 dliwl b

£ oSty Tyl 9 ol g (6300 ¢ (yllan puol < Bgl dumo ¢ umian g0 )5 ] il

Oy sl s @l g (659l Bj9el 9 ilaios $ WSl § S cblas Sl ion sl )
(E karimi64@gmail.com : Jggume o g3) oyl bl )5 «(65)5liS gugy g ()90l cliuios lojlw
OB (b @lie 5 (555l pole oSl ()55l 095 jletals g Sl =¥
Sy oD g Lazee 0uSilingy gyl yes (qwlige 080l Sbiwl -V
by il (b wlis o d)',?L:;F Uiigel 9 ©lisdes S pe ‘d)lf}ﬂﬁql 9 S cblis Gligs yisy gy -
olrl ol o3 (gjpsliS @y 5 hjgel el (lojls
AN 2 pdy o, WFITY 2ol o,

WA LW ais

LYV TS
5 o o sl 3 ol 20 e 9 50501 lobas 51,50 has il ssliions wlolas (rligy Jao 3 (il
bulyy lao p Sloial g oUaBl ( S 3ad sailolwmj Jolid ogtdo Jao wdwi 0315 &l 39 aks dilddg, dbgs 4> S
Co s y9031 b Jio (Bumicions .l a1 Vensim 13800 5 33 ol o —0 a3 H13g0d wdwd sy 3,985 9 Jolre — Je
35 e o T e 5 9 RS — 5 L Wil (g Jse 035 ol Je 3,Shes (2,1 B 9ol 9
5 &l pile Co o coddl ( BLS indgy Cu e (g liw . G1aLSd (Jed bl Como byl dod (gl +/TY 9¢/TY
aS 31> LS Al Yo 0590 ST 40 (om0 090 (g b o 1 Juols g lS Ll dungBo 39290 Cumndg b S (59!
y @ 398 5 (w5 O @2 w03 WY 9 VEIY i s 50 oyl (lgisay (55,9L8 O (2T) Capate (592w
IV L i 810 ool Glacullad (595l coigmy g Gl yd (Sl i SIS 1. AliSuy 0 290 D990 B9 42 S
9 0395 SBCS )8 )3 (I (e N AELD 5 G2 )l Gloieds 35290 g A S (I S yd O/
Moyd 00 CAIdp (Go1ylm i Jols &lhe ZW] (5925l 12 b 9290 259 4 i 0 3T/ E 9 A b i i i
C3buw lecds D93 g0 audg a1 Cumd Al Yo 0,90 S ;3 wuoyd £ dgus 45 Curdg S U (cogimsj ©lodd ol 43
0L 2055 jliel) 4850 Cu e 4 bgaye (sWdjey 3 S Lo Slp 1) 395 5 ke Joled olaid b aBlLS 5y
Gyl 5 Jslao 5 o by, 31 olakiad STyal Gl sl ol aligy Joo 31> s (MO sedy0 (sb s

[ DOR: 20.1001.1.22516174.1400.12.23.12.7 ]

[ DOI: 10.52547/jwmr.12.23.119 ]

Sl Kodgw dilolw

Vensim ¢ Jolao— Jde 413905 ¢ 0500 Joho ¢ 53lduing sy JUuw ¢ 63,95 5U (slad s s 1 glS (sWdojlg

Gl cas jals (eins gl maw (B)0mb)
o jop (Bl rgd g () SBCdS Jlals
(2P b JuSis Ll caby iliel (ol bl
Sl @logy cundVl chas,e o Lo Lol sy
055 03jbeS blierd 4 &lpe i dmply ol i
5 Slshls (V) Cosl (gmio 5 dipged dmgi (JKx
Copde Glp ) able oby 350 (1) )Sen
Bz 3y )54 a Jled 3 s o @lie )Ly
Spas Cople b Slag)lw oyp wdlas oyl
@l e a3y Jbyd s gl oMb & g O
(Slopl ded ol sy, ashl Sygo 4 b lis
e b e il o £ e YO ol Lol
w5l sume oolitnl g Cuxes A3, LialS @loludl
5 ol glolis Jials el 5y slagl plsicd; aiuas
(VF) ohlSan 5 oo 505 bl oMb 1y ials
O 98 Ol gl il Copte 1) slabs ol 38
Ao Cure> «sdlaidl uLal AJLaL»)i} T2 D508 Ls{lij)l
o Sapte g ol (Sl ey e ol Lol
e dd o & Lold 5 asye Ol oS oy L ol .

LVRUPY
5 cuolio ooliinl 5 Copie ditwd Glas wliw j0 b
3550851 (6 S paenad diojls SB g U wlie o e (8)
Sl s S ol paseiiol ladaly (glodnd
et 9 @ (Slodend (o) nl odes Bum 9 o0
A V) cwl oai] g Jed byl > ailelw ks, (o800
u_vb)ﬂ 4 Sl u.sl.:y 3)5»;.5) (Y;’ 9 Yo N ONY
OEaed 9 Mo S iz sl § Clopeal
Lo ol oolil o,k ;5 (o3b; &Vlgw 4 Ll
5 by lacwlw 5 b by Lél.}ml o
4515.)9) (Vﬂ 9 YY N e sV) ..\J9§ cwb ul uwu
Olwped 9 Glow gl (ol lhag) LS 39)ale
9 bSO gie (ke W29 (ol Adloo Yl )S
Mo sh)b dgyals ool cwl e S paje iy
SE g ol ple aiej o (ool calopladl 5 (anb

1- Driver-Pressure-State-Impact-Response


mailto:E.karimi64@gmail.com
http://dx.doi.org/10.52547/jwmr.12.23.119
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.12.7
http://jwmr.sanru.ac.ir/article-1-1032-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22516174.1400.12.23.12.7 ]

[ DOI: 10.52547/jwmr.12.23.119 ]

oSy Tl 5 (A pS gage (llanes pol (Bgl diome ¢ S (o1 el

VYo Slolo obg 3,59, 5l olitul b 39 jals 453, asgs S g Ll plio zoly o pio Jio &)

ol 043 @ly liaw il 3 baas o 18 sl i
sl g e YWY ades oyl dlle bwgie [ SW5L
ool ela)) sl e o Sl 4y VA allle lawgio
Fo VYR ] dal oy 5y g e ¥OF odgasme oyl dlat
O & baye ases sl il by mew
podes il ldS g PHlS (Sgjgie
dl.mlf])% 9 él)ﬁ Jolis sdes yquody d.él)l ‘51@‘5).3)15
At gl (S g GLEL > (655liS (S oL
@l oile gl adlas )90 ddlaie )3 I il
(VY) L3l e
Wdilobo o 5 by y25 Y

Olesds (golaidl uclo.ol—“;ﬁ,)d slaailolu
908 adg > Sy Ol ple galr Copte G5
LA ol
S b ol 5 V=Y

TSSO PR JES )f w2l 8 el S
Il aals b Uy, (Bl 59 sy
Ol oMo 290 S ialS g9y p T 5L Ul
Aaso)ls Gy Jsl g adg g SB Galod Sl
lass gy (¥ JSE) 35 O kS kS s
llyy drlrs gy Kopel SB cbilis yosdl oo
cerdly Blaol algl b))l Jse b edlatl
Cawl 0ad odlimel O cuiS obsyl e (L-THIA)
Yl Bly 3y55 5w S5 Aloee I oslizl by L(YA)
o3lizwl 'EPM o jl Giolod (i siun € A5 (35055
—ob 9 R Glagasls ) olil b s ol a3
(VY 5 YY) )l i Como | iS5l

—A_f):xn A,ﬁ;;)J }l oalitl b l) ‘rj CBLLQ d%y)Lgii ngL»LJAA
sostia (sjleio 5 (DPSIR) gl pb-cllomlid
Sl el 39555 ssul ojes > albele b
o loges § 5 JSiie Cipys cly DPSIR sl
cestde Jao 4 ol laibls gl g Jokeom Jo
e pain 5l Sy & b S WS el
Wbl obg Jao dawg (lp olie lpic (ogrde
am> o S 5l g St gl 4 1y Blize i

SHSRE g en ABS g0 Sl (gu)p L
o Slr el @35, @wlle oby Juo & 58
CablB pined Cwl Cuw laze 5 2k mle Copda
5 <l gle Capde sl ol Jao 3 a5
dgyalis adgs 0wl obgr 2,55, 5l edlitwl L S
P g OMie &) jolaieds pizpd b o &)
wly lyie o ol 3 5o Jele don (8,5 o
Sblidl by glyea ) SB oy O plie ol copis
S iy Sl dawgr Cas

(g, 9 3190

L U0 ade (Syre )
5o Y5l Y claske b adlhs 350 adlaie

Woer Coluo b g (B8 Job OF A b0V Y5 Jlad

i R e

g bag g baglunss bies adgs Jlod (5o () JS2)

5 ol ol e3gae 3 (Sl ot (pizen

610000 680000
1 1

3980000

ol

384?000

Lazal,

§5 oy i

Sy gL

- YeOr sl T T T
0 15 30 60
MRS Kilometers

z
T T
3910000 3980000

T
3840000

T U
610000 680000

) Olrks Qlew 9 Ol bl 4> dgydl ‘§5L'>_>9) Lo wﬁr Vs
Figure 1. Location of the Habel-Rood basin in the provinces of Tehran
and Semnan and in Iran
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1- Long-Term Hydrologic Impact Assessment

2- Erosion Potential Method

3- Nash-Sutcliffe
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1- Limits to Growth
5- Success to the Successful
8- Growth and Under investment

2- Shifting the Burden

6- Tragedy of the Commons
9- Accidental Adversaries

3- Eroding Goals 4- Escalation
7- Fixes that Fail

10- Attractiveness Principle
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Figure 2. The conceptual flowchart of the model
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Figure 5. The sequence and components of the economlc quantity and quallty of water loop
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Figure 6. The sequence and components of the economic erosion and sedimentation loop
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Figure 7. The sequence and components of the economic - water balance loop


http://dx.doi.org/10.52547/jwmr.12.23.119
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.12.7
http://jwmr.sanru.ac.ir/article-1-1032-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2026-06-30 ]

[ DOR: 20.1001.1.22516174.1400.12.23.12.7 ]

[ DOI: 10.52547/jwmr.12.23.119 ]

oSy Tl 5 (2l S s e el (Bl A S (008 el
WY Slalo obg 3,509, 5l olitul b 39 jals 453, asgs S g Ll plio zoly o pio Jio &)

<Nitrate+Nitrite <FTiospriorous per

ear> .
per year= 4 <Domestic

<Erosion per demand>

year>
() Soil lose cost
Sewage

ure> Treatment Cost

<Scenario> Agriculture cost

Death and |
Domestic demand migration out ~®——Decrease >JCost 4\

\ Range cost
me

<Scenario>

<Agriculture>

Cost per unit <Orchard>

Per capita
) consumption

<Range>
Agriculture

a4 benefit

Range benefit

(coolazBl ailobw s 5) 0as w5 )by — 0,033 Jdg0d I i —A S
Figure 8. Part of the stocks and flows diagram (Economic Subsystem)

(VA 92 51 olasdl) 29l adge ouldl i g Ol oyt (LS by Co e (slaglis sl selsd =) Jguo
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Table 2. Values of Coefficient of determination and Nash—Sutcliffe Factors for Variables Investigated in Hableh-Rud

River Basin
iy g w oyt R e ~
Pk
+/A A% A% 5y SN (RZ) o ey
e VA LIy sy v S5 g
3 4 cum .- |
-/ s 1 B
’j' = N )
- =¥ ~ 2 -8
5 -1/ }1 -r/ve
= L]
é —\f g 2
: ' 5 " - ! A 18 e 2
(vear) ;le; = (vear) als;
oA  ?
|~3 -3
o 5} Y
1, 3
3 !
g 7
5 \ 1.
E <
; . // ; .
2 A 10 e Y By T = = =
é (vear) yloj g (year) ob;
g e
E 3
3 .
2 o i Yo
: i
) &
- — 3
= L]
5 o E 1)
z E
= =
= = .
2 Yoo
\ A 10 " . g A 18 " 12
(vear) glo; (vear) gl
‘51 Yoo
-
158 ot (5l000 3 b 1oty '
Ly — & ! _}
dolghedts o aady a;
é’\
LI A 10 T .
% (year) glo;

Sgytbe asgs sloial g (ool ( (Sojub Cundy 2 ALS Gy oyt (slagy bus 51 -4 S
Figure 9. Effect of vegetation-based management scenarios on the Physical, Economic, and Social Conditions of the
Hableh-Rud River Basin
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Table 3. Status of the ranking of vegetation-based management scenarios based on the parameters studied in the
Hableh-Rud River Basin
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Figure 10. Effect of ﬁroposeq scenarios on water balance and volume of groundwater table, water quality
(phosphorus, nitrate), sediment and economics of the Hableh-Rud River Basin
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Table 4. Status of the proposed scenarios for water resources management, changing the pattern of cultivation and
climate change based on the Parameters evaluated of the Hableh-Rud River Basin
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Abstract

In this research, System Dynamics (SD) modeling was developed for facilitates the integrated
and sustainable management of water and soil resources and improving the understanding of
watershed systems in the Hableh-Rud River Basin. Reference diagrams were created to
represent causal relationships and feedbacks. The conceptual model, included physical,
economic, and social sub-systems, was created based by causal relationships and feedbacks. The
model of stocks and flows run in the Vensim software environment. The model is comprised of
Model verification was carried out through extreme condition tests and behavior reproduction
test. Having the Nash-Sutcliff and R® coefficients with greater values than 0.62 and 0.63,
respectively, the SD model satisfactorily simulates all variables. Different scenarios of
vegetation management, climate, water resources management, and cropping patterns were
compared to the outputs of the existing condition. The results of scenario analyses for a 30-year
period show that the agricultural water use efficiency scenario, as the best scenario, increases
groundwater and water infiltration volume by 14.3 and 11.1 percent, respectively. With regard
to the erosion and sedimentation variables, rangeland restoration activities were chosen as the
best scenario, with 7.12 and 5.24 percent reduction. The greatest reduction in nitrogen and
phosphorous loss, 8% and 6.4% reduction could be achieved by implementing the rangeland
restoration scenario. From an economic perspective, payment for 50% of the ecosystem services,
with about 46 percent improvement compared to the current condition, was determined as the
best scenario. Stakeholders expressed their highest willingness to participate in the farm
management activities with the accumulated score of 85.6 for public acceptance index. The SD
model is a beneficial approach for stakeholders understanding of the causal relationships and
feedbacks in the system.

Key words: Conceptual model, Cause—effect diagram, Feedback loops, Suggested scenarios,
Vensim
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