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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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Table 1. Principle for creating covert management scenarios, water management and climate change in Hableh-Rud

River Basin

. g .
Lol Lyl cl g UT: s,
%)
Ao 9 S jlgyle SB L (L3 g 8 LS (idgy e slee YO ) Ll Sk L e Sl slogsyy Jesl g )55 \
203 Ve b o o gt b b oee b 3res N
el b (LS g i (LS Jdgy (Baes g awgie ST L epte o YO I iy (SW)L L &0 Slagbyy Jlosl b olyen (L) v
Jop Yo Y. > Ls‘)% ~
oS 5 8 (LS gy (AU BosnS g pmd SB e e YO YL (SH)bbgle sl wlagis) bolyes )5 48 % v
KWSTS D2 SO g %
o cbnogia b e S S5 59 51 5 5ot 0500 £yl cytosleo Voo (Yl S,k b gile - L .
Loy FO YL é”
dod 5 S I 6yl S by LS g b aLS iy e ka V0 B¥er Sl lghe  oblS cuiS b olan o6 58 sbol R
2op3 Ve b o b dawgle C8L L Broe U Bros s
18l (o skes YO+ 1 Lty (S5,L) At 45 (gllSng, LIS ol i el g, S galss S 5
F ot ol o YO U jho cud b o515 o8 (IS 9 (i diilo b bl (o (15> €S PR . v
Fo V8o b el g Guas dass —Bros SB cyio Juo ¥o v i
We il 35S Uil b o yd YO U joo Cud (Bres dog —GBras SB (b g )15 EU ablu b bl K b A
B T Na
Soe ’
g e Veee 05 g e den YO+ (VL ()b (Gros SB- o p Ve B Ve o)) 3blie sl q
ithop s bl ' A
Gros dogd SB i leo YO« I ey 5l o> Yo Ve G 0)]5 3ble & ynylbg 51 03 AN
5aas Aas — o S gia o Y0+ 1w )b ko> FO B Y+ o e el sbolie £l el & "
5] cyingen Y0+ J| i (i)l e bans dosd 9 (oas S cdo > Y0 31 5y oo « (,5y5 (3blia , A J
)l oo Dok UR)R Bres “}.5&*“ ) ot ced e = gb iy bslas g5, ()15 ddsle W
Cudgdone 94y
D9 Jloel 39290 Cunidg )3 (oS 495 b o 298 55 g0 Cunds )
o35 235 (i el S ol 1 ol S 5o & 55,305 oS (58] 95 o 3 P
Otg Cejp ialel Jio polol e 34 ) 0l 9 453 il alS oSN e v
Al Gl 1oy Ve (0liS Ol S s (58 5948 Ol usliol &y 1 3 v
b 2900 203 Yo (65,088 O S g 58 $59kS o 28 o e i ¥
Ll 5l Loy pd glanyd Y Gialidl g (5L )3 o pd Ve ialS gl (58 o8l &l i 1 o
. Slodd w5 Yo csl )
g by Gl & (g Glad 5l ao)d YO (mlye yiny Cupie gly 03l bl jolaie 4 »f\f.)b)w)a R waﬁ _1 5
ol sl (agams;
Slosd seolyd jl ao )y b by v

D9 CAby latind 4 e Slods | ao)d B0 (@mlhe yins ot (gl 05:50] dbxy) jelate 4

Ol ly (g




Yo

oSy Tl g (A g (rllins yrol (Bgl dime S (015 el

V¥e e bl g jlee VY 0)lois /p233lgd Jlo jusul 0jgn o e doliimngsy

39y a4l adgs 3 0l () (S yuite sl BSOSl — (U 5 (el G pd Slajlime 3l =Y Jgun
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Figure 9. Effect of vegetation-based management scenarios on the Physical, Economic, and Social Conditions of the
Hableh-Rud River Basin



oSy Eal g (ol rS sae (nllan el (3l dme (S (oS el

Y& lolw dl)y 3)1,{5) )l o3l L .)5)41»:> 4[&)9} ASg> S 9 u’l éal.m éol> Co e J..\A 43‘)‘

39) dh> adg> )3 (y 390 Syl ol (AL Gidg o e Glag )l (2045) Candg Y Joio
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 proposed 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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