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Figure 1: Geographical location of the study area


http://geographical-space.iau-ahar.ac.ir/article-1-3392-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 11:50 IRDT on Thursday June 11th 2026

Yy

e S1Se (sbe Jale 5 3ludue 3 oaldianl b o)l o (5, gTpas Janiliy ibaplss

e@‘: SS9 > LS ()é_,.z ‘;:f_g 6)_9.:': Ser ) b-‘_’{ YL} Y Jg..f:
Figure 2: High salinity and gypsum soil in the university
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Figure 3: The process of preparing data and creating an environment
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Figure 10: How agents work in the environment
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Figure 11: System performance


http://geographical-space.iau-ahar.ac.ir/article-1-3392-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 11:50 IRDT on Thursday June 11th 2026

Ve lieas VF o jlach aS g Caas Jlow < sl yha sLdd sale saaliliad

e

»- netlogo - NetLoge [CA\Users\majid\Desktop)

| (-

File Edit Tools Zoom Tabs Help
Interface | Info | Code
normal speed

s [] + P aution <] | ] ] view updates | G
Edit Add .

Delete -
ks continuous

‘ Setup || a0 a| ME-ELEVATION H M-Rain |

| M-Network || M-5-Speed || C-Temp H LAND |

—— ’—ﬁﬁ MR OISTANG
GROUMD-L... 5 WATER-LEVEL 30 weights

BRUSH-TYPE

bailders
o

setilers | crossed

no water
: v

values
L9

Center () Cear )
bserver = \: I
Netlogo ,I55l p 5 53 s (55lwesly A Jss
Figure 12: Implemented System in NetLogo software
57°40'0"E 57°40'30"E 57°41'0"E
1 1
S1o1 Gblio 1add oyl gis

' Ot T Jlamin! Juwils :
< 4
2 2
= 2
% 3
i Jaily 5110 Gble

ol @7 Jlazu!

[7] olsiits oud aidly abrgxe
[ ] pbtyt
z £
) S
= %
p 5
N

z £
2 [|o 160 320 640 2
| ———— &
} o
2 1 | ! 2

57°40'0"E 57°40'30"E 57°41'0"E

GIS ,l}:’lf,; 25 @ldde 51 Juol> g 5 Sl Y S
Figure 13: Output information from modeling in GIS software


http://geographical-space.iau-ahar.ac.ir/article-1-3392-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 11:50 IRDT on Thursday June 11th 2026

™ e S1Se (sbe Jale 5 3ludue 3 oaldianl b o)l o (5, gTpas Janiliy ibaplss

& S 4o

035 ol jor by, 5 oL al>dle LB SalS L oS Slase g3 o 5 Olnl S5S5 l S Ly, 4 ax gL
e Slaas o sl o le S Wy ey 3 ol e 4 5L SR L S i e 5
Blas e glubid 5 S U5l 6555 el Liolls, 5l g goslinad 5 UL ©F (soslpar g
Sl b il e DL sl e Slaniomm 5554 3 a2 5 e P8 S OLL O (55T e il
S 6Sesm 5 b bole iladite &5 iy o pl & s 2 SleMbl ) 5 el bl (Gileand
OISl 5l G153 LIS lls OLL ST sl maar Jomily pLOKG oy 3 Lo Jole (55land (slapis
DS 3 L oS sls L b ssle e al b Olos 88 e L) il (sl OIS oMbl LT 5 S 5
oeps a3 1 0Lk O Goslaer S clie Glaas o il o OS5 Oloy L #S s D313 13 oa
53 LS il 05 e GIS) lilir Sl ptan b e sl ol 3lodde 3l L cnl ol
Lallss IS 5 (68 reandd oy 3 5 Ol e &8 03503 bl Sy 5 0Lk O oslaer Jemily b3l
e 5 oSl =l s Jlantle gladsls oS15 4 ax s Lol o d laams s gl s 5L
535S Jad Ol b (SUL S ol Glacbly, iy oo e 4SOT sl s eSSl s 5en a3 s
Gy, e 53 5013 vmbie Jb slab Gluscstle D5l 5 b ol ool 48 3 O 50 dai 4
ot Rl s 4 oils s by 3 O Ol e e alis e LB EalS ol a4l OL >
b el aher 5ol 03 adllas 550 gadlie 3 UL Cf sl Glaans o plails ol Ll ye
Sl e 53 0l (g3loaned e 53 SL Jalse Dals SIlts ol ot wsls O o G opl 3 &S
GO Gl 1y s oo e Ol oo e Gla sl o) 5 OLl S, (giland b &S gla Sa ol
I s S 5l Sl ) S Sl (6,8 ke g p3Y DLl plnil 5 010G ol @jw Cogr s

AL Gy Dlaid Gl el e LIS e § 52 50

é‘é)v&. 3 ,S....a"’

L;”i@}, Jesly S bl 5 Sl e 551" Olpe b Slides b S s el Wi ol
33 L;)U}?..uv?(;-el.{ﬁ;}b Py "6)|jj':...»m§;-el.<~i~;‘b4{dfiﬁ G il 4= 3 daw gla]
5 S5 JLS Gl plal s oKl Jlo Culas Sl Ak e 8L e AVALNE o5led 4 ATAT L

'Y"i)b b L}.:L}‘)J:O


http://geographical-space.iau-ahar.ac.ir/article-1-3392-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 11:50 IRDT on Thursday June 11th 2026

Ve lieas VF o jlach aS g Caas Jlow < sl yha sLdd sale saaliliad Yy

References

- Abbasi, A. A., Tabatabai, J., Tavakoli, H., (2013), "Study of the potential for harvesting
rainwater in urban watersheds (Case study: city of Mashhad) ", Iranian Journal of Rainwater
Catchment Systems, 2(2): 17-24.[In Persian].

- Abdullah Zadeh, A., Masoumi, B., AyatollahzadehShirazi, M. R., (2005), "Introduction to
distributed Al (introducing agent and multi-functional systems)"”, Jelveh publisher: Tehran,
287pp.[In Persian].

- Akbarpour, A., Sadeghi, S., Foroughifer, H., Shahidi, A., (2015), "Comparison of methods for
locating suitable areas for rain water collection by using decision support system (DSS) based
on GIS", Geography and Development Journal, 39 (13): 147-164. [In Persian].

- Akhondi, M., (2011), "Intelligent modeling of urban transport system by agent”, M.Sc. thesis,
Faculty of geotechnical surveying and engineering, Khajeh Nasir Toosi University of
Technologg. [In Persian].

- Bouma, J. A, Hegde, S. S., Lasage, R., (2016), "Assessing the returns to water harvesting: A
meta-analysis”, Agricultural Water Management, 163 (2): 100-109.

- De Winnaar, G., Jewitt, G. P. W., Horan, M., (2007), "A GIS-based approach for identifying
potential runoff harvesting sites in the Thukela river basin, south Africa", Physics and
Chemistry of the Earth, Parts A/B/C, 32 (15-18): 1058-1067.

- Fontaine, C. M., Rounsevell, M. D,. (2009), "An agent-based approach to model future
residential pressure on a regional landscape”, Landscape Ecology, 24 (9): 1237-1253.

- Gould, J., Qiang, Z., Yuanhong, L., (2014), "Using every last drop: rainwater harvesting and
utilization in Gansu Province, China", Waterlines, 33 (2): 107-119.

- Guilfoyle, C., Warner, E., (1994),"Intelligent agents: The new revolution in software™,
Ovum: London.

- Hamdan, S. M., (2009), "A literature based study of stormwater harvesting as a new water
resource”, Water Science and Technology, 60 (5): 1327-1339.

- Imteaz, M. A., Shanableh, A., Rahman, A., Ahsan, A., (2011), "Optimisation of rainwater
tank design from large roofs: A case study in Melbourne, Australia”, Resources, Conservation
and Recycling, 55 (11): 1022-1029.

- Jirani, A., (2011), "Modeling the spread of contagious diseases using the agent based"”, M.Sc.
thesis, Faculty of geotechnical surveying and engineering, Khajeh Nasir Toosi University of
Technology. [In Persian].

- Jothiprakash, V., Sathe, M. V., (2009), "Evaluation of rainwater harvesting methods and
structures using analytical hierarchy process for a large scale industrial area™, Journal of Water
Resource and Protection, 60 (1): 427-438.

- Khorshiddoust, A., Jafarzadeh, F., (2020), "Forecasting and analyzing of rainfall changes in
the southern coasts of caspian sea in order to environmental planning using SDSM model”,
Journal of Geogrphical Space, 70: 37-59. [In Persian].

- Macal, C. M., North, M. J., (2008), "Agent-based modeling and simulation: ABMS
examples”, In 2008 Winter Simulation Conference, 7-10 December 2008,Miami, USA.

- Mahmoudi, N., (2012), "Site slection appropriate areas to store rainwater (Case study:
Derakhte Senged watershed)”, First national conference on rainfall rainwater levels system, 22
to 23 December 2012, Khorasan Razavi Agricultural and Natural Resources Research
Center.[In Persian].

- Manson, S. M., Sun, S., Bonsal, D., (2012), "Agent-based modeling and complexity,
In Agent-based models of geographical systems", Springer Netherlands: Dordrecht.



http://geographical-space.iau-ahar.ac.ir/article-1-3392-fa.html

Downloaded from geographical-space.iau-ahar.ac.ir at 11:50 IRDT on Thursday June 11th 2026

v e S1Se (sbe Jale 5 3ludue 3 oaldianl b o)l o (5, gTpas Janiliy ibaplss

- Mehralian, O., Mesgari, M., Jalalifar, R., (2014), "Stormwater management using agent based
modeling”, Geospatial Engineering Journal, 5 (2): 49-58. [In Persian].

- Mohammadi, H., Azizi, G., Rabbani, F., Mazahei, D., (2017), " Long-term prediction of the
climate variables in northern shore of iran on uncertainty of global climate models"”, Journal of
Geographical Space, 56: 95-113.[In Persian].

- Rahman, A., (2017), "Recent advances in modelling and implementation of rainwater
harvesting systems towards sustainable development”, Water, 12 (9): 1-7.

- Raouf Asli, Y., (2007), "The use of rainwater harvesting areas for supplementary irrigation",
M.Sc Thesis, Faculty of Fersowsi, University of Mashhad.

- Saadat Foomani, M., Malek Mohammadi, B., Salehi, E., (2017), "Sitting bioretention cells in
urban runoff management using fuzzy logic and analytic hierarchy process Case study: region 1
of Tehran)", Geography and Urban Regional Logistics, 24 (7): 39-56. [In Persian].

- Salze, P., Beck, E., Douvinet, J., Amalric, M., Bonnet, E., Daudé, E., Sheeren, D., (2014),
"Toxi-City: an agent-based model for exploring the effects of risk awareness and spatial
configuration on the survival rate in the case of industrial accidents”, Cybergeo: European
Journal of Geography, 7 (2): 356-378.

- Sekar, 1., Randhir, T. O., (2007), "Spatial assessment of conjunctive water harvesting potential
in watershed systems", Journal of Hydrology, 334 (1-2): 39-52.

- Tabasi, M., Aleshikh, A. A., (2016), "Environment of netLogo: A tool for creating spatial-
based agent based models”, Second National Conference on Information Technology
Engineering, Tehran, Khajeh Nasir Toosi University of Technology, 29 January 2016. [In
Persian].

- Van der Sterren, M., Rahman, A., Shrestha, S., Barker, G., Ryan, G., (2009), "An overview of
on-site retention and detention policies for urban stormwater management in the greater
Western Sydney region in Australia”, Water International, 34 (3): 362-372.

- Weiss, G., (1999), "Multiagent systems: a modern approach to distributed artificial
intelligence", New yourk: MIT press, 457p.



http://geographical-space.iau-ahar.ac.ir/article-1-3392-fa.html

