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Abstract

Background and Obijective: One of the primary concerns in fisheries management is
identifying suitable areas for investment in the aquaculture sector with a focus on sustainable
development. The use of Geographic Information Systems (GIS) is crucial for successful
aquaculture development. Given the suitable climate and availability of water resources with
appropriate salinity, it is essential to identify optimal areas for Artemia to help restore its
reserves in Alborz Province (Eshtehard Plain).

Method: In this study, the use of a spatial decision support system is presented to locate
suitable areas for Artemia cultivation (case study Alborz province - Eshtehard region). In order
to create a model, effective criteria were initially identified according to expert opinions, and a
relevant map was prepared for each criterion in the GIS environment. Then, suitability classes
were defined for each criterion, and information layers were classified based on them. In the
next step, different weight values were assigned to each criterion using the AHP method and
according to the decision-makers' confidence in their judgment. After applying the class score
of the criteria and the weight of the criterion itself, and using the fuzzy logic model operators,
the information layers were combined in the GIS environment, and the final suitability
desirability of the pixels in the output map was obtained. The results of the model execution
were compared, and the appropriate model was presented. Finally, a map of suitable areas for
Artemia cultivation was produced.

Results: The results indicated that, based on expert surveys, geological and hydrological
criteria—including soil type and water resources—were more important than other criteria and
held a higher significance.

Conclusion: This research demonstrated that by utilizing a geographic information system and
applying the AHP and FAHP methods, it is possible to identify suitable areas for Artemia
cultivation.
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Figure (1) Study area
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Figure (5) Distribution of soil types in the study area
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Figure (14) Locating areas suitable for Artemia cultivation
using the Analytic Hierarchy Process (AHP) method.
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Figure (20) Fuzzy map of distance from the river.
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Figure (22) Fuzzy map of distance from power lines.

so so s0 s0 so0

[ e P B P

¥ ¥ W

=2
— -
= Toso  1eson 2000
Laial N
fuzzy force
Value
o e

B . : s.ses670-000

By bohs 3l alold o3l atds (YY) S
Figure (22) Fuzzy map of distance from power lines



[ FY' FAHP g AHP (Jig) 550515 4 9 (2ludl yir oMbl s 31 00licias! b buod 3T (529 1 cter comilin 3bLin by S0 ]

50, 50 50 50, 50
0.9 YT St
= ) =
08
- - = E Y
0.7 = 3
06 =7 il kd
05 =7 O 2%
04 -] B
3 50 50 50 50 50
03
) 0 32506500 13,000 19500 28,000
01
i
0 (5 sas laan 5 Sy 3 Aloskd
a c a0 n a Value
36 50 60 70 80 90

High - 0 993844

Low . 0.00815562

adlino ) Guos dowd g Bmos Srole 3l Aol & by o (A)eb 009uxo 30 yeu sola I alold culls o318 Al (YY) ISl

Function (8) related to the distance from deep and semi- Figure (23) Fuzzy map of distance from saline wells in
deep wells in the area the area
s b —‘-:.—QM—A--‘—‘—'-..D—A-——W " " 2
09 2 2
05 - . =
05 2 t -3
0. 50 s0 60 s0 Mem“w
s e e W mae
o2 ‘_hu‘ ]
fia | T A
5 a so 70 %0 100 120 PSSR SESSS
Olged 3l alold g g a0 4 bgs po (V)b 3O OB (594 (yuuri 9 aliold ouls 318 Al (YF) Sl
Function (9) related to salinity and distance from canals RYREN
Figure (24) Fuzzy map of distance and salinity
determination of canals in the area
)>|)05MM0.>)W4;6)4)15J0[2J4)4314M05¢ G”‘)‘(S)‘)ls
Ll )" 4>l u.l).:wl.uo ol 9 Q ’c.gL'a') C)Y @U L S GL‘Z’CJ'.‘.‘“} 59 axdlas 390 6395w (HAud é‘g 4 d>of L
AS’LQ” A 9 A 0dgdote Lg)L»Lg)L‘) O r:l.).sl ‘Lg)..:)ls )LM RO i _\_,L, A 59 ‘6))5L“S VLS Uﬁ‘f“ LgLQU"A) ‘.5‘,5 9
Y0 JS8) b o3 (521 625 S35k gy sloimes JBIS 5o 550 ol Slasl 5| IS
: s0 50 so s, so
09 - FllS S b
08 =3
0.7
06 ”_
= ‘ s =
0.4 27 s
S0 50 S0 S0 50
03 o 52206800 13000  issoo Zsooo
02 Legend N

01 fuzzy landuse
Value
0 - High - 1
1 2 3 - 5 6

Low : 0.3

w2yl 6355 @ by (Vo) &b 2yl 635 suls (631 Al (YO) JCo
Function (10) related to land use. Figure (25) Fuzzy land use map.



[ P FAHP g AHP (g, (655,55 41 9 (2l pir Lol pitummns 31 o0litnl b Luad T (3395 g cmlivo bl (1l )15 ]

HcomeinaTION = (FUzzy Algebraic Sum x Fuzzy
Algebraic Product)*Y

Ol e Sl 4 (S 3 LB 5l Jol> Y o
S b yae lwS L] Wlg g Va5 g polie 5yls LIS
3 e0gd e 48,505 05 ] 6l /AL /D 5 Vgane 45 ooy
Sl axias slaargy ololis Cgz 10 polie | Gados ol

(V8 5 YV USo) Sl oo ooliianl Leo3 )T 359

449000 456000 463000 470000 477000

Gama 0.5

= g
= E
-3 =
=2 =
S S
= — &
N 449000 456000 463000 470000 477000 7

——— —_— Metars

S 3.1006.200 12400 18,600 24,800
e

o 1 centimeter = 2,187 meters

gama N
Value
- High - 5.31609 A

Low : O

5 eolwl b ol ald olml g bay Slhgron
GBI

5 G e Shes Vb L cenlis bass ol
650 (B Sles (53 gor Slos o5 (LS Comles
5 oo Jold ax a Lol oas Byre 3B L el o
wro Jol> cas p Slos pl 0l 0 656 62 2o
dal) bl 2 3B G g Jel> g B >
POy o L yxi

50 s0 50 50 s0 50

ek L5 e et 59 g S Al § i Blalin |y il

3.0 ) ) K )

wn

) /!
————

) S N I )

—— Maoters
©  4.000 8000 16,000 24,000 32,000 N

SRl 455 e Cuz ol saigy b Al (YY) S Cqa cawlio (2195 ouids (gusy S g (o1 lgd aulidis (YF) Ui

L |

Figure (27) Spectral map of suitable areas for breeding the

aquatic species Artemia.
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Figure (26) Final and classified map of areas suitable for

Artemia cultivation using fuzzy logic method.
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Figure (28) Locating suitable areas using the combined FAHP-AHP method.
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Table (4) Area of different floors based on fuzzy logic
model
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