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Figure 1: Geographical location of Shrimp fishery grounds in the Hormozgan Province

\YY


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.1.0
http://isfj.ir/article-1-2300-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1400.30.3.1.0 ]

e ds (5oILL gaudg 5 ska SLO)

olKes 5 aMa

«So5e0eST ayls ol U5 L il dasliios
—tlizl Cunsg g ole Jad ol slansags
25U e a5 wah slels ol aaly> Kinjd
Flie oS ple JSas aaulga bo,lasl slasS o
polde dulre jaliio 4 () Jgoz) Wuo )8 s S
Shre 53 VF ol Egome 0 wWBoco 2 50 b )les oyl
F Al o b3 Jged 5l eolanl b so )l Sge
Daniel et al., ) wos skol (V Jgoz) 5 Lo

(1993

n
X=W ) W+ Ws .t W) (1)

i=1
SIS e Slere a3li = Xig pl 251,36 (55 = Wh
Sl 00 LS)"E")L)"‘ )9_.5L9 n

ELAl 655 5l dadiged pm> 0)L)0 (6 S ueal sy
Sl Gloy o, bl (5,555 3,5 eslinul (5,k
Gl b a5 sy o ol 4 Shagh 45 Wbl
5 390 sed ooy | (g i Sledbl lbaslas sloss
&S gl 1) i eeplie Gilg sed ol o
elsl (5,555 pol> i o (Daliri et al., 2016)
slp Ll b sl aslas 7 sl 1 ae )k
Sype b S azlas Vool i ploebl
Seo &)L Sl e SIS e lre 5ol e
@5 9 bk Gkl Wl 55t o pe s g 55e
5 Olpe ol o jo oS asliiiny Y
O yep oRtils (S 500 SIS S o)l o Stagsy
&5535ST eaSdmghy g lpl OMd Dladsd dnge
ol el ol bl ples (2bys 9 )l S

OB 702 plwl )5 950 o Fblvo (55l yhs b)) 55 slme 2 4 bz po 15U (5 9 Lybro 1Y Jouar
Table 1: Affecting Criteria and its weight of unsustainability risk assessment in Hormozgan shrimp fishery grounds
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Table 2: Fuzzy rule composition of linguistic variables to inference sustainability risk assessment
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Table 3: Demographic characteristics of interviewed fishermen in Hormozgan Province (Bandar Abbas)
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Figure 2: Linguistic variables and Fuzzy membership functions for influencing factors in Hormozgan shrimp fishery
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Figure 3: Sustainability affecting criteria in shrimp fishery of the Hormozgan Province in 2018

YA


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.1.0
http://isfj.ir/article-1-2300-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1400.30.3.1.0 ]

Yo (M) Ol odled gale dlas

56°0'0"E 57°0'0"E

2P00N
L

Sl Sy

.

Moderate

26°0M0"N

&
e .

30 60 | 90 120 150 180
[ —— —

200N

26000"N

Kilometers

T
55°0"0"E

T - T
56°0'0"E 57°0'0"E

OB 302 (bl 50 (6l Sy (wliol 32 9500 oo gy dige i :F Y&
Figure 4: Zoning map of Hormozgan shrimp fishery grounds based on unsustainability risk

Copslhae ;o JIS,00 Glalae sles (giluaz Lo
RCOM TS { IS W VRSP LR VoS

st Bble o (Flbes slaatld @bl (ow)n b
Iy o) callaol bul i g 090 aieS bl oBue
ol o slaclBans I dble o ol las
@othel Ll pg 5 ) slaaSls &5 (hen
3o plboles cllsy flie 59,5 Sgdme wiyls
Sgats Ay yoeive DdeolisS (o Wilgh o 0ul Cbla> 3blis
anlgzs $ole a5y Ll wed 3ble (pl Ll
Andrade § Rhodes o,bl b zls 5l Lise ol oy
5 Olpoe a5 wisg adixe Ll wyls callas (Y1)
ary sloizl Gloesl 4wl od Ghleeeas
S1aS 00,5 (6 S daml fuizmen il alils lotsg
Wgh Bl Copoe plapw 3 (Sied le)gsls
s 00 3561 Slowass g sl Cabge uilds
b Gl

5 S 352y el (i)l 5 (St d0eie oS
SladssS AiSTn p e g5 9 H9d oo (2180
oo Cosllio p 8 sl 3586 il i
2 oosd plnl Sldllae Gk (rizres Wgdoe e
e selfiny 5 9, 5le sloolliny; Ll dagSe
S5 o slarae s ile (Sl oy i ol

Y4

e
a9 @byl sl Gl 4zl Jae wallae Gl o
Oll laolos )0 55e o sylul Gl o0
OB e, oliwl jo a5 Sl )l ool @l 5 50,0
ool )l dpe o Gl AsS (lyie 4 S50 S5
Sy gBoBas 5 (OVAF (L Ken 5 giw>)
5 ot Olyie 4 elieyuiy 5 Ermlo Vb (2
Wload yme VYA o pliv) 48 ol Lol olfasw

s bl @S ol sl s Sl
sl oS Cel glosuzeny o aiejli aro Zy pae
Gy Sloj oo (nl g 35S py0 1) (o0sie lalne
Jolge oGy g SFldeg olul (ooled &5 wits
P S g olatll consy 5 (Koo i sles]
Hilborn, 2007; ) oS bl ax LSS 5,504, S JB
Cawdds (551 4> LSS Jow (Kamrani et al., 2020
50 Cambad pas lie GAlS b ol adllhae o ol
cel gahadye sboosls I eolatul 5 (g3leJow
5 5 Oy8 bl See Jelse Gl gancaglsl
Lo Slalas (o lBle 536 Glate .ol Sledbl o
w75 g asS (B ALATwae 2b)l Rl S
yolbo dlie pled azg Gl ccwl ool plxl oSy


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.1.0
http://isfj.ir/article-1-2300-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1400.30.3.1.0 ]

e ds (5oILL gaudg 5 ska SLO)

olKes 5 aMa

S s S8 0o rizman el SIS b 0y oo
ol e aSols 18 o lubl g pdy s s ag) o
oo Suivne @29 5 05 sl dpo (e adlais
4 pbdws jshie 4 Loy NS 3L Jelge o i
4y b oSy Soo5 e o 5VL g lul mhaw
G, Cudime 5 So50sST e g0 YL L o
S e s el gl i S ol
G Sl VL zohe 4 ol SeilssT candl

Bl Cewd s

&bo

(SR 0 o) of (SIOLE S
08 255 Sl omyn AT W (GlpelSy 6o
slogd 5l ol sl so malex )0 Ko IS
272500 0 il slooliags ;o 25 9% (Sl
DOL: £2V-YA Slxio o) o )lads FA 0,90 (DD
10.22059/JFISHERIES.2015.53871

bsSen 253 2L 2l SIS VM e olao
S3955T oaSamghy 0l pe e Gl 3 ()l 5 s
o YA (plos by0 5 ()8 >

AP LG Gl g wp (o0 (E.E (0gd
Slodulbn 2 (e (S8 Zupae 551 )|
Ol (olo Jlgs 5o lre yf so a5 (S
ojlod ¥ 090 (il OMd sale alme 550 50
DOI:121710. AY-YY olbie Y
2020.1SFJ/22092.10

s alie S e AYAY op >Mo gl oSl yelS
195 o e,e olfiils oLl (gb ke L
i

5 55 2 55 o SIS s WAL g p (0l S
# A Bree Sn GBSl oS5
c ool Els (B el 8 slaolune
obpl elidperadld  ad, 50 s,
Ao Y o agslS 0 ale oKl o s

Olpl b plojle azdgr 9 G alip ;8o
SIYAA ol Oes lele g,l] asldls AYAA

Sl 4l )0 oop el baisS ul (S gl
Vance etal., ) cool oo soslive Gholio opl jo 3V
el oan cbli> sble 5l b agsy sle (1990
2 gy Sbe o515 5 £oi5 a5 wmd e plad (w1
Josst s e ulpd 5l ent sl gblie & jslone
Gl ool jlalold b L3aS chmex LSl 5 ol

(Vazirizadeh et al., 2011) s ls s ls cae alal,
ool yaiy oBos jo golee Cual lansags e
else (n e 5l lome e do 0l £85 45 09y dii
e do lie (Ao )3 adloe Sluag ol
FEV-OYY sgam 5 pe,m oliwl Aol sle] o o5e
oLl (Daliri et al., 2015) ws,S 0,515 Jlo yo o
A OB lewl )0 $Ke slme po (e cianl S
el do sla BB olaws e Jlo o 3 YeFY L
clolfars ;o s a0 VY g Veor AY FF- L ol
S ilos,S o )155 Gl g 3058 (OS50 lie yi
Sk g Caslhe e Julse 5l slmepe wo
(e o S8 golaidl glaais; &S cwlrolSans
O Gen 4 e adbte (b (B)lse g (patd
AV Ghes g eed) Sebie (2la)lS,
(Osterblom et al., 2011; Daliri et al., 2016
2 globd g)lubl jlas o YL L olis jon oo
S8 Jolge a5 ols las e Jalge g Y (owyp &5
g 0 (1,135 5 jlme el dpo i (golio ol oS
5 oead cblis gl ol slies bl
Ot e sl sl olwl o s sbeolSis
S Cocgies Sal, &5 CUS Glgiee (IS sk @
Slse (Jy 99b o0 SelsST Congllae lB 4 e
a>g5 L (Pascoe et al., 2019) s ls cloxzk solasl
loog)S Gy ,eSB 35l 5 Gjg oo Dglie @
Sl dee Cusgies Sl (Ein Gl miied il
it B golaidl ;556 sl 655 ()9 45 3l
A e SN e Cwsa (55 s @l
CBlis gblio 5y 5 bk 5 ol o S o
Sl dge 4 adlaie al (Seop 0 (2bys end

VY


https://dx.doi.org/10.22059/jfisheries.2015.53871
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.1.0
http://isfj.ir/article-1-2300-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1400.30.3.1.0 ]

Yo (M) Ol odled gale dlas

Handbook of Qualitative Research, 4(1):
359-380.

Daliri, M., Kamrani, E. and Paighambari, S.
Y., 2015. |lllegal shrimp fishing in
Hormozgan inshore waters of the Persian
Gulf. The Egyptian Journal of Aguatic
Research, 41(4): 345-352. DOl:
10.1016/j.ejar.2015.11.007.

Daliri, M., Kamrani, E., Jentoft, S. and
Paighambari, S.Y., 2016. Why is lllegal
fishing is occurring in the Persian Gulf? A
case study from the Hormozgan province of
Iran. Ocean & Coastal Management, 120:
127-134. DOI:
10.1016/j.ocecoaman.2015.11.020.

Daniel, A., Holechek, J., Valdez, R., Tembo,
A., Saiwana, L., Fusco, M. and Cardenas,
M., 1993. Jackrabbit densities on fair and
good condition Chihuahuan desert range.
Journal of Range Management, 46: 524—
528. DOI: 10.2307/4002865.

Djatna, T. and Ginantaka, A., 2019.
Traceability of Information Routing Based
on Fuzzy Associative Memory Modelling
in Fisheries Supply Chain. International
Journal of Fuzzy Systems, 1-11.

Gulland, J.A. (ed.), 1977. Fish Population
Dynamics. Wiley-Interscience, New York.
DOI: 10.1002/iroh.19790640218.

Hilborn, R., 2007. Managing fisheries is
managing people: what has been learned?.
Fish and Fisheries, 8: 285-296. DOI:
10.1111/J.1467-2979.2007.00263_2.X.

AR

098 e Copds 9 Spyasly Cdglee AYAY

axio £F Ll g s ,ab

Adriaenssens, V., Baets B.D., Goethals,
P.LM. and Pauw, N., 2004. Fuzzy rule-
based models for decision support in
ecosystem management. Science of the
Total Environment, 319(1): 1-12. DOI:
10.1016/S0048-9697(03)00433-9.

Andrade, G.S.M. and Rhodes, R.J., 2012.
Protected areas and local communities: an
inevitable partnership toward successful
conservation strategies?
Ecology and Society, 17(4): 14. DOI:
10.5751/ES-05216-170414.

Andriantiatsaholiniaina, L. A., Kouikoglou,
V. S., and Phillis, Y. A., 2004. Evaluating
strategies for sustainable development:
fuzzy logic reasoning and sensitivity
analysis. Ecological Economics, 48(2):
149-172. DOI:
10.1016/j.ecolecon.2003.08.009.

Arkema, K. K., Rogers, L. A., Toft, J.,
Mesher, A., Wyatt, K. H., Albury-Smith,
S., Moultrie, S., Ruckelshaus, M. H. and
Samhouri, J., 2019. Integrating fisheries
management into sustainable development
planning. Ecology and Society, 24(2):1.
DOI: 10.5751/ES-10630-240201.

Brotz, L., 2011. Changing jellyfish
populations: trends in Large Marine
Ecosystems (Doctoral
University of British Columbia).

Charles, A.T., 2008. Sustainable fishery
systems. John Wiley & Sons, 378.

Charmaz, K., 2011. Grounded theory methods
in social justice research. The Sage

dissertation,


http://dx.doi.org/10.1016%2Fj.ecolecon.2003.08.009
https://doi.org/10.1016/j.ejar.2015.11.007
https://doi.org/10.1016/j.ocecoaman.2015.11.020
http://dx.doi.org/10.2307/4002865
https://doi.org/10.1002/iroh.19790640218
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.1.0
http://isfj.ir/article-1-2300-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1400.30.3.1.0 ]

e ds (5oILL gaudg 5 ska SLO)

olKes 5 aMa

Johnson, T., Henry, A., and Thompson, C.,
2014. Qualitative Indicators of Social
Resilience in Small-Scale  Fishing
Communities: An Emphasis on Perceptions
and Practice. Human Ecology Review,
20(2): 97-115. DOL:
10.22459/HER.20.02.2014.05.

Jones, M.C., and Cheung, W.W., 2018.
Using fuzzy logic to determine the
vulnerability of marine species to climate
change. Global change biology, 24(2):719-
731. DOI: 10.1111/gcb.13869.

Kamrani, E., Daliri, M., Jentoft, S., 2020.
Promoting governability in small-scale
capture fisheries in the Persian Gulf: The
case of Qeshm lIsland. Iranian Journal of
Fisheries Sciences, 19(6) 2985-3000. DOI:
10.22092/ijfs.2020.122926.

Mackinson, S., Vasconcellos, M. and
Newlands, N., 1999. A new approach to
the  analysis  of  stock-recruitment
relationships:" model-free estimation” using
fuzzy logic. Canadian Journal of Fisheries
and Aquatic Sciences, 56(4): 686-699.

Makowski, C. and Finkl, C.W., 2018.
Threats to mangrove forests: hazards,
vulnerability, and management. Coastal
research library, 724.

Nielsen, J.R., Thunberg, E., Holland, D.S.,
Schmidt, J.O., Fulton, E.A., Bastardie,
F., Punt, ALE., Allen, 1., Bartelings, H.,
Bertignac, M. and Bethke, E., 2018.
Integrated ecological-economic fisheries
models—Evaluation, review and challenges
for implementation. Fish and Fisheries,
19(1): 1-29. DOI: 10.1111/faf.12232.

Osterblom, H., Constable, A. and Fukumi,
S., 2011. Illegal fishing and theorganized
crime analogy. Perception 6, 7P. DOI:
10.1016/j.tree.2011.03.017.

Pascoe, S., Cannard, T., Dowling, N.A,,
Dichmont, C.M., Breen, S., Roberts, T.,
Pears, RJ. and Leigh, G.M., 2019.
Developing Harvest Strategies to Achieve
Ecological,  Economic and  Social
Sustainability in Multi-Sector Fisheries.
Sustainability,  11(3): 644P. DOI:
10.3390/su11030644.

Pinello, D., Gee, J. and Dimech, M., 2017.
Handbook for fisheries socio-economic
sample survey: Principles and Practice.
FAQO fisheries and aquaculture technical
paper, 136P.

Shepard, R.B., 2006. Quantifying
environmental impact assessments using
fuzzy logic. Springer Science & Business
Media, 264.

Sylaios, G.K., Koutroumanidis, T. and
Tsikliras, A.C., 2010. Ranking and
classification of fishing areas using fuzzy
models and  techniques.  Fisheries
management and Ecology, 17(3): 240-253.
DOI: 10.1111/j.1365-2400.2009.00714..x.

Vance, D.J. Haywood, M.D.E. and Staples,
D.J., 1990. Use of mangrove estuary as a
nursery area by postlarval and juvenile
banana prawns, Penaeus merguiensisde
Man, in northern Australia. Journal of
Coastal and Shelf Sciences, 31: 689-701.
DOI: 10.1016/0272-7714(90)90020-R.

Vazirizadeh, A., Kamalifar, R., Safahieh,
A., Mohammadi, M., Khalifi, A.,

\'YY


https://doi.org/10.1111/gcb.13869
https://doi.org/10.1111/faf.12232
https://doi.org/10.1016/j.tree.2011.03.017
https://doi.org/10.3390/su11030644
https://doi.org/10.1111/j.1365-2400.2009.00714.x
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.1.0
http://isfj.ir/article-1-2300-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1400.30.3.1.0 ]

Yo (M) Ol odled gale dlas

Namjoo, F. and Fakhri, A., 2011.
Macrofauna community  structure  of
Bardestan Mangrove Swamp, Persian Gulf.
World Journal of Fish and Marine
Sciences, 3(4): 323-331.

Zadeh, L.A., 1965. Fuzzy sets. Information

and Control, 8(3): 338-353. DOI:
10.1016/S0019-9958(65)90241-X.

\YY

Zahed, M. A., Rouhani, F., Mohajeri, S.,

Bateni, F. and Mohajeri, L., 2010. An
overview of Iranian mangrove ecosystems,
northern part of the Persian Gulf and Oman
Sea. Acta Ecologica Sinica, 30: 240-244.
DOI: 10.1016/j.chnaes.2010.03.013.


https://doi.org/10.1016/S0019-9958\(65\)90241-X
http://dx.doi.org/10.1016%2Fj.chnaes.2010.03.013
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.3.1.0
http://isfj.ir/article-1-2300-en.html

[ Downloaded from isfj.ir on 2026-06-25 ]

[ DOR: 20.1001.1.10261354.1400.30.3.1.0 ]

Iranian Scientific Fisheries Journal Vol.30, No.3

Risk assessment and zoning of shrimp fishery unsustainability by using Fuzzy modeling
in Hormozgan fishing grounds, Persian Gulf

Salahi M.%; Kamrani E.1?"; Daliri M.12; Momeni M.3

“eza47@yahoo.com

1- Fisheries Department, Faculty of Marine Science &Technology, University of Hormozgan, Bandar
Abbas, Iran

2- Research Department of Fisheries management and sustainable development of marine ecosystem,
Vice chancellor for research and technology of University of Hormozgan, Bandar Abbas, Iran

3- The Persian Gulf and Oman Sea Ecological Research Center, Iranian Fisheries Science Research
Institute, Bandar Abbas, Iran

Abstract

The aim of the present study was to risk assessment and zoning the unsustainability of shrimp fishery
in the shrimp fishing-grounds of the Hormozgan province (Sirik to Toola). Data were collected during
two shrimp fishing seasons in 2017 and 2018 (between September and December). The criteria
affecting the shrimp unsustainability risks were extracted using international literatures and also
conducting some in-depth and semi-structured interviews with the experienced fishermen and
knowledgeable researchers. Thereafter, the coefficient of determination was obtained to each criterion
by using a quantitative questionnaire. Finally, integration of these criteria was done by fuzzy-neural
modeling. Data analysis indicated that 57.35% +15.6 (£SD) of fishermen are totally satisfied with their
job. The maximum value for ecology criteria was 0.56. in Kollahi fishing ground. In Bandar-Abbas
fishing-ground, the highest values for fishermen's security threats, satisfaction with existing
management status and social conditions of fishing communities' criteria were also computed 0.08,
0.18 and 0.08. The maximum coefficient of determination was belonged to catch volume (with
0.0922) and fishers' livelihood (with 0.409) in Dar-sorkh. The highest unsustainability risk was
observed in Bandar Abbas and east of Sirik, while central regions and around of Darsarkh, Toola and
Kollahihad the lowest. Ecological criteria were also maximum in the central areas of the province,
which is indicating the suitable habitat conditions. The unsustainability risk in Sirik was also due to
the low catch rate and the fishermen's livelihood. It sounds that management of the illegal fishing and
conservation and expansion of the marine protected areas could helpful to improve sustainability of
shrimp fishing in Bandar-Abbas fishing-ground. The fuzzy integrated model obtained in the present
study prepared spatial prioritization and determined the criteria affecting on shrimp fishing
sustainability in the Hormozgan province, which could more guide the managers to improving
fisheries sustainability in the region.
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