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Abstract

Most fishermen use traditional methods to identify areas with fishing potential. Increasing demand for fish and
the need to exploit marine resources in a cost-effective manner and reduce human activities have made the
introduction and application of new methods important considerations. The use of remote sensing in fishing
leads to successful fishing and reduces the cost of fishing and human activities. In this research, we have tried
to identify the distribution of Yellowfin tuna in the Oman Sea using Remotely Sensed system and draw a map
of their possible presence. For this purpose, the distribution patterns of tuna fishes were studied through catch
data and monthly remotely sensed data (sea surface temperature, chlorophyll-a, sea surface heights, salinity
and wind speed) for the years 2016 and 2017 in the Oman Sea using GIS and multi-criteria evaluation. The
results showed use of remotely sensed data to determine the spatial and temporal distribution patterns of
Yellowfin tuna is more than 70% accurate. By studying, the output of the catch distribution map and the test
data was determined the proposed model is of optimal power for identifying Yellowfin tuna. On this basis, it
can be mentioned that remotely sensed data could show potential fishing zone with a least error. Therefore, in
future studies, the use of remotely sensed data for location of fishing and fishermen guidance is suggested,
Also the results of this research could help fishery managers to ecosystem fisheries based on management and
reducing the fishing effort for fish finding.

Keywords: Yellowfin tuna, Remotely Sensed Data, GIS, Multi-Criteria Evaluation, Oman Sea.

* Corresponding author: Behzad Rayegani Email: bhz.ray@gamil.com



1)

ey P 590 (sosle Ailalus 31 oolaswl (oo Sl

iy hlo bl () 2 10 dp—o laosls
dy90 5 Slallas olpl o .050,5 colai wl 6, Kol
e 9 sosls 5l oaliin 1L oy55 sl sole 25T,
5 (Y VA) (YY) )L San 5 Haghi clallas 4 L3
lopiie 5l aS 09 b oo o33 aip (gilSl 3 (V- TY)
sl agi oaigd bgle ¥ Gas (5 50 dod are
Ll b S 2 sl s el gl 5 Al
«(Thunnus albacares) alb o,; 55 oK)y (s gil3]
—iz Oy 9 (Katsuwonus pelamis) lai e ;990
35,5 solaiwl (Thunnus obesus) <o o

R oSl g plee lnl layeiS o loe sl
W 58 oy b ot Jlad 5l ol Job Sl ol
e & G Jled ol sley 2S1ae g el
.(Azadbaksh, et al., 2015) c_wlyegls Y- sg0>
A 3sS T g > VO )l lale g ooleils
o9 sleaiss (Paighambari et al., 2018) u_& L
Hosseini et al., ) (Thunnus albacares) (,o.3) 4t »,;
obale ;I (Katsuwonus pelamis) laiuws jg52 (2014
;990 sleaisS o (Parsa et al., 2018) 5, e )3 (o
«Euthynnus  affinis) os,; «Thunnus tonggol)
Scomberomorus ) ,..i «(Auxis thazard) issiie s
3o (Scomberomorus guttatus) sL.3 4 ommerson
Sl s ol @l slacl o ol g plale |
ol e su—o (Naderi, 2013) ws,lo STy oles
Sl jglid 99,5 o0 D)go ;S S5S H5 e o5 LaaseS
) shis j552 9 5990 05 SaisS (nlu g (Saio
slrosls 5leolai wl aiiS o de—o Glas Lo o
syt LS 5 2ol Wilgi oo 90 ol 5l o
(I0TC, 2019) sas _zsliil 1, Sixeo

bl s i wsilidl oo sl ools ol 5
s 5 o 5 Lol j5 S @ YA L YN
Ol 4 ool o 595 b Ll i bolts a8 w5l ol o
W VW OB o g, g galle oo 0\ Y
b § s ko VY 55 55 sl o 5 o0l
9 255 55 bayg baw o5 O w o 3% ule 5

dodde .

S siwe spd el gle mlio b ol
9> dilyg; Sk pre slp Gl o i 50 585 b gulee
5l oleSele ,iST .(Gillett, 2011) o las —ly o] @
o iy hlo gblie ol Ll ol (s slahs)
o2l «(Nurdin et al., 2015) oS o oolaiw | 5 . Keale
G ool s b 1y Bolas &jso 4 Gble
Al ek sl S5 «(Nurdin et al, 2015)
ol Gg) slols dapdls slaog,S « ol o ooy
DMl b g mhw 59) 2 ol st | Ko b s
(Nurdin et al., 2017) 555 oo s o Kale S0
b gle il 4 il 5 e lp Lol 23l
(Sl slacled 1als g 48,0 4 ()90 byt
e Do 4 1) o glo g, 05 5 (Byme
490 3l o 5l oolaiw | 0,90 (ol jo w00, oS
ol 398 Blanl 4y Hliws 4 e b & (5, Kale o
Sidld 5 6 pSKale sloas o als cel asly cusl
Ly 4 a5 «Williams et al., 2010) 0,5 oo 35 Slows]
Laosls 51 S50 oliiie 1o 5 s sl @ e 255
590 3l ookl (Yen et al., 2012) o salys>
Slp a5 g, SO Slowe o g, Sejlas T b ol o
(Williams et al., 2010) ool 5 pSKple 3g.g0

o Uy 50 (6 Kmle )0 590 5l Gromw jl eolaiw |
Nguyen and Doan, 2014; ) cwl a8l jol38l ole>
Gaol et al, 2015; Kumar et al, 2015;
sl e (Setiawati et al., 2015; Tijani et al., 2016
sl el 53 5l i b s pSeslil BB e
o 9 09 Ble K Sl 5 S0
S g0 ol wl (6, Kole sl l)ls 3blis
Zainuddin et al., 2004; Zainuddin et al., 2008; )

Kumari et al., 2009; Rajapaksha et al., 2010;
o, Ken ¢ Zainuddin . Jt. sl (Davies et al., 2014

Setiawati 4 (Y- +) J,Ken 4 Rajapaksha 4 (Y- -A)
e —un; Gloylsale ools 1 (Y-1V) Tanaka
Lol v glas,) g 0= by IS ol maw slos Jolis



VEY s o) o)lads V5 0,58 )yl smmeb anlio dlom w2t

ay

4 6§ Senle 0 Cbl il (e slajs, g ol
by 0 o g 58 dwo (B9, S (ple j b,
30 gy el 4 lale ses 8,50 Sladllas g cuw | yles

(Parsa et al., 2018) el Swil 4=l oyl

osls .Y.¥

3kl 5 5, Kals wols £55 90 5l cardllan ol jo
oolaiw T (Y-\Y L Y-V2) \WAZ LAY sla Lo (sl p
lrools Ll g 45520 o @ Lsgl,,:_MJo &lp g
S rSenle Jouily sllo bl ololids 6lp (omim 90
b g 1) 505 (ole deo Codae ) IS 3,5 S el
aes oo slid lee sbye yo Slpl e yula e

(OTC, 2019) JJ‘MJQ q &Lg Q;.\J Y
909 obele so blijlo e o Slllhe ol 5o

o2l e 9 (Haghi, et al., 2018; Haghi, 2021) .l

Bble ¢z 50 &lols 5l oolatw | b ol aw udss
i g olwlis glas sbyo 0,08 ale sy,

23 o lag] 251,

L gy 9lse .Y
adlas 3y g0 ddlais V.Y

OGP @ e 9 S (e jeas Jdoa Gles b
‘LS’L‘S‘)'*} Q_A.A.*.eﬁﬁ) o SleMs! 3&3;).3)0 as L}.’Lw)y

59°00"E

25°00"N

€ Kiometers

25°00"N

58°00"E

59°00"E

olee Sl ys 50 3 (Blo do CarBao oS Al ) S

UGM Ls‘)" d‘o&u._»Lo..a Q|9.».C-<\.: Q‘yGA ‘) SSH

loa gz o, ailse Lacosos 5l o l—a
ol b eanal>l,8 slayb > (Setiawati et al., 2015)
rhw K, (Kumar etal., 2015) o, I ol 5 slo
a5 amd o Hl—ii |y 8- 8y IS 5g>g pae b 0425 el
RGNV B-YUVLE W) (RS- IPNI-C - (VR B
l, ol xaw sles SST (Rajapaksha et al., 2010)
<l ko (Brewington et al., 2014) aas oo oL_is

s (Mugo et al., 2011) &>l !y oo be ali

sloyl sale slaesdls LN .Y.Y
los 1 el 55 —wsil3l &ilale slaosls
«(Sea Surface Temperature: SST) ;5, ;o ol zbw
Surface Night Sea) o5 ;0 ol mh—w sloo
Chlorophyll-a: ) a- J.34,1S (Temperature: NSST
Sea Surface Height: ) L o mla s 5l glas,l «(Chl-a
<<, g (Sea Surface Salinity: SSS) (¢,s-5 (SSH
V Jgaz> jo a5 o esla_wl (Wind speed: Spd) sl

el 00,53 Wosls ol il o gm



ay

ey P 590 (sosle Ailalus 31 oolaswl (oo Sl

& Snle claosls Y. ¥.Y
sl as 5l ple jo o slaools aslac ol jo
Lo o el Gl Jl 9 ¥ 5590 F 950 ) 500 sk
W0,8 8l o YYAF 5 VWA sl Jw 4 by les
Sro sbdisS g5 (ldl iy Condse Joli Waosls ()l
g2 00l deo slagale S (139 9 dme lajy) 0l
Sy rbs lo sl wo oLl Sogame
5 By A0 OUSA B OV/FS LLdlas Job o les

oyt Jlos &3 YOINY B Y00 oLélim e

ALps Gy 5 p eizen ul b ale oo
(Nurdin etal., 2017) » 135 .
con plized g (ole @95 Slp 695 Caeal
oS Jb> 5 «(Feng, 2003) sl 6,856 ol mie
Wl S plgie |y o oale @i » 6)9—0 (A 4y
sleol .(Yen et al., 2012; Arrizabalaga et al., 2015)
S ogledl g 4 9 OS> Glpiedr (gl
Ol oM 53 00 s Jalge 5 (SG 0l e o g o0
ad, &y «(Zagaglia et al., 2004) o ol 8, a5 ol
(Teoetal,, 2007) sas oo 13 15l cou 1) b, &35

95 Blo dwo ST w50 ool 090 (w590 (weilidl slrosls - Jous

u“)‘)-‘ Level Km) Sl S8 o508 (odiziow) o lsals e sl e
https://oceancolor.gsfc.nasa.gov Y ¥ (MODIS) Aqua SST & NSST
https://oceancolor.gsfc.nasa.gov Y f (MODIS) Agua Chl-a

https://podaac.jpl.nasa.gov Y YO (SMAPSMAP_RADIOMETER) SSS
http://marine.copernicus.eu s Yo (OSTM) Jason-2 SSH
. SMAP
https://podaac.jpl.nasa.gov Y Yo (SMAP_RADIOMETER) Spd
Darvishsefat and Pir ) ¢ w, gbba_od oy 3l TR A

A% ools i, (Bavaghar., 2012

Lo jrie pol—ai 5l o 0 )15 o2 9, b

&6 b 5l et oo )T 55 (6 pSeale glaceadse
A 00,5l Cwody by o sl Jolow polie 2zl
Mugo et al., 2011; Rayegani et al.,, 2019;)
.(Rayegani et al., 2020a; Rayegani et al. 2020b
5 Job slacusdse &5 ol Jglax gl ul ol
solie g 6 pKenle ls Cuwadgn 5 1, SLdlax Se
e 3oe Gty b o (] o ab 150 slo yiie
s—— (Mugo et al., 2011; Zainuddin, 2011)
5 LS g Jlogei oy Jol a5 (5ol gl Jodos
SMoges (LB Djgo g 0 il Wiz g S
b jesie Comsllae glaaslin | (28l jolaied ol Soin o0
sl Ooslite wdgeSew &b () cnl 5o b ploxl

Sae o —o (Thunnus albacares) ,u.5 ol

o rosls .cww! Hlas b yo yo ol je sla,glils
obosles 5l Gl a3l ) (6 peSemle (530
5 SE L ay bl ) s 2l s ol edles
a5 3,1y ArcGIS 10.5 Jl3éle 5 45w —o sl ol
Stu 90 A (6 pSuale slrosls (Mugo et al., 2011)
o3> i 5 anTd b 5o lesls iy Wi s
Cunyd oy S odliil ales Jue <85 (l5ee 303 sl
Jsos 5 gy NEtCDF osliiul 5,90 (slo,lgals gl
Jos 1l 3ol I TIFF & NetCDF 5l glas cuw s

, .28 5 & ys o NetCDF

Sl sl eslaiwl b ey
5510l g oS 5,08 SG 1) ools woase (6 S digel
«(Setiawati et al., 2015) 05,5 Collas ()l S5 Jolos

Gob 5l o glrosls A5 Ll 5l ool |l s


https://oceancolor.gsfc.nasa.gov/
https://oceancolor.gsfc.nasa.gov/
https://podaac.jpl.nasa.gov/
http://marine.copernicus.eu/
https://podaac.jpl.nasa.gov/

VEY s o) o)lads V5 0,58 )yl smmeb anlio dlom w2t

af

Sl oo bgsgame o b f—ol] oS (5
olay gy A 0590 40 Jow sy o5 o (Estoque, 2011)
duds Colgs o g (Leeetal, 2017) o oyg05] bl dwo
(Nurdin et al., 2013) 5 5 ey 95 Olole STy

c\b Yy

25 GaSeele el @l blie ars o5
ssbods b planil (e 590 5 6 Kimle slaosls ulosl
Sbog,S ool 25 b ol » j9bay (SST) Les (IS
30 08 o ¢l wellas lod g )l bl o lale
o YY LY. Gl U (¥s2) sl J—ad
5o Blo ol 4 by e o los ol oo ol 5 il
ol il az ;0 YA doga0re ;0 (ST r0lo yg0) 3l
2 (oo olo i) e 5 (izeen b 09l
A bl aws o8 S0l A 0 YY B YA ples bogae
axn Slels U po o jlaS oo by 4 azgi b
Jsb jo ol maw sles 5l ails aslol SLBT g ¢
ol 5o 0,8 eolw] o bl 4o 5.5 (NSST) s
a0 j0S seo 4 bgype Ol Al glod laoatis
3 Gl B (¥92) il iy Jlw iz
(ST z0le y0) 3l 0,3 Ol 4> 0 ¥V B Y Sogass
(oo olocrigu)) 5 slee o 9 01,5 il YA L YA
Al g pSeslal ol )8 ole a0 Ve alils sleo
lrs o gy oatalzld sl gl 2 By @dly o
WS (o0 ISl Sty )5 0T 5 YU Gy 0 5
99D 4 i g ol mh 4y (gdae Slge (Il o
sl 25 Loy Sl Lol 5 o0 L iSidly (o l8gSCa
30 o o )3 g Gl jae IS e AT (gl Blge 3l g
Ol aS 00 YL YVY g V-V P la Jw sV oo
Olyee 090 CPUE yisli8l g 30,08 (8 s sas 20
2 S o @l ples Gl o o Jedgls clale
solo gly caSe alp )5 o VFY L /VF sog0xs
(SSS) (5,50 3535 'y i e .ol dw bre calizeo

Sg )l VY B YF soguse 10 5 fles sbyo j0

PRV LSV I ~VES P T VS SYpp-5{ IS N ] L
S rSolail slaasly g Gglaie Jdoas (g5kws laile!
Nurdin et al., 2013;) ¢85 &5 o Lasie

Rayegani, 2017; Bahraminejad et al. 2018;
4 45 (Raygani et al. 2020a; Rayegani et al. 2020b

D91 2 T

1 (x-uz)z
= e 20
Y oV2am
c)l_,,.r.A u_é‘)zj‘ :0 cL‘}.,,ijL:.A:Ll aJol o u.:‘ )

.(Wolfram, 2003) szeea YIVIYAYA e X/¥YFVOQ T
Sonl (e BL Slp o ppiie wiz g5 e
S oslial L o5 loale (5T 5 bzl 5 S pa
A plxil s G osls g Jaie slo 2>l i
0 s Jix g S, dolre (Nurdin et al., 2015)

ol o5 70 4 axdllas ol jo colainl 0,90

Yi=Bo + B1xi1 + BaXizt..t Bp-1Xip-1+Ei

R NI (AL EUS IS
coye Po SST Gow )55y b1 ool soe 3o
A (Sgaw )y Pp1 9 8-Jd kS Gee S,
g 89, IS jsie Xy SST e Xy C—wla jusie
pola (g3lws bl cule e plow g
Al gl ogas Sle bl L ol yan (glo,lsale
Smy il o g SS90 5518 Bl &b
sab=ai o )lasniz bl Gk ) ol leaiis
Cowody s sosls Cowal (i boads o jlailin]
b (35 S by b oyeie diz (yga S, 5l kel
Wood and Dragicevic, 2007; ) o—i J—ol> (WLC)
O b Jjs wuS 5 Zhl, 5 (Rayegani et al. 2020a

D91 2 T

s = YwixiX[]¢;

LS oG X 6,8 3w Jlade S cakayly pl jo

A oads odld plaizl 5 Wi «gilws lasts! 5l Jol>
Eyorme N (Js H5SB) b Zy dguzs i )e5L jo



0

ey P 590 (sosle Ailalus 31 oolaswl (oo Sl

!
> B4
S .‘QF
w,
~

25°0'0"N

24°30'0"N

1:730000
LI | |
0 15 320 60 Kilomelers

57°300"E  58°00"E  58°30'0"E

5990'0"E

Laial
YFTCPUE, (fishAhing se()
> 2000 - 4000
© 4001 - 15000
o 15001 - 25000
¢ 25001 - 40000
) 40001 - 100000
Chimg *m3
N 0.174 - 0.651
I 0.652- 1.61
1.62-3.18
B 3.19-5.33
Il 534-887

59°30'0"E,

Y18 Jlo yrobinas olo 33 e ohlo s ol oy Jad 15 05 ¥ JSC

A eslatul

o piiadiz ot (g T il odel sty @l
3,90 99 40 32 (oYU L5 <80 5l o Jow a5 ol ol
B XY :(R?) Lanseis co, ) YoV g VN8 (Yo
S, lbwl o s b 5l e Ladylo, 95 5 (4/AY
S b sl 1 Sy e Coesl Sge S
0310l 5,90 oo ylon (slaools b bls,l jo e i ole
pobai Lol sdel Caw oy polao 5l .cd )5 (1,8 5.5
Jily el sblio (loaitds &3 (gl o o, Jailiusl
A oolaiwl (5, SKale

3 shee lrosls s i g Yo Vo lasox
slaoke ) e slo el cooal g 0o b LLS)|
Lyls @ axe b ol slbacds wos o plis |y oo
Sl A i 4 oS ol o Cuxd g5 aee

il BpaS L 5 ln S agie s o>
IS, y0 a8 0 ele oo bla 4y axg L aios

S5l oo e o piian (ol Cugy BB lba_ids

ol ] 55 o o ploole plas 58,5 5 4o 1 ol
oz b o s Sy b iblis 5] ol o
YONE U (B, dzp0 OAAD 5 Jl—b a> 0 YT/OO
Qo W YAF sga> 3,0 a0 OV/FA ¢ Jlois a0
oSy dad coi g F o ¥ sl ISl o onaline

DR (omwge Sl rizres Gl Jad s
25 ol kel (Sl ples sl ys 0 (22
2 ol ey b Geabios b Y92 Glinls
Slas o a—wl solidl lasl asl/ e O B FIY squ
B Y/FY oo 80900 oy Sogllas (oo rolocivgns)l)
iolo o) juub J—ad jo g 0l ool e aili/ o F/eA
YM/S sg0> ;0 ol Cae ;s b0guze oy s b (ST
g S0l bl e
Olice |y el Jab 5 SSH iyl58l e
g polie 4 azgi b Jad nl po ok Copu 38
Ao akhie 5 08 o cewse sl SL 5 0L
@ 05 (2l ool wo ol Ol o gl cd)S
S Gl b ¥e2) ol jo oy
b d slie o (ST rolo o) 5zl 5 (oo rolociud g,y
0% g I 1PV L IOF sgai> o de o e
w0551 Ol 51 aSilee 4 s BB i il
reelipw obe (b js a8 oale AT 6sKULY SO
1 i 530 ooty 51O0YA0) Y08 Lo (i)
1,8 s sl foga5 Bk 51 IS 5y ams e ot
Jele 2 gl Cungllas sloasliul e pits 51 S5 0
Lay gyl lastl ;o ol 5l g sl cwsas Jaa
(TerrSet) w5 ,138ls 5 4o 538 slato 5l oolai



VFe¥ )Leg A O)Lo.»i: A4 0)30 aQ‘f‘M&Lwd.l?bc‘u)Lua

a5

aS el ool ) 0 s Cursg b bl (o (0o
oS el cdlhe ol 4t i ) Jol> b b
Soonl 44z b las 6bys 50 de Zds Baasla
ool ol il e sla a5 Sy e
bl Wlgige (mi 599 laosls a5 5,5 (L Gl o0

s Hlas las Blas L1, g nSemle sl (sl

Vg olo g YoV 2 Jlo jo ol olo yo 9 s2lo
A oo ol 1, Yoy Jle
aS oo lroodlo boads adg sladaia colys o
R FIR VI g SUWR IS0 PRYVIPR WP W KU P S RV i
ab S sanliis doai i waxgi b .0o,S yoe;l s &

slode g olaws L 5D sl )5 g 3390 o bl ST as

duwo b bLS 1 50 o0l w0 (dramo redls cdo -Y Joue

w;T 65/5? <° )..,..ﬂ /weL.w: W;T G\J}? Qo LgLasoL::
ARRNY Yoy Yoy Ye\s ARRT4 Ye\s Ye\s AP g b
< /AN /YT < INFO AA Y4 <IYYA BN 4 AR R?
o ol jo o by s lh Cood! -Y oo
CanssS| Vs < 751 P CewssS| Yo dro slacle
ARRN Y-\Y ARRNY YeNs YeNs YeNF Y\ s [ESVH
<IYYY <IYAY NE- <[+ ¥\ <[+ AN o[+ AN <[\Y SST (°C)
AR AV NYY ARA ARR) o/ VA SARIA NSST (°C)
AN - INYY ARG 4 ofe N ARG _ Chl-a (mg/m®)
[+\Y Atd IAYNS </YVY AR <IYAY AR SSH (cm)
. 5F VAY /- YA N4 </¥a- AR AN SSS (psu)
<IYYA <[+ AY DARNY </YY. R4 AR Y4 AR Wind speed (m/s)
R RYAR fya... fy. A R Qoo Vefe. \FA Yellowfin CPUE (fish/fishing set)
<M 3 e,
5 # YFT CPUE (fishiishing set)
(‘.ril © 2000 - 4000
© 4001 - 15000
z & w00
fc > 40001 - 100000
> oo 3 b
4 Cugllae
z s
-
& /= o
«Q - o Sl
1: 720000
0 125 25 I 50 Kilometers
57°30'0"E 58°0'0"E 58°30'0"E 59°0'0"E 59°30'0"E

V17 Jlo ol olo 50 (395 (Blo (ST (2led Al Y S



v

ey P 590 (sosle Ailalus 31 oolaswl (oo Sl

g

25°0'0"N 25°30'0"N

24°30'0"'N

1:720000
L T I
0 125 25 50 Kilometers

57°30'0"E  58°0'0"E

58°30'0"E

59°0'0"E

Loal,
YFT CPUE (fishffishing set)
o 4000 - 5000
© 5001 -13000
© 13001 - 23000
O 23001 - 50000
(O 50001 - 150000

sjlre x> ob)!
Cagls
Gt
busgio

Lo

| LN

O sl

59°30'0"E

VY Jlo Y92 olo 0 g (plo STy (26 A5 —F S

S sy o (Haghi, 2021) el oo o)
Ot e aloz 5l (B g (Gloj puiie Sl a8 S 5js 0
wole weldl s Sl g 2aST anlllae o o ,eS
Haghi et al., ) cool ool ylgie pl,] g axe ugildl g5
o] 5gamme 13 sl (goleo glaygliss 55,03 (2018
Comgllae (adlds oS (g jgbay .l (,50) Gloe (b
P s (a2 37 5l Soml) oml Lbdlae Jsb o
5 b ysliss i Sl (42,0 YVIO b YY) Wy oLl e
adg> l > (Rl j550 (55 (plo STy A o
Sl 0ol Hlis JaS 98 (g9, AbdS Olidon gl .l
b,o e £l ol pot a0 0 b IS (O] o (gloo oS
Olas b yo 0 aeS pl i) Csd o (g0l il
.(Haghi et al., 2018) ¢l axils
o abe Slilp L it jsboar L8915 5 Lo
«(Nauyen and Doan, 2014) ¢l lag e ob,o sble
(Y YA) oK g Haghi olallas b gaios ol bl
Lo cpl wosls cille ain wgldl o1, Ol gles a5
ol F il dz o ¥ B YA dg0 0 05 olo jea> lp
L sableo o 0.8 ale as aisly lois g od a il
‘)iid QL..’ LY .Aj)‘d )9_»é> )A_AM.I-’ cr‘,f J...SBJIS ):{OLB.A
@ dxd (b ardesee) S50k slo 2l | og Gleale
N5 055 o b pgiSidlygs; 5l 5 eyl oS aiiS o0

G &S A 5 o

9 b aisS cul 5l gl @y aSul 4 az g L
5ol el g Jdg)l5 dos Jio ploasls b ekt
o > gy «Stuart et al., 2011) cws 1 LLS I s .
Sy boylgale 5lode T e woay Sledbl co il
=y 3 Okale gead Jlaiol slo gl (b
D23 18 s o 1) g ele (iaSTyy Ao

31 ealae bogase ool e woa s b
25 ple sl iz Glaoks o (e Glaazls
QS i 0dgasme (pl 5l STaS Jb o cul b
s NUFdin lllas b oS sms o yLis |y a8 Cassllas
o793 5LBosls 33 S sy 4y aS (Y4 1Y) oS
oo s pSeole Joily sl bl (a5
Srexn | sl ol o (Rastrelliger kanagurta) JMb
Gl o 00 ol STy oyl cislas wisls,,
£l )] s 1S oo (slolsale prglas Lavsgs aslllas 5,50
Slalllas b o5 o oanliis 3l 5 5,5 o 3l gl
Zagaglia et al., 2004; Davies et al., 2014; ) arsd8
Slo mls o)l glsen (Arrizabalaga et al., 2015
2 5 o slaole) Sla g oy it 3
sl e b ol en (Haghi et al., 2018) ( olL3l >



VEY s o) o)lads V5 0,58 )yl smmeb anlio dlom w2t

aA

Slos ams oo &l 1) (6, K ale Jously sl 3blis
ol Slol 2 g STy 5o b ls cale g byo
o1 0 ole a8 wlools lis lilllas o ls i g3
PLoee Vb oo e g oo i ) o5 slo
DS o0 Spp—o Jeds S bwgle clale b dblis
5 ool iy aSgSl uS ale 2lae ol Cuglyl
Kaymaram et ) o | glgzew | lale ] pgo gl
zoh o e |, lié bLs,l &5 a5 (al., 2002
Varela ) oS o obx! YL ol K5 5 ol lasdss
oy dlboy; g Ldw (Ko o leas (et al., 2017
839555 9 (el slo jgiS B L wia oyl
Kaymaram et al., ) ol i o blos )l 5450
aile ( c—woildl slo S5 Lo maw glas )l (2002
sl ok > 5 onalzr 13 Glo ol > e ag> (L >
SLbl o e ple gladiss aas o i) ol )3
e Joe 1 0 88 a5 b S slaplz g beager
(Lanetal., 2017) wgd oo oz tl o

2§ 68 s

S cdls ol Ol IS srFams S lyiea
Sy Wy g0 bl sy g loylgale slaools 5.0l
& ySeplo L 5o gyl 3bleo sl Lo g St
993 3l i slasyglid o9 ooliiul (55 (aLe
L s eSeale ol ghls 3blic 5 3290 Glad—o
28 oot G (958 Sy sla Ll ams oo (i
g S oo Ll o5 ol Slold g ST JyuS
Sl g mlie Sy pae (SleMbl (ol 4 (o s
Gblie omiw 530 slrosls S o d5ugp |, 6 pSanle
s oo i s o b 1) o puSmle Loy (ol
slp 00,8 o dlgi ity JT Slalllas ;o o000
590 gosls I bl pleial) g oo SbSe
4 Wl oo Jieg% (nl @S Grigres 09— oslii
ST L 2 62 Semle o o sl DL ol e
Aled S8 bl 5l coles

(Kumari et al., 2009) aiS oo 4485 wiws

95 by bl Sl wlgs o b yd mhw 5l elas )l
O Obole (Bl 5 (sogee 1Sy )0 a5 WSl o sl
gl addgs b adlaie obml b 5 ol S50 Lo ugilBl o
398 (oo plalepyg ohigs (L )58 g 4 ymie VL
.(Haghi, 2021)

o 30 ol oS> b (g S Az (nl uizren
Oz sbral 4 e &5 ples b o 0 (256w
Jad jo o) Bl lee sbyo o (o Jled gz)
S Jlomd 51 &5 (cogo slask wSep lis)
b oboz oles sl Sl 4 ol s W
Iranian National Institute for Oceanography and )

Syl cdlas «(Atmospheric Science, 2012

Oles sbyd ;o )98 polie wl S5 AT jsblen
Ol Lo, YoV 5 YoV 8 sla Lo cilises slaole o
Sygo a5 (VoY) Feng Sldlas L oS ol (5,50 50ul
I8 55 oole 2595 2 6L 5 Camss Dglite iz
Syl casllas

Ssaple slaosls gillay caallas cpl o S jgbay
pdams o b8l L8 5l o B bogass 0 0S8 wo
‘(P 6L®ol.o ) )..\...f s S0 dalaie 3o NG
QYIFN 5 Sl dz o YONF U 3,5 4> 10 DAIAD
Ao slrools ol 4 jlus w090 Job jo rioee
NSST 4 SST L ablis as ols L uls og aliw
clale g el +/FY B -0 Ly s SSHA L
Slael s o)l ju 5 ol a0 YL S5k
bl sle ez e BB Sledbl L o mhaw 5l slolsale



a9 ey P 590 (sosle Ailalus 31 oolaswl (oo Sl

References @Lu )

Arrizabalaga, H., Dufour, F., Kell, L., Merino, G., Ibaibarriaga, L., Chust, G., Irigoien, X., Santiago, J., Murua,
H., Fraile, I., Chifflet, M., Goikotxea, N., Sagarminaga, Y., Aumont, O., Bopp, L., Herrera, M., Fromentin,
J., Bonhomeau, S., 2015. Global Habitat Preferences of Commercially Valuable Tuna. Deep Sea Research
Part Il: Topical Studies in Oceanography 113, 102-112.

Azadbaksh, A., Aghir, M., Arghang, B., Afraii, M., Eliasi, F., Ostad Mohammadi, H., Iranpur, M., Ebrahimi,
M., Asgharnia, M., Esmaeili, A., Yasemi, M., 2015. Assess Reserves and Provide Management Solutions
for Sustainable Exploitation of Aquatic Resources. Agricultural Research, Education and Extension
Organization. Iranian Fisherise Science Research Institute. 79 p. (In Persian)

Bahrami Nejad, M., Rayegani, B., Jahani, A., Nezami, B., 2018. Proposing an Early-Warning System for
Optimal Management of Protected Areas (Case Study: Darmiyan Protected Area, Eastern Iran). Journal
of Geography and Environmental Hazards 7(26), 75-94. (In Persian)

Brewington, L., Frizzelle, B., Walsh, S., Mena, C., Sampedro, C., 2014. Remote Sensing of the Marine
Environment Challenges and Opportunities in the Galapagos Islands of Ecuador. In: Denkinger, J.,
Vinueza, L. (Eds.), the Galapagos Marine Reserve, Social and Ecological Interactions in the Galapagos
Islands. Springer Science, New York. pp. 109-136.

Copernicus Marine Service, 2017. Available from http://marine.copernicus.eu. Accessed 26th February 2017
Darvishsefat, A., Pir Bavaghar, M., 2012. Applied GIS. Iranian Students Booking Agency. 236 p. (In Persian)

Davies, TK., Mees, C., and Gulland, E., 2014. Modelling the Spatial Behaviour of a Tropical Tuna Purse Seine
Fleet. PLoS ONE 9(12), 1-18.

Estoque, R., 2011. GIS-Based Multi-Criteria Decision Analysis (in Natural Resource Management). Division
of Spatial Information Science.

Feng, B., 2003. Preliminary Study on relationship between hooking rate of bigeye tuna longline fisheries and
environmental factors in the Indian Ocean (in Chinese with English abstract), M.D Thesis, Shanghai
Fishery University, Shanghai, China.

Gillett, R., 2011. Bycatch in Small-Scale Tuna Fisheries. FAO, Italy. 132 p.

Hosseini, S.A., Kaymaram, F., Darvishi, M., Parafkandeh, F., 2014. Estimates of Length-Based Population
Parameters of Yellowfin Tuna (Thunnus albacares) in the Oman Sea. Turkish Journal of Fisheries and
Aquatic Sciences 14(1), 101-111. (In Persian)

Haghi, A., 2021. Distribution Modeling of Bigeye Tuna (Thunnus obesus Lowe, 1839), Using Satellite Derived
Environmental Variables in Indian Ocean, Applied Ecology 9(4), 1-14. (In Persian)

Haghi, A., Ghorbani, R., Peighambari, S., Lee, M., Kaplan, D., Block, B., 2018. Relationship between
Yellowfin Tuna (Thunnus albacares) Distribution Caught by Iranian Purse Seiners and Environmental
Variables in the Indian Ocean. Iranian Scientific Fisheries Journal 26(1), 67-82. (In Persian)

Haghi, A., Ghorbani, R., Peighambari, S., Lee, M., Kaplan, D., Block, B., 2018. Relationship between Skipjack
tuna (Katsuwonus pelamis Linnaeus, 1758) Distribution Caught by Iranian Purse Seiners and
Environmental Variables in the Indian Ocean. Journal of Applied Ichthyological Research 6(1). (In
Persian)

IOTC, 2019. Review of the statistical data and fishery trends for tropical tunas. I0TC-2019-WPTT21-
08_Revl.

Iranian National Institute for Oceanography and Atmospheric Science, 2012. Oceanographic features of the
Oman Sea, Available from http://www.inio.ac.ir. (Accessed on 1 August, 2012). (In Persian)

Kaymaram, F., Emadi, H., Keyabi, B., 2002. Study of Feeding Habits of Yellowfin Tuna (Thunnus albacares)
in the Oman Sea. Iranian Scientific Fisheries Journal 10(4), 37-48. (In Persian)


http://marine.copernicus.eu/
http://www.inio.ac.ir/

VEY s o) o)lads V5 0,58 )yl smmeb anlio dlom w2t Ve

Kumar, N., Kumar M, N., Swetha, N., Nayak, J., Bright, R., and Kumar T, S., 2015. Utility of Sea Surface
Height anomaly (SSHa) in Determination of Potential Fishing Zones. ESSO/INCOIS/ASG/TR. Report
number: 02, 37p.

Kumari, B., Raman, M., Mali, K., 2009. Locating Tuna Forage Ground Through Satellite Remote Sensing.
Remote Sensing 30(22), 5977-5988.

Lan, K., Shimada, T., Lee, M., Su, N., Chang, Y., 2017. Using Remote-Sensing Environmental and Fishery
Data to Map Potential Yellowfin Tuna Habitats in the Tropical Pacific Ocean. Remote Sensing 9(5), 444.

Lee, M., Haghi, A, Liu, D., Yang, W., 2017. Potential and Prospective Seasonal Distribution of Hotspot of
Albacore Tuna (thunnus alalunga) in the South Indian Ocean Using the Satellite Data. IGARSS, 5747-
5750.

Mugo, R., Saitoh, S., Nihira, A., Kuroyama, T., 2011. Application of Multi-Sensor Satellite and Fishery Data,
Statistical Models and Marine-GIS to Detect Habitat Preferences of Skipjack Tuna. Handbook of Satellite
Remote Sensing Image Interpretation: Marine Applications, pp. 169-185.

Naderi Abbaspour, R., 2013. The Role and Importance of Neritic Tuna Catches in I.R. Iran Fishing Activities.
IOTC-2013-WPNTO03-10. (In Persian)

Nguyen, D., Doan, V., 2014. Using Remote Sensing Data for Yellowfin Tuna Fishing Ground Forecasting in
Vietnamese Offshore Areas. Emerging Technology and Advanced Engineering 4(2), 598-605.

Nurdin, S., Mustapha, A., Lihan, T., 2013. The Relationship between Sea Surface Temperature and
Chlorophyll-a Concentration in Fisheries Aggregation Area in the Archipelagic Waters of Spermonde
Using Satellite Images. AIP Conference Proceedings 1571, 466-472.

Nurdin, S., Mustapha, M., Lihan, T., Ghaffar, M., 2015. Determination of Potential Fishing Grounds of
Rastrelliger kanagurta Using Satellite Remote Sensing and GIS Technique. Sains Malaysiana 44(2), 225—
232.

Nurdin, S., Mustapha, M., Lihan, T., Zainuddin, M., 2017. Applicability of Remote Sensing Oceanographic
Data in the Detection of Potential Fishing Grounds of Rastrelliger kanagurta in the Archipelagic Waters
of Spermonde, Indonesia. Fisheries Research 196, 1-12.

OceanColor WEB 2017. Available from https://oceancolor.gsfc.nasa.gov. (Accessed 18 February 2017).

Paighambari S.Y., Darvishi, M., Ghorbani, A.R., Kaymaram, F., 2018. Population Assessment and Yield Per
Recruit of Longtail Tuna (Thunnus tonggol) in Northern of the Persian Gulf and Oman Sea (Iran,
Hormozgan Province). Iranian Journal of Fisheries Sciences 17(4), 776-7809.

Parsa, M., Kamrani, E., Safaei, M., Paighambari S., and Nishida, T., 2018. Identification of by-Catch Species
of Tuna Purse Seiners in Iranian Waters of Oman Sea. Iranian Journal of Fisheries Sciences 17(1), 239-
244. (In Persian)

Physical Oceanography Distributed Active Archive Center 2017. Available fromhttps://podaac.jpl.nasa.gov.
(Accessed on 10 February 2017).

Rajapaksha, J. K., Nishida, T., Samarakoon, L., 2010. Environmental preferences of yellow fin tuna (Thunnus
albacores) in the northeast Indian Ocean: an application of remote sensing data to long-line catches. IOTC
Fourteenth Working Party on Tropical Tunas.

Rayegani, B., 2017. Gravel, Cobbles and Boulders Percentage Mapping Using Close-Range Photogrammetry
(Case Study: The Tehran-Karaj Plain). Journal of Water and Soil 30, 956-968. (In Persian)

Rayegani, B., Barati, S., Goshtasb, H., Sarkheil, H., Ramezani, J., 2019. An Effective Approach to Selecting
the Appropriate Pan-sharpening Method in Digital Change Detection of Natural Ecosystems. Ecological
Informatics 53 (2019), 100984.

Rayegani, B., Barati, S., Goshtash, H., Gachpaz, S., Ramezani, J., and Sarkheil, H., 2020a. Sand and Dust
Storm Sources Identification: A Remote Sensing Approach. Ecological Indicators 112, 106099.


https://oceancolor.gsfc.nasa.gov/
https://podaac.jpl.nasa.gov/

Ve ey P 590 (sosle Ailalus 31 oolaswl (oo Sl

Rayegani, B., Barati, S., Sarkheil, H., 2020b. A Simple Model for PIFs Extraction at Digital Change Detection
Approach. Modeling Earth Systems and Environment 7(3), 1769-1781 (In Persian)

Setiawati, M., Sambah, A., Miura, F., Tanaka, T., and As-syakur, A., 2015. Characterization of Bigeye Tuna
Habitat in the Southern Waters off Java—Bali Using Remote Sensing Data. Advances in Space Research
55(2), 732-746.

Setiawati, M., Tanaka, T., 2017. Utilization of Scatterplot Smoothers to Understand the Environmental
Preference of Bigeye Tuna in the Southern Waters off Java-Bali: Satellite Remote Sensing Approach.
Fishes 2(1), 1-16.

Teo, S., Boustany, A., Block, B., 2007. Oceanographic preferences of Atlantic bluefin tuna, Thunnus thynnus,
on their Gulf of Mexico breeding grounds. Marine Biology 152, 1105-1119.

Tijani, K., Morea, A., Chiaradia, M., Nutricato, R., Guerriero, L., 2016. Prototype of a Multi-Platform Remote
Sensing Service for Fishing Forecasting.

Varela, J., Intriago, K., Flores, J., Pilozo, C., 2017. Feeding Habits of Juvenile Yellowfin Tuna (Thunnus
albacares) in Ecuadorian Waters Assessed from Stomach Content and Stable Isotope Analysis. Fisheries
Research 194. 89-98.

Williams, G., Sapoznik, M., Ocampo-Reinaldo, M., Solis, M., Narvarte, M., Gonzélez, R., Esteves, J.L.,
Gagliardini, D., 2010. Comparison of AVHRR and SeaWiFS Imagery with Fishing Activity and in Situ
Data in San Matias Gulf, Argentina. International Journal of Remote Sensing 31, 4531-4542.

Wolfram, 2003. Normal Distribution, Available from https://mathworld. wolfram.com. (Accessed on 12
August, 2018).

Wood, L., Dragicevic, S., 2007. GIS-Based Multicriteria Evaluation and Fuzzy Sets to Identify Priority Sites
for Marine Protection. Biodiversity and Conservation 16, 2539-2558.

Yen, K., Jung Lu, H., Chang, Y., Lee, M., 2012. Using Remote-Sensing Data to Detect Habitat Suitability for
Yellowfin Tuna in the Western and Central Pacific Ocean. Remote Sensing 3 (23), 7507-7522.

Zagaglia, C., Lorenzzetti, J., Stech, J., 2004. Remote Sensing Data and Longline Catches of Yellowfin Tuna
(Thunnus albacares) in the Equatorial Atlantic. Remote Sensing of Environment 93(1-2), 267-281.

Zainuddin, M., Saitoh, S., 2004. Detection of potential fishing ground for albacore tuna using synoptic
measurements of ocean color and thermal remote sensing in the northwestern North Pacific. Geophysical
Research Letters 31(20).

Zainuddin, M., Saitoh, K., and Saitoh, S., 2008. Albacore (Thunnus alalunga) Fishing Ground in Relation to
Oceanographic Conditions in the Western North Pacific Ocean Using Remotely Sensed Satellite Data.
Fisheries Oceanography 17(2), 61-73.

Zainuddin, M., 2011. Skipjack Tuna in Relation to Sea Surface Temperature and Chlorophyll-a Concentration
of Bone Bay Using Remotely Sensed Satellite Data. IImu dan Teknlogi Kelautan Tropis 3(1), 82-90.






