[ Downloaded from isfj.ir on 2025-12-16 ]

(DOI): 10.22092/ISFJ.2024.130685 YY(e) £a-1 ool oMt ale alas

@ ® SR g 3 — (ools o

i o (Rutilus kutum Nordmann, 1840) dwiw dlo (ywS 39 (5 3l Jwo
ol Jlw e g ¥ (Glo) sloo bt 3 (could! Sl s
Hl; sass ‘“*1;_.,[_'; S 3o ol 3.»\5; v“‘““l’ dase
*hmostafaviw@gmail.com; mosavii.h@gmail.com

Ol des a2 ps (OUS ol&EAS (auds aalio suals Ml 09,5 -
O‘):" ‘O‘)‘@S ‘u:s.afln.e_.s A:\.@.a.:b s&zaly (‘-s.‘a:\A.A “.\9.‘.9 bm\g:}g ;La‘;L.uf.u‘,Sl S yade g u:u.ufjt\}ﬁ AJ;—Y

VEY LT i B ndy sl VY LT il e

) ol 11238 Ol ol 53 nrb sl8oBiny 5 ¢ 8- oolial OBlal 5 iy a2y ns clacdlad 2al581 L
e 3 555 ST 5 LS BN 4 Ol sl ) ol slaaly 51 oS o Joomta o8l s 3 ool dlanlpe
cﬁbu},:ﬁxupdlojuuw‘uwﬁlﬁou>lgglplmﬁjlyl>al.xi.x@3 Yool el cpl s s sad 0,1 Sle
b S golasl 6,8 G Olye a0 (RULHUS KUEUM) din alo oa T 2871y ol anlllan 3.3 87 dal s sl LT S|
ROLBTIRGIW PTG AR GRS VIS P L R PR OV OS ¥RV W] CUR PRI COpK SN B POY . OV S S5
dlods Gl o3l S b e 53 il ke wlie 5 08wy 5 51 0ad (55T per (slaels a6 gosma 1 carllas
Cole 5 ledis s eslil s il 5 e slaime Cpmen 38 eslimal (3Dt YeoNAVY)
QAUC Jlas ol 68 (257 o 0 i 3 Shes s 05 s i S a5 sl Www.worldclim.org
5l i oddl Lyl 5 adle alas o 68l (2871 8 0l 0L (Sladite s e sdlen b Ll (+/488) e
oz s oKl I s el @B A 3t Al S pl a5 oS dals iy S e 5 LB D) s 4 il
o .:.sjf O gmres dralr Cloan g glde Cotal gl (g agT KlsT o ody T s OT GBS 2l g epl el
3Ll 5 i opan 53 i5e DLy Ll BB Slopadl s bl dinl S ul 5l cblis e

Ll Gl oty cpl oo olid alse AT S 5o AW 5 Bl ow gite SIS il

S o 5 5l wbilis (ino (i Cuiel (o] ST IS

I o

1 Area Under the Curve
¥


mailto:*hmostafaviw@gmail.com
http://isfj.ir/article-1-2761-en.html

[ Downloaded from isfj.ir on 2025-12-16 ]

i abe 23S0y (g 3lae

OLlSas 5 I35 penls

A.Ia..uljcb ou\...»T o S| u&o.n aS el @Lbd.ef (5»1.‘))‘
55 dsl o8 plgie 4 a5 wigd azlse (T agms Dl i
5 SDM? jlaist as b aigS 2aSTh s5le Jow el
3 ooliinl b g o] SoS L aS enl 5o 5 63,0,5 S5
Olgi e baieS  Lad Conbge g aime o sonldl slaools
oloo bl b g (Som s san | o Ll LzasTy, 5! e
Phillipsetal., ) s,5 g3 ,a0b » bsT o pow sl oo
03995t Ol et ¢ Sy Cwl Bk 5l &8lg yo (2017
sl sla Jlo ;o laaigs (ol ¢ ol38l ( zals) 2aST,
Borshchev and Grigoryev, ) oi aalys> asie

.(2020; Makki et al., 2023b
Ol L1 sleal 3 w0 &5l cand S o 3T bl
(Eagderi et al., 2022) cwl oo 5,155 oW Y
g5 4 Baas 545 50 (5,5l> sladisT £515 5 S55UsS
Vasil'eva et ) 04 oo 00ls Cos ] 50 olfns; (oYL
ol s @l 2015; Mousavi-Sabet et al., 2023
et 2l el oo 8l > Sl Aog> ,0 aS laasgs
oolgils 4 3laie g (Rutilus kutum Nordmann, 1840)
<2l ! (Eagderi et al., 2022) <! Leuciscidae
Keivany et ) oog ;e g lasdas- solaidl 4565
(i, 3iil) 0l & y>lee 90 sl ls 457 @l., 2016
51 LS 5 (Abbasi et al., 2016) ol (31 50) 050l g
49315.«“ e ol & yles &lo e Ol sy a5 oyl
s2le (Coad, 2021) sy oo sk Voo v Sga glas )|
Szl plale laaiss 3ol bl (S debe
Abbasi et al., 2023; ) 55, 0 sty ;35 asy>
4l,l LI .l (Gorouhi and Muousavi-Sabet, 2023
(Y-YY) Iranian Fisheries Organization ;| co
WYYA8 a8 Jleds sleel o Slozewl Hlals oo 5
F-0 0g0> olo ol AVlo s e ol 5l a8 0040 o5
S u..SJJ R ‘033154.1 Lol odls 0)5—\).3 Y )|).¢>
Oliwe JS 5l e )0 00 390 s ol a5 ol sl )Lias

MT)o 5l ae, £ 5l G g Slezasl el apo

1 Species Distribution Modelling

Aodio

952 Sl 50l Al o Sl T 5 ! 5l bl
59085 &y ¢ gl (laetnpssST (535 (el 1 Con
55 @l, 2023; Mousavi-Sabet et al., 2023
Sz » Gk wollacl SIS ees cul (28,0
;I .(Mostafavi et al., 2017; Makki et al., 2023a)
e dnngi 5 oz Sl eSS Hseb b iy bans
Loo alize bl jo goiin sloolas; wals (o> o
sly (Raven, 2020) wiles gl wold bagiaewsST o
»# pol Jlo 2By bt 51 So Bl et (Jle
395 zol 4 S e 5 00l ST i bl 5l a8 culiss
A dxgi e pdo 2lePool o O jle 4.l oo
9 (hd GBS g 5| i ool 4y i Cans (18
cely Coles ,o a5 snd GlablS slaylE Leasl )38l
Sl 285 @Bl s )3 ki 5 Sl Lo )5 Sl
ol slagSl s g les iol381 L .(Ramanathan, 2020)
aolol Cpz gllae Loyl 8L JLis 4 baieS « lsn o
Sz ol ) G 4 Ozl 4 Hgeme (S
s 5l (Mostafavi and Kambouzia, 2019) w g
o ol o1 bl pals g hse cu 5o b Ko
Gl o Cules 0 g Cawl 00,5 lawy ol38l Slogz g0
VSV WP VRN SP SO SR I S U SR POEI 4
Abbasi et al., 2023; ) wls sald wils,e5 5
(Mousavi-Sabet et al., 2023

Meyers and Bull, 2002; Buisson and )
Grenouillet, 2009; Farmer, 2015; Pletterbauer et
LI l., 2018; Ramanathan, 2020; IPCC, 2022
Gials sbisly o g5 BB Sloladl g0l 4 b ailiwlie
8,55 &0 Olnl )3 ogaza eyl s Jele
Moass 5l cbli> cy> o ape Sleladl ales 5l el


http://isfj.ir/article-1-2761-en.html

[ Downloaded from isfj.ir on 2025-12-16 ]

O (Kot 3051 5 ey pol> adlllas 40 (2023 8,0
el a8 Wl Qll piin Jelodaa o sl e
aVlo b odgame (BIOL) a¥ls sbo nKlw
oy 5 et (BIO12) aVls )b oliee «BIOT)
Sibudse $lp (ool slopatie () Jguz) widg ¢ oS
YVeo obl B) RCP 2.6 olsl Lalss olulyy oo
Soxez Ol FO PPM (S snSlss bale (5
Ll g alatss lyd plae 4 (8 o)Lke AV
ST go cdale e VYo LL L)RCP 8.5 ..l
Olsie 4 (a3 0Lk VY Comaz (5 AYVPPM (S
59,5 easlil Jaw 5 (IPCC, 2014) ailisay Lyl,s
Yohe gVe0 Sloy wlie 50 ;0 (GCMS) 5> osec
Li=e o 5 ags  www.worldclim.org cols
B ialypg g ookl ArCGIS ver. 10.8 s ,l58ls 5
VeV Slos s d bgpe 655 (nl ST slaesls
Iy Sl |y Ll QB o o5 coal (oMo 1AV
a5 Makki et al., 2023 a,b asle) calises ole ol
laol jo .a0u0 )5 sl (ol ags oo b 3l 09>
5 &slw o Cyp f@.‘wlj lrools aiws g0 4 ools
5 Ve Cad @ b Jow 80 ob,l sl yeesl slaosls
ST Glodde G BAD G S0 T
(Phillips et al., 2006) Maxent Jos 5l oolixwl b 4565
R Core T.EAM., ) RV3.23 5 lkle, e yo
Hijmans et ) dismo v1.1-4 s l;sls 5 4y 5 (2018
o9, (MaxENt) 9,01 iSlas .o ol @l., 2017
g5 e bla bl p ) 48 S jeae &5 cul
LiSSOVSKY ) wiS co (s siom (shmoon 5 sl yuiie
5l oS5 adly 5o Jaw ol (@nd Dudov, 2021
Je %00 &l &y ol e 4Sd 5 bl 6 50
st j Y (solasd diwgdy 4igS SO (6l CinSe
P .)J(so Cewdds digS g bla golaad b ol jar dusie
Sheml Sype o |y oKy 5o Joko o congllas
Sled oo ol (arecns s o pite

4 Calibration data
5 Test set

)

s oo plaisl ssa ! Jled J>lgw jo 1) lobeo
30 Al Sllllas oyl ) ,o (Sarpanah et al., 2022)
43y ol drhoale (g hlise olel o
Naderi Jolodar et al., 2013; Kohestan-Eskandari)
et al., 2014; Abbasi et al.,, 2015; Bavand
Savadkouhi and Khara, 2017; Farhang and
Eagderi 2019; Sattari et al., 2019; Moezzi et al.,
b LI (2023; Gorouhi and Mousavi-Sabet, 2023
390 Bl ol QST 08 el i 1 58
GRS g Coetl 4y 4z gl b eoplpliy el 48,55 518 5
Caxdg 2bj)) ddaal> olaidl g coodls jo 2o ol kg
458 onl ogas 5o ean] slassay oLl 55,00
anl> o e ol Lai> 4y g cl ool Pl s
San b ol adlas dU g0 wales JLLS S
ol Lyl o s gple STy 078 ey
slaJlo ,5 (RCP 8.5) ailuas 3 (RCP 2.6) wsbeo >
Sbys o5 el dog> slaailbog, o VoA 5 V-0

L8 pdy el >

gy g3l
odd pll (pgiz )35 npl adg (whie ;o adllas ol
spa> sbosls Gigo 4 4eT mie sleosls ol
&l (Gl sais samlie )1 10 4365 a5 saincnd slay o)
0dlitusl 890 b gole (1iSTn p aldl i ST Gens
lod (Sl Jolds (ol joiio iy ol o085 )13
(BIO5) JLu ols ¢y 5,5 slos ,iSlas (BIOL) avle
lod 039050 (BIOB) Jlus ole (50 p sles S8l
eiin 4w (BIO12) YL i b 5l jme «(BIOT) YL
Taleog, 2 g Tomend hyz Teed Joli e
atd 5 gl pime Glcols jladlas Gl ol
2t AT o] (Koot 03] s i3S
Rl o ol el b psie o (b (Saces poe
o didgs LVD YU Sion glylo a5 psis 9o ¢l
Makkietal.,) as B>  wlid, 5l 4 axg5 L sl )

! Slope
2 Flow accumulation
3 River width


http://isfj.ir/article-1-2761-en.html

[ Downloaded from isfj.ir on 2025-12-16 ]

i abe 23S0y (g 3lae

OLlSas 5 I35 penls

LQJT T yFiw] gusw g atn dlo STy s5lw Jow 50 oud solaiwl b o 1) Jous
Table 1: Variables used in modeling of Rutilus kutum distribution and their extraction source

References Percent Variables

6.5 Mean annual temperature
) 6.83 Annual temperature range

(www.worldclim.org) L
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(www.isric.org www.worldgrids.org) 96 Slope
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Table 2: A quantitative and qualitative classification
of model performance based on the AUC index

Model performance value AUC
Very Poor 0.6-0.7
Poor 0.7-0.8
Good 0.8-0.9
Excellent 0.9-1
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Figure 1: Receiver operating characteristic (ROC) curve and AUC index
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Figure 2: Response curve of environmental variables concerning distribution of Rutilus kutum
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Figure 4: Results of modeling the effect of climate change on distribution of species Rutilus kutum under different
climate change scenarios (RCP2.6 and RCP8.5) for 2050 and 2080
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Table 3: Percentage of gain, loss, and range change of species under scenarios for 2050 and 2080

RCP 8.5 RCP 2.6 Climate scenarios
2080 2050 2080 2050 Time period
0.02 0.05 0.35 0.29 Loss (%)
96.30 95.47 89.38 86.79 Gain (%)
-96.28 -95.42 -89.03 -86.50 Range of change in distribution
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Abstract

Natural habitats around the world have suffered a lot of pressure due to the increase in human
industrial activities in order to achieve economic-welfare goals, by changing in the climate
system, and the consequences of this event include the extinction of species and the reduction of
biodiversity on a global scale. In this regard, the evaluation of the threats resulting from the
changes created in the ecosystems will be pivotal to their management and conservation. In this
study, the distribution of Rutilus kutum was predicted under two optimistic and pessimistic
scenarios of 2050 and 2080 by Maxent model. In this study, the set of data collected by the
authors and various available scientific sources from a period of 50 years (1970 to 2020 AD) was
used. Also, the environmental and climate variables used in the modeling were extracted and
prepared from www.worldclim.org.The results showed that the performance of the model in
predicting species distribution was excellent (0.946) based on the AUC (Area Under the Curve)
criterion. In addition, it is predicted that the distribution of the species is likely to decrease
significantly in all years and optimistic and pessimistic scenarios. Therefore, considering the
importance of the sim species in the food basket and its positive effect on the livelihoods of local
communities, reducing its distribution in the future could be considered a threat to food security.
In conclusion, the protection of this species requires urgent planning, actionable decisions and
effective measures regarding the preservation and restoration of rivers, controlling the negative
effects of climate change and efforts to reduce the accelerating factors of this critical
phenomenon.
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