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Table 1: Variables used in modeling of Rutilus kutum distribution and their extraction source

References Percent Variables
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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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| Mean (AUC=0.902) =
Mean +- one stddey ®
Random Prediction ®

Sensitivity (1 - Omission Rate)
[ ] [ ] o] ] ]
[ . in o ~d
T T T T T

(=]
(]
T

(=]
.
T

1 1 1 1 1 1 1 1 1 1 1
0.0 0.1 0.2 0.3 0.4 05 0.6 07 0.8 049 10
1- Specificity (Fractional Pradicted Area)

«moliais! =Specifity (Cowlus =Sensivity) .axiw plo oSy (S 10 ChunSo Jow 8,5des 29U 551 jloged 1) JSC&

(Sd> 4yl 50 =Omission

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 3: Variables importance for distribution of Rutilus kutum
Maxent
& L
c 5 10
S 5 08
(&)
S 0.6
()
? & 02
g © 0.0
3
:2 I I I T
45 50 55 60
Optimistic (RCP 2.6) Pessimistic (RCP 8.5)

of



B R Mo i
M4 %
2 !gxzw 8
2 f an 53
= Loss z ?
o R Ly Unstatis B o e
o e ky
o
59
36N A %N
Ll T T T T 1
3 0E e &E 0E 55E
Longitude Longiude
D
B ‘;,_s 4 "
i
kil il
3 Sl -
3 e Gan E ‘)\
3 f' L 3. v
o 5 A Lyttt S y
[e0) o
=)
139
i i1
T T T T T T
4E - - §E e &

Stabiz
Gan
Loss
Unsutatie

[gaue
aEn
Loss

L Unsitas

ool Iyl Cxi g (530 Yohe 9 Vode il ol 58 30 e sblo 3397 5 el ot 1 (6 5loJobo gyl F JSC
(RCP8.5) 4ilissy 5 (RCP2.6) ailiwy g5

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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