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Abstract

Evaluating the role of climate changes on species distributions has attracted considerable research interest.
The Kurdistan newt (Neurergus derjugini) is one of the critically endangered species in the IUCN Red List,
which is distributed in the Avroman Mountains in Iran, on the Iragi-Turkish border. Nowadays, the
population of this species is declining and under serious threat due to several factors, including climate
change. In the present study, by using the maximum entropy approach (MaxEnt), based on bioclimatic
(precipitation and temperature) and topographical (altitude and slope) variables, the suitable habitats and the
potential distribution areas in the contemporary and the representative concentration pathway (RCP) 2.6
scenario and RCP 8.5 scenarios of the future (2030) distribution were modeled for the Kurdistan newt, N.
derjugini. Precipitation of the coldest quarter (38.8%), slope (26.8%) and temperature annual range of the
year 13.6%) were the most important factors shaping the distribution of N. derjugini in the contemporary
period. For the future, in RCP 2.6 and RCP 8.5, respectively, scenarios precipitation of the coldest quarter
(43.8% and 42.7%), precipitation seasonality (28% and 30.6%) and temperature seasonality (20.08% and
24.2%) were the most important factors forming the distribution species. As it seems, climatic change has
been responsible for fragmentation and destruction of habitats N. derjugini in the present and the future,
although human activity in the destruction and change of habitats cannot be ignored.
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longitude latitude
1 46.15 35.2 Balcha Nesterov, 1916
2 46.18 35.18 Tawale Nesterov, 1916
3 46.48 34.87 Quri Qaleh Schmidtler and Schmidtler, 1975
4 46.38 35.02 Dorisan stream Schmidtler and Schmidtler, 1975
5 46.28 35.1 Paveh rood stream Schmidtler and Schmidtler, 1975
6 46.52 34.88 Kavat Sharifi and Assadian, 2004
7 46.5 34.9 Ghorghaleh Sharifi and Assadian, 2004
8 46.42 34.98 Shamshir stream Sharifi and Assadian, 2004
9 46.32 35.13 Daryan Sharifi and Assadian, 2004
10 46.32 35.1 Dareh Najar stream Sharifi and Assadian, 2004
11 46.18 35.03 Marakhil river Sharifi and Assadian, 2004
12 45.52 36.55 Mahabad Najafi-Majd and Kaya, 2010
13 46.37 35.05 Paveh Lanzaetal., 2010
14 45.38 35.93 Sulaymaniya Al-Sheikhly et al., 2013
15 46.1 35.28 Sulaymaniya Al-Sheikhly et al., 2013
16 46.08 35.3 Sulaymaniya Al-Sheikhly et al., 2013
17 46.12 35.22 Sulaymaniya Al-Sheikhly et al., 2013
18 45.05 36.4 Sulaymaniya Al-Sheikhly et al., 2013
19 45.27 36.2 Sulaymaniya Al-Sheikhly et al., 2013
20 45.28 36.12 Sulaymaniya Al-Sheikhly et al., 2013
21 44.32 36.35 Erbil Al-Sheikhly et al., 2013
22 44.87 36.77 Erbil Al-Sheikhly et al., 2013
23 43.28 37 Duhok Al-Sheikhly et al., 2013
24 43.45 37.08 Duhok Al-Sheikhly et al., 2013
25 46.6 34.88 Kavat Parto et al., 2013
26 46.45 34.9 Qholani, Iran Rastegar-Pouyani et al., 2013
27 46.37 35 Noseme, Rastegar-Pouyani et al., 2013
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28 46.27 35.07 Deshe Rastegar-Pouyani et al., 2013

29 46.23 35.18 Nodeshe, Rastegar-Pouyani et al., 2013

30 46.13 35.02 Lashgargah, Rastegar-Pouyani et al., 2013

31 46.32 35.15 Hajij Rastegar-Pouyani et al., 2013

32 46.23 35.15 Nilan and Nowsood Rastegar-Pouyani et al., 2013

33 46.47 34.93 Serke Rastegar-Pouyani et al., 2014

34 46.22 35 Sardehanan Rastegar-Pouyani et al., 2014

35 46.34 35.01 Khanghah Rastegar-Pouyani et al., 2014

36 46.21 35.1 Balebezan Rastegar-Pouyani et al., 2014

37 46.37 35.17 Daribar Rastegar-Pouyani et al., 2014

38 46.35 35.17 Nav Rastegar-Pouyani et al., 2014

39 46.36 35.19 Navin Rastegar-Pouyani et al., 2014

40 46.33 35.22 Salin Rastegar-Pouyani et al., 2014

41 46.33 35.23 Zhivar Rastegar-Pouyani et al., 2014

42 45.63 36.05 Kani Bard Rastegar-Pouyani et al., 2014

43 45.98 36.03 Sonch Rastegar-Pouyani et al., 2014

44 46.5 34.87 Kavat Sharifi et al., 2014

45 46.35 35.32 Sarvabad Bahmani et al., 2014

46 46.2 355 Marivan, Bahmani et al., 2014

a7 46.08 35.32 Khurmal Barabanov and Litvinchuk, 2015
48 46.62 34.72 Ravansar Barabanov and Litvinchuk 2015
49 46.43 34.95 Shabankareh Barabanov and Litvinchuk, 2015
50 46.03 35.42 Mar Abcanyon Barabanov and Litvinchuk, 2015
51 46.47 34.92 Shahoo Afroosheh et al., 2016

52 46.22 34.98 Bayangan Afroosheh et al., 2016

53 46.13 35.23 Hani Garmale Afroosheh et al., 2016

54 45.52 36.53 Benjun Afroosheh et al., 2016

55 45.52 36.05 Razgeh Afroosheh et al., 2016

56 45.48 36 Shalmash Afroosheh et al., 2016

57 45.48 36.15 Baskedo Afroosheh et al., 2016
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58

59

60

61

62

63

64

65

66

67

68

69

70

46.03

46.12

45.83

45.77

45.72

46.45

46.47

45.52

46.32

45.97

45.78

46.15

46.23

36.05

35.22

35.78

35.72

35.55

34.9

34.98

36.55

35.15

35.6

35.78

35.44

35.02

Saqgez

Biyara

Gola

Garmik

Basak

Upper Gholani
Zali

Benjun

Nilan

Penjwin

Siyah Guvez
Miri Sour, Marivan,

Bayangan

Afroosheh et al., 2016
Afroosheh et al., 2016
Afroosheh et al., 2016
Afroosheh et al., 2016
Afroosheh et al., 2016
Afroosheh et al., 2016
Afroosheh et al., 2016
Afroosheh et al., 2016
Afroosheh et al., 2016
Afroosheh et al., 2016
Afroosheh et al., 2016
Zarei et al., 2017

Mawloudi et al., 2018
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Characters Definition &
Altitude Altitude gl
BIO1 Annual mean temperature SVl ey ik
BIO2 :\::1&“ diurnal range [mean of monthly (max temp - min s 2t slale ‘:’;ﬂ") 59 sl ‘-"iu
p)] (los o 2aS -

B103 Isothermality [(BIO2 / BIO7) * 100] &L”V‘“
BI04 Temperature seasonality (standard deviation * 100) (e X Hlas Ol il) (dead gleo
BIO5 Maximum temperature of the warmest month oo cn fp S sles o i
BI10O6 Minimum temperature of the coldest month ole o 53y Glos o S
BIO7 Temperature annual range (BIO5 - BIO6) Al sles 5Kk
B108 Mean temperature of the wettest quarter of the year b Juab o o sb e sles ;r_i'\:ﬂ
BI109 Mean temperature of the driest quarter of the year b Jued &J&* sles Q:i-;l:"
B1010 Mean temperature of the warmest quarter of the year o Joob 2 5 (’J? sl o:iﬂ;ﬁ
BIO11 Mean temperature of the coldest quarter of the year b Jab o 55 Sl Jiu
BIO12 Annual precipitation Nl b
BIO13 Precipitation of the wettest month obe (s (vf ook
BlO14 Precipitation of the driest month olo o oS 55k
BIO15 Precipitation seasonality (standard deviation / mean) (Sl slme s i) b 550
B1016 Precipitation of the wettest quarter of the year b Juab op 5 osb e 0L
BIO17 Precipitation of the driest quarter of the year Juo Jud o seSas 5k
B1018 Precipitation of the warmest quarter of the year dlo Jueb J.j(vf 3]
BIO19 Precipitation of the coldest quarter of the year dle b op 55w 550

Slope

Slope
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