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Abstract: Investigating the geographical distribution of the plateau pika (Ochotona curzoniae) and underlying driving fac-
tors is crucial for enhancing our understanding of its ecological role within the ecosystem. In this study, leveraging the distri-
bution data of plateau pika in Chamdo City, and environmental variables, we employed a combined approach integrating
the maximum entropy model and the geographical detector model. This was to forecast the potential distribution of plateau
pika in Chamdo City, under four climate scenarios: the current scenario and three shared socioeconomic pathways (SSPs)
in 2050, namely SSP1-2. 6, SSP2-4.5, and SSP5-8. 5. The findings indicated that the mean diurnal range (Bio2), isother-
mality (Bio3), precipitation of driest month (Bio14), and precipitation of coldest quarter (Bio19) were the primary environ-
mental variables influencing the potential distribution of plateau pikas in Chamdo City. Under the current climate scenario,
the areas of highly suitable area, sub-suitable area, and unsuitable area for plateau pika were 2. 59 x 10%, 3. 48 x 10*, and
4.92 x 10* km?, respectively. When compared with the current climate scenario, the areas of suitable habitats for plateau
pika would vary under different climate pathways in the next 30 years. Specifically, the highly suitable area was projected to
change from the current 2. 59 x 10* km? to 2. 84 x 10* km? (SSP1-2.6), 6.67 x 10* km? (SSP2-4.5), and 3. 88 x 10* km?

(SSP5-8.5). The results of this research can offer a theoretical foundation and practical guidance for the field surveys,

early warnings, scientific monitoring, and effective management of plateau pika in Chamdo City.
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Figure 1 Distribution sites of plateau pika in Chamdo City

1.2 FABEAS sfRI A0 P

i A (1970—2000) H1 R 3 5 (2041—
2060) 15 5t Y P8 855 748 1 B0 diE oK H WorldClim £ 12
(https : //www. worldelim. org) , 1% B HE P2 4241t T fz ke

TR RN A RRAIE 1) 2 IS A 2 o AR A B A
TR 25 43 RS % R G A 2L (BCC-CSM2-MR) ”
T 3 AL S A 4 4 T 4R (shared socio-economic
pathways , SSP) , H: 6 AT RFLL 42 (SSP1-2. 6) . th




Fa RIS

ARAERZ M B #R T s i B S v A B A B LKl A 3R

737

[ B 42 (SSP2-4. 5) AL A7 HARE T B4 & i i A%
(SSP5-8.5) o Mg H KA [F] A U5 [ WorldClimo A2
TR TR T 2016 4 i B AR S Y R 23 (Wild-
life Conservation Society, WCS) Fl B & L K 2 [ s
M BR B 2 15 B M 4 0 (Center for International
Earth Science Information Network , CIESIN) il E 155 A
25 2 835 20 (human footprint index, pr) AR

T A P85S e G G — R AR 2 2. 5 00 o1 HER
(R 1) FIH ArcMap FAFHEREHE IR B AR, e &
FEHAR H P e 40 ASCHE X . BRI R AR i B) 2
AL MR, S BR AR G R AL r| > 0. 8 Y IR AR
S [ A X = VR R o A i AR AR R
S, H 2 3% B Bio2 . Bio3 ., Bio4 . Bio7 ., Biol4 , Biol5 .
Biol8.Biol9  Alt Fl Hfp #E1 773047

*1

ATRERGEEMESFERENTETE

Table 1 Environmental variables used for modeling the potential geographic distribution of the plateau pika

PRI R

FRBIE B

Environmental %J‘Lﬁ . Environmental %E .

variable Description variable Description
Biol ARSI Annual mean temperature Biol2 AEFE 7K B Annual precipitation
Bio2 S H 3822 Mean diurnal range Biol3 1 H B 7K 37 Precipitation of wettest month
Bio3 L5 Isothermality Biol4 1 H B#/K & Precipitation of driest month
Bio4 KIRZT1E Temperature seasonality Biol5 [ 2=k Precipitation seasonality
Bio5 I H I JLE Max temperature of warmest month Biol6 10 75 4 [ 7K i Precipitation of wettest quarter
Bio6 i A f KT Min temperature of coldest month Biol7 fx T Z=E [# /K it Precipitation of driest quarter
Bio7 KIRERE Temperature annual range Biol8 e IR 25 i [ K i Precipitation of warmest quarter
Bio8 IR Z -4 7EE Mean temperature of wettest quarter || Biol9 ¥ 75 [ K B Precipitation of coldest quarter
Bio9 fe T2 -3 EE Mean temperature of driest quarter Alt R Altitude
BiolO T % 25 B -2 L B Mean temperature of warmest quarter || Hfp NZE B F5 % Human footprint index
Bioll 18 ZR S Mean temperature of coldest quarter
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Figure 2 The ROC curve of the simulation results of the MaxEnt
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Figure 3 Current distribution of potential suitable areas of plateau pika in Chamdo City
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Table 2 The current suitable area for plateau pika in each county (district) of Chamdo City km?
RS HIX YO H X R X
el Unsuitable area Sub-suitable area Highly suitable area
Administrative divisions i km? St 1% HF Jkm? S /% I Jkm? 5 %
Area Percentage Area Percentage Area Percentage
J\15 B Baxoi County 8. 08x10° 65.51 3.21x10° 26. 02 1. 04x10° 8. 47
1 HE Banbar County 5. 87x10° 66. 81 2.45%x10° 27.91 4. 64x10° 5.29
LML Chagyab County 6. 51x10? 7.88 2.03x10° 24.55 5.58x10° 67.57
T & Denggen County 8. 78x10° 70. 99 2.79x10° 22.53 8. 02x10° 6.48
71985 Gonjo County 2.76x10* 4.36 1. 36x10° 21.51 4. 68x10° 74.13
7Lk E Jomda County 3. 40x10° 25.86 5.26x10° 39.97 4. 49%10° 34. 16
R# X Karuo District 1. 56x10° 14.43 6.01x10° 55. 69 3.23x10° 29. 88
25 55% H Riwoqé County 1. 88x10° 29. 63 2. 84x10° 44.73 1. 63x10° 25.64
1% BEEL Lhorong County 3. 68x10° 45.70 2.75x10° 34.16 1. 62x10° 20. 14
T2 HE R Markam County 6. 06x10° 52.34 3. 76x10° 32.47 1. 76x10° 15. 19
75T B Zogang County 8.95x10° 75.59 2.31x10° 19.53 5. 78x10? 4.88
B3 Total 4.92x10* 3.48x10* 2.59x10*
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Figure 4 Contribution rates (A) and importance ranking (B) of environmental variables
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Table 3 Interactions of the environmental variables

PR i
Environmental Bio2 Bio3 Bio4 Bio7 Biol4 Biol5 Biol8 Biol9 Alt Hip
variable
Bio2 0.6012
Bio3 0.648 6 0.5403
Bio4 0. 664 8 0.560 3 0.3556
Bio7 0. 6509 0.5999 0.545 4 0.079 8
Biol4 0.7320 0.636 4 0.5350 0.644 5 0.4851
Biol5 0. 696 4 0.7385 0.501 1 0.208 8 0.5505 0.0450
Biol8 0.6522 0.5570 0.4719 0.5276 0.5255 0.4659 0.378 6
Biol9 0.7237 0.6830 0.55238 0.5258 0.5745 0.4862 0.564 9 0.4478
Alt 0.7213 0. 6655 0.5216 0.5189 0.505 7 0.4325 0.4799 0.508 1 0.3725
Hfp 0.7518 0.7318 0.5812 0.3370 0.6679 0.3630 0.584 8 0.5808 0.549°5 0.2133
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Figure 6 Distribution of suitable areas of plateau pika under different climate scenarios in the future
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Table 4 Suitable grades area of plateau pika under different climate scenarios in the future km?
A JEdE X UG HIX i X

Climate scenario Unsuitable area

Sub-suitable area Highly suitable area

M Current 4. 92x10*
SSP1-2.6 6.22x10*
SSP2-4.5 9. 16x10°
SSP5-8.5 4. 82x10*

3. 48x10* 2. 59x10*
1.92x10* 2. 84x10*
3.40x10* 6. 67x10*
2.29x10* 3. 88x10*
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