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Modelling the Distribution of Plateau Pika (Ochotona curzoniae)
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Abstract: Species distribution model has become an important tool to study the species distribution at
large-scale in the context of global change due to the development and improvement of statistical models and
spatial information data. Plateau Pika (Ochotona curzoniae) is a keystone species in the Qinghai-Tibet
Plateau and plays an important role in the entire ecosystem. The Qinghai Lake Basin is located in the
northeast of the Qinghai-Tibetan Plateau and is a typical closed inland basin with a watershed area of
approximately 29 661 km? that (Fig. 1). This research aimed to model the distribution of Plateau Pika in the

Qinghai Lake Basin using seven models from BIOMOD package in R with occurrence data and
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environmental variables. AUC (area under the curve) and TSS (true skill statistic) based on confusion matrix

(Table 1) were chosen to evaluate the performance of different models. The results showed that the Plateau

Pika mainly distributed in the west and north bank of Qinghai Lake, around Tianjun county and in the

upstream of the Buha River (Fig. 3 and Fig. 4). The most important environmental factors affecting the

distribution of Plateau Pika were the distance to road and, to the settlement of people, the air temperature of

the warmest month, the NDV1 standard deviation, and the precipitation of the coldest and driest season (Table
2). The Boost Regression Tree model (GBM) and Maximum Entropy model (MAXENT) make the best

predictions, while the Generalized Linear Model (GLM) gives a poor result (Fig. 2). The optimized result

shows that the integration and selection of can improve the accuracy and performance of the model

effectively (Fig. 5 and Fig. 6).
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Fig.1 The location of Qinghai Lake Basin and the sampling points for Plateau Pika
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Fig. 3 Results of GBM model for the distribution of Plateau Pika in Qinghai Lake Basin
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Table 2 The importance of environmental factors of seven different models simulating the distribution of

Plateau Pika in Qinghai Lake Basin

% Model
GLM GBM CTA ANN FDA RF MAXENT
i Altitude 0.000 0.006 0.023 0.563 0.086 0.292 0.014
W R Slope 0.005 0.031 0.000 0.133 0.000 0.061 0.037
I 1) Aspect 0.001 0.004 0.066 0.247 0.000 0.082 0.010
AP 3453 Annual mean temperature 0.000 0.002 0.000 0.219 0.068 0.132 0.013
SR 884 Mean of monthly (max temp - min temp) 0.028 0.000 0.000 0128 0.000 0.053 0.069
SR EREE 1sothermality 0.000 0.001 0.000 0.098 0.000 0.036 0.043
SELIZET T Temperature seasonality 0.000 0011  0.038 0418 0.029 0242 0.117
e H f5: =il Max temperature of warmest month 0.000 0.081 0163 0553 0309 0.361 0.080
I5ev% H A% Min temperature of coldest month 0.072 0030 0057 0586 0117  0.320 0.011
R Temperature annual range 0.000 0.003 0.020 0390 0023 0237 0.002
2> F-34< iR Mean temperature of wettest quarter 0.000 0.001 0.000 0325 0.000 0.262 0.001
T2 7353 Mean temperature of driest quarter 0.000 0010 0.046 0304 0061 0.287 0.011
% 2 7453 Mean temperature of warmest quarter 0.000 0.003 0033 0336 0264 0252 0.018
54 77143 Mean temperature of coldest quarter 0.100  0.007 0.013 0428 0109  0.393 0.000
HFfFsKE Annual precipitation 0.000 0.034 0.029 0.685 0.252 0.243 0.012
it 1 %K it Precipitation of wettest month 0.053 0.013 0.000 0544 0010 0.139 0.001
g B /K & Precipitation of driest month 0.008 0.001 0.000 0130 0.000 0.033 0.000
K ZEi 1 Precipitation seasonality 0.000 0.018 0.026 0.060 0.005  0.040 0.041
i Z=% K& Precipitation of wettest quarter 0.000 0.004 0.000 0411 0.062 0.101 0.012
BT ZB% /K& Precipitation of driest quarter 0.100 0.001 0.000 0109 0.000  0.111 0.325
e BEZ=[% K& Precipitation of warmest quarter 0.091 0.000 0000 038  0.021 0.113 0.131
¥4 ZE% K& Precipitation of coldest quarter 0.024 0000 0.000 0.116 0.000  0.060 0.148
- 1E%% 5 Soil bulk density 0.005 0.036 0.072 0.194 0.113 0.233 0.023
FiRi & Clay content 0.000 0.010 0.019 0.099 0.005 0.073 0.032
T ki Sand content 0.048 0.047 0.021 0.087 0.026 0.068 0.057
LB 5 Organic carbon content 0.000 0.029 0.028 0095 0010 0.110 0.058
FHAUREAA R L 5] Proportion of coarse fragments volumetric 0.000 0.004 0.000 0.096 0.000 0.018 0.034
P18 % #E 2 Distance to road 0180 0246 0420 0.018 0.098  0.257 0.274
P 5 [ 5 PF 25 Distance to settlement 0.000 0.165 0269 0.008 0126 0.304 0.360
By 25 Distance to river 0.031 0.042 0.049 0.001 0.019 0.141 0.066
NDVI g KA Maximum 0.000 0.002 0.026 0.006 0.000 0.085 0.028
NDVI “F¥{H Mean 0.000 0.004 0.000 0.000 0.270 0.090 0.013
NDVI fi/ME Minimum 0.000 0.042 0.039 0.000 0.081 0.099 0.065
NDVI #5if % Standard deviation 0.000 0.058 0.000 0.000 0.023 0.130 0.091
K F¥ Deratization 0.399 0.012 0.008 0.010 0.007 0.036 0.008
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