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ABSTRACT

This study aims to assess the habitat suitability of Burmese Goral (Naemorhedus griseus) in the Chiang
Dao Wildlife Sanctuary. Bioclimatic and environmental factors were collected through a series of Spatial
Monitoring and Reporting Tool Patrols (SMART Patrols) from 244 coordinate locations where the presence
of Burmese Goral was observed. Out of these, the most suitable bioclimatic and environmental factors
were then determined using the Maxent model.

The resultant habitat suitability model of Burmese Goral (Naemorhedus griseus) in Chiang Dao
Wildlife Sanctuary had a very high prediction performance with an area under the curve (AUC) of 0.857. The
key factors affecting the habitat selection of Burmese Goral were elevation, precipitation, temperature, and
slope. The area can be classified into four classes based on habitat suitability as lowest, low, moderate,
and high, with a proportion of 67.23%, 20.07%, 5.39% and 7.32%, respectively. The most suitable habitats
were located in Chiang Dao sub-district, Mae Na sub-district, Muang Ngai sub-district, and Muang Kong sub-
district, which cover the area of Doi Luang Chiang Dao and Doi Nang. The results of this study indicate the
key areas that can be the focus of conservation and protection measures to minimize disturbance of human

activities to the survival of Burmese Goral and to safeguard the key genetic resource of this species.
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Figure 1 Map showing the extent of the study area in the Chiang Dao Wildlife Sanctuary, Chiang Mai province.
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Table 1 Description of the 19 bioclimatic variables used in MaxEnt modeling.

Variable Parameter Unit
code
BIO1* Mean annual temperature °C
BIO2 Mean diurnal range (the mean monthly difference between maximum and °C
minimum temperature)

BIO3 Isothermality ((BIO2/BIO7) x 100) °C
BIO4* Temperature seasonality (standard deviation x 100) °C
BIO5* Maximum temperature in the warmest month °C
BIO6* Minimum temperature in the coldest month °C
BIO7* Annual temperature range (BIO5-BIO6) °C
BIO8* Mean temperature of the wettest quarter °C
BIO9* Mean temperature of the driest quarter °C
BIO10* Mean temperature of the warmest quarter °C
BIO11* Mean temperature of the coldest quarter °C
BIO12 Annual precipitation mm
BIO13 Precipitation in the wettest month mm
BIO14 Precipitation in the driest month mm
BIO15* Precipitation seasonality (coefficient of variation) mm
BIO16 Precipitation in the wettest quarter mm
BIO17* Precipitation in the driest quarter mm
BIO18 Precipitation in the warmest quarter mm
BIO19* Precipitation in the coldest quarter mm

Remark : *Asterisks indicate variables used as model input.
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Table 2 Correlations between the various bioclimatic variables.

biol bio2 bio3 bio4 bio5 bio6 bio7 bio8 bio9 biol0 bioll biol2 biol3  biold biol5 biolé biol7 biol8 biol9
biol 1.00 0.60 -0.69 098 100 100 092 1.00 098 100 1.00 -0.82 0.67 -0.10 0.90% 0.13 -0.97 -0.87 -0.97
bio2 1.00 -0.24 055 062 060 0.72 060 0507 061 061 -08  -0.08 0.53 0.28 -0.56  -0.61 -0.83 -0.66
bio3 1.00 -0.77 -0.70 -0.69 -0.79 -0.69 -0.706 -0.69 -0.68 059  -0.44 -0.17 -0.60 -0.07 0.62 0.63 0.62
bio4 1.00 0.98* 0.98* 0.93* 098 0.98* 0.98* 0.98% -0.80 0.67 -0.06 0.88 0.15 -0.94 -0.84 -0.94
bio5 1.00 1.00 0.93* 1.00 0.98* 1.00 1.00 -0.84 0.65 -0.07 0.89 0.10 -097  -0.88 -0.97
bio6 1.00 0.91* 1.00 0.98* 1.00 1.00 -0.83 0.66 -0.10 0.90% 0.13 -0.98 -0.87 -0.97
bio7 1.00 0.92* 0.93* 0.92* 0.92* -091 0.41 0.24 0.71 -0.14  -0.88  -0.93 -0.90
bio8 1.00 0.98* 1.00 1.00 -0.83 0.67 -0.10 0.90% 0.13 -0.97 -0.87 -0.97
bio9 1.00 0.98* 0.98* -0.81 0.66 -0.01 0.89 0.13 -0.93 -0.85 -0.93
bio10 1.00 1.00 -0.83 0.66 -0.09 0.89 0.12  -098  -0.87 -0.97
biol1l 1.00 -0.83 0.66 -0.09 0.90% 0.12 -0.98 -0.87 -0.97
bio12 1.00  -0.13 -0.36 -0.52 0.45 0.84 1.00 0.87
biol3 1.00 -0.66 0.89 0.83 -0.61 -0.21 -0.55
biold 1.00 -0.41 -0.79 0.16 -0.32 0.09
bio15 1.00 0.51 -0.86  -0.58 -0.83
biol6 1.00 -0.07 0.38 0.00
biol7 1.00 0.87 1.00
biol8 1.00 0.90%
bio19 1.00

Remark: *Asterisks indicate a correlation coefficient of >0.90. The environmental variables are described in Table 1.
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Figure 3 Omission rates versus the predicted area as obtained from the MaxEnt modeling of the predicted

habitat suitability for Burmese Goral (Naemorhedus griseus) in Chiang Dao Wildlife Sanctuary,

Chiang Mai province.
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Average Sensitivity vs. 1 - Specificity for Naemorhedus_griseus
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Figure 4 Depiction of the area under the receiver operating characteristics curve (ROC - AUC) for the MaxEnt
model used to determine the habitat suitability for Burmese Goral (Naemorhedus griseus) in Chiang

Dao Wildlife Sanctuary, Chiang Mai province.
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Figure 5 Relative predictive power of different environmental variables based on the jackknife of regularized
training gain in MaxEnt models for Burmese Goral (Naemorhedus griseus) in Chiang Dao Wildlife

Sanctuary, Chiang Mai province.
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Table 3 Predicted potential distribution areas for Burmese Goral (Naemorhedus griseus) in the Chiang Dao

Wildlife Sanctuary, Chiang Mai Province.

Least suitable
Sub-District

Low suitable

Medium suitable High suitable

Km? (%) Km? (%) Km? (%) Km? (%)
Chiang Dao 39.16 (34.35) 31.56 (27.68) 14.57 (12.78) 28.73 (25.19)
Muang Ngai 93.98 (72.96) 29.07 (22.57) 3.16 (2.45) 2.60 (2.02)
Maung Kong 107.40 (92.93) 3.62(3.13) 2.06 (1.78) 2.15(2.15)
Mae Na 10.17 (27.53) 16.84 (45.60) 6.85 (18.56) 8.31(8.31)
Maung Haeng 88.26 (81.06) 20.07 (18.44) 0.55(0.51) -
Overall 338.97 (67.23) 101.17 (20.07) 27.20 (5.39) 36.89 (7.32)
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Figure 6 Suitability area of Burmese Goral (Naemorhedus griseus) in the Chiang Dao Wildlife Sanctuary,

Chiang Mai province.
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