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Benjarat Prompen 2010: Habitat Models of the Gaur (Bos gaurus H. Smith) in Phukhico
Wildlife Sanctuary, Chaiyaphum Province. Master of Science (Forest Biological Science),
Major Field: Forest Biological Science, Department of Forest Biology.

Thesis Advisor: Associate Professor Yongyut Trisurat, D.Tech.Sc. 104 pages.

The study on modeling of the Gaur (Bos gaurus H. Smith) habitat was conducted in
Phukhieo wildlife sanctuary, Chaiyaphum Province. This study aimed to predict the distribution of
gaur and threats in the sanctuary using data obtained from patrolling and natural resources monitoring
system during April 2006 — October 2007. The total patrol distance covers 968 kilometers in length.
Distribution of gaur was analyzed by using Biomapper program, multiple logistic regression and nine
ecological factors. The accuracy of distribution models was assessed using the area under curve of a
receiver operating characteristic. In addition, the turnover rate (shifting distribution) between dry and

wet seasons, and risk area of gaur were included.

The results showed that there were 562 presence points of gaur and 816 threat observations.
The accuracies of distribution model derived from biomapper technique and multiple logistic
regression were moderate. The predicted suitable areas for gaur cover 260 km’ or 17% of study area,
and 778 km’ or 50% of study area, respectively. Turnover rate for gaur between dry and wet seasons
was 40.65%. High threat areas cover approximately 317 km’ or 20% of study area. There are five
areas listed as critical threat, covering 65 km’ or 4% of study area. Officials and rangers should put
more efforts on protection and patrolling on these areas. The outcome of this research is useful for
strengthening gaur conservation in Phukhieo wildlife sanctuary and to be used as a model for other

protected area in Thailand.

Keywords: Gaur (Bos gaurus H. Smith), Habitat Models, Ecological Niche Factor Analysis,

Multiple Logistic Regression
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4 a 4
MIINUINT 1 HAMITAATIEH Correlations matrix A2811/51A5Y Biomapper

Global correlations matrix :

1.00 0.19 0.04 -0.20 -0.18 -0.14 0.41 0.45 0.44
0.19 1.00 -0.34 -0.19 0.16 0.06 0.26 -0.40 -0.13
0.04 -0.34 1.00 0.34 -0.03 0.03 0.20 0.10 0.35
-0.20 -0.19 0.34 1.00 -0.09 0.05 0.07 -0.21 0.23
-0.18 0.16 -0.03 -0.09 1.00 0.10 -0.17 -0.31 -0.29
-0.14 0.06 0.03 0.05 0.10 1.00 -0.11 -0.23 -0.17
0.41 0.26 0.20 0.07 -0.17 -0.11 1.00 0.21 0.75
0.45 -0.40 0.10 -0.21 -0.31 -0.23 0.21 1.00 0.56
0.44 -0.13 0.35 0.23 -0.29 -0.17 0.75 0.56 1.00

Global means :
809.66 491 23.17 5181.53  612.12 3.62 4767.38 11394.79 6021.74

Species covariances matrix :

0.23 0.15 0.06 -0.01 0.13 0.03 0.07 0.01 0.05
0.15 1.23 -0.11 0.04 0.30 0.17 0.40 -0.53 0.10
0.06 -0.11 0.71 0.03 0.09 -0.02 0.18 0.12 0.14
-0.01 0.04 0.03 0.20 0.00 0.02 0.18 -0.09 0.09
0.13 0.30 0.09 0.00 0.74 -0.01 0.03 -0.13 -0.05
0.03 0.17 -0.02 0.02 -0.01 0.79 0.07 -0.11 -0.03
0.07 0.40 0.18 0.18 0.03 0.07 0.75 -0.13 0.43
0.01 -0.53 0.12 -0.09 -0.13 -0.11 -0.13 0.59 0.13
0.05 0.10 0.14 0.09 -0.05 -0.03 0.43 0.13 0.42

Species means (standardized) :

0.22 -0.25 -0.19 -0.62 -0.26 -0.19 -0.31 0.63 -0.03




4 a 4
MIINHINT 2 HaMTIATIZH Matrix : Correlations A28 11/51A5Y Biomapper

Eigen values :

Factor Value Expl.Var. Cum.Expl.Var

1 6.22 0.28 0.28
2 5.36 0.24 0.51
3 2.86 0.13 0.64
4 2.42 0.11 0.75
5 1.57 0.07 0.82
6 1.33 0.06 0.88
7 1.10 0.05 0.93
8 0.97 0.04 0.97
9 0.68 0.03 1

H a J . \ .
MINNHINA 3 HAN1TAATIZH Ecological Niche Factor Analysis R TARI (T kY Biomapper

Ecological Niche Factor Global means Species means (standardized)
Digital elevation model 809.66 0.216
Geo morphology (7 types) 491 -0.253
slope 23.17 -0.189
distance to saltlick 5,181.53 -0.622
distance to stream 612.12 -0.255
forest type (14 types) 3.62 -0.191
distance to road 4,767.38 -0.305
distance to village 11,394.79 0.625

distance to ws-site 6,021.74 -0.026




4 a 4
MIINUINT 4 HAMTIATIZH Matrix of each factor 728 151NN Biomapper

Score matrix

Factor 1 2 3 4 5 6 7 8 9
1 _dem 020 072 -043 -0.05 -046 -035 0.22 0.02 0.12
1_ecozone -0.24  0.04 0.16 027 0.07 0.08 -0.15 -0.01 -0.71
1_slope -0.18  0.02 0.10 -0.05 -0.36 0.48 -0.04 039 -0.26
2 dist_saltlick -0.59 052 023 039 0.15 -0.30 -0.02 0.12 0.10
2 dist_stream -0.24 -021 0.00 -0.14 024 -0.56 0.28 0.24  -0.08
2 forest -0.18 -0.04 0.06 -0.10 -0.19 -0.37 -0.61 -0.01 0.01
3 dist road -0.29  -028 -0.63 0.19 0.52 021 -0.42 0.37 0.45
3 dist villge 0.59 007 021 046 052 -024 -043 047  -0.13
3 dist wssite -0.03 029 053 -0.70 0.04 -0.02 033 -0.65 -0.42
Marginality: 0.54

Specialisation: 1.58

Tolerance (1/S): 0.63
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4 a 4 a
MTHUINA 5 HANTAATIZH Case Processing Summary AT AT 19ANNT

DaAnDYN M
Unweighted Cases’ N Percent
Selected Cases  Included in Analysis 870 100.0
Missing Cases 0 .0
Total 870 100.0
Unselected Cases 0 .0
Total 870 100.0

a. If weight is in effect, see classification table for the total number of cases.

Y a J a
msnwmnﬁ 6 WAN13AUANTIEH Model Summary 9%}'381’3%ﬂ'l‘iﬁ%jNﬁNﬂTiflﬂﬂf)ﬂWﬂﬂﬂ!

Nagelkerke R
Step -2 Log likelihood Cox & Snell R Square Square
1 923.840 277 369
2 739.572 415 553
3 695.573 444 592
4 660.277 466 621
5 636.870 480 .640

6 632.965 483 .643
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Observed Predicted
pre_ab Percentage of Correct
0 1

Step 1 pre_ab 0 334 101 76.80
1 113 322 74.00

Overall Percentage 75.40

Step 2 pre_ab 0 371 64 85.30
1 72 363 83.40

Overall Percentage 84.40

Step 3 pre_ab 0 366 69 84.10
1 69 366 84.10

Overall Percentage 84.10

Step 4 pre_ab 0 354 81 81.40
1 62 373 85.70

Overall Percentage 83.60

Step 5 pre_ab 0 357 78 82.10
1 58 377 86.70

Overall Percentage 84.40

Step 6 pre_ab 0 358 77 82.30
1 60 375 86.20

Overall Percentage 84.30

a. The cut value is .500



MIIWUINA 8 WANI3IATIZH Variables in the Equation #3673 M15a5 19euMsnAnosnga

B S.E. Wald df Sig.  Exp(B)
Step 1" dist_village .000 .000  202.485 1 .000 1.000
Constant -2.520 192 171.628 1 .000 .080
Step 2 dist_village .000 .000  190.401 1 .000 1.000
Geo_morph 113.015 7 .000
Geo_morph(1) 23.492 1.135 .000 1 .998 1.594
Geo_morph(2) 19.121 1.135 .000 1 .999 2.014
Geo_morph(3) 23.266 1.135 .000 1 .998 1.272
Geo_morph(4) 22.946 1.135 .000 1 .998 9.236
Geo_morph(5) 20.523 1.135 .000 1 .999 8.188
Geo_morph(6) 23.461 1.135 .000 1 .998 1.545
Geo_morph(7) 22.847 1.135 .000 1 .998 8.363
Constant -25.467 1.135 .000 1 .998 .000
Step 3°  dist_village .000 000 175421 1 .000 1.000
Dem .003 .000 38.644 1 .000 1.003
Geo_morph 85.050 7 .000
Geo_morph(1) 22.252 1.143 .000 1 .998 4.613
Geo_morph(2) 18.329 1.143 .000 1 .999 9.128
Geo_morph(3) 22.144 1.143 .000 1 .998 4.140
Geo_morph(4) 22.107 1.143 .000 1 .998 3.989
Geo_morph(5) 19.786 1.143 .000 1 .999 3.917
Geo_morph(6) 22.305 1.143 .000 1 .998 4.862
Geo_morph(7) 21.827 1.143 .000 1 .998 3.014
Constant -26.252 1.143 .000 1 .998 .000
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Step 4

Step 5°

B S.E. Wald df Sig.  Exp(B)
dist_saltlick .000 .000 29.428 1 .000 1.000
dist_village .000 .000 117.185 1 .000 1.000
Dem .003 .000 36.551 1 .000 1.003
Geo_morph 78.399 7 .000
Geo_morph(1) 21.884 1.166 .000 1 .999 3.193
Geo_morph(2) 18.095 1.166 .000 1 .999 7.222
Geo_morph(3) 21.807 1.166 .000 1 .999 2.956
Geo_morph(4) 21.790 1.166 .000 1 .999 2.906
Geo_morph(5) 19.574 1.166 .000 1 .999 3.170
Geo_morph(6) 21.859 1.166 .000 1 .999 3.114
Geo_morph(7) 21.595 1.166 .000 1 .999 2.390
Constant -24.661 1.166 .000 1 .998 .000
dist_saltlick .000 .000 31.443 1 .000 1.000
dist ws_site .000 .000 21.922 1 .000 1.000
dist_village .000 .000  115.507 1 .000 1.000
Dem .003 .000 39.227 1 .000 1.003
Geo_morph 82.984 7 .000
Geo_morph(1) 22.032 1.154 .000 1 998 3.701
Geo_morph(2) 18.297 1.154 .000 1 .999 8.837
Geo_morph(3) 21.777 1.154 .000 1 998 2.868
Geo_morph(4) 21.837 1.154 .000 1 .998 3.045
Geo_morph(5) 19.316 1.154 .000 1 .999 2.448
Geo_morph(6) 21.880 1.154 .000 1 .998 3.181
Geo_morph(7) 21.504 1.154 .000 1 .999 2.182
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B S.E. Wald df Sig.  Exp(B)
Constant -25.537 1.154 .000 1 .998 .000
Step 6 dist_saltlick .000 .000 31.574 1 .000 1.000
dist ws_site .000 .000 21.496 1 .000 1.000
dist_village .000 .000 112.017 1 .000 1.000
slope -.012 .006 3.889 1 .049 .988
Dem .003 .000 38.377 1 .000 1.003
Geo_morph 83.366 7 .000
Geo_morph(1) 21.980 1.153 .000 1 998 3.513
Geo_morph(2) 18.212 1.153 .000 1 .999 8.117
Geo_morph(3) 22.010 1.153 .000 1 .998 3.621
Geo_morph(4) 21.838 1.153 .000 1 998 3.048
Geo_morph(5) 19.460 1.153 .000 1 .999 2.826
Geo_morph(6) 22.090 1.153 .000 1 998 3.924
Geo_morph(7) 21.450 1.153 .000 1 .999 2.068
Constant -25.276 1.153 .000 1 .998 .000

a. Variable(s) entered on step 1: dist_village

b. Variable(s) entered on step 2: Geo_morph.

c. Variable(s) entered on step 3: Dem.

d. Variable(s) entered on step 4: dist_saltlick.

e. Variable(s) entered on step 5: dist ws_site.

f. Variable(s) entered on step 6: slope.
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MIINUINN 9 T9eNTANUFURNUTABNITATLIBYBINTZNI (ABUNBIIU 2549 — TUAY 2550)

Variable B S.E. Wald df Sig. Exp(B) 95.0%
C.I. for
EXP(B)

=
1. ISYTNNON

uviad 14 -0.0003 0.0000 31.5736 1 0.000 0.9997 0.9997

=
2. ITYSTNININ

wiueninyah 0.0002 0.0000 21.4956 1 0.0000 1.0002 1.0001

=
3. ITYTNININ

U 0.0002 0.0000 1120174 1 0.0000 1.0002 1.0002
4. ANNAAFY -0.0120 0.0061 3.8894 1 0.0486 0.9881 0.9763
5.32AUANNGY 0.0026 0.0004 383773 1 0.0000 1.0026 1.0018

6. anNYUTHII

@

aUTIU 83.3658 7 0.0000
6.1 Cuesta 21.9796  11534.6167 0.0000 1 0.9985 3512540181.1274 0.0000
6.2 Erosion

Surface 18.2120  11534.6167 0.0000 1 0.9987 81168943.2766 0.0000
6.3 Karst

Topography 22.0099  11534.6167 0.0000 1 0.9985  3620580836.928 0.0000

6.4 Mountain

and Hill 21.8377 11534.6167 0.0000 1 0.9985 3047945116.9877 0.0000
6.5 Plateau -

Dip slope 19.4596  11534.6167 0.0000 1 0.9987  282617898.3764 0.0000
6.6 Plateau -

Scarp slope 22.0904 11534.6167 0.0000 1 0.9985 3924254733.4905 0.0000

6.7 Undulating

Plain 21.4500 11534.6167 0.0000 1 0.9985 2068242699.8269 0.0000

Constant -25.2763 11534.6167 0.0000 1 0.9983 0.0000
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