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Using the Maximum Entropy Modeling to assess the habitat suitability

of natural Teak (Tectona grandis Linn.f.) in Mae Hong Son Province

Tin Wongrinyong1 Monthon Norsaengsri2 Itsaree Howpinjai3 Kunthaphong Krueama' and Torlarp Kamyo*4

Received: 6 February 2023 Revised: 21 March 2023 Accepted: 28 March 2023

Abstract

Teak (Tectona grandis Linn.f.) is the most valuable commercial woods which had low distributed
in the nature. The objective of this research aimed to assess habitat suitability of natural Teak in Mae Hong
Son province based on some bioclimate and physical environmental factors related to its distribution higher
than 700 m asl. The GPS coordinates of the 20 sites where Teak is presented were used for suitability
analysis based on Maximum Entropy Modeling (MaxEnt).

The results showed that the area under the curve (AUC) of natural Teak was 0.917. Indicating
MaxEnt result is high effective for predicting the suitable habitat. Environmental factors that determined
the natural Teak distribution were slope, highest monthly precipitation in the driest month, and the highest
annual mean precipitation. As a result, the suitability habitat of Teak can be divided as Least suitable, Low
suitable, Medium suitable and High suitable at 62.12, 19.80, 9.59 and 8.49 %, respectively. High habitat
suitability was found in Pang Mapha District, Pai District, Mueang District and Khun Yuam District. This
finding can be applied in the Teak restoration management plan in these areas to increase the teak population

in nature, in addition, the protected plan also can be promoted with high capacity management.
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Table 1 The 19 bioclimatic variables for used in MaxEnt modeling.

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

BIO3 Isothermality ((BIO2/BIO7) x 100) °C
BIO4 Temperature seasonality (standard deviation x 100) °C
BIOS* Maximum temperature in the warmest month °C
BIO6* Minimum temperature in the coldest month °’C
BIO7 Annual temperature range (BIO5-BIO6) °’C
BIO&* 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

Asterisks (*) indicate variables used as model input.
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Table 2 Correlations between bioclimatic variables.

BIO1 BIO2 BIO3 BIO4 BIO5 BIO6 BIO7 BIO8 BIO9 BIO10 BIO11 BIO12 BIO13 BIO14 BIO15 BIO16 BIO17 BIOI8 BIO19

BIO1 1 -0.55 NA  0.75 1 1 -027 0.99* 1 1 1 0.52 0.83 -0.92  0.93* 0.70 -0.90 0.78 -0.90
BIO2 1 NA -021 -052 -0.55 0.74 -0.53 -0.55 -0.52 -0.54 -0.11 -0.33 0.34 -0.38 -0.22 0.28 -0.30 0.50
BIO3 1 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
BIO4 1 0.75 0.74  0.09 0.75 0.74 0.76 0.74 0.49 0.68 -0.72 0.66 0.6 -0.71 0.65 -0.50
BIOS 1 1 -0.25 1 1 1 1 0.53 0.84 -0.93  0.94* 0.71 -0.90 0.79 -0.89
BIO6 1 -0.30 1 1 1 1 0.54 0.84 -0.92  0.94* 0.72 -0.90 0.79 -0.90
BIO7 1 -027 -0.27 -0.23 -0.26 -0.28 -0.30 0.20 -0.28 -0.28 0.10 -0.32 0.36
BIOS 1 099*% 0.99*  0.99*% 0.59 0.88 -0.91 0.94* 0.76 -0.88 0.83 -0.90
BIO9 1 1 1 0.51 0.83 -0.93  0.93* 0.7 -0.91 0.77 -0.90
BIO10 1 1 0.53 0.83 -0.92  0.94* 0.7 -0.90 0.78 -0.89
BIO11 1 0.52 0.83 -0.93  0.94* 0.71 -0.91 0.78 -0.90
BIO12 1 0.90* -0.55 0.62  0.95% -043  0.94* -0.48
BIO13 1 -0.82 0.87  0.97* -0.74  0.99* -0.78
BIO14 1 -0.92 -0.75  0.98* -0.77  0.90*
BIO15 1 0.78 -0.90 0.82 -0.90
BIO16 1 -0.65  0.98* -0.70
BIO17 1 -0.67 0.86
BIO18 1 -0.71
BIO19 1
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Figure 1 (A) Omission rates versus predicted area (B) Results of area under the receiver operating

characteristics curve (ROC - AUC) analyses for a MaxEnt model of habitat suitability for natural Teak

(Tectona grandis Linn.f.) in Mae Hong Son province
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Figure 2 Relative predictive power of different environmental variables based on the jackknife of regularized

training gain in MaxEnt models for natural Teak (Tectona grandis Linn.f.) in Mae Hong Son province.
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Table 3 Predicted potential distribution areas for natural Teak (7Tectona grandis Linn.f.) in Mae Hong Son province

District Least suitable Low suitable Medium suitable  High suitable

Km’ (%) Km’ (%) Km’ (%) Km’ (%)
Muang Mae Hong Son 508.83 (21.94) 793.86 (34.24) 456.37 (19.68)  559.79 (24.14)
Khun Yuam 1,504.30 (92.85) 99.93 (6.17) 15.94 (0.98) 0

Pai 622.59 (27.08)  1,007.12 (43.80) 417.88 (18.17) 251.72(10.95)
Mae Sariang 2,483.92 (94.24) 121.66 (4.62) 23.82(0.90) 6.42 (0.24)
Mae La Noi 1,331.63 (97.19) 33.90 (2.47) 4.58 (0.33) 0
Sop Moei 1,419.25 (98.64)) 16.02 (1.11) 3.56 (0.25) 0
Pang Mapha 69.27 (6.31) 457.51 (41.69) 304.28 (27.73)  266.43 (24.28)

Overall 7,939.78 (62.12)  2,530.00 (19.80) 1,225.62 (9.59) 1,085.18 (8.49)
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Figure 3 Suitability area of Teak (Tectona grandis Linn.f.)
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