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A Comparative Study on HSI and MaxEnt Habitat Prediction Models:
About Prionailurus bengalensis®
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ABSTRACT

Excessive development and urbanization have destroyed animal, plant, habitats and reduced
biodiversity. In order to preserve species diversity, habitat prediction studies are have been conducted
at home and overseas using various modeling techniques. This study was conducted to suggest optimal
habitat modeling research by comparing HSI and MaxEnt, which are widely used among habitat
modeling techniques. The study was targeted on the endangered species of Prionailurus bengalensis in
nearby areas (5460.35km2) including Cheonan City, and the same data were used for analysis to
compare those models. According to the HSI analysis, Prionailurus bengalensis’s habitat probability
was 74.65% for less than 0.5 and 25.34% for more than 0.5 and the top 30% were forest (99.07%).
MaxEnt’s analysis showed that 56.22% of those below 0.5 and 43.79% of those above 0.5 were found
to have a high explanatory power of 78.3% of AUC. The Paired Wilcoxn test, which evaluated the
significance of thoes models, confirmed that the mean difference between the two models was
statistically significant (p<0.05). Analysis of the differences in the results of those models using the
matrix table shows that score 24.43% HSI and MaxEnt was accordance,12.44% of the 0.0 to 0.2
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section, 7.22% of the 0.2 to 0.4 section, 2.73% of the 0.4 to 0.6 section, 1.96% of the 0.6 to 0.8,

and 0.08% of the 0.9 to 1.0. To verify where the score difference appears, the result values of those

models were reset to values from 1 to 5 and overlaid. Overlapping analysis resulted in 30.26% of the

Strongly agree values, 56.77% of the agree values, and 11.92% of the Disagree values. The places

where the difference in scores occurs were analyzed in the order of forest (45.23%), agricultural land

(34.57%), and urbanization area (7.65%). This confirmed that the analysis of the same target species

within the same target site also has differences in forecasts depending on the modelling method.

Therefore, a novel analysis method combining the advantages of each modeling in habitat prediction

studies should be developed, and future study may be used to select Prionailurus bengalensis and

species-protected areas and species protection areas in the future. Further research is judged to require

higher accuracy studies through the use of various modeling techniques and on-site verification.

Key Words : Species distribution model, GIS, species Diversity
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Table 1. Study area and Land cover rate

Region

Agricultulral
Land

Area Forest Urban Area Water Land

Cheonan-si

11.72% 47.08% 31.58% 10.73% 0.90%

Sejong-si

8.56% 49.52% 29.89% 5.30% 2.16%

C

Pyeongtaek-si

Anseong-si

heongju

-si

8.82% 11.20% 53.01% 14.45% 8.48%

10.18% 42.34% 38.10% 8.30% 2.50%

17.31% 46.63% 31.38% 9.39% 2.33%

Gongju-si

15.90% 65.19% 21.92% 3.88% 1.32%

= D
Cwe

Kilometers

036 12 18 24

Asan-si

Yesan-gun

incheon

-gun

Total

10.00% 34.81% 42.84% 9.09% 4.68%

10.01% 40.87% 46.64% 3.67% 2.63%

7.51% 54.85% 28.38% 5.02% 2.05%

100% 44.61% 34.30% 7.57% 2.76%

Figure 1. Study area and Land cover rate
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Table 2. Environmental variables and data processing
Environmental variables Data type Meta data
Elevation(m) Continuous
Slope(degree) Continuous
Land T Categorical
cove alegorica Land Cover Map
Distance from Buit-up Continuous (https:/fegis.me.go.kr/, Ministry of
Distance from Water Body Continuous Environment, Korea 2019)
Distance from Woodland Continuous
Distance from Agricultural Area Continuous
Distance from Road Network Continuous
Natural Envi t S
Presence point of Prionailurus . awra nv1ronme.n Hrvey
bencalensis Points (Research of Environment,
& Korea 2015)
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Figure 3. Environment variables used in the species distribution model in HSI, MaxEnt
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Figure 4. Results of HSI Habitat Prediction Model
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Table 3. Comparison of HSI and MaxEnt scores through matrix tables

HSI
MaxEnt 1(0.0~0.2) 2(0.2~0.4) 3(0.4~0.6) 4(0.6~0.8) 5(0.8~1.0)
1(0.0~0.2) 12.44% 13.63% 6.87% 3.46% 0.35%
2(0.2~0.4) 6.59% 7.22% 3.64% 1.83% 0.19%
3(0.4~0.6) 4.95% 5.42% 2.73% 1.38% 0.14%
4(0.6~0.8) 7.04% 7.71% 3.89% 1.96% 0.20%
5(0.8~1.0) 2.83% 3.10% 1.56% 0.79% 0.08%
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Figure 6. HSI and MaxEnt Score Comparison Plot of
score differences
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Reference matters 1. SI Score Settings

Slope
Classification Area Ratio Point Point/Area Reclass
0-10 4478.62 0.8274 27 32.63 0.15
10-20 536.31 0.0991 9 90.83 0.43
20-30 331.74 0.0613 13 212.12 1
30-40 63.61 0.0118 2 170.18 0.80
40-60 2.57 0.0005 0 0 0
total 5412.85 1 51
Elevation
Classification Area Ratio Point Point/Area Reclass
0-100 2940.11 0.5491 11 20.03 0.14
100-200 1402.70 0.2620 14 53.45 0.38
200-300 611.81 0.1143 16 140.04 1
300-500 381.82 0.0713 10 140.25 1
500-800 18.46 0.0034 0 0 0
total 5354.89 1 51
Distance_Urban Area
Classification Area Ratio Point Point/Area Reclass
0-500 4411.20 0.8125 17 20.92 0.10
500-1000 839.29 0.1546 31 200.53 1
1000-1500 154.21 0.0284 3 105.61 0.53
1500-2000 21.64 0.0040 0 0 0
2000-2577 2.70 0.0005 0 0 0
total 5429.06 1 51
Distance_Agricultural Area
Classification Area Ratio Point Point/Area Reclass
0-300 4672.08 0.8606 32 37.18 0.22
300-600 542.14 0.0999 17 170.24 1
600-900 141.51 0.0261 2 76.73 0.46
900-1500 49.87 0.0092 0 0 0
1500-4347 23.45 0.0043 0 0 0
total 5429.06 1 51
Distance_Forest Area
Classification Area Ratio Point Point/Area Reclass
0-100 4687.37 0.8634 49 56.75 1
100-200 405.42 0.0747 0 0 0
200-300 165.82 0.0305 1 32.74 0.58
300-1500 123.70 0.0228 1 43.89 0.77
1500-4548 46.75 0.0086 0 0 0
total 5429.06 1 51
Distance_Water Area
Classification Area Ratio Point Point/Area Reclass
0-1200 3714.85 0.6843 19 27.77 0.19
1200-2400 1440.68 0.2654 26 97.98 0.69
2400-3600 228.21 0.0420 6 142.74 1
3600-4300 39.70 0.0073 0 0 0
4800-6000 5.62 0.0010 0 0 0
total 5429.06 1 51
Distance_Road
Classification Area Ratio Point Point/Area Reclass
0-500 3663.67 0.6748 14 20.75 0.09
500-1000 1132.24 0.2085 21 100.69 0.43
1000-1500 417.43 0.0768 9 117.05 0.49
1500-2000 137.66 0.0253 6 236.64 1
2000-5503 78..6 0.0143 1 69.55 0.29
total 5429.06 1 51
Land Type
Classification Area Ratio Point Point/Area Reclass
Urban Area 22.86 0.08 0 0 0
Agricultural Area 57.75 0.35 4 11.43 0.1
Coniferous Forest 23.85 0.25 27 108 1
Broad-leaf Forest 29.06 0.14 12 85.71 0.79
Mixed Forest 21.65 0.06 3 50 0.46
Grassland 20.22 0.05 4 80 0.74
Wetland 3.14 0.02 0 0 0
Bare land 5.71 0.03 0 0 0
Waters 1.82 0.03 1 33.33 0.3
total 186.06 51




