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Prediction of potential suitable area of Phoebe zhennan
in Guizhou Province based on MaxEnt model
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Abstract: To reveal the potential distribution characteristics of Phoebe zhennan in Guizhou Province and its response

mode to environmental factors. Based on the geographical distribution points of P. zhennan in Guizhou Province, this
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study used MaxEnt and ArcGIS methods combining with 30 environmental factors such as climate, soil and topography to
predict the potential habitat of P. zhennan in Guizhou Province and analyze the main environmental factors affecting the
growth of P. zhennan. The results were as follows; (1) The AUC of MaxEnt model had an average value of 0.843, which
indicated that it could well predict the geographical distribution of P. zhennan in Guizhou Province. The northeast of
Guizhou Province was the key area of it” s potential habitat, with a decreasing trend from north to south and from east to
west. The high suitable areas were mainly located in Tongren City, northeastern Guizhou Province and mid-eastern Zunyi
City, northern Guizhou Province. The middle suitable and low suitable areas were concentrated in northern Tongren
City, north-central Miao and Dong autonomous prefecture in southeastern Guizhou Province, Guiyang, northeastern Bijie
City and northeastern Buyi and Miao autonomous prefecture in southern Guizhou Province. Other areas were not suitable
for P. zhennan to grow. (2) The potential distribution area of P. zhennan in Guizhou Province was 80 013.47 km®, which
accounted for 45.4% of the whole province’s land area. The high suitable area covered 30 565.66 km”, and the share of
high suitable area was 17.4%. (3) Environmental factors including isothermality ( Bio3), precipitation of the warmest
quarte ( Biol8), precipitation of the wettest month ( Biol3), precipitation of the driest month ( Biol4), min
temperature of the coldest month ( Bio6) and temperature seasonality ( Bio4) were the main environmental factors
affecting the potential distribution of P. zhennan in Guizhou Province. In conclusion, the results elucidate that the
geographical distribution of P. zhennan in Guizhou Province and the main environmental factors affecting its distribution

are of great significance. The results of this study will provide a scientific basis for seedling expansion, afforestation

promotion, development and utilization of P. zhennan in Guizhou Province.
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Table 1

geographic distribution of Phoebe zhennan

Modeling environment factors for potential

HT 5

§ K7 A
Code of . .
Description for factor Unit
factor
Biol AESEHHEEE Annual mean temperature C
Bio2 PR H R <
Monthly mean temperature range
Bio3 SR Isothermality —
Biod IR 8 2 A AR Bl R R -
Temperature seasonality ( standard
deviation X100)
Bio5 Rl At il <
Max temperature of the warmest month
Bio6 % H R R <
Min temperature of the coldest month
Bio7 SRR C
Temperature annual range
Bio8 Tl 2 P il C
Mean temperature of the wettest quarter
Bio9 AR C
Mean temperature of the driest quarter
Biol0  IRMEFEELFHR <
Mean temperature of the warmest quarter
Biol I ZE R R <
Mean temperature of the coldest quarter
Biol2 AEIFEIKE Annual precipitation mm
Biol3 el H Bk mm
Precipitation of the wettest month
Biol4 i H K& mm
Precipitation of the driest month
Biol5 [E K JE 25 AR AL Precipitation seasonality —
Biol6  IRiBZEEREK L mm
Precipitation of the wettest quarter
Biol7 BT ZHERAKE mm
Precipitation of the driest quarter
Biol8  IRIRZEEREK L mm
Precipitation of the warmest quarter
Biol9 I ZE K mm
Precipitation of the coldest quarter
Altitude M= Altitude m
Slope 3 Slope °
Aspect Y1) Aspect °
T_TEXTURE T5Z 135l Top soil texture —
SU_SYM90 ~ £HE#FK Soil name —
AWC_CLASS +HEA UK & Soil effective water content %
T_PH_H20 FH&E Soil reaction of topsoil —
T_CACO3  BRAREREA W %
Calcium carbonate (lime) content in the topsoil
T_CLAY  Fit&# T_CLAY %
Percentage of clay in the topsoil
T_OC  AHLEEHE T_0C %
Percentage of organic carbon in the topsoil
T_SAND P&t T_SAND %

Percentage of sand in the topsoil
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Table 2 Contribution rates of all predictors
o) At DUHR 43 L o) P DUHR 43 L
No. Variable Percent of No. Variable Percent of
contribution (% ) contribution (% )
1 Bio4 48.1 16 Bio5 0.6
2 Bio3 19.8 17 Bio8 0.3
3 Biol3 6.5 18 Bioll 0.3
4 Bio7 5.1 19 SU_SYM90 0.1
5 Biol7 3.3 20 T_OC 0.1
6 Bio6 2.9 21 pH 0.1
7 Bio2 2.7 22 Biol 0.1
8 Biol8 1.8 23 T_CLAY 0.1
9 Biol5 1.7 24 Aliitude 0
10 Biol4 1.6 25 T_TEXTURE 0
11 Biol6 1.1 26 T_SAND 0
12 Aspect 0.9 27 Bio10 0
13 Biol2 0.9 28 Bio9 0
14 AWC_CLASS 0.8 29 T_CACO3 0
15 Slope 0.7 30 Bio19 0

% 3 F MaxEnt #2270 TR 88 H F 59 3k =
Table 3 Contribution rates of environmental

factors predicted by MaxEnt
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Fig. 2 Overlay schematic diagram of distribution points and hot spots of Phoebe zhennan in Guizhou
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Fig. 3 ROC curves and AUC values under the influence of different environmental factors
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Fig. 4 Schematic diagram of the prediction of Phoebe zhennan in the potential suitable area of Guizhou Province
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Fig. 5 Percentage of environmental variables on gain of distribution using Jackknife test in Phoebe zhennan
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Fig. 6 Response curves of major environmental factors
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Table 4 Potential distribution areas of

Phoebe zhennan in Guizhou
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