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13.7%. 8.8%71 7.8%. X NMRHRIFIZ MR TSR T SHE K.

RG] : Maxent B, BRAR: AR MBS, EAEKX

doi: 10.11926/jtsb.3898

Effect of Climate Change in Future on Geographical Distribution of
Widespread Quercus acutissima and Analysis of Dominant Climatic Factors

GUAN Xin-yi, SHI Wei, CAO Kun-fang”

(Guangxi Key Laboratory of Forest Ecology and Conservation, State Key Laboratory for Conservation and Utilization of Subtropical Agro-Bioresources;

College of Forestry, Guangxi University, Nanning 530004, China)

Abstract: To understand the potential distribution characteristics of Quercus acutissima and its response to future
climatic change, the Maxent model was used to simulate potential distribution under present climatic condition,
and predict changes in its distribution under different greenhouse gas emission scenarios in future, and major
factors affecting its distribution were analyzed. The results showed that Maxent had relatively good predicting
ability for the distribution of Q. acutissima with AUC value more than 0.95. Under the current climatic condition,
Q. acutissima could be widely distributed in southern China and some provinces of northern China, such as
Shannxi, Henan, Shanxi, Gansu, Beijing and Liaoning, as well as Japan, Korea peninsula, Laos, Vietnam,
Myanmar, Nepal, Bhutan, India, Pakistan, with a total suitable area about 11.57 x10° km?. Under future climate
scenarios of RCP2.6 and RCP8.5, the suitable area of Q. acutissima predicted by Maxent model will expand
northward and southwestward, increasing ca. (2.49~3.02)x10°km?; the loss of suitable area mainly occurred in
southern Guangdong and Guangxi Provinces and eastern Myanmar. The dominant factors influencing the
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distribution of Q. acutissima were precipitation of the warmest quarter, isothermality, minimum temperature of the
coldest month, mean temperature of the driest quarter, with contribution rates of 54.2%, 13.7%, 8.8%, 7.8%,
respectively. These would provide a reference for studying the cultivation and conservation of Q. acutissima.
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Table 1 Climatic factors used for simulating suitable area of Quercus acutissima and percent contribution of each layer

A5 Code SAERF Climatic factor TTlkZE Contribution rate /%
Biol8 IEZ=[#%/K & Precipitation of the warmest quarter 54.20
Bio3 SR 1sothermality 13.70
Bio9 T2 Mean temperature of the driest quarter 8.80
Bio6 A H AR Minimum temperature of the coldest month 7.80
Bio4 R ZEAT AR 4 Temperature seasonality 4.90
Bio8 B2 Mean temperature of the wettest quarter 2.80
Biol6 P ZE[%/KE Precipitation of the wettest quarter 2.20
Biol F35% Annual mean temperature 1.40
Bio5 BelE A i Maximum temperature of the warmest month 0.90
Biol3 it A MK & Precipitation of the wettest month 0.80
Bioll A ZEHIE Mean temperature of the coldest quarter 0.60
Biol0 I PEZ I Mean temperature of the warmest quarter 0.40
Biol5 [k B2 5 &% Variation coefficient of precipitation seasonality 0.40
Bio7 IR SEAE 4k Temperature annual range 0.30
Bio2 BRI 2 A ¥%E Monthly mean of diurnal range 0.20
Biol4 T A /K& Precipitation of the driest month 0.20
Bio19 B4 ZF /K& Precipitation of the coldest quarter 0.20
Biol2 F[%KE Annual precipitation 0.10
Biol7 I TZ[%/KE Precipitation of the driest quarter 0

1.2 Maxent 1% RNMARE, K H S Y ar e B — i
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i S5 RO FAETEREZE,  FF AT DURYE 2 i1
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(receiver operating characteristic curve) T [i 7 (area
under the curve, AUC)TENBRIIAFE VRN 15
Fr, 1 Maxent B8 H B 2E . ROC MiZkLh 1-45 57
FE AR, REERHPAAR, Mk Ninfih AUC
6, HANMEDY 0~1, %4 AUC>0.9 RIIHIAR
P R, SR H JT1Y17% (Jackknife) B H R AN %<
A PR - X ABE AR () DT AR, 7 A2 52 I JRR AR Mt BB 2 A R
3R T a2 T AR s K R
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PRAR T 7E 73 AT 4 5o

PRI T 45 R 3N Arcgis, 1% H 2
() 7 55 43 2 i (Jenks) X 3d A= X 38 i AT A 2R
(reclass), F4Fp tHIIAEZE /N T 0.3 BUHLIX &% 8 N 1%
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Fig. 1 Potential distribution area of Quercus acutissima under current climate condition predicted by Maxent
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Table 2 Changes in suitable area of Quercus accutissima under different climate scenarios and years

e i AR Area (x 10°km?) %
Scenario Period Hhn b A 4L 0 Wb A A,
Increment Loss Stable Change Increment  Loss Stable Change
RCP2.6 2050 2.93 0.51 11.06 242 21.71 3.78 82.07 17.93
2070 3.02 0.45 11.12 257 22.07 3.29 81.23 18.78
RCP8.5 2050 2.49 0.35 11.22 2.14 18.63 2.62 83.98 16.01
2070 2.72 0.43 11.15 2.29 20.26 3.16 82.91 17.10

0325650 1300 1950 2 600

km -,15’131X %% Loss km
i A= 1X. Unsuitable area
N B R Stable N
+ | &K Increment +

0325650 1300 1950 2 600 0325650 1300 1950 2600
- — — = om ommee s

km km
B 2 RS AEAES 5 R IMER A% B 484k, A: RCP2.6-2050; B: RCP2.6-2070; C: RCP8.5-2050; D: RCP8.5-2070,
Fig. 2 Changes in distribution pattern of Quercus acutissima under different climatic scenarios. A: RCP2.6 in 2050s; B: RCP2.6 in 2070s; C: RCP8.5 in 2050s;

D: RCP8.5 in 2070s.
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