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Potential Impacts of Climate Change in Future on the Geographical
Distributions of Relic Liriodendron chinense

ZHAI Xin-yu”, SHEN Yu-fang®, ZHU Sheng-hua, TU Zhong-hua, ZHANG Cheng-ge, L1 Huo-gen™

(Key Laboratory of Forest Genetics & Biotechnology of Ministry of Education, Co-Innovation Center for Sustainable Forestry in Southern China, Nanjing

210037, China)

Abstract: It is of great significance to quantify the impacts of future climate fluctuation on the potential suitable
area of Liriodendron chinense and to analyze the climatic factors affecting its distributions, so that to better
protect its genetic resources. The Maxent model and ArcGIS software, combined with geographic distribution data,
are used to predict the distribution of current and future (2061—2080) potential suitable areas of L. chinense, the
distribution of potential suitable areas of L. chinense under future climate fluctuations, and the main climatic
factors affecting the geographical distribution of L. chinense were also discussed. The results showed that Maxent
model was a good choice when applying to predict the suitable distribution areas of L. chinense due to its high
accuracy, and the area under the curve (AUC) of the working characteristic curve (ROC) of subjects is greater
than 0.9. The geographic distribution of L. chinense would change with four potential scenarios of carbon
emission (RCP 2.6, RCP 4.5, RCP 6.0, RCP 8.5) in future. The suitable area of L. chinense increase significantly
under the condition of RCP4.5, which was significantly reduced under the condition of RCP 8.5, especially in
Guizhou and the border of Chongging, Guizhou and Hunan. Therefore, with the increase of greenhouse gas
concentration, the suitable distribution area of L. chinense will increase at first and then decrease, while the
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distribution geographic center will keep unchanged. The three variables of monthly mean diurnal range,
precipitation of wettest and driest quarters are the main factors affecting the geographic distribution of L. chinense

with the total contribution rate of 77.1%.

Key words: Liriodendron chinense; Maxent model; Climate change; Potential suitable area
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Fig. 1 Distribution sites of Liriodendron chinense in China. 1: Henan; 2: Jiangsu; 3: Anhui; 4: Shanxi; 5: Zhejiang; 6: Hubei; 7: Chonggqing; 8: Sichuan; 9:

Guizhou; 10: Hunan; 12: Fujian; 13: Yunnan; 14: Guangxi; 15: Guangdong.
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Table 1 19 bioclimatic variables
A Eiida LA Ak Eiipa LA

Variable Description Unit || Variable Description Unit

Bio01 4EH43E Annual mean temperature C Bioll  #:/4ZYiE Mean temperature of the coldest quarter C
Bio02 B H¥JME Mean diurnal range T Biol2  4F#4FENIE Annual precipitation mm
Bio03  BHiRZELFRZEE Isothermality - Biol3  fxi%H MR E Precipitation of the wettest month mm
Bio04  JJEZENIME Temperature seasonality - Biol4 T HPEM & Precipitation of the driest month mm
Bio05  ##\H i Max temperature of the warmest month C Biol5  Z={ilkR#/K Precipitation seasonality -
Bio06 A A (%R Min temperature of the coldest month T Biole  IxiEZE[4F & Precipitation of the wettest quarter mm
Bio07 ARSI Temperature annual range T Biol7 I T-Z=F & Precipitation of the driest quarter mm
Bio08  #iEZiE Mean temperature of the wettest quarter T Biol8 RIEZTHM4FE Precipitation of the warmest quarter mm
Bio09 i TZEHJiR Mean temperature of the driest quarter T Biol9 A ZFE PR Precipitation of the coldest quarter ~ mm
Biol0  #AEZEHJIRE Mean temperature of the warmest quarter C
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Fig. 2 ROC for Liriodendron chinense using Maxent model
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Fig. 3 Jackknife test result of environmental factors for Liriodendron chinense. Bio02 - Bio04, Bio08, Bio09, Bioll, Biol3, Biol5-Biol7 see Table 1; DEM:

Elevation; SLO: Slope. The same is following Figures.
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Fig. 4 Response curves of dominant environmental variables of Liriodendron chinense
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Fig. 5 Potential adaptability of Liriodendron chinense in China under current climatic conditions by Maxent model
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MRI 12 5 45 R (K] 6 Ak 2), 7/E RCP 2.6 T 5t T,
2070 AFRGEAR A IE 2L X TR A 2.965 %106 km?, iKid
A IXTHFU N 4.487 <106km?, FiE 5 49T x %4~
FAREAARA . 7 RCP 4.5 1555 T, RS MkiE A X TH
FRIE B I KA, %94 3.560 x10°km?2, JHEIHMEGE A4 X
THFIZ N 4.510 x100km?, & 524 RTAAR A 4
HIEAIN T 20.60%411 2.97%. 7£ RCP 6.0 15 K, g%

PRI AE AR A 3.174 <108 km?, 58 24 B M3 4644 T 1)
A XTAFEIN T 7.62%; fREA: X THIFAZ) ) 4.229 %
108km?, bEYETRE A X IR L9800 1.51%. {F RCP
85 1HEEE T, MHEMOE ETAER/DN, A 2.828 x106km?,
BEMFTRRIRAS N REE X B> T 4.20%; KiE
A X THARZ) R 4.379 <106 km?2. BAAFE K, REFEMITE
A X RVARCAS K, T A AR X T AR B Bk

Fe I I A= X Unsuitable area N e )

[ K& X Low suitable area b g
B 5/ X Suitable area (FERELEY

- — — T
0 335670 1340 2010 2680

P 6 4 Ff RCP 15153 T 2070 “ERSE Mk 4> #ii i 251k . A: RCP 2.6; B: RCP 4.5; C: RCP 6.0; D: RCP 8.5,
Fig. 6 Changes in distribution of Liriodendron chinense in 2070s. A: RCP 2.6; B: RCP 4.5; C: RCP 6.0; D: RCP 8.5.

F 2 HEIAIA RSG5 2070 SFRRS B MK IF G AL X T AR

Table 2 Suitable area in current and 2070 of Liriodendron chinense under different climate conditions

fo [HIFH Area (km?)
Situation WA Suitable area (x106) fi& 4 X Low suitable area (<106) FEiEEIX Unsuitable (x107)
24§ Current 2.952 4.380 8.884
RCP 2.6 2.965 (+0.44%) 4.487 (+2.44%) 8.872
RCP 4.5 3.560 (+20.60%) 4510 (+2.97%) 8.810
RCP 6.0 3.174 (+7.52%) 4.229 (-1.51%) 8.876
RCP85 2,828 (~4.20%) 4,379 (-0.02%) 8.896
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