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Potential distribution of Actinidia chinensisin China and its predicted response to climate
change
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Information Center, Chengdu 610072, China; 3. Kiwifruit Institute of Cangxi County, Cangxi 628400, China)

Abstract: Kiwi fruit (Actinidia spp,) belonged td\ctinidiaceag is a type of perennial deciduous woody liana and an important class

of berry fruit. With rich sugar, protein, amino acids, vitamins and especially high vitamin C content, the kiwifruit is&krsownfi t h e
kihg of the fruito andA chiaessisaa speoies@ndemicinkChina withraspandirg tplanting area due

to its unique subtle flavor and high economic value. Optimization of planting scale and distribution of the crop haes fegr th
concern for regional planning. The objective of this study was to test and determine the possibility of using the MaxEnt (the
maximum entropy) model to simulate and predict future fagde distribution ofA. chinensis.Based on current environmizl

factors, three future climate scenarios suggested in the IPCC fifth report and current distributionAsitdEneisis the MaxEnt

model was used in combination with ArcGIS to predict the potential geographic distribution and trend of chargenehsisn

China. The dominant factors were chosen using the jackknife test and the receiver operating characteristic curve (RDC) used t
evaluate the simulation. The results showed that high \dlagea under curv@AUC) denoted good results which sificantly

differed from random predictions. Based on the evaluation criterion, the accuracies of the predicforhinénsispotential
distribution in the current and future periods were excellefite predicted result of the MaxEnt model was imporied
ArcGIS10.0 for further analysis and showed that under present climatic conditions, the total suitable area was 26.9p%l of the
land area in Chinalhe potential distribution was highly consistent with the locations of specimen records andrfielgs sThe

highly suitable areas were in Sichuan, Shaanxi, Chongqing, Hubei, Guizhou, Zhejiang, Hunan, Anhui, Henan, Jiangsu and Gansu
Provinces.The areas of highly suitable habitat in the main producing provinces were analyzed statiStieatBsultsshowed that

under the current conditionthe most suitable area fAr chinensiscultivation was1.01x10° kn?, accounting fo88.94% of the total

suitable areasThe moderately suitable areas were in Henan, Hubei, Anhui and Shandong Praviihct®e aea of6.79x10° km?,
accounting for 26.26% of the total suitable areas. Comparison of future suitable areas with current suitable areastsreasatha

high suitability increased under scenarios RCP2.6 and RCP4.5, but decreased under scenarid RigPScenarie RCP4.5 and
RCP8.5, themean center of highly suitable areafofchinensismoved northwardThe result showed that the MaxEnt model was
highly reliable in determining not only the range of geographic distributioA. athinensis,but also n identifying dominant



environmental factors driving the geographic distribution. Whereas climate was a decisive factor in species distrimgm®in cha
distribution pattern of species was the most direct effect of climate change. The results prauritied! aeference base fok.
chinensigplantation pattern and countermeasures to cope with climate change in China.

Keywords: Actinidia chinensisMaxEnt model; Environmental variakjeClimate change; Suitébareaanalysis; Representative
concentratiorpathway scenario
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Table 1 Relationship betweanea under curv@UC) and the accuracy of thdaxEntmodel
AUCUL v E %o
Range of AUC value Evaluation criterion
0.80 AUC<0.6 Fail
0.80 AUC<0.7 Poor
0.70 AUC<0.8 W Fair
0.80 AUC<09 Good
0.90 AUC<1.0 Excellent
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Table 2 Codes and units of environmental variables used for siomddipotential distribution oActinidia chinensis
9 i yB
Code Environmental variable Unit
Bio2 Mean diurnal temperature range N
Bio5 Max temperature of the warmest month N
Bio6 ' v Min temperature of the coldest month N
Bio7 i, Annual temperature range N
Bio9 Mean temperature of the driest quarter N
Bioll ' Mean temperature of the coldest quarter N
Biol2 Annual precipitation mm
Biol4 Precipitation of the driest month mm
Prec5, 9, 12 589 12 Precipitation in May, September, December mm
Tmax2, 4, 9, 10, 11, 12 . 2 A 4 a9 alo . a 12 N
Maximum temperature in February, April, October, November, December, and September '
Tming, 4, 10, 11 3 a4 ai1o 11 v Minimum temperature in March, April, October, and November N
Tmean5 5 Mean temperature in May N
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Fig. 1 ROC curve of Maxit model forActinidia chinensisinder current scenario
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Fig. 2 ROC curveof MaxEnt model forActinidia chinensiginder3 climate change scenarios
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Fig. 3 Potential distribution &ctinidia chinensisn Chinabased on MaxEnt model

$

2030s RCP45

2080s RCP2.6 2080s RCP4.5 2080s RCP8.5
& X I Suitability
[ AN&4 X Unsuitable area [ {iki& 4 X Lowly suitable area
B 13FE 4 [X Moderately suitable area M 5% 25 [X Highly suitable area
4 3 RT. nTA v

Fig. 4 Predicted future suitable areasAgtinidia chinensisinder3 climate change scenarios
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Table 4 Predicted suitable areasAatinidia chinensisinder current and future climatic conditions

v v T ¢ v
R Lowly suitable area Moderately suitable area Highly suitable area
De;de CI.imate vk o vl o Predicted vk o
scenarios  predicted arei ) Predtted are ) )
(40°km?) Propgrtlon of current (40°km?) Propgrtlon of currer area Propo_rtlon of curren
predicted areéb) predicted are@o) (xL0*km?) predicted areéb)
[k (1956 2000 ) ) ]
Current (19502000) 89.91 67.86 100.62
2lp 30 1 RCP2.6 91.77 102.07 70.39 103.37 108.84 108.18
2030s RCP4.5 101.27 112.64 86.81 127.92 86.89 86.36
RCP8.5 122.19 135.90 62.01 91.38 106.94 106.29
2l 50 A RCP2.6 102.34 113.83 66.93 98.62 108.43 107.77
2050s RCP4.5 93.77 104.29 59.29 87.37 116.97 116.25
RCP8.5 112.79 125.44 65.02 95.82 110.06 109.39
2l 70 A RCP2.6 45.85 : 75.87 111.81 113.10 112.41
2070s RCP4.5 111.01 123.55 79.71 117.15 108.49 107.83
RCP8.5 120.82 134.38 58.53 86.24 122.72 121.96
21 80 19 RCP2.6 89.82 99.91 81.41 119.96 108.28 107.62
2080s RCP4.5 80.19 89.19 68.21 100.52 148.29 148.37
RCP8.5 100.49 111.77 80.21 118.19 109.38 108.70
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Ei RCP26 1, v S oow 1. YA ik [ 1.02400km? v
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Table 5 Shift distance and direction of mean center ofyhightable area oActinidia chinensisinder3 climate change scenarios
RCP2.6 R SRESRCP2.6 RCP45 R SRESRCP4.5  RCP85 R SRESRCP8.5

B B B
Period Displacemen = . Angle Displacemer L Angle Displacemen L Angle
Direction Direction Direction
(km) @) (km) @ (km)
[k 2030s K M K v K.
108.84 279.2 9.68 290.23 106.56 66.37
From current to 2030s Southeast Southeast Northeast
2030s 2050s . K M v
58.65 94.87 47.70 344.09 73.01 265.52
From 2030s to 2050s Northwest Southeast Southeast
2050s 2070s K. K . .
60.54 31.19 33.70 32.51 88.50 97.14
From 2050s to 2070s Northeast Northeast Northwest
2070s 2080s KM . KM
62.73 357.39 74.00 132.39 92.80 281.38
From 2070s to 2080s Southeast Northwest Southeast
[k 2080s K M K.
82.39 316.83 32.44 153.71 40.82 43.31

From current to @80s Southeast Northwest Northeast
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Table 6 Changes in annual mean temperature and annual precipitation under different climate change scenarios in China

RT
Climate change Ye'\;r Range of annual mear Annual mean Range of annual Annual precipitation
scenao temperaturel] ) temperaturel] ) precipitation (mm) (mm)
[t current 195@ 2000 -13.8~25.8 6.15 12~4199 621.59
RCP2.6 R 2030s -18.2~27.1 6.68 16~5 062 824.16
SRESRCP2.6 2050s -17.7~27.3 6.94 18~5 149 857.32
2070s -17.6~27.4 6.89 22~5155 849.40
2080s -17.9~27.3 6.79 22~5101 845.79
RCP45 R 2030s -18.0~27.2 6.73 16~5 086 822.52
SRESRCP4.5 2050s -17.1~27.6 7.28 19~5201 849.65
2070s -16.6~27.8 7.74 22~5155 858.04
2080s -16.4~27.9 7.69 21~5143 859.39
RCP8.5 R 2030s -17.5~27.4 11.92 21~5054 819.23
SRESRCP8.5 2050s -16.4~27.9 11.65 21~5149 858.42
2070s -14.4~29.0 11.49 27~5261 2024.12
2080s -13.4~29.4 11.99 29~5286 2075.86
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