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Relationships between Geographical Distribution of Endangered
Pinus kwangtungensis and Climate in China

TAQ Cui, LI Xiao-Xiao, WANG Qing-Chun*, CUI Guo-Fa*

( College of Nature Conservation,Beijing Forestry University, Beijing 100083, China)

Abstract: According to geographical distribution data of Pinus kwangtungensis acquired
through field investigation and pre-existing data as well as meteorological data acquired
through spatial interpolation of climate factors from 113 meteorological stations in distribution
area of P. kwangtungensis,seventeen indexes of vegetation-climate interaction were applied to
study relationships between geographical distribution of P. kwangtungensis and climate in Chi-
na. Results showed that P. kwangtungensis grew well in cool,wet environments. Geographical
distribution regions of P. kwangtungensis were divided into three parts and according to the cli-
mate characteristics of its distribution temperature was a more important limitation on distribu-
tion than precipitation. Principal component analysis showed that the relative effect of climate
indexes on the distribution of P. kwangtungensis followed the order thermal factor in tempera-
ture > precipitation > relative humidity. Finally,the article discusses the distribution trend in rela-
tion to climate change and provides suggestions for ex-situ conservation of P. kwangtungensis.
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Fig.1 Geographical distribution of Pinus kwangtungensis and location of meteorological stations
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Table 1 Geographical distribution of
P. kwangtungensis in China

FRX WS i ¥ (m)
Provinces Geographical distribution Latitude Altitude
Wi SIEVESESRIARE,  26°17' ~26°37' 590 ~1640
Hunan  wisggimgsilnlx 24°53' ~ 25°03' 900 ~1600
Ep SENPTRITA 26°50' 1620
GuZhou  SENESMRzIREIX.  25°09' ~ 25°55' 700 ~1060
ggﬂh%ﬂsfﬁ%)ﬁﬁﬁ 25°05" ~ 25°39' 940 ~1300
i
Guangxi  JPEREBRRRIL 23°40" ~ 24°24' 1000 ~1500
T PE PRI R B 20°p2 900 ~1100
oy TR 24735 ~ 24758 900 ~1200
P DRI B 24°23' ~ 26°22" 900 ~1600
Guangdong j Ak s b4 22°63' 800
i) FAGIT AR 18°49' ~ 19°12' 950 ~1600

Hainan
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Table 2 Climatic indexes of P. kwangtungensis

EEL P PR BME

R TRAK SpciE Y
Max

Climatic indexes Mean Standard deviation Min Coefficient of variance Optional range
Tann 19.166 2.237 16.644 24.292 0.117 15.415 22.917
MTWM 23.771 2.193 21.213 28.434 0.092 20.094 27.448
MTCM 7.994 2.265 1.213 15.130 0.283 4.146 11.792
MAX 38.191 0.630 37.303 39.114 0.016
MIN -4.019 3.474 -8.385 4.309 0.864
AT 5357.678 785.654 4132.545 6457.012 0.147 4040.163  6675.220
Pann 1637.038 164.474 1288.820 1771.360 0.107
Ps_10 1035.723 187.665 995.832 1639.524 0.181
HR 0.803 0.025 0.760 0.850 0.031
SD 1466. 963 177.235 1220.100 1831.500 0.120
ART 18.284 3.384 9.782 22.474 0.185
wi 184.945 20.678 133.389 251.631 0.112 150. 268 219.622
Ci -3.972 3.216 -5.677 0.000 0.810
BT 15.153 2.392 11.834 18.758 0.158 11.142 19.146
PRE 0.577 0.115 0.527 0.816 0.199 0.384 0.770
Hi 9.255 1.679 6.085 11.714 0.181
S 147.310 26.054 94.552 179.053 0.177

¥: Tann: AR (C) 5 MTWM: BIBH -5 (C) 5 MTCM: 88 HEHAIR(°C) 5 MAX: it IR (°C) s MIN: Stk
SH(C); AT: KF10CBUR(C) ;5 Pann: 4EMEKE(mm) 5 Py_yp: EKRFHKE(mm) ; HR: EHIXBEE (%) ; SD: 4 H fnt
B(h); ART: KIR4FE#35(°C) ; WI: Kira JRERFEE; CIL R84 BT: Holdridge fi2E¥iR [ ; PRE: WIRBZRIE,; HI: HSCB1E

5% S: Bailey RMALFGHTHEE. TH.

Notes: Tann. Annual temperature; MTWM; Mean temperature in July; MTCM: Mean temperature in January; MAX: Maximum tem-
perature; MIN: Minimum temperature; AT: =10°C Accumulated temperature; Pann: Annual precipitation; P,_,,: Precipitation
during growing season; HR: Relative humidity; SD. Sunshine duration; ART; Annual range of temperature; Wi; Kira’ s warmth
index; CI; Coldness index; BT: Holdridge biology temperature; PER; Potential evapotranspiration; Hi: Xu’s humidity index; S:

Bailey’ s index. The same below.
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Table 3 Climatic indices of three P. kwangtungensis geographic distribution regions

. R L1k, RALA M WX
St Nanling region South of Nanling region Hainan region
Climatic indices
SEH{E Mean {i# Range SEH(E Mean {i# Range SEH(E Mean {i# Range
Tann 16.021 13.20 ~17.75 18.758 14.650 ~20. 240 20.675 16.835 ~23.378
wi 173.142 135.36 ~211.40 180.153 156.67 ~208.64 197.991 175.9 ~214.7
Cl -3.897 -7.89 ~0.00 -1.5683 -4.79 ~0.00 0.000 0.00 ~0.00
Pann 1375.754 1288.80 ~1641.0 1465.057 1353.00 ~1698.7 1915.650 1392.1 ~1771.4
P 10 1087.576 995.80 ~1457.5 1233.563 1054.50 ~1372.6 1379.325 1173.1 ~1439.5
HR 79.857 76.00 ~82.0 79.333 78.00 ~80.0 81.500 78.0~85.0
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Table 4 Load of the first three principal
components in climatic indexes

B XS B2 BRI B3I

Clmait ndoves i procioa Secor prnc el T pincial
MTCM 0.984 0.028 0.087
MTWM 0.355 ~0.817 ~0.132

AT 0.967 —~0.255 0.119
Wi —~0.754 0.417 ~0.243
ci 0.899 —~0.256 0.185
Pann 0.673 0.705 -0.385
Py 1o 0.815 0.552 —~0.077
HR 0.064 0.341 0.862
SD 0.603 0.508 —0.298

Chara HIEML  4.804 1.849 1.061

TR (%) oy 54.375 20.548 11.789

HBUHIRHE (%)

Accumulating 54.375 74.923 86.712

contribution rate
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