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Abstract: To understand spatial and temporal distribution regularity of Pinus massoniana, we
used leaf area index (LA/l) to achieve Dendrolimus punctatus Walker damage spatial monito-
ring and early warning. We used six climate indicators, namely average temperature, average
temperature anomalies, precipitation, precipitation anomalies, sunshine hours and sunshine
hour anomalies measured from 38 climate stations in 2010 in Fujian Province and 90 field
measured LA/, and analysed the response of P. massoniana LAl to the climate from provincial
and city scales, respectively. Results showed that: (1) in addition to sunshine anomalies, the
other five climate indicators significantly influenced P. massoniana LAl in the order average
temperature > precipitation > sunshine hours > average temperature anomalies > precipita-
tion anomalies with the coefficients; (2) seen from the provincial scale, the response of P.
massoniana LAl to average temperature presented as an open side down parabola, and the
response to average anomalies was explained by a cubic curve; the response of LA/ to pre-
cipitation was negative and the influence of precipitation anomalies was similar to average tem-
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perature, while response to sunshine hours presented as an open side upward parabola; (3)
seen from the prefecture-level city scale, the LA/ of Nanping, Sanming, and Longyan, the
main producing areas of P. rmassoniana in Fujian, were generally lower than that in non- or
low-producing coastal areas, with the LA/ of Nanping being the lowest. On one hand, why the
LA!I of Nanping, Sanming, and Longyan being lower than other areas was because of the di-
rect response of P. massoniana LAl to climate indicators, and on the other hand, by the im-
pact of climate on the distribution of Dendrolimus punctatus Walker, LAl showed the spatial

characteristics of coastal high and inland low.

Key words:. Pinus massoniana; Leaf area index; Climate indicators; Response; Fujian

Province; Dendrolimus punctatus Walker
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Fig. 1 Distribution of 38 climate stations and

90 Leaf area index ( LAl') field measured
points in Fujian Province
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Table 1 Conditions of Pinus massoniana LAl field measured data
E(7)  County (City)

e - ~ — ~
Statistical ZTEBE KITE BETW 4RE EBEMET ¥KEE ®EH W¥YH THET FEHW =#HT Y& ITBE
indicator Anxi  Changting Fuqing Huaan Jianyang Jiangle Nan’an Nanping Ningde Putian Sanming Shaxian Yunxiao

County County City County City County City City City City City County  County
ﬁtﬁ 1.83 2.07 2.66 1.76 2.77 1.48 2.54 2.50 1. 91 2.59 1. 87 2.23 2.14
Maximum
iﬁfj\ﬁ 0. 96 1.08 1.05 1.13 0.78 0.92 1.62 0.78 0.09 1.89 1.22 1.05 1.08
Minimum
s =
hﬁj;f;]% 1.57+ 1.65+ 2.09x 1.39+ 1.46x 1.26+x 2.08x 1.30+x 1.57+ 231+ 1.55x 1.64x 1.67=%

0.41 0.32 0.52 0.24 0. 80 0.20 0.38 0.74 0.26 0.37 0.36 0.43 0. 40
standard
deviation
S %
Measured 8 7 6 6 9 9 6 11 5 5 7 6
points
number
BAE{E £FR%E2E Overall mean +standard deviation 1.65+ 0.46
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Fig. 2 Average temperature and anomalies distributions in Fujian Province in 2010
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Fig. 3 Precipitation and anomalies distributions in Fujian Province in 2010

L ARG L RARG

Climate stations Climate stations
. High: 2293.76 High: 229.753

20 4 k 02040 80k
02040 80km Low: 1359.87 m Low: -327.555

A HEEB#(h); B. HEREEEF(h) ,
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Fig. 4 Sunshine hours and anomalies distributions in Fujian Province in 2010
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Fig. 5 Correlation relationships between Pinus massoniana LAl and average temperature,
LAl and average temperature anomalies in Fujian Province
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Fig. 6 Correlation relationships between Pinus massoniana LAl and precipitation,
LAl and precipitation anomalies in Fujian Province
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Fig. 7 Correlation relationships between Pinus massoniana LAl and sunshine hour,
LAl and sunshine hour anomalies in Fujian Province
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Table 2 Correlation coefficients between Pinus massoniana LAl and climate indicators ( best fitting models)

e Y- HR B HE P ; P B F 8 B 4B
.éﬁrl‘fﬂa? P Average temperature F%Fﬁﬁ Precipitation Hﬁﬁﬁﬁ Sunshine hour
Statistical indicator Average temperature : Precipitation ) Sunshine hours .
anomalies anomalies anomalies
LEM LA
Pinus 0.663™ 0.504 ™ 0.580™ 0.482* 0.517* 0.140

massoniana LAl

H: o FORMER p < 0. 001 HBEHKLE

Note: = indicates past p < 0. 001 significance test.
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Fig. 8 Spatial distribution of Pinus massoniana LAl
in Fujian Province
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Table 3 Correspondence between Pinus massoniana LAl and climate indicators of
nine prefecture-level cities in Fujian Province

Hith  Prefecture-level city

GeitHihR — — : —
Statistical indicator T G #HH RM B M iz =h e
Ningde Fuzhou Putian Quanzhou Xiamen Zhangzhou Longyan Sanming Nanping
LA/ #{& LAl mean 1.613 1.999 2.224 1.930 1.978 1. 631 1.574 1.602 1.478
PR (C) 18. 099 19.703 20. 481 20. 416 21. 021 21.047 20. 101 18.920 18.064
Average temperature
FHREEEF(C)
Average temperature 0.320 0.410 0.308 0. 420 0. 151 0. 039 0. 590 0. 538 0. 338
anomalies
F%Fﬁ%(mm ) 2056.403 1887.126 1952.236 1827.050 1470.962 1622.790 1960.353 2164.305 2412.866
Precipitation
F%ﬂj%lﬂﬁf\lz( mm). 20. 041 23. 648 31. 691 18. 809 9. 030 2.110 20. 536 25.717  36.082
Precipitation anomalies
H’H‘ﬂﬂjﬁ(h) 1616.026 1654.557 1837.299 1742.572 1758.470 1793.555 1672.251 1617.288 1536.094
Sunshinehours
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