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Ay Moran’s I PRifE 2= Pia Ay Moran’s I FRifE2E Py
1978 —0.049 0.104 0.416 1999 0.047 0.113 0.148
1979 —0.056 0.104 0.439 2000 0.044 0.112 0.152
1980 —0.052 0.105 0.426 2001 0.039 0.112 0.164
1981 —0.060 0.106 0.457 2002 0.033 0.111 0.175
1982 —0.088 0.108 0.440 2003 0.054 0.112 0.132
1983 —0.093 0.109 0.421 2004 0.079 0.113 0.092
1984 —0.100 0.108 0.397 2005 0.088 0.113 0.080
1985 —0.099 0.110 0.400 2006 0.103 0.114 0.062
1986 —0.082 0.113 0.463 2007 0.122 0.114 0.045
1987 —0.033 0.113 0.366 2008 0.130 0.115 0.040
1988 1.000 0.123 0.000 2009 0.140 0.114 0.032
1989 0.005 0.113 0.251 2010 0.137 0.114 0.034
1990 —0.036 0.113 0.378 2011 0.136 0.114 0.034
1991 0.017 0.115 0.222 2012 0.246 0.114 0.003
1992 —0.009 0.115 0.293 2013 0.146 0.114 0.029
1993 —0.004 0.114 0.279 2014 0.141 0.114 0.032
1994 0.007 0.114 0.244 2015 0.139 0.115 0.033
1995 0.042 0.114 0.160 2016 0.129 0.114 0.040
1996 0.052 0.114 0.140 2017 0.087 0.113 0.081
1997 0.061 0.115 0.123 2018 0.105 0.112 0.058
1998 0.051 0.114 0.141 2019 0.104 0.112 0.059
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- Y 1 Y 2 TR 3

o L E G SN LR i i TVl XA A
Temp, —0.01134"(—3.8075) —0.0067 (—1.3586) —0.0054"(—1.7864)
Rain, —0.0147 (—2.7402) —0.0357"" (—3.2930) 0.0083 (0.8671)
Suns, —0.0026(—0.6814) 0.0090 (0.5130) 0.0015 (0.4725)
Dama,_ —0.0042" (—2.2874) —0.01157" (—2.9826) —0.0002 (—0.0847)
Earn, 0.000017 (2.4677) 0.00002™ (2.7755) 0.00001 (1.7683)
Empl, —0.0103™ (—2.0265) —0.02537" (—3.3191) —0.0156™" (—2.5766)
Irri, 0.04117" (17.9104) 0.0608™" (14.8621) 0.0270™" (10.8581)
Traf, 0.0139™ (2.6094) —0.0016 (—0.1974) 0.0050 (0.8158)
Tech, 0.0014(0.6597) 0.0140™" (4.2156) 0.0083"" (3.3574)
D —4.1042(—1.0584) —1.3267 (—0.2526) —3.7882 (—0.9688)
W X Temp,_, —0.0048(—0.5381) 0.0026 (0.2105) —0.0038 (—0.6190)
W X Rain, 0.0497" (4.0087) —0.0063 (—0.2858) —0.0141 (—1.1085)
W X Suns, 0.0072(1.5357) 0.06017(2.0758) 0.0007 (0.2127)
W X Dama, —0.0048(—1.3103) 0.0011 (0.1975) 0.0029 (0.8757)
W X Earn, —0.00002 (—2.3991) —0.00002" (—2.2191) —0.00002" (—2.1156)
W X Empl, —0.0078(—1.1184) —0.0039 (—0.4188) 0.0027 (0.3386)
WX Irri, —0.0013(—0.2470) —0.02807"(—3.4418) —0.0089™ (—2.0338)
W X Traf, —0.0264™" (—3.0525) 0.0002 (0.0202) —0.0212™ (—2.2900)
W X Tech, 0.0163"" (3.6250) 0.01727" (3.0447) 0.0126™" (3.3568)
W X D 4.1117 (1.0604) 1.3200 (0.2514) 3.7944 (0.9704)
0 0.2020"" (3.7324) 0.1500™ (2.1528) 0.2240™" (4.1490)
Adj-R* 0.7714 0.8638 0.7898
log likelihood 1264.061 621.280 747.363
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X &8 38 A 7 ) i PRIV o (BRSO R, R 43 AR it 1) 253 T A/ g 50 B b, B 3k S A i Xof A A7 T
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FEEAE, R IA T XS A & R P SR L
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Temp, ., —0.0117™ —3.8611 —0.0089 —0.8101 —0.0206 —1.7410
Rain, —0.0124" —2.3485 0.0563™ 3.6758 0.0439™ 2.7218
Suns, —0.0024 —0.6231 0.0084 1.3936 0.0060 0.7556
Dama, —0.0045" —2.4224 —0.0070" —1.6135 —0.0115" —2.5564
Earn, 0.00001" 2.4171 —0.00002" —2.2362 —0.00001 —1.0979
Empl, —0.0106™ —2.1632 —0.0119° —1.5732 —0.0225™ —3.8083
Irri, 0.0415™" 17.8517 0.0085 1.4164 0.0500™" 7.4321
Traf, 0.0129" 2.4816 —0.0287" —2.8199 —0.0158 —1.6746
Tech, 0.0006 0.2830 0.0183™ 3.7749 0.0189™ 3.5041
D —3.9345 —1.0643 3.9442 1.0669 0.0097 1.0922
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Studies on the Spatio-temporal Variation and the Driving Forces of
Citrus Production in China

HUANG Weihua, QI Chunjie

Abstract Accurate understanding the spatio-temporal variation characteristics and driving factors
of citrus production in China is the basis for allocating production resources, formulating the develop-
ment policies in a scientific way, and promoting the supply-side structural reform of the citrus industry.
Based on the provincial panel data of China’s citrus production from 1978 to 2019, this study applies the
barycenter theory and GIS technology to analyze the spatio-temporal distribution characteristics of citrus
production and depict the barycenter movement trajectory of citrus plantations and production in China.
Moreover, we construct the spatial Durbin model to investigate the driving factors of the spatio-temporal
variation of citrus production. Some key results show that: 1) the barycenter of citrus production has the
trend of moving into the southwest and there is a low spatial matching degree between the changes of cit-
rus production distribution and resource endowment; 2) significant spatial autocorrelation and positive
spillover effects exist in China’s citrus production and the indirect effect is greater than the direct effect of
most variables; 3) the spatio-temporal variation of citrus production are influenced by the factors of the
temperature, disaster-stricken area, comparative benefit, agricultural irrigation and the non-agricultural
employment opportunities. In addition, the influence factors are significantly different across different cit-
rus production areas. Based on this, the spatial layout of citrus production should be optimized by opti-
mizing the variety structure, giving full play to the driving role of resource endowment and technological
progress and effectively exploiting the positive spillover effects of the influencing factors, so as to opti-
mize the spatial layout of citrus production.

Key words citrus production; spatio-temporal variation; spatial econometrics model; driving fac-
tors
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