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Production layout, spatiotemporal evolution and influencing factors of

the watermelon industry in China

Chen Haisheng, Yao Aijia

(College of Management, Gansu Agricultural University, Lanzhou 730070, Gansu, China)

Abstract: China’s watermelon output, cultivated area, and consumption all rank among the highest in the world. Optimiz-
ing the production layout of watermelon is crucial for guaranteeing supply, stabilizing prices and increasing farmers’ in-
come. Based on production data, this paper adopts the spatial Gini coefficient, standard deviational ellipse and gravity cen-
ter migration model, as well as spatial autocorrelation analysis, to explore the production layout and spatiotemporal evolu-
tion of watermelon. The results showed that from 2007 to 2022, China's watermelon industry was highly agglomerated
with a stable spatial pattern. The cultivation gravity center stayed within Henan province and shifted southwestward. Both
output and land productivity presented obvious spatiotemporal differentiation. The output gradually transferred to superior
production regions, while land productivity followed the pattern of high-level differentiation in northern China and slow
growth in southern China. The spatial correlation showed a significant positive spatial autocorrelation, with Henan, Shan-
dong, Jiangsu and Anhui forming a core high-value cluster. On this basis, the influencing factors jointly shaping the chang-
es in watermelon distribution were analyzed, and corresponding recommendations were proposed.

Key words: Watermelon; Production layout; Gravity center model; Spatial correlation analysis; Influencing factor
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Table 1 Statistical of top 5 provinces by watermelon yield in China from 2007 to 2022
1 2 3 4 5
o A PR, = Pt - =
vear Fﬁf\iince Yield/ Iﬁfj\:ince Yield/ if\iince Yield/ if\iince Yield/ flrf\j\ince Yield/
(10*t) (10°t) (10°t) (10*t) (10*t)
2007 | 123950 (h% 904.58 2R 474.46 G| 355.92 YLI5 341.91
Henan Shandong Anhui Hebei Jiangsu
2008 NE) 116691 W% 889.40 L 449.62 LI 358.83 b 332.48
Henan Shandong Anhui Jiangsu Hebei
2009 R 121712 iR 837.97 2R 452.97 L5 380.05 b 317.21
Henan Shandong Anhui Jiangsu Hebei
2010 E 1299.82 Ih% 833.98 2 479.18 L5 391.80 b 320.91
Henan Shandong Anhui Jiangsu Hebei
2011 R 123814 L% 819.61 2 510.94 L5 382.15 b 317.87
Henan Shandong Anhui Jiangsu Hebei
2012 TR 132894 % 836.77 2R 525.54 L5 386.64 O] 322.37
Henan Shandong Anhui Jiangsu Hebei
2013 ) 134289 1% 831.15 L 544.56 L% 404.55 Tk 329.87
Henan Shandong Anhui Jiangsu Hebei
2014 R 128542 % 865.80 Eq ¢ 572.06 L5 414.76 b 338.12
Henan Shandong Anhui Jiangsu Hebei
2015 ] 134991 h% 889.84 2 608.37 HW 466.30 O] 333.71
Henan Shandong Anhui Jiangsu Hebei
2016 G| 140218 Ih% 910.39 L 445,09 bikee] 314.49 e 284.74
Henan Shandong Jiangsu Hunan Xinjiang
2017 G| 144701 A 886.79 L5 481.61 i 316.83 ]V 278.84
Henan Shandong Jiangsu Hunan Guangxi
2018 G| 136432 % 810.34 L 477.45 bikee] 327.46 I 289.65
enan Shandong Jiangsu Hunan Guangxi
2019 ek 141717 W% 770.6 D 495.63 bikee] 337.29 2 298.59
Henan Shandong Jiangsu Hunan Anhui
2020 L] 134882 % 761.36 L5 489.03 ik 352.71 2R 306.87
Henan Shandong Jiangsu Hunan Anhui
2021 G| 1256.46 1% 750.17 L5 488.44 bikee] 368.20 2 316.76
Henan Shandong Jiangsu Hunan Anhui
2022 N 129232 A 745.04 L5 500.49 i 377.97 2 318.34
Henan Shandong Jiangsu Hunan Anhui

A R T B R G F .
Note: Data is sourced from the National Bureau of Statistics of China.
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Fig. 1 Trends in the spatial Gini coefficient of China’ s watermelon industry from 2007 to 2022
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Table 2 Parameters of the standard deviation ellipse for watermelon yield

ey HOLRRE L Tl ey Jihish TR O T
Year Longitude of the centroid  Latitude of the centroid Migration distance/km Azimuth/° Area/(10* km?) Centroid-located city
2007 114°54'18.61" 33°92'14. 97" 0.00 74.17 213.80 TE A T
Zhoukou, Henan province
2012 113°39'30.27" 33°93'37.01" 127.65 89.64 260.03 MO R i
Pingdingshan, Henan province
2017 113°17'00.03" 33°87'18.12" 25.72 90.11 254.47 R AP T
Pingdingshan, Henan province
2022 112°87'55.53" 33°60'64.10" 44.04 89.14 257.44 T 44 i B T
Nanyang, Henan province
et
0 1000 2000 km Inner Mongolia
L7
2007 Liaoning
P 2012
e
/ Hlope;
2017
PN
Tianjin
0 50  100km 2022
el M
‘/Luoyang Zhengzhou ﬂ:?f
Kaifeng
VF &
K1 Legend Xuchang
2007 “FEhrdEZE 5 SDE of 2007 [o1E
2012 45 UEZ A SDE of 2012 R Zh;ukou
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2007 44 JIN 7= 5 # 0> Gravity center of watermelon production(2007)
2012 4 74 JI 7= 2 5 40> Gravity center of watermelon production(2012) B g 1y
2017 44 JIN 7= 5 0> Gravity center of watermelon production(2017) N SR
_ ) ) anyang Zhumadian
2022 44 JIN 7~ 2 5§ 0> Gravity center of watermelon production(2022) 0 50 100 km
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7 HHES N GS(2024)0650 5. [ 3.4 [,
Note: Drawing approval number: GS(2024) 0650. The same applies to fig. 3 and fig. 4.
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Fig. 2 Standard deviation ellipse and gravity center migration of watermelon yield
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Fig. 3 Spatial evolution of watermelon yield in China from 2007 to 2022
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Fig. 4 Spatial evolution of watermelon land productivity in China from 2007 to 2022
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Table 3 Global Moran’s I of watermelon planting area in
China from 2007 to 2022

Ty TR i P{H
Year Moran’s | Standard deviation P-value
2007 0.362** 0.107 0.000
2008 0.349** 0.108 0.000
2009 0.325** 0.105 0.000
2010 0.304** 0.106 0.001
2011 0.300** 0.109 0.001
2012 0.307** 0.108 0.001
2013 0.311** 0.108 0.001
2014 0.316** 0.110 0.001
2015 0.320** 0.112 0.001
2016 0.194* 0.105 0.015
2017 0.197* 0.104 0.014
2018 0.205* 0.106 0.012
2019 0.207* 0.106 0.012
2020 0.216** 0.108 0.010
2021 0.230** 0.109 0.008
2022 0.227** 0.109 0.008

e ** <5403 0.01.0.05 & KT
Note: **, * denote significance at 0.01, 0.05 levels, respectively.
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Fig. 5 Moran’s scatter plot of watermelon planting area in China from 2007 to 2022
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