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Tab.1 Index system of water-energy-food system
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Tab. 2 Index weights of water-energy-food system
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Tab. 3 Classification of coupling coordination degree
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Fig. 1 Evaluation index and comprehensive development index of

water resources system, energy system and grain system
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Tab. 4 Evaluation index and comprehensive development index

of water resources system, energy system and grain system
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Tab. 5 Average value of coupling coordination

degree from 2003 to 2017

Ho X CNQERGIEN £ D) A R B2
dest 0. 654
Kt 0. 586
FEE|4 0. 559
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i 0. 697
ARAR X Wi 0. 627
e 0.618
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R X Al 0. 624
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W 0. 637
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1 0. 606
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M 0. 557
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P IX Hofy 0. 544
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TE 0. 636
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X it 0.266 0.636 0.696 0,533
WL 0.211 0.481 0.604 0.432
binyz: 0.194 0.523 0.552 0.423
IR 0.431 0.469 0.502 0. 467
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Fig. 2 Development trend of coupling coordination
degree from 2003 to 2017
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Tab. 6 Global Moran's I index of coupling coordination
degree from 2003 to 2017

Ay Moran's T Z{H P ||4Ff) Moran's1 Z1{4 P1iH
2003 0.138 1.841 0.066 |[|2011 0.163 2.076 0.038

2004 0.096  1.368 0.171 ||2012 0.197  2.390 0.017
2005 0.112  1.529 0.126 ||2013 0.042 0.803 0.422
2006 0.141 1.838 0.066 ||2014 0.178  2.204 0.027
2007 0.175  2.194 0.028 ||2015 0.154 1.966 0.049
2008 0.176  2.191 0.028 ||2016 0.205 2.487 0.013
2009 0.166  2.077 0.038 || 2017 0.181  2.245 0.025
2010 0.243  2.882 0.004
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Tab. 7 Spatial dependency test

iz o2l SiiHE P1{H
LM-lag 1. 704 0. 192
Robust LM-lag 0. 008 0. 930
LM-error 388. 954 0
Robust LM-error 387.258 0
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23 [A) FE B A e A, Wald #6536 45 5. Wald test _
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error (M 78. 26, P{H M 0. LR K H45 5. LR test_
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Tab. 8 Parameter estimation results of spatial Dupin model

Ar ES 4 Z {8 P1H
InE 0.035" 1.95 0.051
InF 0.021 3.07 0.002
nQ —0. 088" —6.78 0
InR —0. 088 —2.55 0.011
I —0. 001 —1.45 0.148
InP —0. 001 —5.99 0
U 0. 001 ** 3.41 0.001
WX InE —0. 235 —4.09 0
WX InF 0. 038> 2.33 0. 020
WX1nQ 0.025 0.73 0. 466
WX InR 0. 228 3.65 0
WXI 0. 001 0. 44 0. 657
WX InP 0 1.21 0.225
WXU 0. 001 0. 54 0.592
0 0. 457 »* 6. 38 0
Rsq 0. 609 5
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Water-energy-food nexus and its influencing factors in China
WANG Zhonghua, TTAN Yuwei

(School of Economics and Management , Harbin University of Science and Technology , Harbin 150000, China)

Abstract: In 2011, the water-energy-food nexus was proposed in Bonn and it was summarized that the water-energy-food nexus

can help humans to better understand the relationship between the three and solve global resource problems. In the same year,

Stockholm International Environment Institute proposed the conceptual framework of water-energy-food nexus, including influ-

encing factors such as population growth and climate change. In 2013, the UN Economic and Social Council of Asia-Pacific is-
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sued the Report on Water-Energy-Food Link in Asia-Pacific Region. In 2014,FAQO expounded on the water-energy-food rela-
tionship from the perspective of food security. The relationship between the three is particularly important in the shortage of
global resources, population growth,climate change,and environmental deterioration.

The spatial correlation of water resources system development index, energy system development index, food system devel-
opment index, water-energy-grain system comprehensive development index, and water-energy-grain coupling coordination are
calculated, and the water-energy-food coupling coordination from 2003 to 2017, and the influence of working population, fixed
asset investment, GDP per capita and total population are analyzed.

The water resources system development index is lower than the energy system development index and the food system de-
velopment index. The water-energy-food system comprehensive development index shows a rising trend, and low levels of coor-
dination of water-energy-grain coupling, most are at the level of forced and primary coordination. The results of the spatial auto-
correlation test showed that the Moran's I index varies greatly in the time series, except for the following 2004 ,2005 , outside of
2013, all passed the significance test at the 10% level, with the spatial aggregation characteristics, spatially interrelated and de-
pendent. When performing the influence factor analysis using the spatial Dubin model, the number of the employed population,
fixed asset investment,and urbanization have passed the significance test. It promotes the improved coordination of water-ener-
gy-grain coupling. The per capita GDP, population,and industrial pollution passed the significance test, which was negative, sup-
pressed the improved coordination of water-energy-grain coupling.

According to the above studies, the water-energy-food coordination is weak at the primary level, but in the current develop-
ment trend,in the future,increase working population, increase investment in fixed assets,accelerate urbanization, strictly con-
trol industrial enterprises, reduce industrial pollution emissions, reasonably control population quantity and coordinate the rela-
tionship between economic development and resource environment can enhance water-energy-food coordination.

Key words; water-energy-food; coupled coordination degree model; spatial Dubin model; comprehensive system evaluation index;

spatial autocorrelation
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The results showed that: At annual scale, TRMM and CMORPH show higher detection accuracy than CHIRPS and PER-
SIANN_CDR,and terms of the spatial distribution characteristics of annual precipitation,only TRMM,CMORPH and CHIRPS
could reflect its spatial distribution to varying degrees; At a monthly scale, TRMM and CMORPH still have high accuracy in
precipitation estimation,and TRMM, CMORPH,and CHIRPS have different advantages in describing the spatial distribution of
precipitation in different regions in YRB; At daily scale, the four satellite-based precipitation products have a strong ability to
capture weak precipitation but have a poor ability to detect heavy precipitation; At spatial scale, the accuracy of the four types of
satellite-based precipitation data is higher in high-altitude areas at daily and monthly scales,and there is no obvious change law
at the annual scale.

In general,among the four types of satellite-based precipitation products, TRMM and CMORPH have more advantages in
different time scales in YRB, but the spatial distribution of the four types of products is significantly different in different re-
gions and different time scales. This conclusion lays the foundation for the further development of high-temporal-resolution pre-
cipitation fusion products suitable for YRB,

Key words: satellite precipitation product; time-space comparison;accuracy comparison; statistical evaluation; Yangtze River basin
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