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Water Competition and Economic Relationship between Energy
and Food Production in Sichuan Province

KANG Yinhong' HE Shuai' WANG Jiachi' NI Tiefeng' WANG Junqin®
(1. College of Water Conservancy and Hydropower Engineering, Sichuan Agricultural University, Ya’an 625014, China
2. Sichuan Water Resources Scientific Research Institute, Chengdu 610072, China)

Abstract.: There is a complex relationship of interdependence and mutual constraint in the water — energy —
food system, and quantifying the interrelationships of the water — energy — food system is of great
significance for the rational allocation and coordinated utilization of water, energy and food resources, as
well as for promoting sustainable socio-economic development in the region. The models of energy and
food production water footprint, competition index, decoupling theory and Theil index were applied to
calculate and analyze the spatiotemporal variation characteristics of the water footprint of energy and food
production in Sichuan Province from 2009 to 2019. It also explored the competition relationship between
energy and food production for water and investigated the inherent connection between water footprint and
gross domestic product (GDP). The research findings were as follows: both the water footprint of food
production and the water footprint of energy production showed an increasing trend. The annual average
blue water footprint of energy production was 5.45 x 10° m’, accounting for 93.76% of the water
footprint of energy production. The annual average blue water footprint of food production was 1. 06 x
10" m*, accounting for 26. 02% of the water footprint of food production, and the contribution of the
green water footprint exceeded the sum of blue water footprint and grey water footprint, accounting for
53.06% . The competition index of water for energy and food production in Sichuan Province was on the
rise, with an increase of 42. 69% . Due to the consideration of both food and hydropower production in

areas such as the Ecological Demonstration Zone in Northwest Sichuan and the Panxi Economic Zone,
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their competition index was significantly higher than that in other areas. The decoupling relationship

between the water footprint and GDP of Sichuan Province was weakly decoupling and in a state of

relatively coordinated development, indicating that economic development had a relatively good state of

control over water consumption. The total difference in water footprint intensity showed an expanding

trend, indicating that the unevenness of water use efficiency in Sichuan Province was gradually

expanding, but it declined in the later period of the study, with a gradual convergence of development.

The research result can provide suggestions for water resource allocation, energy development and food

production in Sichuan Province, as well as for optimizing the economic development approach and the

coordinated development of water use efficiency.

Key words: water footprint; competition index; decoupling analysis; Theil index; Sichuan Province

0 3

IK BB BRI £ 2 A2 2 AE Rk 2 K T i Al
P B UL, R A S A £ — 2 U PR A S kR
BRR A B B T b T K R 4 2 B
B 3R YT R Y A3 45 TR 7 BOR Bk, #2030 4R
A ERXT K LB VR R £ 10 7 RO 2 B TR 2 40% |
50% Fi1 35% ', UnAay 13 % 9 P A ok O 9 R T R 4 K
EL 28 A BR R IR B, /K L R U RO £ = % AR
RAF MGG, e RS IR AT — AT ARG W
A5 AL 22 Fofh T 2 277 A R R AR BE A S L
SN R RGP A wh il | 200 = ] A L R AT
BE S SRR A HUL A RS BT, K B R AR
£ 22 G WU 1) B0 I 25 € 10,3 b %8 U ik 22 4 2 3
R [ R E F9 J , k 27 40 BF = 3% 11 B AF EOG B onF T
Rk = 3% A 0 2 LR T R R R PR 1o R 4
B S R SRR, A BTS2 B K B AT B4k kR H
R

2011 4 Fry i JBL £ B0 E UK K — R IR R £ Y 6
R R— R AR R N K —RE TR £ 5
AR R, 2013 4RI [T R4 544
P =23 8 A (1 (T A Hb X K — W B —RE U AL 6 R
Ay B A e R R R 2 ) 1 B %
R MRAE " o 2018 4F K8 15 I R K g IR A
R A T H A5 PR RO AR E B P AE S R G
AF| Ak R s, HORT, BN A H N E
AL RS AR R T L R
PR R T AT TR RS, AN
IRE S H KNI R A B KRR B R 5%,
YANG 452 B 0L T A0 M A8 Ao B 4 347 2B 38 9 3
A K~ FE IR A 56 R A R ; MELO 4512 % 2%
PRAE S RGN Bk —RE U 2 S, 5 2R 5
LR 52 2 A 382 7K i U5 AR 1 22 4 B — T A3 T S 1
HRHS sSARAY 457y g T AN 2 Rk i 1 4l Ak -
B U R D0 A TR JBSE 25 0 45 X R YT 2 A K -
B U5 M T — - MR A PR IR ML BE R AT T BFSE

il 1

SR, 5 T REVRUMUAR B A2 ™ K 52 4 Je 55 2895
KAMBEFTE A o BETR AU A 2R 7 /9 K 38 4 2
IK—REVRHREL O R 1Y T B2 R o3, W 2R AN RE HEAT
A S A R A igp DR, T B 23 5 BCA O AT RE TR 1T 1]
(g ol g8, I U 21 X SRl TR AR BT 4 K
PR BT LK CREIR AR B UL i B 2%
SeAHREUL /N, AT RES S EUT R AL ANBEWE A A 4
RSO K =5 SUP NI RS ale o A I S S U AR
Je ARG, A% 1 R AU K R 32 n el K BE IR T
i BT IR AL BC B . KRR IR S 22 57 KR G R AR
WU, EAZ A B VERC 2 il A 2 5 K i
X RE TR AR £ 22 42 AR AR o 3 T KBRS 22
DRI ARG AR, Al UL Ak 28 BF S Ji I X Rl 55
X FH 7K F 2 1 LA R P K 53 0 P ) e 25 418 1
Wo PRI, JT JE AE J5URIAR 62 25 7 A9 K 52 4 LA K
BWIRS 2T KRMITE A2,

ASSCUA YA S 4], SR FH K A 30 A8 280 01 5 4 4
KO, o3 M BEDRURVRE 0 28 7 19 T K 38 4, JF iz I
P PRAE S B AR 5 B, PR T RE DR FIORE £ 2R 7 K e 3
Mo DX AR 7 (R A PRI 2R, DAY DR G4 B K B TR
T BEURIT e 5 M A 7 R B veg o R e AR

1 HREEFR

DU 1145 iz T o 1 VG 7 X, K % M R A
B AR T KR A 2,62 x 10" m* P Hi
ORI 34 N BT S0 I8 1AM L SR
N3 NI 428 60% 1K e P, X 484 A 24 5
B KR R EERLEE T (50% ~60% ) FIfk %
(20% ~25% ), Z 45 3 FEAEY 52019 4F— YK RE I
Ay 2,01 x 10° ¢ bR ERET 1 b B O Bk L
TF h FIPG L 7R 256 5 4, /K RE 98 URUBH 8 20 i o &
[ 21. 2% AL T PU 5 36 X5 1)1 4 e & — A
Al KA 2019 4F 4R £ Ff A 1T B 6. 28 x 10° hm?, Ji&
SEET AL, 3.5 x 107 A EE 9 i, &
BPUI G —T 2%, 5K PR 0 X8R R 5%
JRy A8 R4 h TG X, VU 148 47 B X4 B 28 %



302 & o Bl B ¥ i

2024 4

o3 DX ULIET 1 (%% B ke 2k fE PR AR ) o

o AR A X
I EF X

Lk iz P
| RS X
PSR X
Tk E
GRS
COURAET &

BT DU i 4 A7 B X R K 28 5% Ay X
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map of Sichuan Province
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Sichuan Province from 2009 to 2019
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Fig.3  Water footprint of energy production in each region
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Fig.5 Blue water footprint of food production in five

economic zones and each region
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Fig. 8 Competition index of Sichuan Province,

five economic zones and each region
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