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Comprehensive analysis of water consumption structure in China and study on its driving forces//LIU Jing'*”
XUAN Keyang'*, YU Zhongho'”>, WANG Weiguang'>” ( 1. The National Key Laboratory of Waier Disaster Prevention,
Hohai University, Nanjing 210098, China; 2. College of Hydrology and Water Resources, Hohai University, Nanjing
210098, China; 3. Yangtze Institute for Conservation and Development, Hohai University , Nanjing 210098, China)
Abstract: Based on the water footprint method, the water consumption of agriculture, industry, domestic, and ecology
sectors in 31 provinces (autonomous regions, municipalities directly under the central government) in China, excluding
Hong Kong, Macao, and Taiwan, in 2010 and 2019 was quantified. The Gini coefficient, inequality index, and water
resources carrying capacity were used as the main indicators to evaluate the spatial uniformity, local adaptability, and water
resources vulnerability of the water consumption structure in each province. The grey correlation method was used to analyze
the driving forces of water consumption characteristics in each department. The results show that there is a significant
difference in the uniformity of water consumption spatial distribution among various departments, with the agricultural
department being the best, with a slight decrease in 2019 compared to 2010. The water resource adaptability of the
domestic and industrial sectors is the best, with little change in 2019 compared to 2010. The water resources carrying
capacity in northern regions is more fragile than in southern regions, and overloaded areas are mainly concentrated in areas
such as the Huang-Huai-Hai region. The situation in 2019 was more severe than in 2010. The planting area of crops,
industrial revenue, urban domestic sewage discharge, and investment in urban environmental infrastructure are the main
driving factors for the water consumption structure of agriculture, industry, domestic, and ecology sectors, respectively.
Key words: water consumption structure; water footprint; Gini coefficient; inequality index; water resources carrying

capacity; China
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Fig.3 Lorenz curves of water consumption by various
departments in 2010 and 2019
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Table 1 Gini coefficient and evaluation results of water

consumption in various departments in 2010 and 2019
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Table 2 Adaptation of water consumption and water resource endowment in different departments of various

provinces and regions in 2010

Py AV FI] Tk #BI] HEERRT] HEASERI]
AR 4L I L AKOF AR %L i L AKOF AT EL 1 it /K A e 5L 1 i K
dta -0.0010 b -0.0020 WG -0.0136 &ML -0.0231 - T AUEE T
Kt -0.0024 AL -0.0021 b -0.0049 &ML -0.0069 b
L -0.0326 - 11 45T -0.008 1 B -0.0190 ST -0.0140 i i
1LV -0.0139 i -0.004 1 i -0.0077 i i -0.0132 i i
WEh -0.0142 5T -0.0021 i -0.0050 i i -0.0490 rf T B 4E
iy -0.0043 &L 0.0017 &ML -0.0097 & L -0.0063 & ML
Tk -0.0072 I e 0.0030 I e 0.0006 I B -0.0062 I it
MO -0.0388 - 1 AV T -0.0078 b 0.0033 B 0.0089 I e
Lty -0.0008 b -0.0406 rf- T R4S L -0.0209 - T R4S L -0.0063 &ML
I -0.0306 - T RS L -0.0850 - 1T A E -0.0401 - T AR -0.0102 i i
RN 0.0213 - 1 RIS 0.0028 &AL -0.0044 &AL -0.0230 - I A4S
TR -0.0176 G e -0.0248 - T AIAE T -0.0068 B 0.008 1 S I
e 0.0265 - T AUASTC -0.0019 b 0.0169 &ML 0.0301 - T BUASTC
bl 0.0177 i i 0.0240 - T AUEETC 0.0267 - T AUEETC 0.0290 - T AUEETC
[ITE:R -0.0482 rp- I R4S TR -0. 0060 i i -0.0263 - 11 HAE D -0.0201 - I AR
Al B -0.0551 - I RS IS -0.0149 WG -0.0211 - T AAE T -0.0309 - T AUEE T
1L -0.0028 I i -0.0282 - T AL -0.0009 &L 0.0278 - T AL
i 0.0022 i L -0.0002 i e 0.0008 i e 0.0247 - T B4R
IR 0.0200 B -0.0221 - T AVES T -0.0412 - 11 ST -0.0051 I i
] 0.0045 it id 0.0148 &ML -0.0012 &ML 0.0104 &ML
jo35] 0.0057 1 it 0.0091 I it 0.0050 i i 0.0104 i i
GilN 0.0012 i T -0.0125 i e -0.0066 SR 0.0077 i e
)i 0.0340 - T HST 0.0282 - 1 B4R 0.0238 S L 0.0465 - T RS
B 0.0099 b 0.0051 b 0.0067 &ML 0.0184 &ML
P 0.0198 i il 0.0320 - T RIS 0.0234 - T AU 0.0213 - T RIS
V4 i 0.1046 - [ ST 0.1044 - | AU 0.1032 - [ RS 0.1051 - A
e v -0.0008 it e 0.0057 L -0.0021 WL 0.0057 WL
H -0.0133 i i -0.0018 i i -0.0050 i i -0.0128 &R
Hiff 0.0158 18 e 0.0153 i&E M 0.0137 &ML 0.0122 i&E M
TH -0.0042 G -0.0018 WG -0.0015 &AL -0.008 1 I e
B 0.0045 b 0.0200 G 0.0137 &ML -0.1312 - [T BT

FEEOEN R T E AL, WRE MR KA L2019 4F
Aelv R 5 4 AR AE K Y 9. 449% {0 HK BE IR
M 4 E R 0. 58%7C, A K 1 15 KN
-0.062 7, PEHr &5 5 ok - 1T 055 A, 156 B H K % U8
S AR AR FE K B B B, AR AR K Ry S B PR
BEFE AR 3 IO IO N e AR M v R AR K Pk
AAEY IR ZERE) | I8 3 A A5 2 A5 BIL I 5 Ak
RE R Ll AR AT FRERl,
A8 0 Tl FE/K (0 18 P AR B B AR AR B T %
HaH (H A A I 50% B4 1 A i 48 K0d Tl
BOARAS , U6 TR [ B 20 b X A Tl FEK 1B 4L 5 24
KGR BT A DL RO FR RS R4, 1 AURE G 2225010
TEVY R M DX, 75 76 A AN SF- 5 48 B0 K, 2010 4F AN
2019 43504 0. 1044 F10. 108 7, J& &E- 1 RI4ERC,
1 FR A I 32 B0 A0 76 R B TR T b DX, VTR B AN
ST R/, 2010 4EA9-0. 085 FREZE 2019 4F
-0. 138 5, J& T H-T BUEE AL, FE 7 X BEK 72

{7, K G YR SRS DG 5 | PRI i Bk o 22 S 1y T
WIS R 2R A P A B o AR T X ) 22 5
JERRBEAIXS By, Tl AR, Tl 235 b B 7 T
FEZRAT Y., T PG o 1t DX 1 Tl & JRe R E AR X ALK, 7
AP SR S ARFEAKA LT R, AT DUAR B AN
A SEBR T F K 5K, X Tk 2548 47 4 (5 24
i AT ME AT R IR AR K Tl A 8, S B i
ESy e S IVAE

A58 3 TG FE K B0 3 TR0 R RE AR A AR 1 B
e, 3 22 DME R B AR BOE A Dl T, s
SRR O OUA PR (- T ARSI ) . AR
BN B AR ST AT PY | R VLA )1 554 £y
JE T T RIS 2 U A AR E R R TR K |
AN BB BT R L LR AE A ) T
I RUBEIC 5 22 4~ BC 4 13 5 2 0 A 7 v 7 DX R
PO X 33X 2 DX N T T AR N K B i
FXT R ARIFAS 3 BEAR G S BR i T L

- 131 -



3 2019 EEZEEHBARBIIRKEKEFREWMAEEFR

Table 3 Adaptation of water consumption and water resource endowment in different departments of various

provinces and regions in 2019
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i 0.1091 - [ A4 0.1087 - 1 AR 0.1071 - [ B4 0.1087 - [ A5
(i} 0.0007 i 0.0035 i i -0.0026 i i -0.0007 i i
il -0.0059 b 0.0029 AL 0.0002 &ML -0.0068 ML
Hiff 0.0212 - T AUASEC 0.0208 - T AUEE T 0.0198 J& L 0.0184 & ML
THE  -0.0030 I e -0.0022 I e -0.0021 I it -0.0076 I it
gt -0.0033 G 0.0145 WG 0.008 4 B -0.1175 - I 45T

SEA IR 2 R T SRR B K SR A T, s A
JoE B AT 7K T, B il ool St v 85T K it
548 Iy 1 2SR K I T A R A e LAt 1) e
(R 0 S WS N S I o N N Y T
FEI Y A AL b DX [ R i DX B ke A T R
ficd EEAE eI T oK X, T BIAS I B A
B & 7K LK, R 3 v 0 s DX R g i b X A
BFEKEK SR BURE T EORAE . PO /K 72 I8
AR i, 2010 4 A1 2019 4 AR - i 48 5057 51
90.1051 F10. 1087, 31X FEZ SR EFEAK MG 2257
RERE A 36 25 5 SRS E R NG sh S e I £ A
Ko IR ASSEATHRBUE 2010 4E 1 2019 455351k
-0. 1312 #1-0. 1175, ¥y Jm &- 1 BUEEEC, A EFEK
T PR 22 8 0 T B 30 532 S Y M b X A S R
BB B SR R 7l AR R K B IR T K A
P KIS AE SR R R IR R A SR B
LS R IR
- 132 -

2.3 KEBEREHEST

4 MR 5 4 2010 4FF1 2019 4F 31 ME 45
TR TRIK BRI AR ) B2 5, k4 gk s af
WL, WFFERT B 31 AR 40T T A 7K BRI AR 2 77 AR 1
PR PR R a3 U Tl 3B T AR ST, &
(B8] 43415 b A6 J7 b DX 7K G AR 28 5 v T b DX By
JYE 55, V4 R 1 DX AR U R R AR X AR, A 2
DX DA P e B I A X AT T K BRI AR 2 )
P T DI 254 | i B LA R % Y L AN )
P — o 22 5 AR A ER T R K 0 IR R 2 T e HAh
T AR X A5

KB T A AL 1T K B AR 2 T R B
T RS 758 0 11 DL AR 4T (IR 7R 2 )
H DX 24 R PR L IX X 322 A0 sl A
FK G BRI 30, RIS KGR IR AR 2 S5 98
53,2010 4EA7 5 B )@ Tk, b &2 | L
KR T ™ EE 32019 4F A = 8 4,
JRE BN A AT E L REEMILIR, 7Y



T4 2010 FZEABARBIIAZTEAZ KRR

Table 4 Status of water resources carrying capacity in different departments of varios provinces in 2010

wiy LAV Tk &) ‘ TG ERI ‘ AR
KGR RENER KEBERES  REHER KEBURES  RENEN KRERES  REEH
Jbi 0.5324 I 0.5532 I 1.4935 \' 2.5736 VI
Kt 2.6432 VI 1.5468 VI 2.7703 VI 3.8762 VI
G| 1.0392 \% 0.7107 il 1.8364 Vi 3.2096 VI
1L v 0.5997 I 0.5014 I 0.9860 i} 0.8214 |
NZH 0.4047 I 0.1364 I 0.3729 I 0.1548 I
i 0.2439 I 0.1286 I 0.2418 I 0.4279 I
FER L 0.2122 I 0.0387 | 0.1610 I 0.1198 |
BIpyT 0.3645 I 0.1560 I 0.3850 I 0.9920 1]
ity 3.0119 VI 1. 6862 VI 3.1956 VI 12.2065 VI
T 1.1472 \% 0.9133 m 1.6167 VI 7.0619 VI
Wi 0.1099 I 0.0478 | 0.1488 I 0.0424 |
L 0.2374 I 0.1152 I 0.3618 I 0. 7090 m
By 0.1165 I 0.0257 I 0.1588 I 0.1422 I
b} 0.1160 I 0.0447 I 0.1095 I 0.0371 I
AR 0.5528 I 0.5724 I 0.7074 | 1.6784 Vi
N 0.4179 I 0.1599 I 0.4787 I 0.2643 I
#1L 0.1781 I 0.0713 I 0.3470 I 2.2737 VI
bioiNE) 0.1825 I 0.0527 I 0.1621 I 0.0835 I
IR 0.2115 I 0.0749 I 0.2248 I 0. 4000 I
ST 0.1483 I 0.0573 I 0.1166 I 0.0658 I
fiae) 0.0746 I 0.0242 | 0.0984 I 1.6495 Vi
EYN 0.3078 I 0.0283 | 0.2027 I 0.4403 |
i 0. 0966 I 0.0175 I 0.1218 I 0.1039 I
gl 0.1105 I 0.0186 I 0.1052 I 0.1791 I
payE] 0.0709 I 0.0241 I 0.0821 I 0.0318 I
g 0.0045 I 0.0017 I 0.0106 I
S 0.1484 I 0.0714 I 0.1989 I 0.2810 I
H 0.4891 I 0.1820 I 0.4980 I 0.3037 I
Hiff 0.0299 I 0.0128 | 0.0345 | 0.0125 |
TH 5.3595 VI 3.7066 VI 14.1799 Vi 8.8320 VI
B 0.3029 I 0.2742 I 0.5607 I 0.0722 I

TE 2010 4F 74 g o el A i BRI R AR | 6T A 230 11K 98 IR 38 ) SR aR A U
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Table 5 Status of water resources carrying capacity in different departments of various provinces in 2019

wiy LAV Tk &) TG ERI HAASERI
KGR RENER KEBERES  REHER KEBURES  RENEN KRERES  REEH
Jbi 1.2307 I 2.2898 VI 1.6570 VI 0.6985 m
Kt 3.5197 VI 3.9597 VI 3.5179 VI 2.2594 VI
L 1.606 1 VI 1.8935 Vi 2.0123 VI 2.6608 VI
1L v 0.7681 m 0.8840 m 0.7882 i} 2.0534 VI
WZd 0.3970 I 0.5255 Jif 0.4249 I 4.8428 VI
i 0.5348 Il 0.5938 Il 0.5089 Il 2.2759 VI
W 0.2757 I 0.2808 | 0.2275 I 0.2299 I
BIpyl 0.2790 I 0.2254 I 0.2052 I 0.8578 1]
Lifg 1.7300 VI 2.2246 Vi 2.0900 VI 13.3595 Vi
T 2.6414 VI 3.1252 VI 2.6798 VI 37.2964 VI
Wi 0.1187 I 0.1462 | 0.1274 I 0.1450 |
L 0.5883 Jif 0.6880 Jii 0.5179 i} 2.4178 VI
By 0.1389 I 0.1655 I 0.1308 I 0.0974 I
b} 0.1392 I 0.1505 I 0.1244 | 0.1349 |
AR 1.1763 \% 1.5007 Vi 1.2207 \ 2.6587 VI
N 1.4532 \ 1.8047 VI 1.4238 \ 1.6395 VI
B[ 0.4850 I 0.5860 Il 0.496 1 I 1.0265 \
bioiNE) 0.1972 I 0.2040 I 0.1598 I 0.1131 I
IR 0.1887 I 0.2202 I 0.2016 I 0.6348 Jii
Il 0.1434 | 0.1806 I 0.1356 I 0.1077 I
fiae) 0.2126 I 0.3443 | 0.1861 I 0.1315 |
EYN 0.2073 I 0.2196 | 0.1548 I 0.2916 |
i 0.096 1 I 0.1195 I 0.0924 I 0.0705 I
gl 0.1048 I 0.1288 I 0.0977 I 0.1920 I
payE] 0.1046 I 0.1515 | 0.1018 I 0.7904 i}
(LT 0.0059 I 0.0343 I 0.0073 I 6.5093 VI
S 0.1877 I 0.2331 I 0.1885 I 0.1797 I
H 0.3469 | 0.4164 I 0.3391 I 3.8205 VI
Hiff 0.0231 I 0.0398 | 0.0283 | 0.7879 Jil|
TH 5.3062 VI 6.9732 VI 5.6752 Vi 6.4785 VI
B 0.5434 JIf 0.8422 1] 0.6822 m 0.1158 I
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Table 6 Correlation degree of water consumption of different departments in 2019

Fz 6 2019 EARRFIIFEAKIRRKEEE

FEAKEBI] AN 23 [a] 5 1 JRy 3 At TR PR 55 1
YEYr#E i AR 0.9447 0.7385 0.7977
AR BT it 0. 8562 0.7316 0.8649
Al AR it FH 0.8328 0.7355 0.8733
A1 b VR TR T 0.8241 0.7493 0.9180
A FH 7K A R8OF T 3R B 0.7687 0.7616 0.9970
Tolb A= =K R 0.8742 0.8146 0.8044
J7 76 Tk 38 hin{E 7K & 0. 8084 0.8008 0.8878
Tk Tl = {A 5 0.7900 0.8193 0.9489
Tk 3 e 0.7897 0.8210 0.9468
TolkEr A 0.7687 0.8228 0.9677
N H A6 K 0.7937 0.8196 0.7555
It 7K B R 0.7764 0.8202 0.7620
AT WA T L 0.7655 0.8348 0.8205
A A T S K HE R 0.7249 0.8578 0.8632
UNERCEE/S: Fie 0.7108 0.7748 0.6503
WA SR A R e 0.9996 0.999 1 0.9951
NN GESS IR 0.9993 0.9987 0.9953
A& I 17 45l el bR T AR 0.9989 0.9984 0.9952
BTG K H AR RIRE ) 0.9969 0.9964 0.9947
15 b T X 0.8550 0.8546 0.8584
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