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Tab.1 Inter-regional grey water footprint input-output table (J171)
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Tab.3 Calculation results of grey water footprint consumption in 30 provinces of China, 2002-2012 (fZm’)
. 2002 4F: 2007 4F: 20124F
W. W, W, W, W, w, W, W, |/
k|8 71.96 59.39 131.35 53.44 27.75 81.19 5.00 43.17 48.17
R 36.75 31.51 68.26 66.14 14.37 80.51 109.53 34.65 144.18
Tt 377.04 128.17 505.21 499.53 109.45 608.99 468.23 116.65 584.88
1) 82.08 80.50 162.58 105.52 72.53 178.06 102.85 74.68 177.53
e 88.42 81.98 170.40 107.17 61.25 168.42 113.82 108.28 222.09
LT 114.98 130.60 245.59 184.03 110.40 294.43 198.53 111.74 310.26
HR 121.19 63.60 184.80 171.29 68.56 239.85 172.89 63.06 235.95
BRI 115.24 96.60 211.84 175.65 66.48 242.14 213.59 67.09 280.69
R 71.96 67.27 139.24 65.95 69.36 135.31 13.08 56.28 69.36
b 267.51 123.03 390.54 369.33 140.57 509.90 372.79 149.13 521.92
WL 197.13 97.86 294.99 242.10 105.71 347.82 216.43 94.45 310.88
LY 192.30 134.05 326.34 147.56 96.71 244.27 169.25 97.08 266.32
Finyzs 71.99 66.84 138.83 106.00 53.53 159.53 96.50 62.75 159.24
M) 134.39 94.38 228.78 129.62 72.34 201.96 141.12 71.53 212.65
IIZR 444.27 236.14 680.41 472.34 207.80 680.14 446.03 211.07 657.10
M 419.28 215.96 635.24 384.22 196.30 580.52 457.03 198.50 655.52
iield 183.93 172.45 356.38 219.04 123.67 342.71 264.95 125.02 389.97
il 269.41 163.55 432.95 311.78 122.46 434.24 320.86 125.64 446.49
& 178.96 182.62 361.58 240.86 155.91 396.77 220.36 177.31 397.67
i) 205.81 143.17 348.97 268.89 97.45 366.33 267.13 137.42 404.55
i) 50.12 9.57 59.69 77.79 7.14 84.93 76.76 11.52 88.28
G 45.43 121.71 167.14 45.56 80.45 126.01 59.63 92.07 151.70
i 263.46 265.53 528.99 282.72 170.15 452.87 294.06 193.44 487.50
bl 97.76 87.82 185.58 80.99 55.72 136.71 77.31 64.56 141.87
PN 127.61 132.73 260.34 138.45 88.05 226.49 167.35 114.80 282.15
S} 83.58 96.42 180.00 88.47 49.29 137.76 100.36 90.73 191.09
Hk 52.44 51.97 104.40 62.22 24.87 87.09 85.19 36.41 121.61
Hi 34.34 21.11 55.45 38.96 8.68 47.63 53.30 16.32 69.61
TH 27.34 21.77 49.11 39.65 10.08 49.73 41.23 17.77 59.00
B 78.20 81.89 160.09 115.80 34.49 150.29 180.34 54.93 235.27
pavill 4504.90 3260.18 7765.08 5291.07 2501.51 7792.59 5505.49 2818.04 8323.53
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2007—2012 4F- 45 b XK 7K 2 38 6 3 () 43 A A% ey 5
2002—2007 AFEFEAARRL, 1L AR fe e, T B T A
POKJEIBFEAG o 1 KK 0 52 B0 32 s /> 1
VLI 0 52 B2 b T kA, oAt b X
PRI AR AT . A 2002—2012 4504
A AR IR AT b X K 57— B AL TR X
AR RIRAS , DU 3 X AE 2002 4F K K J2 325 88 13 500

fem®, Z J5 B B 8 T R E #e T1 95 78 2007—
2012 48] JK /K R i IS 50042 m*, 78 2002—2012 4F
], I A ry A, FHIE T B RN R L X
TR 3 — FLAL T AR RS KA 2002—
2007 4F b 5 AE 2007—2012 4E H R 7E 2007 4 | |-
TEETE 2012 4F 34 B0 JROK 2 38 AH XT3 /0 (10042 m?
DAPDIARZS o BRI, BOK R BRI A 1y 2
RA A A R ML X, AL 2R TR, B B AR
My, AV o KK R IBARRT R/ NI AR 1y 22 R 22
TR/ IS b DX, g T B CH O, 3R K R
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Fig.1 Total consumption of grey water footprint in 30 provinces of China, 2002-2012
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W R, Al B KA 3 2 300 34 5 14 T g e (A
2002 4F 1 5562.71 /2. m* #2012 4511 6916.31 /Z m’),

A B A L (Pl 1), B A BT KoK A
PG AR (7 14) VAR LA =7 b KK 2
0 S5 R D () R A At Ml AR 8 AR AR
EAK,
2.3 XKk Bl

HRAEZC(16) 153 [ 2% X SOBOK R il 4 75, 15
3] 2002—2012 4F 45 DX IO 7K A2 308 B s 1] 1 28 1 1
B, Il TR T I O R E (] 2), 4390 AAS AT Y
AR 8 KIX B, 5C A1 LA MK AR R 0 it £ 1 /s
LA X6 7 R 7 ) 9 V2 A X ek

IS DX A (i ) IOK R TR, 2002 4F K
KR 308 i H P DX 5350 Sk P R X (S W) Al H R IX.
I (CTR), % & 4 %1k 219.09 /2 m* £ 299.39 12
m’, FoA DA ORI A X3, S e A
KA 2 F B AR HCUR Ry 8 IX s (CTR) B 2R RV 1 X
BY(EC) FIAL S U i X BU(NC) , #5855 43 3]0 118.48
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Tab.4 Calculation results of grey water footprint consumption of 17 industries in China, 2002-2012  ({Zm’)
20024 20074 20124F
Pl AR
W, W W, w. W, W, W, W W,
1 3122.59 2440.12 5562.71 3924.90 1947.89 5872.79 4572.00 234431 6916.31
2 178.42 57.58 236.00 285.91 54.15 340.07 139.58 30.11 169.69
3 70.34 79.62 149.96 76.48 59.02 135.50 64.51 40.00 104.50
4 26.84 18.35 45.19 29.75 8.54 38.29 27.33 10.67 38.00
5 6.85 4.24 11.10 11.33 4.49 15.82 9.42 5.13 14.55
6 28.55 11.55 40.10 22.11 5.88 27.99 17.30 6.13 23.43
7 185.03 71.26 256.29 157.97 38.21 196.19 142.21 43.72 185.94
8 35.64 23.80 59.43 45.38 18.12 63.50 36.12 20.57 56.68
9 131.69 57.13 188.82 160.15 45.18 205.33 129.90 47.03 176.93
10 41.57 36.14 77.71 39.18 25.60 64.78 28.36 21.79 50.15
11 57.10 28.68 85.77 41.06 18.23 59.30 22.40 27.18 49.57
12 34.51 33.26 67.78 29.62 16.40 46.01 38.26 22.34 60.60
13 9.81 5.08 14.89 10.52 3.55 14.07 8.89 2.94 11.83
14 162.91 69.37 232.27 133.59 37.38 170.97 80.79 23.63 104.42
15 8.67 58.53 67.19 3.05 31.65 34.70 2.54 29.73 32.28
16 320.09 159.71 479.80 234.54 102.18 336.71 144.24 84.06 228.30
17 84.30 105.77 190.07 85.53 85.05 170.58 41.65 58.70 100.35
Jeyil 4504.90 3260.18 7765.08 5291.07 2501.51 7792.59 5505.49 2818.04 8323.53
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Fig.2 Flow pattern of grey water footprint transfer matrix in various regions of China, 2002-2012
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Fig.3 Flow pattern of grey water footprint transfer matrix of various industries in China, 2002-2012
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Measurement and transfer analysis of grey water footprint of Chinese
provinces and industries based on a multi-regional input-output model

SUN Caizhi'"’, YAN Xiaodong
(1. Center for Studies of Marine Economy and Sustainable Development, Liaoning Normal University, Dalian

116029, Liaoning, China; 2. School of Geography, Liaoning Normal University, Dalian 116029, Liaoning, China)

Abstract: Water shortage and water pollution have seriously affected human survival and China's sustainable
development. Analysis of water pollution in various regions and industries is the key for addressing China's
environmental sustainability problem. This study used multiregional input- output tables for 2002, 2007, and
2012 on the basis of traditional greywater footprint research, calculated the process and final consumption grey
water footprints of China's 30 provinces, municipalities, and autonomous regions (not including Tibet, Hong
Kong, Macao and Tianwan) and 17 industries during 2002-2012, and the total grey water footprint transfer of
the eight regions and 17 industries. The results show that: 1) The grey water footprints of large economic areas
such as Shandong, Henan, and Hebei have been relatively high, and the grey water footprints of relatively small
economies such as Qinghai, Ningxia, and Hainan have been relatively small. 2) Agriculture is the largest sector
contributing to grey water footprint. The four industries in the commercial and transportation sectors have large
grey water footprints, but their total is far less than the agricultural grey water footprint. The grey water
footprints of five industrial sectors, such as other manufacturing industries, have been relatively small. 3) The net
input area of grey water footprint is the Beijing- Tianjin region, northern coastal region, eastern coastal region,
and southern coastal region. The sum of the two paths with the largest amount of grey water footprint transfer
increases first and then decreases. The identified main grey water footprint outflow—inflow area is the central
area- the eastern coastal area. 4) Agriculture and mining industry are the net export sectors of grey water
footprints. Most light industries and tertiary industries are the net input sectors of grey water footprints. The
identified major grey water footprint outflow— inflow sectors include agriculture— food manufacturing and
tobacco processing, agriculture—textile services, and agriculture—chemical industries. The grey water footprints
generated by various regions and industries and the grey water footprint paths identified for the regions and
industries can provide a theoretical basis for reducing grey water production, and provide theoretical support for
the rational use of regional and industrial water resources.

Keywords: grey water footprint; multi-regional input-output model; intermediate consumption; final consump-

tion; China



