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Analysis of China’s water resources spatial transfer network based on MRIO and SNA // SUN Caizhi' , ZHENG
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116029, China; 2. School of Geography, Liaoning Normal University, Dalian 116029, China)

Abstract; Based on the relevant data of multi-region input-output ( MRIO) tables in the year of 2002, 2007 and 2012, the
spatial correlation and structural characteristics of China’s water resource flow network were analyzed by using MRIO model
and social network analysis (SNA). The results show that the number of links in the network does not increase with the
increase of water footprint trade value. The traffic on the link path is increasing, the network is not strong enough, the
spatial connection channel needs to be expanded, there is a certain level difference, and the stability needs to be
strengthened. The increase in links in some provinces will weaken the number of links in other provinces. This plasticity
feature is conducive to the rational allocation of water resources across the country. The network is divided into four plates,
and the spillover relationship between plates is mainly internal. There is no spillover relationship between individual plates.

Key words: water resources; water footprint; MRIO; social network analysis; spatial association
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Fig.1 Spatial correlation network of

( 1), China’s water footprint
o 1 , 203 ,2012 155 .
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, 1
y Table 1 Overall network characteristics of spatial

association of China’s water footprint

o / m3
30 2002 3673.71 0. 146 1 127 0.517 0.759
, 870 , 2007 3167.64 0.233 1 203 0.552 0.571
2012 3958. 10 0.178 1 155 0.536 0.690
2002 127 ,2007

- 11 -



, 17. 8% . ,

, 2
59.49% . o
. 1 3 4 (
1 b 9’ b b
b ) b
. 0.517 ,
0.552, 0.536, , ,
. 2012 0. 690, . 3.2
b b s ’ 3
, , 2002 2007 2012
2 A >

Table 2 Changes in water footprint flow in Liaoning, Jiangsu, Shandong, Sichuan and other provinces  10® m?

2002 2007 2012 2002 2007 2012 2002 2007 2012 2002 2007 2012

0.61 0.44 2.71 1.68 1.13 1. 69 1.73 0. 88 2.00
26.09 32.43 30. 02 0.29 0.35 1.35 0.79 0.89 0. 84 0.82 0.69 1. 00
44.47 28. 89 35.20 0.49 0.31 1.59 1.35 0.79 0.99 1.39 0.61 1.17
2.61 2.07 3.25 1. 66 0.45 2.27 8.18 4.29 2.43 1.95 0.63 2.10
1.18 1. 04 2.10 0.75 0.23 1. 47 3.68 2.15 1.57 0. 88 0.32 1.36
1.48 4.94 2.93 2.18 1.13 2.23 45.40 32.29 43.77 1.92 1.94 2.38
2.63 9.47 5.32 3.89 2.17 4.05 3.42 3.72 4.32
0.31 2.46 3.32 48.21 26.71 36. 83 0.91 2.29 1.86 1.07 1. 81 2.22
0. 54 4.73 7.23 1. 56 4.40 4.05 1.85 3.48 4.84
0.37 3.72 5.06 57.41 40. 44 56.02 1.08 3.46 2.83 1.28 2.74 3.38
0.23 1.53 2.77 0.79 1.40 1. 65 0.32 1.37 1.31 1.42 3.38 1.82
0.74 4.87 8.92 2.53 4.43 5.33 1.01 4.36 4.21 4.51 10.73 5.85
0.03 0.22 0. 47 0.11 0.20 0.28 0. 05 0.20 0.22 0.20 0.48 0.31
0.25 1.24 1.38 1.35 0.99 1.50 0.62 2.32 0.94 0. 66 1.27 1.01
0. 66 3.32 1.38 3.64 2.65 1. 50 1.67 6.20 0. 94 1.76 3.39 1.01
0.38 2.16 3.61 2.11 1.72 3.92 0.97 4.03 2.45 1.02 2.21 2.65
0. 56 2.22 1.92 3.09 1.77 2.08 1. 41 4.15 1.30 1.49 2.27 1. 41
0.51 2.40 2.36 2.83 1.91 2.56 1.30 4.48 1. 60 1.37 2.45 1.74
0.30 1. 50 2.48 1.63 1.20 2. 69 0.74 2.80 1.68 0.79 1.53 1.82
1.09 0. 86 1.88 0.75 0.45 2.46 1.32 1.22 1.25 2. 66 1.17 1.38
1.23 0.91 1.88 0. 84 0.48 2.46 1.48 1.30 1.25 2.99 1.24 1.38
0.24 0.18 2.15 0.16 0.09 2.83 0.28 0.26 1.43 0.57 0.25 1.58
0.83 0.52 0.38 0. 56 0.27 0.50 1.00 0.74 0.25 2.01 0.71 0.28
0.23 0.15 1.03 0.15 0.08 1.36 0.27 0.22 0. 69 0.55 0.21 0.76
1.03 0. 60 0.33 0.70 0.32 0.43 1.24 0. 86 0.22 2.50 0. 82 0.24
0.47 2.19 3.24 0. 86 1.02 3.41 0.39 1.68 1. 80
0.20 0.89 3.24 0.36 0.41 3.41 0.17 0. 68 1. 80 31.92 17.39 54.32
0.15 0.76 1.45 0.27 0.36 1.52 0.12 0.59 0. 80 23.53 14.93 24.28
0.23 1.09 1. 05 0.41 0.51 1. 11 0.19 0. 84 0.59 36. 34 21.35 17.70
0.25 1.25 1.77 0. 45 0.58 1.87 0.21 0. 96 0.98 39.73 24.36 29.76
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3 2002 2007 2012
Table 3 Centrality of China’s water footprint spatial association network in 2002 ,2007 and 2012

2002 2007 2012 2002 2007 2012 2002 2007 2012 2002 2007 2012 2002 2007 2012 2002 2007 2012

8 7 8 3 4 7 5 3 1 17.4 13.7 24.1 42.0 47.5 55.8 1.3 0.1 0.6
6 4 5 4 3 4 2 1 1 13.8 10.3 13.8 43.3 45.3 52.7 3.5 0.0 0.0
19 5 2 8 3 2 11 2 6.9 58.6 13.8 38.7 70.7 52.7 0.0 6.4 0.0
10 13 12 5 8 7 5 5 5 17.2 27.6 24.1 34.5 56.9 55.8 0.0 0.0 0.0
12 15 12 7 10 7 5 5 5 24.1 41.4 27.6 42.7 63.0 56.9 3.4 0.1 0.1
5 8 8 3 6 6 2 2 2 10.3 20.6 20.7 39.7 55.8 54.7 3.3 0.0 0.4
5 8 6 3 6 4 2 2 2 10.3 20.7 13.8 39.7 55.8 52.7 3.3 0.0 0.0
4 8 2 6 4 2 2 2 6.9 20.7 13.8 29.0 55.8 52.7 0.0 0.0 0.0
4 13 2 3 2 2 10 2 6.9 37.9 6.9 26.1 60.4 453 0.0 0.2 0.0
5 24 25 2 3 3 3 21 22 10.3 72.4 75.9 34.5 78.4 78.4 13.3 7.5 21.1
4 18 7 2 3 2 2 15 5 6.9 55.2 17.2 26.1 69.1 53.7 0.0 1.7 1.3
10 16 13 5 9 7 5 7 6 17.2 34.5 27.6 34.5 60.4 56.9 0.0 0.2 0.4
5 4 4 2 2 2 3 2 2 10.3 10.3 6.9 33.3 50.9 50.0 0.2 0.1 0.0
10 14 12 5 9 7 5 5 5 17.2 31.0 24.1 34.5 59.2 55.8 0.0 0.1 0.0
15 27 14 3 9 3 12 18 11 41.3 69.0 41.4 60.4 76.3 61.7 74.0 9.1 2.3
12 24 12 7 10 7 5 14 5 24.1 58.6 24.1 48.3 70.7 55.8 45.1 1.9 0.0
10 16 12 5 9 7 5 7 5 17.2 34.5 24.1 34.5 60.4 55.8 0.0 0.2 0.0
10 17 12 5 10 7 5 7 5 17.2 37.9 24.1 34.5 61.7 55.8 0.0 0.4 0.0
11 34 31 3 7 5 8 27 26 31.0 93.1 93.1 46.8 93.6 93.6 21.6 44.5 56.1
9 10 8 5 5 4 4 5 4 17.2 17.2 13.8 33.7 52.7 36.7 0.0 0.0 0.0
3 4 2 2 2 2 1 2 6.9 6.9 6.9 32.6 50.0 50.0 0.0 0.0 0.0
9 9 9 5 5 5 4 4 4 17.2 17.2 17.2 33.7 52.7 53.7 0.0 0.0 1.5
10 11 9 6 5 5 4 6 4 20.7 20.7 17.2 44.6 53.7 53.7 10.2 0.5 1.5
9 9 9 5 5 5 4 4 4 17.2 17.2 17.2 33.7 52.7 53.7 0.0 0.0 1.5
9 9 9 5 5 5 4 4 4 17.2 17.2 17.2 33.7 52.7 53.7 0.0 0.0 1.5
11 15 12 6 10 7 5 5 5 20.7 41.4 27.6 42.0 63.0 56.9 2.7 0.1 0.1
11 15 11 6 10 7 5 5 4 20.7 41.4 24.1 42.0 63.0 55.8 2.7 0.1 0.0
10 11 12 5 11 7 5 0 5 17.2 37.9 27.6 31.5 61.7 56.9 0.0 0.1 0.1
12 11 12 7 11 7 5 0 5 24.1 37.9 27.6 42.7 61.7 56.9 3.4 0.1 0.1
10 14 7 5 9 7 5 5 0 17.2 37.9 24.1 31.5 61.7 55.8 0.0 0.1 0.0
8.0 13.5 10.3 3.0 6.8 5.2 5.0 6.8 5.2 17.2 34.7 24.6 42.0 60.6 56.0 6.3 2.5 3.0
a. . 3 2002 ,
17.2, 20 .
, b. . 2002 30
, : 42.0, 10
, ;2007 60.6, 13
, . :2012 56.0, 8
b b
b Y b
b b b
. 2007 “ ”
34.7, 14 , .
. 2012 2002 2012
24.6, 8 , , ,
, , 2012
b b
(e} b
2 s b (e}
, , c. . 2002 2007 2012
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Table 4 China’s water footprint spatial

association network plate division
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Table 5 Spillover effects between water footprint plates
/% /%
10 27 1 0 0 27 33 31.03 45.00
32 28 12 4 28 1 27.59 96. 55
30 30 12 20. 69 71.43
0 0 20 20 4 17.24 83.33
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6

Table 6 Density matrix and image matrix of each water footprint plate

0.411 0.233 0.017 0. 000 1 1 0 0
0. 022 0.389 0. 000 0. 000 0 1 0 0
0. 000 0.222 1. 000 0. 000 0 1 1 0
0. 000 0.089 0. 000 1. 000 0 0 0 1
b b b

o o

, c 4 ;
b
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b
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