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Tab. 1 Measure result of water resources green efficiency in China
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Tab. 2 Network centrality of water resources green efficiency in China

X BRI EE e B
AR HMAE P HeF LRINS HeF U EE HE
Jest 12 5 53.333 15 56.928 17 1.881 17
PR 10 6 50.000 18 56.119 21 1.996 16
g 9 7 46.667 22 55.088 22 1.276 21
17 4 10 40.000 27 52.059 27 0.324 30
M5 9 14 63.333 6 60.761 8 4352 6
uTr 9 14 70.000 4 61.455 5 5.188 5
AR 7 5 26.667 31 49.300 30 0.647 28
Sy AR 11 12 60.000 11 61.250 7 2.957 11
1 12 1 43.333 24 48.905 31 0.308 31
VLR 8 3 30.000 30 53.302 25 0.833 25
T 13 8 63.333 7 60.217 10 3.429 9
LR 12 5 50.000 19 56.474 20 1.132 24
fiz3z 9 14 63.333 8 60.761 9 5.586 4
Al 9 11 60.000 12 57.714 15 1.760 19
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] 11 7 50.000 20 58.914 13 2.466 15
il 13 8 56.667 14 59.552 11 2.493 14
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syl 9 7 53.333 17 56.624 18 4.134 7
Gigll 8 12 60.000 13 57.885 14 1.244 22
PN 10 10 63.333 10 57.148 16 1.792 18
VUi 4 6 33.333 28 50.126 28 0.424 29
vy 9 7 43.333 26 56.624 19 2.517 13
HH 10 18 66.667 5 64.561 3 6.228 2
Hil 10 15 70.000 3 61.455 6 3.408 10
TH 6 6 33.333 29 49.617 29 1.169 23
i 3 15 50.000 21 54.461 23 0.723 27
¥iE 9.581 9.581 52.366 — 57.487 — 2.644 —
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Fig. 2 Net spillover relationship of water resources green efficiency in China
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Tab. 3 The spillover effect of spatial correlation plate of water resources green efficiency in China

_— BWOCHRIE () BWOCERE () WHREC () WIENEE  SShRMEse
Mob— AR M= AR RRBuN o Mg R BBk REB (%) R (%)
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Tab. 4 The density matrix and image of water resources green efficiency in China

— 5 BRI B
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M 0.200 0.167 0.281 0.417 0 0 0 1
M = 0.329 0.443 0.405 0.300 1 1 1 0
My 0.213 0.542 0.471 0.146 0 1 1 0
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Spatial correlation network of water resources green efficiency
between provinces of China
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Abstract: In recent years, China's economic development has maintained rapid growth, and the
demand for water resources is also increasing day by day. However, shortage of water
resources and inefficient use of water have become an obstacle to the sustainable development
of China's social economy. The research on spatial correlation network characteristics of
China's water resources green efficiency can lay a foundation for optimizing the overall spatial
pattern of China's water resources green efficiency and realizing the cross-regional synergistic
promotion of it. Therefore, from the perspective of Group Frontier, this paper divides 31
provincial-level regions in China into three groups: eastern, central and western. It uses SBM
model to measure the green efficiency of water resources in different areas, and uses VAR
Granger causality test to transform "attribute data" of water resources green efficiency into
"relational data". On this basis, the spatial correlation network characteristics of water
resources green efficiency in China are studied by means of social network analysis. The
results show that the regional differences in China's water resources green efficiency are
significant, and the overall performance is characterized by central > eastern > western region.
The spatial correlation of the water resources green efficiency of between provinces of China
presents a more complex network structure, all regions are in the spatial correlation network of
water resources green efficiency, and the network overall has the strong stability. The
individual characteristics show that the eastern region is dominated by spillover effect, which
plays a role of "engine" in the optimization of national water resources green efficiency, while
the western region is dominated by the spillover from other regions, which is in the edge
position in the network structure. Block model analysis shows that there are 10 provinces in
"net overflow" plate such as Beijing and Tianjin, and 8 in "net benefit" plate such as Qinghai
and Xinjiang, and 6 provinces in "two-way overflow" plate such as Hebei and Chongqing, and
7 in "brokers" such as Henan and Shaanxi. The results provide suggestions for the
improvement of water resources green efficiency and the coordinated development in different
regions of China.

Keywords: SBM model; group frontier; social network analysis; green efficiency of water re-
sources; spatial association network



