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Figure 1 Spatial pattern of water conflict networks
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Figure 2 Hierarchical structure of water conflict networks
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Figure 4 Spatial pattern of water cooperation networks
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Figure 5 Hierarchical structure of water cooperation networks
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5, BRI Z R (M X)) (38 . K FOR R bt
B [B] (4 4 B8 0k sh A8 Ak, 357 20 40 90 47435 21 i
KAE , 7K ol 5 FK G VR BRR 3 B AE 1996 4F- i1 1992
AEIRBIRF G I . AnE 7 R, R K (X)) [] 7K
o 5KA AR I B b e A AT — 8k . 45
B 57 AT ST, R 20 1140 90 AEAR, B A I it
i, E BRA% Jm & A EKAR L, B 58 B A%, E K
(H DX [R] 7K G F 45 i B 3 i, 1991 4F- 10
23 H, 4T BT fff R ok IR 2 0] R ) B A B AR A
B 1991 ARG, KUB LT DX 3R 4 BR A5 K Y A
SELT AN X 5 [l o 55 S i 2 A P
J&o R T BRI 55, UM b Y 2k, 56
FE] A R B 45 ] 52 A 2, 0k 4R R 0 b [X R T
LG T TR SRR, E K BIK A VESIR AR L5
(14 1992 43K 5] T Tt 177 [ 5 (M X)) [A] 7K wh 28 B

180 kAR
ol TR PGSR
120 — JKFEMHHIK
&
thO
= 80
2 60 7
40 A o \:\
20 / i
% %-.. S . .
% © 0 N
SERCEINARCC R

I I I R R ORI S
STEF IS

145
7 KEHHUREL

Figure 7 Evolution of water events frequency
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Figure 8 Spatial pattern of hydro-political relations
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Spatiotemporal evolution of transboundary water conflict,
cooperation, and global hydro—political relations

LU Han"?, DU Debin"? GUI Qinchang"?, DUAN Dezhong"?
(1. Center for Geopolitical and Strategic Studies, East China Normal University, Shanghai 200062, China;
2. Institute for Global Innovation and Development, East China Normal University, Shanghai 200062, China)

Abstract: Global warming is accelerating the reshaping of the global natural and ecological
environments. Water resources conflicts are intensifying, and hydro-political relations have become
one of the most urgent and complex geo- relationships that countries and the international
community need to face and handle. From the perspective of social networks, states’ hydro-
political power is determined not only by the location, but also by the position of the hydro-
political network. Based on the data of the International Water Event Database (IWED) from 1948
to 2008, the global hydro-political relationship was deconstructed from the perspective of conflict
and cooperation and “embedded”, and the dynamics of global hydro- political structure were
clarified from two aspects: network relationship characteristics and spatial evolution
characteristics. The results show that: (1) Water conflict network and water cooperation network
hotspots showed a significant spatial displacement. Water conflict network hotspots shifted from
Central Asia to South Asia and Southeast Asia, while South Asia and Southeast Asia have gradually
become the hotspots for water cooperation; (2) The inter- country water conflict network and the
inter-country water cooperation network both showed obvious core-periphery structure, and there
were obvious replacing processes among different circles; (3) The inter- country hydro- political
relation network can be divided into several communities compared with the community
agglomeration mode of water conflict among countries, the inter- country water cooperation
network community structure is more compact, showing a broader geographical span; (4) The
situation of international water political relations can be roughly divided into three stages: the tense
stage of the 1940s and the 1970s, the quiet stage of the 1980s, and the stage of violent fluctuations
after the 1990s. According to the value of inter-country hydro-political relations, the hydro-political
bilateral relationship can be divided into in tension relationship, friendly relationship, and relatively
stable relationship. International water events are mainly based on cooperation, and friendly
relationships are the mainstream of bilateral relations in hydro-political relations.

Key words: hydro-political relations; water conflict; water cooperation; social network analysis;
spatiotemporal evolution; global
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