5530 HH 1 1)
Vol. 39 No. 1

KM K B Bt R

Advances in Science and Technology of Water Resources

2019 41 H
Jan. 2019

DOI;10. 3880/j. issn. 1006 -7647.2019.01. 002

FEK TR BLILIR VP4l 55 e 22
F EEE i

(A Tl k2 100144)

=

~ T, E A, X

ZUEY

2 e, bt

WE AR RS ALt B A% HRBRES NEE AHT REKERN B AR, R R&HT
TREAKBEIFFEIEARIR R RA BB SRR E A B AF— Stk 24 -6 R B ARG IR,
FFFRM 2020—2050 F K5 B 4G T S R K, B F AR, KB KGR BT
0.235 Peik $2 I+ 2423 0. 70, 3 P 2010—2015 552 3% B K& 22 6 hmig B | KGR A8 427 T 50%
LA TRAL 2020 S4B K G B AR AR L 0. 85, F IR TR IHAF A 5 2 F AR ;2030 F &
B K& AR B H38 0. 95, R IK IR T e 5 B R R WOR, KEARIERR A L FRI, AR
FHLK G B A7 32050 F 2% B K06 B3 HE A B A 1, SR T RAV A KT FHAR KR E M

% KAEKBERGCREK” AT EIAAKFE,
SCERIE RGBS I IEARR R AR R AR KT A KR ERF K KRAESBK, A FE
FESZES.TV213.9 XHEARERG A X EHE.1006 - 7647(2019)01 - 0007 - 08

Status evaluation and prospect of water governance in China//WU Dan, CHAO Siqi, KANG Xue, WANG Hongji,
LIU Shuai, North China University of Technology, Beijing 100144,
China)

Abstract . The goal of water governance is specified from five dimensions, including resources, economy, sociality, ecology

XU Heyan ( School of Economics and Management ,

and environment. The evaluation index system of the water governance in China is systematically designed. The current
situation of water governance is comprehensively evaluated and the variation trend of China’s water governance in 2020-2050
is forecasted using the hierarchical equal weight method and the target consistency method. The results show that the index
of water governance has been increased quickly from below 0. 235 to near 0. 70 since the reform and opening-up. The
acceleration period of water governance is from 2010 to 2015, in which the water governance index has increased about

50% .

development and water resources utilization will be realized. The index of water governance will reach 0.95 by 2030, and

It is expected that the water governance index will exceed 0. 85 by 2020, and the harmonization between economic

the harmonization between economic development and water pollution will be realized. The capacity of water safety support
can be significantly improved and the water governance targets can be realized basically. The index of water governance will
reach the optimum value of 1 by 2050, and the water resources utilization, water pollution discharge, water disaster loss
and water ecology degradation area will be zero growth, fully achieving the harmony between human and water.

Key words: water governance index; index system; water resources utilization; water pollution discharge; water disaster

loss; water ecology degradation; comprehensive assessment
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N, E A B 1 KR BRI 00 2 5 St
KAT B PRI R HEBER AL A AR oK £
TRLES IR B, 53 AL X8 b PR 47 A 2 5547 8 7

R3 2015—2050 EFZKEKEIEIEE

WY C, e C,
Ay
C11 C12 CIS CIA E;}l{:& Czl/% CZZ/% C23 Elbi@k&
2015 0.03 0.10 -0.17 18.2 0. 456 80 0 50 0. 808
2020 0.01 <0 <0 15.0 1. 000 95 0 60 0. 900
2030 <0 <0 <0 <15 1. 000 100 0 80 1. 000
2050 <0 <0 <0 <15 1. 000 100 0 >80 1. 000
Z B {H <0 <0 <0 <15 1 100 0 =80 1
7Y C, 4 C,
AEfy
Cyy Cyp/m*  Cyuy/m®  Cy/m’ Cys/ % By Cy/% Cp/% Cy/% Cou/ % i
2015 58.0 90.0 0. 536 3 0.53 0. 895 2 46. 8 34 21. 66 0.437
2020 46. 4 69.3 0. 550 <3 0.70 0. 880 5 70.0 31 23.04 0. 594
2030 50.0 <70 0. 600 <3 0.50 0. 950 8 90.0 25 30. 00 0. 801
2050 <50 <70 0. 800 <3 0.50 1. 000 10 100. 0 15 35. 00 1. 000
ZHR{E <50 <100 0.8 4 0.5 1 10 =95 <15 35 1
WEE4E Cs
A LEAHREL
Cs, Csy/ % Cs3/% Cs4/ % Css R
2015 <0 2 68 98 66.7 0. 857 0. 691
2020 <0 100 >80 100 >70.0 0. 908 >0. 857
2030 <0 100 95 100 95.0 0. 990 0. 948
2050 <0 100 100 100 100. 0 1 1
B <0 100 =95 100 100 1 1

1 02020 AF7K A FEFE HORYE OR RO & R+ =17 MR =7 AR S IFEE R HRI Y =707 7K G V54 #E A 1 A B WU 15 30
%) (A E M E B (2016—2050 4F) Y+ = A7 A FEI Il T5 K A 2R 7 A R PR il 2 10 AR ) € Talb 6 % R BRI (2016—2020 4F) )
KRB SR = 0 R RSB 2], 22020—2050 4E 7K 3f BRSO I R 5 P 30 2 R ) Ol B R E T LS B E,
O T2 IR {H 0 E Z TR & R I RIME SR I8 B R T8 bR PR E , 2% K% ) ,2050 45 H AR KR 2% 5%, B 2050 4F B 38 b5 (55 T 8¢

T H S B KR BR B R 3 1,
<12 - AR A K A 3R ,2019,39(1)
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A, TR E K 3L R W A SRy 9 i R 5 S A 2R AR
TR O R K A LA R SR BERE I BLRAL, i
PR TR 2 & O s HE A | SEBK B IR TH AE A
FHBE KIREE TS YeHE R A R K AR IR AR K E
PR BB THBRAIK T &, B KE

Tl 2020 4F , FR[E /K36 BEAE HOK T 0. 85, 5K
PR BEIRIE FE A 5 40 & R U 52030 4F, KR
IR BORHEIT 0. 95, SLBUK IREE 5 YL HE ik 5 295 &
JEOME K A PRI RE 7 2 R T 52050 47 KA HE
FEEGR B A 1, T IURIR S B 9 BOE 2R Al
il A AT 30 7 ZE 0 A2 A b [ A R AE 2030 AR EE BT
FILAR S KA . TR EZK TG BEBEUR DAL 5 75
S5 RRE,— 7 1, W60 e FE K 2 4 v fi
ARG BURTIBLE] . 53— 7 T, AU R Ak 6 7K
P THA NTTEAR FARFEARAHIRA, BT
AU E FRZ 58 T 7K 6 B 500 B AR TEAR , i 3K
] 1 X 1] 2 R AN AN 3853, 45 H DX X K A
AV R RS HAEERRE T I, A0
B Xt 3 [ 45 b DXL R 1 XI5 KA 2 7 7K 3 PR
il BRI b ) E R 1 K IR PR

SE

[ 1] US department of agriculture. A history of federal water
resources programs, 1800-1960 [ M ]. Washington, D C.
US Deptment of Agriculture,1972.

[ 2 ] NELSON M B. Land into water-water into land; a history
of water management in Florida [ M ]. Gainesville:
University Presses of Florida,1980.

[ 3] MEYER M C. Water in the Hispanic Southwest: a social

1550-1850 [ M ].
University of Arizona Press,1984.

[ 4] CLARK T G. Water in New Mexico; a history of its
management and use [ M ]. Albuquerque; UNM Press,
1987.

[ 5] VAN DE VEN G P. Man-made lowlands; history of water

and legal history, Tucson: The

management and land reclamation in the Netherlands
[M]. Matrijs: Uitgeverij, 1993.
[ 6 1 JOHN H. A history of water in modern England and Wales
[M].
[ 7 ] ISMAIL S. Toward sustainable management of water

Manchester; Manchester University Press,1998.

resources | M ]. Bethesda: Congressional Information

Service, Inc. ,1996.

[ 8 ] SYLVAIN R P. Water policies and smallholding irrigation
schemes in South Africa: a history and new institutional
challenges[ J]. Water Policy,2002,4(3) ; 283-300.

[ 9 ] PETER H G. The changing water paradigm: a look at
twenty-first century water resources development [ J ].
Water Internatural ,2000,25(1) :127-138.

[10] THOMAS V C. Principles of water resources: history,

AR A K A 3R ,2019,39(1)

[11]

[12]

(13]

[14]

[15]

[16]

[17]

(18]

[19]

development, management, and policy [ M]. Hoboken:
John Wiley & Sons,2005.

DOUGLAS M S, JAROSLAV T. The institutionalization of
river treaties [ J ]. International Negotiation, 2009, 14
(2):229-251.

MICHAEL R. Identitat and zukunft des wasserrechts als
bestandteil eines umweltgesetzbuchs [ J ]. Zeitschrift fur
Umweltrecht, 2008 (7/8) :352-357.

MICHAEL R. Inventor der wasserrahmenrichtlinie :die rechtliche
fortentwicklung der europaischen gewasserschutzpolitik im
streit um fristen, ziele und deutungshoheiten[J]. Natur
und Recht(N R), 2013,35(11) : 765-773.

M. [ P AP ALK R BRASE R O UK I B £ %
(1], KT R R 5 26 5, 2007, 16 (5) : 584-587.
( YANG Xuan.

management patterns and their eferential value to water

Typical foreign and domestic water
management in  Wuhan City [ J ]. Resources and
Environment in the Yangtze Basin,2007,16(5) :584-587.
(in Chinese) )

W2 WWEIEIE T A3 E AT 2ok (b)) X
KRR R AR [ )] KR 295 ,2012,30(5) :38-
42. ( SHEN Baixin. China’s

management in comparative law perspective (1) : legal

sustainable  water

understanding of water and water regimen[ J]. Journal of
Economics of Water Resources, 2012,30(5) :38-42. (in
Chinese) )

WA, WWEIEME T i3 E W FrEKG (T ) X
IKFACE A AR [ )] K283 ,2012,30(6) :26-
31. ( SHEN Baixin. China’s

management in comparative law perspective ( Il ) : legal

sustainable  water

understanding of water and water regimen[ J]. Journal of
Economics of Water Resources, 2012,30(6) :26-31. (in
Chinese) )

A 8, I, TR, 55 TR K IR0 A L2 R
K- R ) B RLEBEFE [T ], FRIE R, 2016,
44(12) :66-70. ( SHEN Baixin, ZHENG Binhui, WANG
Hongyang, et al. Research on the basic concept and the
general provisions of water law in Germany [ J ].
Enviromental Protection, 2016, 44 (12). 66-70. ( in
Chinese) )

TR FRART. T LR K IR B E AR R R AR K T
FEE a7~ (1], s E KA, 2016 (17) :52-56. (GAO
Long, QIAO Genping. Policy and target system of water
governance in Sweden and its inspiration for China[]J].
China Water 2016 (17 ). 52-56.
Chinese) )

ST DR, B, . R AR SRR B 2
KT E R[], FBELR A, 2015,43 (22) : 66-68.
(WU Shunze, YAO Ruihua, ZHAO Yue, et al. The

experience and enlightenment of the mechanism and

Resources, (in

system of the international water management [ J ].

Environmental Protection, 2015, 43 (22):66-68. (in

Tel ;025 -83786335  E-mail ;jz@ hhu. edu. cn hitp ; //jour. hhu. edu. cn - 13-



Chinese) )
[20] (Fed/KipBARRIBTT ) TR [ Sh i AT B7E K
PR A LA ERTL ) ] KR A ST , 2015 (8)
19-22. ({ The research of improving water governance
system)Team. The role and function of foreign river basin
management of water governance system [ J ]. Water
Resources Development Research, 2015 (8):19-22. (in
Chinese) )
(FEFARIRIATRIBEFE) PR 7K IR B b KR BEAA )
{9 PR R W [ )] K A R BE 5T, 2015 (8 ) 14,

{The research of improving water governance system
p g g Y

[21

[

Team. The connotation and category of water governance
and water governance system [ J |. Water Resources
Development Research, 2015(8) :14. (in Chinese) )

R X[ R, 2R B5RT LU SR D 40 KR
PRI [ T]. B0 9L ¥, 2016 (1) : 101-105. ( HUANG
Qiuhong, LIU Tongliang, LI Hong. The innovation of

[22

—

water governance system taken river basin institutions as
the core [ J]. Expanding Horizons, 2016 (1) :101-105.
(in Chinese) )

(FEFAR BRI TRIBESE) PRABTZH. Fe K3 B K K BE
AT 1 1 S YA S B [T KR & ST, 2015 (8)
5-8. ({ The Research of Improving Water Governance

[23

[

System) Team. The historical evolution and experience of
water governance and water governance system in China
[J]. Expanding Horizons, 2015(8) :5-8. (in Chinese) )
[24] FEAE, . b FE KA A A 7 R 1 37 0 F e 22
Jl.PEAD - WIES5HEE 2012,22(6) ; 120-127.
( WANG Yahua, HUANG Yixuan.

prospect of China’ s water conservancy modernization

Evaluation and

proces[ J |. Chinese Journal of Population Resources and
Environment, 2012,22(6) ; 120-127. (in Chinese) )
[25] FAvAe, B . R K R B Bkl 73« BRISHE
REPFAI[T]. BRI H],2013,28 (6) : 922-930.
(WANG Yahua, HUANG Yixuan, TANG Xiao. Division of
China water conservancy development stages: theoretical
framework and evaluation [ J ]. Jounal of Natural
Resources, 2013,28(6) : 922-930. (in Chinese) )
XL e PREL, 25 RIERA KA BTN f bR
PRRGIPMAIL )], K223 ,2015,33(4) :15-18. (LIU
Hongchao, YANG Luhua, CHEN Kai, et al. Evaluation

index system and model for rural water conservancy

[26

[

modernization in China[ J]. Journal of Economics of Water
Resources,2015,33(4) :15-18. (in Chinese) )

[27] B, XIJREE, Jr B4, 5T 2B 0 KR 3RAR AL T
WIRESE R[], KRR R IR, 2017,37(6)
54-61. ( HUANG Xianfeng, LIU Zhanzhi, FANG
Guohua. Evaluation and application of water conservancy
modernization index system based on a cloud model[ J].
Advances in Science and Technology of Water Resources,
2017,37(6) :54-61. (in Chinese) )

[28] =AF, E1:7R, D, T E K H K e P A2 18 78 KTty
[J]. K FIK Rk 2015,35(6) :7-12. (WU Dan,

- 14 - KA Kb AR 2019,39(1)  Tel:025 - 83786335

WANG Shidong, MA Chao. Evolution and evaluation for
water conservancy development process in China [ J].
Advances in Science and Technology of Water Resources,
2015(6) :7-12. (iin Chinese) )

[29] RIF. A KA 2 G BACAR S e S AR DA 5 £ 1 A8,
[J].EAD - W58, 2015,25(9) : 114-123.
(WU Dan.

China’s water conservancy green modernization process

Evaluation and strategic conception of

[J]. Chinese Journal of Population Resources and
Environment, 2015,25(9) :114-123. (in Chinese) )

[30] ZPb. Wtk oR & JEACE-PFAR T3 VR 5T « AR AL 358
B0, PR, 2016,38(7) ; 1323-1335. (WU Dan.
Modeling an evaluation method of water conservancy
development in Huaihe River Basin [ J ]. Resources
Science ,2016,38(7) :1323-1335. (in Chinese) )

[31] (SEBHARIARIBZE) PREZH. T E KA 31 KA 2
PR BOIR 43 87 [ 3], K R & AT 5E, 2015 (8) £ 9-12.
({The research of improving water governance system )
Team. Analysis on the situation of water governance and
water governance system in China [ J ]. Expanding
Horizons, 2015(8) : 9-12. (in Chinese) )

[32] WY, TP, AnAe] 75 1 o W U 5 O Sk 0 P BT
TIKANZ: By 2> PR AR 5 (). A BRI S 2002 (6) < 29-
34. (HU Angang, WANG Yahua. How to understand the
Yellow River flow and water governance in the river basin
the investigation report of Yellow River Conservancy
Commission [ J]. Management world, 2002 (6 ) ;29-34.
(in Chinese) )

[33] EAE, BN, BT K B U5 A B = M2 il 1)
RIATEAR[ )], AR, 2002,24 (1) :23-25. (WANG
Yahua, HU Angang. Change in management mode about
water resources from control to modern management[ J].
Yellow River, 2002,24(1) :23-25. (in Chinese) )

[34] T KRB P F % 917 [J]. v KA, 2014
(10) :4-6. (WANG Yahua. How to strengthen roles of
both government and market in water governance [ J].
China Water Resources, 2014 (10) :4-6. (in Chinese) )

[35] RZEFE, Bhamte B RHAE KR TR 5 58386
KAL) ] BB, 2015,43 (10) :12-15. (WU
Shunze, YAO Ruihua, ZHAO Yue. Deeply understanding
the new situation to improve the water treatment system
and mechanism|[ J ]. Environmental Protection, 2015,43
(10) :12-15. (in Chinese) )

[36] BiAE. MoK FFIRE M M]. et B2 M,
2001.

[37] Wek7%E  BI¥y VEAR, 46 TOKBORE 2 4 )m M 1) B 2= 45
HIAATLT]. B KAE I SRR RHE,2012,10(3) ; 48-52.
(YOU Jinjun, JIA Ling, WANG Lin, et al. Discussion on
gross control based on multi-attribute of water resources
[ J]. South-to-North Water Diversion and Water Science &
Technology,2012,10(3) :48-52. (in Chinese) )

(Wi B I81.2017 -10-25 4l KB 250)

E-mail ;jz@ hhu. edu. cn hitp ;//jour. hhu. edu. cn



