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Abstract

China faces a very serious situation of water resources, with increasingly conspicuous problems of
water resources shortage, serious water pollution, deterioration of the water ecological environ-
ment, and so on, which have become major bottlenecks inhibiting sustainable economic and social
development in the country. Applying the strictest water resources control system is the most ef-
fective way to solve these water resources problems. The optimal water resources allocation is the
core issue of the strictest water resources control system. The challenges and controversies in op-
timal water resources allocation research under the strictest water resources control system have
been analyzed according to the relationship between the strictest water resources control and the
optimal water resources allocation. In order to satisfy the requirements of the strictest water re-
sources control system, the dynamic structure of new water resources allocation model, the op-
timal solution algorithms and the scheme evaluation methods have been presented and suggested.
What have been analyzed and suggested in this paper will be very helpful for applying the strictest
water resources control system in China.
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Figure 1. The flowchart of water allocation based on the “Three Times Water Supply and
Demand Balance Law”

1. KER “ZRTFE REE




S it A A% 7K B YR B A R T s ) BRI

PR SCHE. DRI, fo ™ i /K B RS BRI P R K B IR AL, AN T 0 R AL G /K B RGBT
FRRIAN BT A5, i FLIA g i ™ A 7K B Y S A 5 ST B 7K B O R SR AR S

2) BB DUKBIERACEC E AR KB SIS B AT TR, DREWH R MRS K RIRE HE % H
BERITEK. 2012 4F 1 F 12 H E 5 Be a1 € 55 B 56 T 54T e M M 7K 0 5B 3 ) B2 1 2 D) (1) &% [2012]3
) B 7 #1) 2015 4F 2020 4R 2030 AR K BHETT R R EES] . KBRS FIK DhRE X FR 19875 =%
LU H AR, AH /K& IR A K SR AE SRR K P 77 T 55 %2 B R SR B K e, RS [ /K
AR B A P e K =1 20, miA LUK R IRAC B v BRI K & S s =0T &
F L2 (A ARAR YA S e H AN [ 25 RBE AR K S R /KT O AR AL R, 48 St o ™ A /K W8 9052 EEL )
JE KRB -

3) HTREKER) N FKZER ARSI, X B ek /K B IR B 2 i) B A 32 br A K B 1% B b i
BEZRAPEERBE. BT S5 AREEAR, BKEMBFKSREBATE S, 1052 RE4Em
BRI F K P A A A IR BT AR 25 1R bl RV AN, R R RE R ALK RIEA T ENE R, F
T _E S [ X 458 14D P 7K 455 ) (228 15 465 0 1) 25 5 SR (0 PR KL AR R P /K B (AR TRD, - Bl 2 M ok 3 R 3 A
R B T2 SR E IR AN R, S 78 7K B R B ST A DX A8 B 52 P A b T R K 2K
HERGIME, FEE AR AL R E,  SCANA] SEILTE S — X N AT PO, T34 X e A B A2
I A K BHIR A HE I R, KR B S T R 2 — . a0 S B K20 &A% BB FE T
ITHERZIY, SRS AR B B IC N AR BUE AR T, TR T R BB A T B AR R, SN E BB
T A% P AR o il B % B Tl o 7R3 S R R Al AT % XA R0 i, A /K SR AT
BRI . 8 H RTK A E R K IR X AT BUX AT K RIS, 7R ikt —
A LR 4 (5 TR AR S N ) B AT B L LS B 5 it AL K U S A ) 7 B, LR R S AR A B B T
O3 B 2 AS LT (BK BEIR 2 X AT BUX) I K R B b 4 5 — AN i 70 4 (5 R 3505 st g ) 15 Vo 3
ITECE, %S AR Py R A= 1 FH KGR R BOAS 7] X881 FH K AN o] B8 AE ILAE BB R IR S B b FRUOR A, Bk
YT BEAE — NI X 8 P [ B A TR AR f 7K A A LR P K 0 AR, B4 L g B AR gk 4T
23 1) 43 T 1) S % 5 52 o 1 SR /K W R FEE DADIG IR, 3K ¥ S f ™ R /K W R TR K B I Bt 7 Bk

4) XBRHETAER R KR &, 615 DUB 2 BOR 9 ZEA A B S K BEUR R AL C B A - 3&E RLR = 15 7K B
VREEMER, IUA LA 5L TR R VNSRRI K BHREC B 7T, 2 7 30 SRR RUA SR AL S5 4 050 4
PEAATIE R TEERE, 5 3)HF = HRAK S A RerEd R B R R A —FE, WA sk fE oA —
B (U4 BR 1R 14 P R K AN ), HLKBRIR 75 SR B AR —FE, 575 LA s PRl 5L 10 % A /K IR AL T
B AN TS O A K SR B R . (ECR AR F K B R — X KK BRI R R R RIS oL, A
DX 358 P 33 B BRI A T S 7K R TG 2 2 A% SRR T P RE . 7 S T XN & XS K S5 R AN T
A A LR R 3 A A R IR, A A% X K 2 A R SE IR KA S A T DIARYE AN [ i
B AL K R0 BN [FILE AF P B 8] P kA7 R i

N T TR SR K R AR R 2 8 (4 22 B R K B 22 5, 2014 4 1 H SUBBRIA R AT (SEAT B ™ ks K %t
TSI E A TAE LT ) Pt K S B EOREY “ MERK AR T R BCFKERKERE”
XEARFEE T Z N R L RIERREL, B — e EE F R ERFSHE AR, HIFaSH
WA 4T S 7R A s H A BE TE R R M ) AR s[RI 75 B2 IR s 4 R A S A 4
VAR S NI 1 7K O IR B R ) St |

5) B KBIREHE KB BRNNEEARE, 2 52 LIKBIRTT K FI F #H A LM% 2 K Th ek
XiEbrfEhlfairoc@igs, HHETRKRFEREMARBREHRITERNBE. REENIMNETT —1K



S it A A% 7K B YR B A I s O BRI

BK AT E (br b KBRS & X — YRR (e 8, KERLmE, RsicE, H
KRR R, WATHEL? )BT [23]-[26], (HIX LR 500 % R H R BR, RUEARF & K R 1)
KRB B MK GIETR SR FRR, sCAKIREX KR BAs NAH, KRS, RAIEKEE,
PRI — BT SR AT S R T, IR LTV AN B/ 2 FE /K B S 7K SR AR 2 RIS R AR G [27] 0 7RI R
A AL R B v, K B R R ) U B S s e K B 9 e HE I R AR RS, AT AR LUK & 2 i
SAZ O I 7K BRI R ) FH A 1) 5 40095 43T g S b 1 7K T 6 DX s A sl S B EL6 A2 T S 7k A
KKy BE XA EAREA S, Rtk 37 FCIE K &4 Bl 5 975 & 4 Fo AR A R K 92 R G B R A R il 2
oA K R B R SE T oK

6) LA /K BIRRE B MERMIER 5 AL EE N U EL A T KBRFERAEERNE TR,
AR NGB R ZURE M [28], 4 AL G800 LA — B0 A Rtk (1 7K SO T 5 [29] 5 7K SCBEAEL[30] 75 5K
TR, A gh AL Ge LIS AR TR A ) R AR D7 VR B R VIR RN T sk R 50 TR AN B K B
JRBCE MR TR R AR SRR, BHEE, KBRS R R4, KBRS R
FIRIGE R R AL o [ oK SCRFF B2 (1AHS) 2013 4 1EUE 3l PantaRhei(2013~2022)F2# 1 RI[31], +
AR A ) 7K S 5 4143 (Change in Hydrology and Society), iZitRI#2H T 6 MRS, Bl: O AATIA
KSR B EERRAEE ? @/K SR GBI TIE S A SO FEIR SN 5 F AR 2 RGUMH BAE F A 0 ?
Oft4 KL RGBSR IRE) SR R GHRFE ? @EREIE KOS A RGUHT AR T Tl
MEET, OFETMWLE RO EETHE . T AT 2 @ ey K SC s A EE e 1. DA i
AN BSOS FRARA? © B IB/KSC B AR5 N IE SN A B A E M, SCHEZ TR
2R EIE DX LA 62 I BIR 6 ANRFE R BT SR BT, DASEIRR A TR PP . SEBR
N =K B AR, SRR SCREEIE T R &, RO AT IEAE B I R G Bt 2 R BN oR .
DRI, 204 tH— S BB AN 50, DAIE B AR AR N /K B IR A A e B AN H SR

4, BRIk FEEEFIE T/KFREAKE EHROXTER
4.1, IKRFRMUWEENRBLEH

B TR R K SRR B A PN B B K SRR AT SR K TS e B R, SR TR “ AR B
FAR, I& IR 2 PLSE K SR B R, K BHEIAL R B rh s =2/ 202k” IOZ5 4% H AR e
1 H s BRI B B R A A

PR B S H bR, BT K BIRAC EAR T AR of Bk BN i s /K B/ DK 5 4% H
RIS, RIKEHEZ HAME SHOK R ZER K. S0 RKEERER, BRIk K&
FEbm— 5 THE S K T3 E , 55— J7 T B Tl K& s 5 2 s A K e s il 5 AR DU,
A AT AE B 225 A i oK H PR eR B0 BLss Ak, IRAEAE 25 % XI mT A e 7 BE Tk K, 45 Al A
PR ) R g s R AL AN XN B, AT & w7 L S5 R TR RS A 2 R o K DR X A b e B il 1
GEDHAFBCEAE R RS, IR B IR RC B S5 B0 H AR R A, JRR % H AR s B TR SR AL
AR SR By BB RS AS &, B A B KB /15 RE . KT REREAT R 65 02 K B R AR T
REDCIAAR I E R, SEHUK R SHNT R BRI G o T AR HHREIE I 7K A ROR 2 i ) 5 4% X Sk A
AR DR FE R P K B Rz o M, FFARAE IR A AL, 225 FEEEACR I AR TR E OL R, X%
% DX PAY PR A P R P 7K AT D0 T B (3 S CAAN () DX S5 [ e 1) T8 98 7 2% 2 O B 1
BoE HArer ), AEHAROL AR ARG = K XTI E, SRR A TR A b, X R gt Tt
i, AESEI AR AA DK RE SRS DL, AR 8] 1320 Seal e A e K B



S it A A% 7K B YR B A R T s ) BRI

4.2. KREFERUEENEBNTEN SRR

TR BEUR L B AR b N SRR S AR S 7K BEUR R SR S B N (] T 03848 4k, BB P A B AR A, X
MEHAAACTT B8 1 ARS8 AT LRy R A 1 S K BRI AL E B AR 5053, 7 SRS P AR 2 AR 52
I B A PR AR /K SR AC B RORIE N . MR R AR, AT O K I AROR AR AR X 7K B
IR T (AR T I AR 2 BbiR) , (HIER MBI FUIR A5 B AE 73 AT K & 22 A AR K 7 b TR IR EEROK & (1942
WA XK BRI E - R e 2 Hog BT AL TARE D . aPRIZ S0 7 s RAE i A AE K BRI 2R
GBI HEATHE B ORI LT T34k, K BRI SREA U R AR B AR Rz AR sz B4tk &
LB R RIS, RN K BHIRAC B A TR TR SR B R i A K SRR B RE W AVE . (R, JRf
BN KK GRS BARRIE N A SME ZEAFAR A, M A2 SEI Sh A /K BT B I LR SR . B HIK B
YRGB LR ol TR AR B AR, EEEORIL MR R A b 2 Zh AR, FIEBLA AL
IR B, BT e M AR AL SRE i 2 BE AR BT L B S LA i

4.3. RFFFMHECE 5 RATFMN

IKGRIRAEAGBC B M SRAFAE R G AN 22 A Re 5, (1S DAL e B 45 SR AN T S B e AR — 1k,
NITEPFANE BT, IO TRAE R b K B B R b 0 S BC B BT LAV . LR E VR —
BRI R IR R R PP AR ERI SR SRR A =M L. PPN TR AR R 28 FTAR G 5™ M /K DR IR B ) 2%
P ERIGARHEAT RS, HATARIE JL N RRIR S AAT ) “ R T EIR (SEAT o™ ws K BRI B P2 25 4% AR
ST ) @R, LA XK E SR AR ENSE S, PP i TR ZE R g T 2 U ik
BEAT VA, TR T8 FARME TS DLET 25 0 70) R AR GE I ZR G PR D 32 a0 AR B i S BOMNE AT AT
A RT3 4 35 AT S3E R a5 R AR R JR A, AR T80 4h.

5. ZHieTEIN

FELRIR [E A MK BHIR AR G870 A AN AL IE B F Tk Fre i ki b, &5 5 JRIEI A AR ™ B 1)L, R IESE
Jit F5e T S K GRS B A FRE P 0 R o BRI T 5™ AR K B IR B B AR 5 K SRR AL BE B A LR R
IR 1 B R K B B B S SCE RIS SR, BRI T AR K BIRE LA R
Vi SEK BRI AL BC BT SR BORRAS GRS, 111 7K B DIE P I B SI i o ™ A% 7K BRI B P A ST PR

AR e E K IR ULAL I BT S BR, A% B ™ oK SR BN 2R, IR 1K IR B AT S A
AR I B R, ik — 20 B T B SR BRI B AR, B U B 5™ % R BRI B — e 5%
PERH “ ™A% .

FEKRIRMEAE RGUBL RSB ARAE T, KSR B AR R R [ R b, IR 2P 3)
SACMISEIS AL, AT AL B ™ R K RIS B 750K, PR IR 2B AT R R

SE ik (References)

[1]1 BB, R T9AT B ™ M K B3R 21 1 2 0 3 L (K (2012)3 57), 2012.
The Chinese State Council. Opinions of applying the strictest water resources control system, No. 3, 2012. (in Chinese)

[2] HUFSCHMIDTMM, M. D., et al. Design of water resources management. Cambridge: Harvard University Press,
1962.

[8] Ei%, BKRE, T, & BEEREUK IR A B EM]. Jb5T B H R, 2003,
WANG Hao, QIN Da-yong, WANG Jian-hua, et al. Reasonable water resources allocation in River Basin. Beijing:
Science Press, 2003. (in Chinese)

[4] Eih, Edfe, B MBUKGHES B E RS S AR T ] KRRt e, 2004, 15(1): 123-128.
WANG Hao, WANG lJian-hua and QIN Da-yong. Research advances and direction on the theory and practice of rea-



I it F P A 7K T R B T AR i S Bk

[5]

(6]

7]

(8]

(9]

[10]
[11]
[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

sonable water resources allocation. Advances in Water Science, 2004, 15(1): 123-128. (in Chinese)

IR, XIE B, B0, WK BHR-G B B 5 A s M]. dbat: o EZKR] K H R, 2007.

LIU Chang-shun, LIU Chang-ming and YANG Hong. Reasonable water resources allocation and management. Beijing:
China Water Power Press, 2007. (in Chinese)

IR AK R Bt B e, 4 K B SR A R BORRANR]. b5t KA KR K A B T e e, 2002,
Hydropower and Water Resources Planning and Design General Institute of MWR. Outline of water resources overall
planning. Beijing: Hydropower and Water Resources Planning and Design General Institute of MWR, 2002. (in Chi-
nese)

Writ. 2T ANH A RVER ST 2 r—— RS HEI]. b R T A e 24, 2013, 23(6): 23-26.
CHEN Hao. Eco-philosophy analysis based on hominine selfishness-discussion ecological problem. Journal of Envi-
ronmental Management College of China, 2013, 23(6): 23-26. (in Chinese)

FEEE, BRME. HEAR K BRI R R IR 0], B KL R SRR, 2013, 11(1): 34-38.

ZUO Qi-ting, LI Ke-ren. Discussion on theoretlcal system of the strictest water resources management system.
South-to-North Water Transfers and Water Science & Technology, 2013, 11(1): 34-38. (in Chinese)

SHAFER, J. M., LABADIE, J. Synthesis and calibration of a river basin water management model. Colorado State
University, 1978.

MCKINNEY, D. C., CAl, X. Linking GIS and water resources management models: An object-oriented method. En-
vironmental Modeling & Software, 2002, 17(5): 413-425.

LOUCKS, D. P., STEDINGER, J. R. Water resources system planning and management, an introduction to methods.
In: Models and Applications, UNESCO Publishing, 2005.

SECHI, G. M., SULIS, A. Water system management through a mixed optimization-simulation approach. Journal Wa-
ter Resources Planning & Management, 2009, 135(3): 160-170.

SANDOVAL-SOLIS, S., MCKINNEY, D. C. and LOUCKS, D. P. Sustainability index for water resources planning
and management. Journal Water Resources Planning & Management, 2011, 137(5): 381-390.

AHMADI, A., KARAMOUZ, M., MORIDI, A. and HAN, D. Integrated planning of land use and water allocation on a
watershed scale considering social and water quality issues. Journal Water Resources Planning & Management, 2012,
138(6): 671-681.

GIACOMONI, M. H., KANTA, L. and ZECHMAN, E. M. Complex adaptive systems approach to simulate the sus-
tainability of water resources and urbanization. Journal Water Resources Planning & Management, 2013, 139(5): 554-
564.

BERHE, F.T., MELESSE, A. M., HAILU, D. and SILESHI, Y. MODSIM-based water allocation modeling of Awash
river basin, Ethiopia. Catena, 2013, 109: 118-128.

v, KERRF/HTIEFE[M]. JLR: AR L 7T Atk 1988.
HUA Shi-gian. A guide to water resources systematic analysis. Beijing: Water Resources and Electric Power Press,
1988. (in Chinese)

BAR, EICE, PEEAA, S XK SR A B B A RO U —— O 2 R TR R R AR S Y] DY
BT AR FI27), 2007, 39(2): 9-13.

JIN Ju-liang, WANG Wen-sheng, CHENG Ji-lin, et al. Entropy coupled model of fuzzy pattern recognition and FAHP
for reasonable allocation of water resources to region. Journal of Sichuan University (Engineering Science Edition),
2007, 39(2): 9-13. (in Chinese)

BKARHY, BRI, 2R OCHE. TR0 i AL 1 XK SRR AL B B [3]. Wi R 2 22 4 (8 2R R hi), 2007,
35(2): 149-152.

GENG Fu-ming, XUE Lian-ging and WU Yi-feng. Optimal allocation of regional water resources based on maximiza-
tion of net benefit. Journal of Hohai University (Natural Sciences), 2007, 35(2): 149-152. (in Chinese)

FEAREM, RFF FETKBROEC & R X857\ S5 sh A AR B I]. BBk, 2009, 23(5): 92-96.

WANG Fulin, WU Dan. Regional industrial structure dynamic evolutionary model based on water resource optimal
allocation. Soft Science, 2009, 23(5): 92-96. (in Chinese)

BRom, ZR K0, MR, % SWAT RZY 5 K B IR B (RN S AT 7L 0], EMEHE/K %41, 2010, 29(1): 19-22.
CHEN Qiang, QIN Da-yong, GOU Si, et al. Research of the coupling of SWAT model and water allocation model.
Journal of Irrigation and Drainage, 2010, 29(1): 19-22. (in Chinese)

MRipess, Xfikh, XINZE, 2, @iE XA WIRE T KSR E —— B 777k 5 R UL N s2 B [M]. b
e A E KR L R, 2011

CHEN Xiao-hong, LIU De-di, LIU Bing-jun, et al. Optimal water resources allocation in humid area under changing
environment—Theories and application in Dongjiang River Basin. Beijing: China Water Power Press, 2011. (in Chi-



St 5 7™ 7K R YR B 1 FEE T 1 ) AR 1) L

nese)

[23] LOFTIS, B., LABADIE, J. W. and FONTANE, D. Optimal operation of a system of lakes for quality and quantity.
Proceedings of Specially Conference on Computer Applications in Water Resources, Buffalo, NY, 1985.

[24] WONG HUGH, S., SUN, N.-Z. Optimization of conjunctive use of surface water and groundwater with water quality
constraints. Proceeding of the Annual Water Resources Planning and Management Conference, 1997.

[25] DE AZEVEDO, L. G. T., GATES, T. K., FONTANE, D. G., LABADIE, J. W. and PORTO, R. L. Integration of water
quantity and quality in strategic river basin planning. Journal of Water Resources Planning & Management, 2000,
126(2): 85-97.

[26] #RIE T, T, Sk MG /KE HFRR0 =K EIERI 2 B AR B RL]. K J7R H12E#k, 2011, 30(3):
78-84.

XU Guo-bin, WANG Jian and MA Chao. Multi-objective optimal dispatching model combined with water quality ob-
jectives for Three Gorges reservoir in non-flood season. Journal of Hydroelectric Engineering, 2011, 30(3): 78-84. (in
Chinese)

[27] LIU, D. D., GUQ, S. L., SHAO, Q. X., et al. Optimal allocation of water quantity and waste load in the Northwest
Pearl River Delta, China. Stochastic Environmental Research and Risk Assessment, 2014.

[28] k&=, EEK. AUREUXKSOKRIEZIATEIM]. Abat: Bz, 2007
ZHANG Jian-yun, WANG Guo-qing. Impact of climate change on hydrology and water resources. Beijing: Science
Press, 2003. (in Chinese)

[29] MILLY,P.C. D., BETANCOURT, J., FALKENMARK, M., HIRSCH, R. M., KUNDZEWICZ, Z. W., LETTENMAIER,
D. P. and STOUFFER, R. J. Stationarity is dead: Whither water management? Science, 2008, 319(5863): 573-574.

[30] VFERHE, WRHE, WAL ARALIREE T /K SO JUAN G B inl APk AR[I]. /K BRUEHIE L, 2013, 2(2): 85-95.

XU Chong-yu, CHEN Hua and GUO Sheng-lian. Hydrological modeling in a changing environment: Issues and chal-
lenges. Journal of Water Resources Research, 2013, 2(2): 85-95. (in Chinese)

[31] MONTANARI, A., YOUNG, G., SAVENUJE, H. H. G, et al. “Panta Rhei-Everything Flows”: Change in hydrology
and society—The IAHS scientific decade 2013-2022. Hydrological Sciences Journal, 2013, 28(6): 1256-1275.

188



	Technique Controversies and Challenges of Applying the Strictest Water Resources Control System
	Abstract
	Keywords
	实施最严格水资源管理制度面临的技术问题与挑战
	摘  要
	关键词
	1. 引言
	2. 最严格水资源管理制度与水资源优化配置之间的关系
	2.1. 水资源优化配置的含义
	2.2. 最严格水资源管理制度是落实水资源优化配置方案的根本保障
	2.3. 水资源优化配置是实施最严格水资源管理制度的核心支撑技术

	3. 水资源优化配置研究进展与存在的问题
	3.1. 国内外研究进展
	3.2. 面临的问题与挑战

	4. 最严格水资源管理制度下水资源优化配置研究的对策
	4.1. 水资源优化配置的模型结构
	4.2. 水资源优化配置的模型动态适应与求解
	4.3. 水资源优化配置方案的评价

	5. 结论和建议
	参考文献 (References)

