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Study on optimal allocation of water resources and operation
guarantee mechanism in joint scheduling of reservoir groups

Yabing Zhang
Anyang Municipal Water Conservancy Project Operation Guarantee Center, Anyang, Henan, 455133, China

Abstract

With water scarcity intensifying, coordinated reservoir scheduling has become a crucial approach for optimizing basin resource
allocation and management. This study focuses on a typical two-stage reservoir system, developing a configuration model that
incorporates water inflow uncertainties, diversified supply-demand relationships, and ecological constraints. The research explores
optimization mechanisms and stakeholder coordination across multiple objectives including flood control, water supply, power
generation, and ecological protection. Case analysis demonstrates that this model enhances water utilization efficiency, reduces
flood and drought risks, while balancing ecological and developmental needs. However, operational challenges persist, including
information asymmetry and inadequate risk management. To address these issues, the paper proposes enhancing information sharing,
risk early-warning systems, dynamic adjustment mechanisms, and collaborative management frameworks. These improvements drive
intelligent and refined coordinated scheduling, providing actionable insights for basin governance and sustainable water resource
utilization.

Keywords
reservoir group; joint operation; optimal allocation of water resources; operation guarantee mechanism; two-stage upstream and
downstream; watershed management

IKEBEBRABAERKZRANEERISITREVSHITR

Q2SS

AT KR TARE TR L, JE - AR 22PH 455133

i E

[ A KRR A2k B 7&@7&?}%/\1}%?ﬁva/,.uiwtﬂcﬁaﬁ 588 ERFH, AXARA FTHBEIXKER S, ¥
BEERRARRF RN, BE S AN EEZHRGRELD, it LG, K, Ao, 255 % BAFToRH & L
T%ﬂé%%o%m%%ﬁm FREXTRARK RN R, BEKERERE, RRASEARER, 255V ®E
EfE B RS RIeFIEREFHE, A, XFRBFZEZLLET. NERE, SHARES R TR, HHHELSAEL
PRI, AR, ARG S KR T4 ﬁﬂ&ﬁ%*ﬁ%

EScan|

KR BEARE; KFBRMALERE ; BTRENS; L THEBEX; RksE

15§ SRR TR SRR, AR R ki AT

REKAES R, e s | eSS
SASARISE TR, I, SRR 0 KA E MRS RS & RIS
REOSBIIDISIR  FOFIES RO KL |\ om p i e oo o
ST R i T AR B AR, 75 S St
SARIDRENLS RPN TORBAIRE SO0 2N, SR merm  ppenss TrmsrmeR, o EAKEER RIS,
S e N N oo e
PR ST AA RIS, AR et e g
ik, WBERTRENSAEAREION, FUHE 0 o e o g e
Pk Bt ST ERSIER, JEMBURIGURT. BORSHE  pmane = oeprinsi . Mamie b, KEeREBEAE
AT ARG TR, KSCE. K. RIS, Ao
[(fEEEMN] kTR (1983-) , 5, PETMEIBA, X  goppm, wmEL B, 2450, 252 AR,

A, BTN, MBI ERHR. WEE TS 2L, BRATHRE B ESEbs

42



KFRZESHA - $£08% - 5§09 - 2025 F 09 A

Hh, gok, EMERSERELE . AR, s nav,
VAR FEABMA TR AEeA . [FEM. EaefoTmbh
BURRE, MAT, SETOKCN, SERERR . BEs ., BRE
DORHBRER STk, A Z/KEDRESE TR 0E T
O STHERIROAR SR
2.2 ERSMKERBKSRELRIVK

RIKIEZEH 20 20 b R T S B K PER R & HEE,
SEIE AP BARANIERE — A Stisk . HARZEE) [
B, TE B SRR ENUE], SEZ HbR, SEid
ATE S E . FREEHBEETPRLK, PREERAKAIIRA
L SIS E AT, AKERRS RIS R E R
KL, WA BRI E TR LARGEE . Bk, K. AR
WD ZEERRGIER, HHRRDER, DX, 2B
TR, A KR OUELE . Tk, “—EE—R" “9

WERE" AT SR, ERMA. FaP
eintudis, BERIEER A ESENE, (EERIAERK

ML, RETEFESIEI A BALERAE AR . Rt
NI SE BNV R S F RIR, R BT
kil s
2.3 FTiEMmEIUKEREERE S S B BT
BN B UK PERFEE, RIREVF 2 IR E E &
RS DRI G /KRR, TR LA D Rl T
B REEDIGEE . B TRERA RO E, TR KN
PERK, R, A SR B TR, PBDKEE Rl A
H, B, SO alkE . KEMREERESTET . Eit
ET, BREMREFRDFBE L TR 2 34 ThREE
i, WEREHZESR, ERRBENNIE, DI, B
17 1 5 e S e 22 S 7 =R T Sl
M AR ARG AR, ARSI RiRERE ),
WHEERR TOmEL R, SEBL T R K R
FESES” W RRE: . B L HARA S
B RERETHLEIRRFLEE R, B Al
TKEERE LMD B A B SRR RR A

3 LM IKERKGAENANLEE
B
3.1 Z ERKFREMLEEREGE

T B N RBE KRR, R SHmyIEE | 4ok
KEER. EREZTER. SR —ERAR, S
AR AR B A S S SE e LAl . 58, RRAURRER
G LS IKERRER . SRk, 7ML . R EDR Y
2o Hk, FRBIUE KNG Canlr .l 2225 ) K
B KB WZESRIARRETER . 2 BRI R AN
Ptdedudali s Bbrdt s, K& Bbrdas S4maR-a
BAL, TR %, HEEdE D, FRIBE
HOKFHIATREE S RIS, RIS R AL, k]
DU 7 2GR AR A R R AT SR o e T ML it e

BURSAIED T, IERRZ AR AR BT K EER R A
Ras, ST RSP
3.2 LTt SKEZNTSS B R

IKEEREER A AR SRR, KRBT £ Nz R
BT EKEASSE. B, LiipKEs P ERER,
AN FAERKI M s Tk i B B oK, SR e s
BETo HUK, AR SRR SR SRoKITHR . FifE KRR
ARmEREEEE, ShENEEEN R, HERRED
fid, B3z ERpEEpLEnE B P e R EE. Y
Ferb, RIRALES K. AR S . ESAMEE TR,
Pl BRI IOR . B CFEE + SERT AR S
SIS VARERIN, BRI AR, o REBEIET, HRR
REAREIERATENE. ZOITR, AR TEE R
TR, BESFII IS | KRR AR EAIA G TGS,
AT K ST AR I 2
3.3 £EFRIPSHLEF U EISKH

bR B K BERF IR B AN PR A2 2 i FZK
TR, EFHFSEENIRAE SRR FERMATT RS, &
IR, B K . EEE AT S TR YRR U
HORTEER . IR T E AR L, W NFEURAEL, =
REA . SRS A S T RSB ALY . B “AEARISE
e PR JE, SEAES B LBt AR, #B00R
R S EA AR AT BREORE S T e, B
BHGE TERTR . A TE BRI E AR, e
LPFRER I, KRR A R R TR SRR BRSO
PREE T RVEERE . STk . Tk FARIZK A B ZR S I
fio ARETTRFTREE TR, SLIAESP SE5TR
RIS —, HEAhEa s TR L R P,

4 K EBB SR ERIZITRENVLH S5 R 6154
41 EENEERNVAEZIETS

SEE RN EEROK EERE S e S R, AT A
HIE R BRI & o BB 1B . FEZRK S
HEb ], BREEIINES, ST EER KRR, FEER . SR
K A ERER S RIS T, RS S8R0K
XIHR  BEEIEE | (AR . PSSR, R
EEIEEA SR, oL “EEKER
AL, WA, AEHE. AN LERESOR, S
RIS PRIBITIR RS, PETHR R A A N 200 fi/ 5
s PR SR LRSI S S R, SRRk
NSNS A A, i S R Rk
HH . BRUCEE BT TKERETIRaE . B3
MCSEREMKCE, &Sl b NN m s B O IR SR R
PREE,
4.2 TREIE 5 XU R F5UZE A Bz A1

K EERFIR G T S sh . SR ANTE e M i =
Pt A7 e TIsE S XEGTEN A2 e E L, N

43

A



