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Abstract; [ Objective]In 2022, the Poyang Lake Basin experienced a rare drought event with consecutive summer and autumn
aridity and extremely low water levels during the flood season, leading to sustained declines in river and reservoir water levels.
Implementing coordinated water supply scheduling for the reservoir groups in the basin can alleviate the prominent imbalance
between water supply and demand. [ Methods | Taking the Yuanhe River Basin (a tributary of the Ganjiang River) as an
example, 10 key water supply projects and 30 critical water supply targets were selected. A coordinated water supply scheduling
model for reservoirs in the basin was established using the MIKE Basin model. Coordinated water supply regulation measures for
reservoirs were proposed, and the water supply scheduling effects in the basin were analyzed. [ Results]In typical years such as
2001, 2007, and 2022, six water consumers in the Yuanhe River Basin, including the Shankouyan irrigation area, Yuanhe
Water Plant, Feijiantan irrigation area, Yuannan irrigation area, Yuanhuiqu irrigation area, and Menghe irrigation area,
experienced water shortages with water shortage rates ranging from 0.2% to 28.9%. After implementing three regulation
measures, including adjusting the limit water levels of water supply for Shankouyan, Feijiantan, and Jiangkou reservoirs,
adjusting the water supply targets for Shankouyan reservoir, and adding new reservoir projects, the water shortage levels of the
main water consumers significantly improved, achieving an average 7.2% reduction in water shortage. Under three inflow
frequencies of 90%, 95%, and 99%, the water shortage rates for Shankouyan irrigation area, Feijiantan irrigation area, and
Yuanhuiqu irrigation area decreased by an average of 7.41%, 3.46%, and 2.28%, respectively. [ Conclusion]Based on the
actual water shortage conditions, reasonable reservoir regulation measures are proposed, which effectively improves the water
shortage levels of major water consumers, such as irrigation areas in the dry season. These measures can provide technical

support for the response to extreme drought events in river basins.
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Fig. 1 River network and main reservoir distribution in Yuanhe River Basin
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Table 4 Basin water shortage in different typical years
. _ z2001 4 _ _ ?2007 4 _ _ q2022 AE _
oK/ m BRK A/ % oK/ T m BIK A/ % Bk i/ J7 m Bk R/ %
1 FEAEIX 1.046. 1 19.9 766. 5 18.6 921.6 8.8
KT 254.2 2.9 120.7 1.4 16. 1 0.2
REEVE R 1310.2 4.2 1230.3 7.2 809. 6 3.6
ERHEX 299. 8 2.9 342.2 8.3 49.9 1.1
THEHEX 790. 2 2.3 1775.0 5.7 1034.1 2.6
T X 453. 4 11.7 963. 8 28.9 796.7 15.8

IKT RN A E XK, FEISEAT s rh K I, U
LI FEZE 1000 7 m’

TE = ARV R R BE LR T, ARUCR IR
Tt 1, PR 2 AR 3, AT ARIE SR
TR R B 3 AR B 45 R K P ok A AR Ak, 25 3 n
K6 iR,

2001 4, REUEE 15, 10 A HE X K &
AT322.9 5 m’, BUKEH 19. 9% F 13.8%;
TG HE oK B> T 282.5 7 m®, BRAK R
14. 9% > 2 11.7%; 3% BEFE X oK &> T
790.2 7 m®, BRKFEN 2. 3%/ F 0, AETEBRIK
MG, L RBUE 2 )5, =R X K > T
45.2 7 m®, BUKZEM 1. 0%/ F 0.8%; =K
BOK R/ T 254.2 T m®, BUKERE 2. 5%/ F 0,
AEAEHOKIG , #E— LRG3 f5, CONEHEX
BoK BT 544.9 7w’ BOKFRH 11 7% 080 2=
5.5%, REEHEXEOK A 254.6 1 m’, BUOKEH
0. 8%/ % 0, I HE X B g /D> 453.4 T m’,
BOKEE 11 7%/0 % 0, RNFEEHKIHE

2007 4F, SREUGEEGE 1 J5, 1 1A Xk K R
BT 467 Tim®, BRIKRE 18, 6% [ E 7. 3% ; KEITE
TR BRI T 424.2 07w’ BOKFRR 14, 3% %
£ 9.3%; RHEEEXHKEHADT 1558 5 m®, 6t
KA 5. TR IR 0. 7%, HE— L REBUHE 2 J5,
K Bk R/ 1207 J7 m®, Bk ERE 2. 9% % 2
0, NAEBUKIG, #— LRI 3 5, KO
TR KB/ T 806, 1 7 m®, BUKERH 9. 3% %R
0; R XK FEW D 342.2 T m’, HLKEKH
2.0% %% 05 & HE X Bk # k> 963.8 T m?’, Bl
K 28. 9% &2 0, AIFAEBKIIG:,

2022 4, REGEIE 1 f5, A E XK &
T 42001 T m’, KRB 8.8% M % 4.8%; K&
TEHE - BOK B0 T 433.8 7 m®, BKEH 100 1%
M 4. 7% ; 52 BUHEXEUKEIRA T 1034.1 Jm’,
HOKHH 2.6% M2 0, NEESUKIS, F—H R
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U it 2 )5, 3K Sk s> 1601 5 m?, Bk
HH0.4%f % 0, NMEAEGKMG, #—P RIE
it 3 )5, KEIEVE R Bk EA T 375.8 1 m’, ok
R 4. 7% %2 0; RAHE X HUK B 49.9 T m’,
BUKRH 0. 29522 05 BRI X oK S8/ 796.7 J7 m’
BAKCRE 15, 8% E 0, ANFAEBIKIIS,
3.3 AEFAKMETEEHR

FEARRIAFR AR A G B AR R AT DL R, 7K PR ]
HEK A AT sk, &FXF 2001 4F . 2007 4 F1 2022 4F
SN R 90% . 95% Fl 99% = R K AR
AHTLL TS RGBT R YT = R TR K i T Ak
o XTI A K E, fE 2001 4F 2007 4F 1 2022
ARSI K AR T ] ok AR N, AR R B AE
5%V, SRR R 1.5 /2 m* . XFT RSk
P, 2001 4EF0 2022 4EAN [F] R K A3 28 A) fHk K & AH 22
BN, FHA K E R 0.5 12 m®, [EMFEHET
2007 4E %5 2001 4EF1 2022 4F % ] {7k & 0 W50,
B 15% V4 1, PRIk ER 0. 68 42 m*; X FIL
FKJE, 2001 45H1 2007 4FAS [R] R K 43R T ] itk
RN, SEXR K E N 0. 47 42 m®, (AR FEIR
T 2022 4% 2001 4EH1 2007 4F AT K 5 B 5
B 10% 4 L, SEAT KRR 0.54 /2 m®

R P A AR 1L A X K BIVETE X A
T HURRE AR BT S, b 3 AR E T
RUAFEI R e AK A0 2 e K R B A8 Ak, S5 R ank 5 Fr
G, FERIL 3 PRSI FAREX | G
DX 11 Bl 7K A 0 B E X AT I R A RRAIG, X
2007 4FRK i B AL 2001 4F 1 2022 4 7 Hf 7K 78 B ol
ETHE R, XTI OEE X, EEXF 2001 4R A
2022 SRR FE 3 BTSRRI P R it 1T A R BRI
BROKFREE, BRAKFE T RE 3.93% F1 6.23%, 1%l
X 2007 AR KL AR, PR e T R A DXk Ak
FREE, 90% . 95%F1 99% Fe /KA Sk 3K 43 T B¢
10.30% . 12.50% Fl 13.40% , *FF &R X, £
X 2001 4EAT 2022 4F R KRB 3 PO Sk R
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Fig. 6 Results of reservoir regulation measures in typical years
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BRAE, Z//EF MIKE Basin FOZIREA KN ERBE SR ET R

SEHIF B 3.10% A1 2. 50% 5 &1 %F 2007 43k K i 7,
PRI it T R M R AT X BOK R, 90% , 95% Al
99% K A AR R IK R 435I T B 2.60% 7. 20% F
4.50%, M TREEREIX, %2001 4% K it 7
3R BRACE TR 1. 77% 5 51X 2022 48K
KIS 3 FpiA, PR R AR B BR AT R,
IR R 0. 67% 5 £1%F 2007 453 Kt 72, 90% .
95% 1 99% >k 7K i % K ik 7K 2R 43 J T B 3.00% |
5.70% 1 4. 50% .

4 ZERTIE

WK P ADK A RSO R, KR
FJHEE RIS 23 2%, TR BERFIE AT LA 308
FEX IR AR R X T e B IX, R R
REAL K 9 IR 2 48 91358 ] WEAP A 7 27K T4 I
B A B R B R S E R R, S 2035
AERTREAEAE I BIOK IR, 3T K 28 4 lilt WEAP
BRRY, SR SO S R T R X T R K
VRBCE, 45T % e DR b AR L e, 3
o3 b DX K i R AR BE AT R T 10% ~ 15% , B OGO
25U 57 ] WEAP BB X He A ] - 52 45 2 1 75 7K
Jr%E, AR K G R I R U AT 2 5% ~ 20%
FYBRAK R ARSCR A St Rt T 3 Fitk i
Jiti, W BOKF B TR 1%, 5 A0 4
GIEE =V

MIKE Basin R DL g Ml Sz 7K ) TR 45 25 10 7K
PEIRIC AR B, AR W X BE b R K AR AL B
B KRV PR A E AL, AR A T
BT RUK BERE IR & SRR ER S Bk SCasi Ay
NAM Fl/K P54 Bk MIKE Basin AH4S S, %K
JEE RN [X 5 7K R AR AR A ) S S K W RS DU T A
i, HARRURZENT 5% AR SCRTHYEEA B R
BEAURE BE A 5%, T LA e dtb 2 e 38 7K 9% IR 25 AR
o DAZKHL 3l R AR 25 3t LK S5k O 2 Rl /Nl H AR
T g ) 3T MIKE Basin 2257 T BT 1L X ] 7k
PEAE /K IR EERCAY | SEBL T R AR AT 44 e V-
EFIK S EE R A 8 B 2, A5 A0 K MIKE Basin
B Excel MURISKE T BARLE &, LT 20
FOKEERERR A T EERL, T TR T R KRS T
Xt R SR K B, BT AR R K R
T REEE ST T BEUWIA MIKE Basin 7K %% YR AR AL A5
PR ST T PR A A K SR e/ N H bR
PREL, HeZAN FEK 7 b Bk R 10%, 2R
SEISVHENT T B T AR A e AV M XK B R
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Table 5 Results of scheduling measures in typical years %
Sk LA X ROTRVE B X
2001 4E 2007 4E 2022 4 2001 4F 2007 4 2022 4 2001 4E 2007 4 2022 4
k&1 22.6 10.3 22.0 11.9 2.6 19.4 5.1 3.0 6.4
P=90% | #KF2 17.3 0.0 15.1 8.4 0.0 15.9 2.9 0.0 5.0
BRoK 2R iR 5.3 10.3 6.9 3.5 2.6 3.5 2.2 3.0 1.4
Bk® 1 23.7 18.6 24.2 18.6 7.2 22.0 5.6 5.7 8.5
P=95% | fk#2 19.4 6.1 17.5 15.1 0.0 19.1 3.9 0.0 8.0
BRIK FE R 4.3 12.5 6.7 3.5 7.2 2.9 1.7 5.7 0.5
BUKkE 1 30.3 20.9 34.2 26.4 8.8 26.2 7.8 6.0 19.3
P=99% | HkF2 28.1 7.5 29.1 24.1 4.3 25.1 6.4 1.5 19.2
BRI 2.2 13.4 5.1 2.3 4.5 1.1 1.4 4.5 0.1

T BOKER 1 RS BUIIH AL T FIK P SOk R BRoKk R 2 35 R0 3 Rt e K BukcR,

BRI TR R A SR TR ETIR T, LUK
R BB RK FEIREL E 58 X LA G I AR,
A3z MIKE Basin A5 5 43 M AN [6] T80 7K 22 8 i
(FEM, T TR RN AL R S5 5, B
A R B TR . AN, HEE K A BT B K 15
K24+ EE, i F MIKE Basin ¥4 (1) FH 7K
BRI RN BUK SRR S I 2, ARk
BEfk RIGGE A Fir A S R G K22 ke,
AR SCUAAE 2SR R DR HE AR 42, g8 R A R ]
IKFER, FEANFR KA R T SRR v R R 7%, Wi
UK AR M I

AHAT LA A I 3K 5% Y T e sl A 7K R T
FESE A BETF IR SE , A SO IR RIS BR K oL 72, 78
AN ] AR T S A A K O] 2 6 7K P Bk K TS Y 2
5o (HYRI TR A R ZAL, TR =407
kLR k. (1)MIKE Basin 240 — B E R 2
“ERIRBOE T, BVAT A Y K B8 R 2 48 T K R RN K R
SRR AR TEZS (B ROEE R A 8 B B ) 2P A
KA AT AT LIS BB i a5 2R, B SR FE AL FHHE
JKET 22 ) BRR 2Z . 454 MIKE Basin % &
M) ZIRIF RN, TR E Sk FE A5 Rl I Ak
SRS, (AEARMEREISRE R, (2)
T o A K S e G R R 4%, LA s
RUEEHE A TT RAEGY, FELERTIK R HEAK I A%
SRVPAL NG 78 /0 B IR, 0 e S AR st A K S 14
Mr SHFESRE, ARARAL K (0 52 PR B H el K R
PP B N PERE I, 75 B DR 7K R K R B B
Rk, (3)SEPR_L, Al K U1 3 S % 1
A DA —E PR R X R, s TR R R
DU L R e T8 AT L - 4 T 00 A A0 i 2 SR
AT R AEAE 25 P X Sl ) K 7K 28 55 D T AS 7853 55
(M), 25 el & AR B T AR e, TER 2k

42

IS TN 75432 B 1 i 25 B W35 I 203
5 45 i

(1) 3 i i B L 75 F 4 23 Ar, 2001, 2007 Fi
2022 AEFETR N 6 LK X RAFAEBOK E B, LAVE
XBRAK R 3, FEREUT WK BRI KA, K
JEASEAKAT: 55 R0 46 5 K TR = FhJA 45 it 5, 2001
AL A E B R D T 6. 1%, 2007 4F-F1 2022
ARG DX BK 253 B /D T 28.9% 1 15. 8%,
KPR AE BLERAS 2 T A AR

(2) X FAHRI M ALAE ) 1l IR AL 45
KADK TR 832 R K e — e f AR fb . 78
90% . 95%F 99% =FIURIG T, I HAHEX &
1| TERLTHE DX A SR B — R R R G 5 1) /K R 45 o IR
XATH R BEAR, 52 EOR K SRR B2, 2007 4R 48
2001 4FH1 2022 AFFE S /K AR BE 2038 Jy T 5y W
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