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Effectiveness Evaluation of Reservoir Group Regulation and Warning Linkage During
the Haihe “23-7” Flood

Tan Yon,

Hubei Haochuan Water Conservancy and Hydropower Enggineering Co., Ltd., Wuhan, Hubei 430071, China
Abstract: To identify the role of basin water project scheduling and warning response under extreme rainstorms, this
study reviews the Haihe “23-7” basin-wide catastrophic flood based on publicly available materials released by the China
Meteorological Administration, the Ministry of Water Resources Haihe River Water Conservancy Commission, and
the Beijing Water Authority. Multi-source data cross-verification, process indicator comparison, and derived indicator
calculation are used to analyze rainfall abnormality, the peak reduction effect of the Yongding River engineering system,
and the flood retention benefits of reservoir groups in the basin. The results show that the average rainfall in Beijing during
this event was 331 mm, lasting 83 h, which was 94.7% and 61.5% higher than the average rainfall of the “7-21” event in
2012 and the “7-20” event in 2016, respectively. Guanting Reservoir retained 79 million m® of upstream inflow, and three
downstream regulation and storage projects retained 75 million m®. After regulation and storage, the peak discharge of
4,650 m%s at Lugou Bridge was reduced to an outbound peak discharge of 1,930 m®/s. The peak reduction rate calculated
based on publicly released cross-section discharge data was 58.5%, and the flood peak propagation time was delayed
by 19 h. A total of 84 large and medium-sized reservoirs in the Haihe River Basin retained more than 2.85 billion m® of
floodwater. The study suggests that, during extreme events, engineering effectiveness comes from the combined effects
of pre-release and storage capacity preparation, cascade retention, flood detention area operation, and grassroots warning
actions. Peak reduction rate alone cannot replace a complete evaluation of flood control benefits. Event data should be
uniformly archived according to source, statistical caliber, and action time, so as to support subsequent basin-level review

and emergency plan iteration.
Keywords: Haihe River Basin; “23-7” flood; reservoir group operation; peak reduction and peak staggering; warning
linkage; public data
5= BORICHLR, T i S0 A 1 T AN B i 3 X
PR PO A RN 2 R, U EE B PSR AR RAT “ A RAEBOK” , B
Pom R RGN, X ES ., TREBKES RS ZER% R 2], dArabase,. MRseih X 5617 5
Frofe RO REL. AR, BFLX B . 20234E T H29HE8H 1 H, mTAEX “4t

17



2026 E£1%E £5H]

IKER IR

TR BRI L MR RR TR R R,
P B “23 « 77 JA R K. ZE R A
Jemts b, REESH, A 2 & IR 5 K,
TR0 K R R A YA e U AT B A i R g

CLA 7 R 20 A SRR A, LR R B
B UL I N 0 A R X R SR AT T 00 Y, B
RATFIRER B R, BRI N L IR
. ASSTAE N TFHEREIA T N K B R . K
TR & R T AT S BE AT B, BT I IH R
SEH TRV RN RRE VO L, AN R B R HOLIA B B AN T
250 RN

1 BIERIBESHRSE

W R AU, B —RKRAETR, PEA
G S A ) 4 1R R g B /KA S AT b i T = TR 7R R
ARG P 8 T RK TR R R, BT
FF B K. RBEAKE. D) KERREEE. S
W Bt B3 e O B AP U 2 S U s B = SR YK
PERLRE it 84 HE KR RIKE Rit £t &, 2R
SRBERIR DR N IS5 A T ™ o DU KR TR
SEAWRBEDT T, T K &k X o — A i
R 5 TRECA T SE B . A —Fabnil 26 R &
IR RATEE IERR S, BRI R RIZ% .

SNT R R E T R RSO RIS =
AN, B R, 0T A E 2 8 R A
Ao I PE . A E R A E AR, o
PR Y v o I TRTETE ST e O g A e < 17
AP=(P2023-Pi) /PiX100% i+, i f2-1 59 B AC
O I=P/T, H PRI FEFBERNE. T AJiH;
Hillg 2 4% n=(Qin—Qout) /Qin X 100% T1 5. XEH T
AR B AN B A B R R K 9, n AR
I3 R K BRI R R TR, BRI NI XAV IR
T TR 5 R RS 5 M A [ ) B T A U

ZVEEAEA =AU, BUE A Z e, [F
e bn R A (RGN R 2 AU, %8 2R e bR X
SYHEBEMERS R, WHEBEASEN. REULES
AKARAR, P CAE B B S, AR
BERIERS T X8R T B S AR RN R VR
s FFAEMR IR R S T TR T Rk E . 1%
AbERE I R A AT AL, B A OGOk RS A
RRAR.

2 EMEENREY ST

FRAE SRR, shad R AR I 2R
FERY &N 1003mm, b 5T &V 5K /K FE vk S0 P

18

BN T44. 8mm, RIHT T AL E Hh X A A I LAk i
FEFEMICR. dbaii e -FA RN &y 33Imm. [
IfF 83h; 5 2012 4F “7 21”7 f# 170mm. 19h LA X
2016 4F “7 + 207 f) 205 mm. 55h fHLEL, MEREEH
THHFREEm R K P Hh s, AT R R
Sy AIIE N 94. 7% AN 61. 5%; I FE T 48 5 5 AR EE A 4>
J93.99. 8.95 F1 3. 73mm/h, XYW “23 7”7 KE
BURE AR A B PR B RO, TR A H] e
SRR KA T SR RN I R AR BRI, AR S IR
N FE 25 5 T AR«

KIBFFLIBH) 73 AT i — k& B, &K 1h, 6h,
24h A1 48h [ PRI &5 Bl % B A ANt R FE R 0 2
7% 23%. 59% B 92% (5 %M K 2 K AETE 2 #) 13
NI B M) b, A R B R e
JUBE, RV A 5 B T 2 1 v R S 8 vk 7 IR H B A Ji
K, 48h RN R GWEK S /KA, & X HA
Ko QNS AR — /NI I R 2 T AR, s ZE
KIn M Al WRAFELAENSKEL
AT X A AL 2

=1 EEH =R ARG RN IE 2 E ARt

- 2012 4F | 2016 4F | 2023 4F ,
=Y SIS
*E*/]: “74917 “7.90” “93 477 ﬂédg

2012- 2023-07-
‘Tj‘ Oty e [3]
WA | o, |2016-07-20] 0 " 0o
AT (3]

o 170 205 331

[ R /mm
[N i /h 19 55 83 o]
Ry
FEEEACTE / | 8.95 3.73 3.99 |AXitE
(mm-h™)

3IKEEBHEE S Rh A EE

K FE T A VAL R B R R R AT
HEEMH, BITAKESEE LIRK0.79 10 m?, SR
WEKE. BBHKE. B KELFEE 0.75 2 m?,
DU TAE L2 35 1. 54 12 mP. F5 VAR T T k0GR B
4650m?%/s, Zeid Vi K & AN TE A 7R gy
1930m?/s. MRIEASC G — A THE, i ) vk %
fik 58. 5%, VLU RERTAIAE S 19h, HilWEFEAK T T
FBKALRIE 7, AR IR B IR N R R 4
BT ARG TR], 3 0 R BB AR

Fi B A S5 0 W R SR A3 BT, 84 JRE K R BB K 3
2k 28.5 40 m?, ARYEE 7 A VAT DAL 24 A
R 751 5 B G TR, AN T EGE 462. 3



KRB

20264 E£14%E E£5H]

JIN o MG RRAT F  E K E  X DR R 8 AL,
ko B AR HEOR KB 7 o BUAS Lad iR & PR K
S TIE i DOMIRERS e HE R A AR . Bk
PEA= ST AN TS R 8 At X s N R i s, i
HESEFRTTIRE R R PR N Bt A RE IR A S TR2
RS S PRI o

YRR RE IS A TURAR AT . Bl KRR
T KEBREEAPIRER, XEP R AT 2
TR R 2 4. A BRI N IZ IR R R A
B PERIE A BRI A, 2R 5 AR 7K 2 2 BT 7K AR
NUHAE AERE T L E A XCHE SR AR B IR IR R
NIFBURIANBEIE SR 25 ) [ 132 /N (3 A, T BAASOAS
X AT LAY, MRMEER. Wik
PRI | AR [A] 55 R AR 6 R 45 RORACE

5000 7 4,650

4000 A

REHIIER 58.5%

3000 4

W&/ (m3/s)

2000 4

1000

ST ERTE itz
B 1 Sk ) K SR B T At T L

4 NE — i E— 55 EXTh A %l

A R TR R B2 1 A 2 LR R I 2 KU SR 3R
B KPR AR N — DN AR 5, W RN shBE
R DUASA I ARSI R AR 4 RN X3 S
ANHETE, K IC A2 PRI BOM BT TR], ZKAT B
Jrmngs e IEARE ), 2 SRR XU A
AR SEE N R . I (RO T A s (T3
Wy SREE AT HIA ERBURA

HIEHEJS 19h FEEME, HEFARWRETH
WX AL PE TR A LA TE ] RE S AE TR LI
ZRTENIE, RS th 32 25 A & i i X AR R
T 7 i B4 W T A I TR] L 2 X DL R AT B
I 1a] o RIS B2 2 RN F T TH A o

FOHBIRES — S D4R, PERYE B SO RUE
AP, S W AT %), FEtEE g X E,
HIl U R A T T AT LR, PR N I BIIPAS AR I
JEH & M BB IAE RS 5 K EE U 1) il oxd 55 2 )
AR AT AR AL B B o 81T Z RIS # BRI R
AR NG R B R E MR E R

53¥ie

HJg 2] DM A S-S i by, ASREIE PN K

PEHEL 25 I ME— FRifE. AL 58. 5% M) UME 2 A~
O T W T b 0 BB H A B0, T DA R K g T T
FEAR R A E L RE A G 298, (H2 AR
2720m?/s W Z B4RV RT3 — /K e o BE ™ Y
A R B AL X A BE R . SCIIEN S VRS L
WO, MG T R S 5t A AT ERA
RESERIZ A, PRI A S R iR R4 2R

TR A A B AR R PR AN . B R
FHRP AR fH . BiEEB AL, RKEE. .
BIEIX . PUERERS . H SIEFE 4 1
ROZEOREFF “E TSV gk, AreRid AT S
WU R0 A

Xt BTV SR AT R AR R 2 R B R BE I T
o o E BN N 5 B A% F FUR DB IS, AR
B N R KA LRGN, R I RER A S
R AT BT TAREE G 72, PRIEAS DU B B R A
BT A AT B

BT B B A TR RN A G0 — R . B N H R
WS & MR A ERFLSR, &
BT DRSS M AAEN R, HEASREEN BN
BRI o 5 TN AZ B I (0 B N S SRR B #117)
BERIRAB LK SC - KB IR, KK TRl 3E A0 & i
BEX A AT A A

6 5B

(1D #m “23-7” YK BB BEKR Pl
KMEXESMRFML. bR TR TFHFENER
331mm. Jj A 83h, &b FE S & R OKTF 2012 4E,
2016 = LR BRI, (H R P 2 o 5 AR 3 A AR s L XU
F B TR R AN AR 42 7 135 Y 5 A o

(2) 7K W] TR AA R AE A A % i B 2 1
b BRSO . ATFERHERE T & R =
JEHE TR MPEE BN 1. 54 12 m®, SV A it
g - B3 £ BT TR 1) 0 R 58. 5%, VEIEFESS T 19h. 1%
g5 B8 T TRE R AN I 3 [F 0V IR IR R A

(3) By vt R BE T 2 5] i 2% e B ok R A AT B
. FHEWEES— ST 104E, LR TE. S5,
WEES MR, EERERIRT ], 7R SRR RV OL T TR
GG 7K SC—IKBN 7k JF ks B A E S A2 R .

[ &3t ]

(1] E#A, "NZEE, B, & . BH “2377
MBUER AR AN ETEL AHEARE
frE BRI FEF AR
,2024,34(1) : 58-63.

=

o 3>

19



2026 E£1%E £5H]

IKEEIR

(2] thER , M EME, KEER, F. 87 “23-7" it
M A KR K K T M T B A AR AE [T
o & B A £ 2024, 34 (1) : 45-51.

(3] R/INE, EAMIE, TLHE, F. L mTEA23-77
M A AR AEE RN J]. ARIFEA¥ ¥
#H (ELRBFRR ) ,2024,60(5) : 632-640.

(4] =74, BXE, REA, . AETAZAR

20

BT REAEEZKRGRE——LIEH “23+77
TRBCME AR K K R gl [T] o B AR
£ ,2024,34(1) :64-67,77.

(5] B % B3 & A Z . B3 A2 AT ER 18I A7
AP E LA 2 NBILEZEF N B AR
EREXR. 2EHRAERKZARER A X
& [EB/OL]. (2023-09-13) [2026-08-02].



