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Discussion on the control indicators of sediment peak regulation in the Three Gorges
Reservoir during flood season after the impoundment of cascade reservoirs in the
lower reaches of Jinsha River
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Abstract: Sediment peak regulation (SPR) in the Three Gorges Reservoir (TGR) during the flood season can significantly
enhance the discharge of sediment. Studying the control indicators of SPR is important for ensuring the safety of the reservoir's
storage capacity and improving its overall benefits. Based on data recorded at hydrological stations in the TGR between 2003
and 2023, the characteristics of sediment transport in the reservoir during the flood season were identified. Following the
impoundment of cascade reservoirs in the lower reaches of the Jinsha River, the start-up control and process regulation
indicators of the SPR in the TGR were examined. The results indicate that the amount of sediment entering the TGR has
decreased considerably since the cascade reservoirs were impounded. Sediment transport in the TGR mainly occurs during
flood events. The main consideration is to activate the SPR when the forecasted peak discharge at the Cuntan station is not
less than 50,000 m?/s, the forecasted peak sediment concentration at the Cuntan station is not less than 1.5 kg/m?, and the
forecasted 7-day average sediment concentration at the Cuntan station is not less than 0.5 kg/m?. Considering flood control
safety and the multi-objective benefits of the reservoir, as well as the measured flow and sediment conditions during the SPR,
dynamic scheduling can be implemented according to dispatching strategies for three periods: water discharge peak blocking,
sediment transport in the reservoir and sediment discharge in front of the dam. In addition, real-time monitoring and forecasting
of sediment during the flood season form the basis of the SPR. It is necessary to continuously optimize sediment monitoring
and forecasting technologies to accurately control the start time and regulation process of the SPR and improve its overall
benefits. This study could provide technical support for optimising and refining the TGR's SPR during the flood season.
Keywords: Three Gorges Reservoir; sediment peak regulation; start-up control; process regulation; real-time monitoring and
forecasting of sediment

IR TREAERTHE Ky BUia . AKBERM A BRI R A BRI SR a8 4. 2R, 7KE
BKEE T RIRIE AR AT WP DOKAZIR T ARKITE LSS, SBUE X Wb % T8I, M
KGR R AR, B E K 2 B b B PRI, K PEUBIE Vb I AR A0 3 5 0 IR - o). [,
W TSR e K B TR B HEYD BE 000 T ORISR P A P 5 i A /K PR 2 5 R0 it 38 T SCED K

TR PEE VD I AR IR B 36 45 It B AR IR EOR YD « KA FEHEYD L ML % N ISR A1, o,

* 2025-02-14 WekE; 2025-06-07 W iE sk .
E X EHARIEIESTE (U2040218) FIZKFIHS I8 70 A2 5 A6 J7 ] it iA 31 8 5 50560 = TP i 7 %6 & H  (IWHR-SEDI-
2024-10) BEAEBI.

* % J#{E1E#; E-mail: ren_shil6@126.com.



7K PE VR BE VD 2 503 PR X YR VD IR FR A AT o RFE K EEB VI FE A (A BT B, BERE A K N LA . Bt
K BRI S TG Ve VB iR R, A E K B R B HE DU R U B T S BT 22 e, (R B B o K R 1R TR 11
KIe, KEEEH T NBEARRA . T T XK ZERWD m R RA R, AKERTE DL “£7 R
¥, RATREFBOUKFENR D KR, P E K AT A drs N T MR K R ™ EIR R0 n i, Y b
JE SRS W LA “£27 NERNLL “HE” NE, =K R RE L OF Sl R < B KD REN
I CEEHNE” U IvSE, B CEEHE BRAA RN N AZK IR, SKEEJRD IR H
THEEMTER, £ R o HE7 ERE, BE—BRBT W MEFR, /NRRKZE R KR
0215 S Hw R AP IR 7, AR08 TKERPIAR, [FR oy “ Bl RE” BRM KRR T H
USRS

Uk TRRAE VR BRI T R KT B SRRV E T TR, AW T S5 VR R B Bt B X e VD TR AR 1A
NSRRI AR ] A AT, TR B Sk SR A ¢ IR HRE T piR B T 0T, B M RE
BEBR BN 145mig 47, LARIF/KEHEYD, HAMRGE R KT8, Jitigd Bk £ 145migfr, £K
FE K 2 B3 vt 280 2 1) TR B R B9 D Ve v AR s UG L0 A I FFIR B /K B IEH B KA 175m, LA R /K EEALIE |
K EBFLEEUENRE. ZWOKEZKIBITUR, NEDEKRERD, BENERDFELEFIER
W, NHREGVIT NIHFEZUKESKG, NI B INEE e RURE KA R 081, 5] = 0k K 2R 1 e
0 SR IS TR AR D 204 3 3] TR RIR T, AR A . RHEE AR KD MR i AR IR 4 T E T
FESEFEA b, =K FEAR AR 22 DX VRV W i S Tk W (R K b e AP ARR IR 20, B 1 5 L O S T VR b 0
HB P, 2 AITE20124E, 20134, 20184F . 20204F AU R T “Ik /K THIZK e Ml W, & 7K T D o it =
Hevb” bR R0 122 2, BUS T 8 MRS SR, ERIER Bt & EIRT, Fem T K EH,
ST ZWOKEE ML G “ EIEHHE” BB CRDRE 2B s A R g .

YOV RE T SR AR AT LA A shim hl R AR S AR R AR P AR, 2wt T =0k EE VI VD W 1 B s
HFaIR MG Z RERT I, SVPTL VIR GOKPEEKIG, DA TE FE Fia b o = Wk /K B BIUIR 7K D 17 34 1A03& FH
AR o AR SC 32 BEARHE =06k 27 [X -3 At 3 B4 ) K Sk () S K SO VD B, T =0k K JEE B K AR
IR R R, 7R Ub IRt B SR 2013 SFE VDT R UFAR K I B K G =K 2 PR 7D 06 1 5
oz fl bR . BF TR R D IS ST F TR VD 0 1 2 SR ik o B S RN R S, Tk b i DX VDU AR
DR P 25 22 42 55 B BB X

1 AR XK HiE R IR

SRR A AT i S rh i 2 FARRIAE AR B B, S HIRUI AL 100 77 km?, @1 1 PR
b T E R B BN K PEAR B [EK X, K20 173kms 75 & 58 KU BEA K 3 AR K X, K29 487km.
R PE XV RE SR AR, EESRFARIL. BILA N T EK. BBRICAKIL T

ASCUEE T =Rk P #E K BLR2003~2023 5 Ve bt R~ IME K STt il SR S e = Ik K P
FINPEAR VDI RE, Herpduft . sRRE /KOS 70 08 SO FRIL . BIL A EEHIAR S, KRICTRERY .
ELo T AR ST B ok S = WA R AR b A S B, IR S AR ST B ok B it P K Vb it AR, SRR
Br b B R S IR KA AR R, R B 400 H 8, R AR =B R AR, %K
S AT L. B B S VVT R W B JUK FEAR AR B K, 428 1 4 KB B b TR, =K EN
R BRI, AR SORE DA IR SRR B3 B K2 AT 9 8] 55 10, B R M R0 201 34F BLJa = WK FE FRITR
Je v A% R 5 VD VU B R 4R

2 =gk BRI RS It

SWOKEEEKIBITUR, ERNEDE CRie. b RE=SZM, TR EZEPERE, 2003~
20124, 2013~20234EHUH6~9 F I 2 AP NEEVD 73 5l 91.82444t. 0.68344t, A& N E K
90.0%- 92.1%. @VWIL FIMGUKEE KBTI, ZWoKENEDSEERIEMES, HEABEAN
PRV B ERIE D T 49114140t IR, =K R 3t — 5 SR FE 5 Ut K a), AR o = 4 (260

2



ot =k K B RIS K BRI 4 7, 2003 ~20234E T AFE R AEBS bk, o, 2003~20124,
2013~20234F TR UL KT TR) N V0 5 o TR N FE 70 55 (1) 22 4P 24 LU AR 23 501 N 66.7% 67.5% . ANIF]
0k K ST B0~ sl v 0 1 5 =K EE N FE VD i 2 TR ) 58 R AN EI2 7R, 2003~20124F, AJEW &
SR A~ st A W R 1 DR 2 I L B R R A AR AL, kIR B PE 30000 ~65000m®/s X [A] AE AL I
NFEVSEB/NTFT00075t, “FIJNFEVDE3586 /it; 2013~20234F, =U/KEENEID BRI /D, 22013
. 20184 20204F TR K AE 133 U Ut K N FE Vb R 1 8000 /741, FEAR 1 Rk K ~F Wil kg 5 359
F30000~50000m%/sZ [a], AP i/NTF3000/5t, “FIINFEVD R A 1206 /5t, 452003 ~20124F 358
R T 66.4%.

P "
‘. l"ﬁ) NB
7, L E LR
{
3 R gf:
4 » e
J —
..' s\
v v A =
| TRt i = ‘
ne ”
% R
- [N . \
B 1 X S 44
Fig. 1 Sketch of the study area
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Fig. 2 The relationship between peak discharge at Cuntan station and incoming sediment amount during the flood season in the Three
Gorges Reservoir
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Fig. 3 The relationship between sediment deposition amount and sediment discharge ratio during the flood season in the Three

Gorges Reservoir
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Fig. 4 Schematic diagram of sediment peak regulation of the Three Gorges Reservoir in 2020
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Fig. 5 The daily cumulative frequency curve of sediment concentration at Cuntan Station from June to September
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Table 1 Sediment peak regulation process in the Three Gorges Reservoir during flood season
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