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Effect of Baige landslide-dammed lake on runoff and sediment of the Jinsha River and
operation of cascade reservoirs”

ZHU Lingling™ , LI Shengwei, DONG Bingjiang, XU Quanxi & YUAN Jing
( Bureau of Hydrology, Changjiang Water Resources Commission, Wuhan 430010, P.R.China)

Abstract. Baige landslide occurred in the upstream of Jinsha River in October 10, 2018 caused the most serious river blockage event
in the recent hundred years. Formation and breaking of the Baige landslide-dammed lake ( BLDL) had unknown effects on water and
sediment conditions and the operation of cascade hydropower stations in the main stream of the downstream Jinsha River. Based on the
observational data of the temporary gauge station near the BLDL and the controlled hydrological stations in the main trunk of Jinsha
River, the effects of BLDL on water and sediment conditions in the middle and lower Jinsha River are studied. Combining with the op-
eration of cascade reservoirs before and after the breaking of the landslide-dammed lake, the sediment retention amount of cascade
reservoirs is estimated. The results showed the breaking of the BLDL formed a super-historical hydrograph of water and sediment in
the middle Jinsha River. After the emergency regulation of cascade reservoirs in the middle Jinsha River, the extraordinary flood
caused by the outbreak of the BLDL was reduced to a normal flood. Nearly 26% of the sediment generated by landslides is transported
and deposited in cascade reservoirs in the middle Jinsha River. Among them, the Liyuan, Ahai, and Jinangiao hydropower stations
intercepted about 14 million tons of sediment, while Longkaikou, Ludila, and Guanyinyan hydropower stations intercepted about 0.43
million tons of sediment. About 74% of the landslide-induced sediment remains near the Baige barrier. Given that all the sediments
generated by the Baige landslide are transported into the cascade reservoirs along the middle Jinsha River, the effective reservoir ca-
pacity of Liyuan hydropower station will probably not meet the requirement of the reservoir regulating capacity.
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Fig.1 Location of BLDL and distribution of hydrological stations and cascade reservoirs in the Jinsha River
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Tab.1 Characteristic values of flood peaks and sand peaks after the discharge of Baige landslide-dammed lake
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Fig.2 Flood peak and sand peak propagation process after the first breaking of Baige landslide-dammed lake
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Fig.3 Flood peak and sand peak propagation process after the second breaking of Baige landslide-dammed lake

DL 225 Al I, T AR HE A B U VT i W b 9 L 3, S el b 0 | L el | o i A0 <5 2 A7 FL 0 T Jie X 20



KA GAIE B AT A TR BAR B IK B AT A 1169

FE,ZE 12 H 14 B, SvbIT R lieeb Sk BRI R 25 8.07 A2 m® TR S 13.0 42 m™™ | LR X HE 56 35t
koK. YW 2o Ah 2 L S AU L 1S TR ZE R 0l F 243 B IR ZE 763 1 796 m' /s, EEER AL U
AR, G URIEA/NT 0.01 kg/m’.

T UL, AR 30 TP VS T P A 8 T/ W A2 9 2o R 8 S ) 28 G VD VL TR i, 8 A VUL P e B S L v
BYE S, B A UVL A WET 1T, KU S AR 5 TE 5. 55— U O 00 1, 1 389 7K Bl 1 8 0 K e 7
T N UTRUT ke, P0G RV 06 JUT- [R) 25 AL 45 , 154 10 5 VA R 88 Do 5 57 Mt 33 A [, 0 3t i 2 3 — Y I 35 I
R A4 o R SR RS, ) KO S — A 0 ) AR IR 194 A A3 e Vb R RGBT R W, VDI e
Tk B, DA A VR VD B AR AUV AP B G L S LA R Sk, Vb VT e R i 1 VbR AR AR R R A
IR

3 X &Ik FHRIR N

31 MEREREEENZMm

2018 AR VT BRI AL AR T, JOHGR TR S W AR . 76 R AR I = B 2L 115 30U /K B %
HETREGAENT , &L T IrAE N R L R SA4EAR —E 25 B M H s , W
YREE VLTI It A5 M 2 SR A B35 1T 43S DUASBY B, 7 562 0 e R A VT, S SO S 000 T DVl 3 7 o R,
10 7 11 HAN 11 J 5 H E5EW iz i s (HEZEW) 13720 90 km) H #4543 518 1320670 m*/s, FHFE
I DU A3 BN 315,208 m* /s 3 YR 4 YD UL A i K T A T 400 4 T TR A AT I T, o 1 4 b
YA BRI, 10 A 13 HA 11 A 8 B K B2 R 5 B ¥ 45135 2 4980 1 3250
m’ /s 55 =y BEHESEWNIE RS (Wiuk ) , T UFEL I A S U R R 5 S — A B B A YD VT e I Ao ko 4 0 it
IKHATIE , Z IG5 A VULl D i AR TR (B 4) .l 0L, 2018 AFEHEZEWI S AR T 1 il 4 VL T
T — BB I PN B A

6000 . 20
2 geptpgme Rl 18}
g —~ B 161
4500 ae | |
ol
BT 1
3000F : 1

H ¥ & /(m3/s)
H 5 v/ (kg/m®)

1500

LTIERHTL el

0 0 :

10-09 10-19 10-29 11-08 11-18 H-H 10-09 10-19 10-29 11-08 11-18 H-H
P 4 b iT by Kb il 3200k A 2018 4F 10— 11 H H B & &b e ql

Fig.4 Daily average discharge and sediment content of main stations in the upper and middle

Jinsha River from October to November of 2018
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Tab.2 Runoff and sediment transport of October and November in the upper
and middle Jinsha River at different stages( 1981-2018)
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Fig.5 Cross section change of hydrological control stations in the middle and lower reaches of Jinsha River
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Tab.3 Runoff and sediment transport of hydrological stations in the upper and middle reaches of Jinsha River
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Fig.6 Anually changes of median diameter and percentage of suspended sediment with the

diameter below 0.125 mm in October and November at Shigu station
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4 3F & TR Rk RIS 1T RIS

4.1 ET o T ilkE R r vk iE R

2012 4E 7 A R KA T S UNT BRI — -+ =207 oK s T A 07 56, Herb B RS 2 A
U A ELHE I | L TR B e AR A K R i ELE (T 2025 ARRERD) | ELIE (B
2023 AF AR AR (T 2021 ARHR) I T, S vk i I A R o8 — AR, BT
b PRBRWRTPI AR TT TR, © A A B — > L ol O AL B, LR AR OO BT G AT T O
P L L b, < VDT 90 S R 0 4 o R R 0 RN 1 3L 3, v Sl A X7 F O3 A AT 1, v
TNWEE U AT I K L A AR R AN 3R 4. S VPP 6 SRR 2 Gl A\ 2010 AEFF IR R 2 K8
17,2015 AEBJEELTE T AV VLR 6 Gy sl (i 8008 15 R 45 29 16.38 2 m”  IEH F K AL LU T ) S 25 4
65.99 A¢ m* e, B4 o 38 64 P 2 0E B B KL R EZS 43 50K 1.73 42 m* 1 5.54 {2 m”.

4 ST A9 i B AR bR g it

Tab.4 Basic indicators of cascade reservoirs in the middle and lower reaches of Jinsha River
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Tab.5 Reservoir trapping amount in the middle reaches of Jinsha River from 2015 to 2018
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