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Abstract

When great landslide lake was formed at Hongshiyan in Niunan River, the hydrometeorological data and
engineering design data of landslide lake area were collected rapidly. Through analysis to flood proba-
bility, flood standard, design flood peak flow and the flood volume in designing period, the analysis and
calculation results of the flood were provided timely to dispose the risk at Landslide Lake. The results
indicated the probability of annual maximum flood in this landslide lake was larger in August and Sep-
tember, which was about 35%. The flood routing on the flood of every 5 years and 20 years was carried
out by the water balance equation to analyze the highest flood level and the largest capacity of the lake.
The results showed that there were 6 design capacities in 1 day, 3 days, 5 days and 7 days were larger
than the maximum capacity of the landslide lake, the frequency of overflowing weir was about 75%. The
risk area is great through risk analysis to submergence and breach when flood overflows cofferdam,
4213 people and 6 hydropower stations alone the upstream and downstream of 83 km landslide river
reach may be affected by submergence and weir break. Therefore, risk-elimination is urgent for the land-
slide lake of Hongshiyan.
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FREMTAOARAEERAREIEERNE, RNKGEEBEZEYNXKCSEMTERTER, Btk LR, Bkt &
TR BRI Bk BT, REONEEBHE A B4 T YK T EERR, B HIEEMESZIARK
HEEBRRKIKKILER KK, N35%;HBHEEM20E—BRRIHEERE, 1d. 3d. 5d. 7 dRIHEER
R BRAESEM20E—BIK, BIKEFE BT HEEE R PHEEM N &Stk Mg KES, 1.d.
3d. 5d. 7 dEIHESBTEEMBRRNERNFE 61, BIEMNERANT5%; BT KBERER. FEXKSD
¥, BHRRTEE RN, EEER LTS3 kmFITE, F4213 A, 64N /KHEBESZR AR MR
Hik, aFEEEBNHREERIEEEER.
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1. 518§

2014 4£ 8 A 3 H 16 It 30 4, miE &M E KA 6.5 FhE, 8 KEa 2 BRI IG R B a5
SRR RIERT T L, R RS i 5 AR5 7 T B SE T 21 4 HE 23 DA L3 A 11,832 km?
HEZEARANL T 20 A K B UK HUR U7 600 m AL, HEZEARTHES R 1216 m, HERR{A S 2 83~96 m, 35 ZE (5 E |
TE 7 1K R Z) 286 m, T /KT 78 m, I 7 [ 0 %6 8640 753 m, il SHEE MR T R4 1200 77 mP. R
e N RIEAN E K FAT AR e CHEZE AR S0k briE)  (SLA50-2009), 4141 B8 EZR 2.6 12 m®,
FZRNE RN AR e, A0 A HEFE W R KB SE . SRR IR AL T VU, AR TR RS K, AN R A 48 2E 16
MOHER AN S SR Ab B, B4 BRE 4 B(X)12 N 28, DLURERIE BRI REARNE S RIEIR. B AN
KN Rk, XA HESE I K A BT Bt K A AT CE R AR AL, R ) A S
X HEFEWISE K AT TRIEST, AW KB K AR [1] [2], [ S NBEAT 1 S8 W S e o) A vP A
B SO R AR A, B KB R, S A A R RSP [3], BT EEMA 58
RAERN K SCEE IR TR 55 26 A B 52 MR, W 90 (30 BRI RN UR FE 52 B PR ], AR SO G 40 A0 B SR S bR, XHE
FEWNBEAKBEAT T 08, RHEZKIEHEEAT 17 KBS /00T, 456 St U A A7 3k /K 08 B AN It R I vk K 0 U 23 #7
ARSI HER A S B T, BUAgI S, RTS%.

2. A TIEER

AR RIET B W AT, 7T 102°53'~104°05', 25°02'~27°24'2 ], J@KITHIRGVT T EBOK 2104
%30 WmmEmdbRg s Fa. Sl i, 58 2% 86, DREEE, EhRaL 20
NG, T 469 km, JIREIR 13,211 km?, /N K SCHE P THAR 12,696 kmP. Tl P2 LU FE 4.4%0, AT
T RIPIES A BN G R, L&V 113 km, WP E 6.5%0, BEETITIX A 2012 km?, 5 itk e
AR 15.2%.

AREVT IS BLR (L KRR ARITE, Wik & “u” B, JRE Vv R, HKOKIR SEAE 42~81.2 m 2],
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AN K S 5 S 8 7K 2. 780.10 m, HHFLAE 1997 4 7 11 19 H, AIRZUERE 1610 m¥s, % 4R T34k AL 776,02 m,
FAREALE: 140 m*fs, %3k 8. 9 10 J RAAFHAHAKII R L LA 5 15%. 20%. 0%; — Rtk TR 7E 7~10
d. HUERRIN IAITE 1~3 d Zi i

ARSI R KRR, K AEELB AL 1835 J5 T 10, ATASIFRMIAEHLA L) 88.6 /T I AFRUTT
VbR A EEE R Q)RR S, AR “ R+ 27 PRI %, B LW MRS B3 KA R,
ANk BEIE, PATE . RGN BORG. BERC . SRR, A AR B A D Sk
LUF AR SR 6 BRI 2 BB, FRAT TR LRI 4 FEFL 3L 630 MW,

3. BkorHhr

NSCHEYEIE IS JR S A BAVREAGRERS: ,  EAT TR R LA o RS K At R, ORI,
/NI KD RE K SCuk R 2 AN SN A K SORRIEAT 0BT, $ i AR LI TSI IE M e I LR . MR

3.1. dtkEREE

R A A N RS AN K R AT b AR v CHE ZE 0 IR 25 28 R4 b vE ) (SL450-2009), 24T 21 47 5 HE FE I ik B 4%
2.6 12 m3, FAZIER O hRUE, L0 E R IEW R KT IEW, B AR b B RS S B bR 5 4R 20
F—il,

3.2 HiEREWITE

ARV TR A G A TS . BN (1958 AE ). KYDIE. ANATEE KOG . AR R IR S VPTL
Pk N K SOk 1958 FE T, S RIS L, 1971 4E EiE 9.5 km 15 5% B/NA 2 W14k, & 2010 45150,
sh 3 HI AR 12,696 km?. K¥PJE T 1966 4E¥ 57, £ 1982 4F 55, Wlshisdmis 10,870 km?. 41f1 5%
WA HI T AR 11,832 km?, 5 /NAT sl i 4 AN 22 6.8%. NTRiAL T B, IR BEAR I IR/ INAT R Kb i 7K S 3t 8 A A S
TR ZORHIEAT M T, DA N 2 S8 ZE W B K T S TR [4]

FR A /INAT 7K ST 1959~2010 4F Sk /K A7 e vk G AT & W RN g sk i A vl K SR AN IE B R 4, 33406
PEARP=a/(N+1)+ (1 —a/(N+1) x (m—L)/(n-L+1)i+54R@ ATtk N AR DS KH
1, moABKEFES, n NSZlERANEG LSl R 5] R ORIK), RAEER AR E SIS EL 4 P-11 AL
LRGSR FE I RILIER B S S H0N: Nk 24Pt & Q, = 1250 m%/s, Cv =0.64, Cs=4Cv.

A EE ST VDS SN SR E AR S, R IE RV E IR E R A, SN R A5, [FF TR RIS K
SO AR B IR B SRS N Qm = 1020 mPfs, Cv =0.62, Cs=4Cv, %A L Rt 5308 2831 (vt s
EWAHE, AR 1.

33 WitHEMIE

FRARE /NI K 23k 1959~2010 4E 52l /K 4R 1d. 3d. 5d. 7 d S Kt E R R 71, #HLBHM%E AL P =m/(n
+ D) HHESREmM AKF S, n Rk, ABREARTHESH S, 2PN Bih &L oREFER K 1
d. 3d. 5d. 7d#tESGIISE, HITFE /NS BETHE R, AR LR T SRR S 1) 5 i BT 5], Ak
R4 1,

3.4. BIKJLESH

PE /Nl 1959~2010 SESl it /K Bkl R AL Gt 1550: £ 52 491, 8. 9. 10 H KAFEHR IR IK RS 5>
WIN6 IR, 8. 0K, KAJLELNIN 15%. 20%. 0%, 10 AWk kA ER RdtK. Bk 8. 9 A k4
FERRHK LR =
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4. oK RS 4R
4.1, IEEMBKRIER RS 24

“8.03”ERA )G, BIEEM/KAMN 8 A 3 H 16:30 17 1137.5m EJHZE 8 A 4 H 9:40 1) 1162.0 m, L5k 245
m, JikiE 1.42 m/h,

8 H 3 H 16:30 I % 4 H 16:30 i, AMEZEM T X35 353 m%s J7K, % 3050 i m®. 4 H 16:30 i &= 5
H 16:30 i , AHEFE T 137 B 206 m*/s, HEZEIHY &5 /K & 1780 73 m® 73 m®, 5 H 16:30 A HE ZE T /K 174 1174.77
m, AHNZEZE 4830 /3 m®. 5 H 18 W HEZEWI/K A7 1174.98 m, 175 4880 /1 m®

KFIMBSEMIEZR M2k, DABZEWI BB NI, AL 8 A 7 HBUIR R 126 m¥s 57 Hil kI
TFURHRIR), BB LA /KA 1174.98 m, T8I NJRANH /K B P4 7 R A, B P R AR SR o T HE 2 1
() e e KA AR KIS o KPR Q — q = +AV(Q NIBZEWINT BN, q J9IE ZEWIT BT 35 HI
AV NEKAER). 8T 20 4. 5 FE—BRoKE, HEZEM AR NHKE L IR, 0 EBURZEZ 4880 7 mP ) i
FEWAIROIFIEZR LR 72 20 43838 5. 20 4Fut/K, % 1. 3. 5. 7 Hi&ilyt&; £ 5 H 18 KWK E
4880 15 m*f3EAs b, $BUIR TR 126 m¥s AL, EEEWIKADK BT o T 1216 m. gkl WL, 4B
BRI T REME R, Yot i Bl BB B MR N 75.0%.

4.2. IBEHBIB IFHK KB TEE H 54

HEFE IS HE 5 ARG 2 BRI ok b A K, BRI BRI
e FEL UG B, IR EE X BT 9 A s S — MR RO RE I XS, — Bt R, R RGREIoK,
XU R /N TR RN B A A T 3 Al PR 6 B M DAV B, R B UM T AR S A A S5 K Ll 22 4
W o 5l kuE, HARIEHER AL B IaAEJE B .

4.2.1. _EHRI3TSE R BESEE 54T

/N S HL S T - HE A X PRk AR XS BBl A o /N Sk T B Wit A K AL 43 7l 1208.56 m 1 1209.5 m,
INESRTT R AN I E R 1211 mo YIEZEWHIKALEE IS 1208 m B, /NS Sk HSE T 252 B K R o

NS HEE) pE-HEEEIHIX 25 A Ry, W RRET SR, IR B, 1230 m LR
(IR FE 2 52 B V5 S e R 2 A S s el o I vt K8 B RS 2 AT, TESEZEISIINIX 25 2 LA A ey, 1 Lk
Wi, 3248, 256 51, 758 A I4:32 5[0 /K B RE I .

Table 1. Hongshiyan design flood peak discharge and the results of the actual table
1 AARRRITHIERE R ENR

ﬁ%(%) Y;&\ﬂ@(mg/s) Wig (’fZ m3) Wayq (’fZ m3) Wy (’fZ m3) Wqq (’fZJ m3)
20 1500 0.802 1.97 2.98 4.33
5 2560 1.10 2.75 4.06 5.84

Table 2. Hongshiyan table design water level and capacity of the actual table
2. AABRITKUMERSKRE

A (%) KA (m) Vig (12 m®) JKAL(m) Vag (12 m®) JKAL(m) Vsq (12 m®) JKAL(m) Va4 (12 m®)

20 1195.18 1.08 1209.32 2.00 # 2.70 # 3.42

5 1200.16 1.36 # 2.77 # 3.86 # 4.79

e R 262 m?, “#” ForAKALEHT 1216.0 m (I HEIEHIETR L
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4.2.2. TR R B X BESE B 4

KAT M T 7 HBEEAR At 213 5t U3 I =Pt 12 o %, LR N A FF A28 FE N 8 m. %2 A 5 m
4 58 it R I IR Bl 54,300 m¥fs, N &b I HIki& &8 26,000 me/s, W AZ /KA 25 NE K 24.6~86.2 m.
KA AR K AT 3 4 T AR AL I FR AR A AR IR S, (H R ERERK . YEFEIR. A ISR, 456 sk
VAR &, 3 58 T U E S B G AT KU AT, E B P GOR AE RE T LIR AR AR N R R R BRI L
5 ORI AR AN BRI, BRPETF. Mei . ). AN, S E B S A i R .

HEFEWI 22 KAEMr 4.5 km BT B o[ /K A7 1093 m,  WRMEfE L KAL 1171 my VDI K = AR 1139 m, 4040
B A IR GO U Hst | 5 1113 m C&IR, 1A 281, 17 7, 32 N2 3Ilsem . i) B in e
S 18k 7K 5 ) B 7 ) DX 3

RAMZEREIIEE 5 km (B FHKALN 1060 m, SRIEGHKAL 1122 m; A RISFOAAM . 25 2K
BT RUTFEMNE, BIKETEN 1094 m, 4R & RRESE 1074 m, 4RVLECH 1074 m, HEFEWI T
45 km B, 1AN24H, 8 ', 20 A2 Rinsgne . ] B s e g /K s bR ORI IX 3

e Je 5 52 50 SR R (R AR E X)) 8.6 km BT B s RAEHRAE/K A7y 1050 m, J5HE 5 kK A7 1093 m; 72 R TG 5K
Z)E 2 BN A =2y 1140 m,  RAEH RS BOK I =8 1076.80 m; iR By IstE 5 kK s 3 22
RACHR HL 3 B KL

RACHR HL vl kL 2 Ak A6 17 (8 47) 5.4 km [T B S0 /K A2 940 m, JtdE e /KA 974 my TG R IFFEE . iF
G PP R AR SRR 946 m, RARARFIIE KT G Fsti ) bkl 32 &k 974 m, 2 246, 107 7, 268 A4
52 BNHREI ;TR B T S vk K R A B (1 X3

BeAEld 244 10 km FRIBE: ALK 870 m, I35 /K74 900 ms TG54k R fIKmifE 912 m, 2
N2, 53 7, 135 N2 s IHyn] B S 1%y 507 Y Tl 2 0 3

BT E/INATAE A B AR UK I 24.5 km BT B SRIIRKALN 774 m, 5B KA A 800 my IG5 /Nl FE i
IR 780 m. 3% A B FEL G IUHE AL FRAE P = 0.05%, RAZibKutIgs & 7170 m¥s, K% /KAL 77437 m, # £
WL 2= 52 520, 1N 248, 250 J7, 3000 A 1252 B2 o HIaT B it HE Ji5 vt 7K 5 i 7 Y X 3

DAL & Bt G, T dE B AR AL AE 26,000~54,300 m¥fs, JKAZARNEAE 23.7.0~86.2 m i8], AN I1&EH K&
RS HRT . TG/ IBEEA, DA RACHR S5 s v B s BP0 5, 5 S BRI E A KU Bl ) B R
WK 83 km, ZH{ 9, BALA 4213 N, 6 AN/KHLSE2 23 /K HE AT KM A N2 &imie
1] B 815 4 B A ] 26 2 B )RR o S R IR e, MO BUN R S A I A, BB e IE R
B, FTREFPAE RO R E AN R, IRIESEBRE L, e AN R M EIER S, R AR, JFE LA
R o
5. &g

BT HEFEWAHER AL B 1 Ea e, AR FE W X K SO R G TR Rk, @i L b, i iR %
TIHER A B AR AL T b R TTKR s lI E S KIS R AN K A, BRI
HERS Ak B PSR PR T HRSCHE, RIS oA BEA BB R SR it 1 B SAYE T . Rk, BE KPR KR AL AL
()2 e B ) 8.03 iR A VT 40 A 2 HE ZE W HE RS A B R4 50 S th T 7E3E O 42 R . DUV R SR iA s AR A R
it TS S A M IR R 2 A B S B, & 10 H 4 HIBSEMIE KEEAD, HER A5 4240 B PIANE B A
S, BRI AR AHERR
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