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Abstract

A large Hongshiyan landslide lake was formed after the earthquake in Ludian in August, 2014. The lake
water level change has become the attention focus at home and abroad. Based on the Hongshiyan lake
water level monitoring data from August 3 to October 4t, the change of water level process and cha-
racteristic analysis, it was found that the lake water level was sharp fluctuation reaching 45.06 m, and
the lowest and highest levels were 1137.5 m and 1182.56 m, respectively. The lake continued high level
for a long time, and was peak-valley staggered, showing multi-peak changes of water level. The main
causes of water level change characteristics are the upstream storm flood process, flood discharge and
the storage function of Zede Reservoir upstream. Through annual variation analysis, there were 60 days
that the water level was more than 1170 m, and the highest level was 1182.56 m, greatly exceeding the
maximum flood level. Through forecasting the water level change trend, the current discharge condi-
tions can meet the requirements of the construction for 20-year design flood, but cannot meet the con-
struction and the downstream safety for 100-year design flood. Therefore, 1178.29 m spillway channel
needs to be constructed as soon as possible to achieve the design flow capacity in order to ensure the
safety.
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20144, BH803MR)EHMAA A RBIEREY, EREMFIKMLBMBAENISRERER, KALAGESE
WA BERF R, EE8H3HZE1054HERBIKAERE. KA BAAKHENBRE 24T, 5 HEREIK A ARLE
FHER TR 2B, KAIZEIEIA45.06 m, BAK/KAL1137.5 m, BH/KA1182.56 m; HEREBIFEE R KALET H K,
BigRzrtk, EIDEREKARMAFE; RAZRUAERN EZREZ L RN UK R, MBI E
WEEKERRAESEEHN; BEERENIY, EEBERE, KOEiE1170 m LK HECN60 d, B
KALA1182.56 m, KRR TRAGHKAL; B EEBKMZNEBIN, 205 —BHK, B artmk e
PR TERNER, 100FE—@30K, BABIBRIHKIFE, FREBCHEINTIRKZE. FiL, EEHK
ARG, 1178.29 mitHRFEMER T, RIS BOHERAES, T RBREZE.
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1. 518

B, BT MR ARIESI RSN, I R BURISSS, SEIEWIRI R AL NATTSRUE
AR R R HER AL B W EEARYE, (2, M TIEEERATE TR, AR Q. B&. W A
IROCHE I AE 25 AR PR, 22 KA BORLR AR 2 IR XER, 8 A SCRRIC B 2008 £EPY )11 5.12 HiE oKl
HEIEH KA R BB L], (EREF IR KA A R, EIRRERA LR, BEATHE IR AL AL K
Bl T B S R KA BORE, e B M IR SN PR e, DRI 5 T 2 B F FE 36 A SCRRIC 3. 2014 £ 8 3 3 H
16 Itf 30 7, mrg B &M EKAE 6.5 i, 8B KIEL 2 B WM K B ORI 2 2404 F A 1A
L L, IR RO R LRSS 7 WO AL A o R BE 280, MW R LU, R T /K SO R i 4 28
ARNABATHEFEW AL REI, 8 F 3 HE 7 HRMATERMNAKLL, 8 37 H, FEKFFKIR. KZFEAKIL
Jis R KSR K K SCA S BT ISR T, e 7 s iGN AL T, 8 57 HE 10 A 4 HEXR
FHRE AL THBEAT AELRMEI,  (EHETE WD R AR SE B, PS8 B A M DU B M 8 R K A R AR DRSS I,
WEFL 7 HEZE WKL AF N ZRARFE SR« T BRAeAk, Zad it HOKM AR 2 i 3. BEmIARIR . iR ZKFDK A
TR AE R AR5, HK AL AL o PSR Y, HOK L AZIEIE 45.06 m, S 7 — BEATAL T 5 A5 /247,
&R SR LA ZEWII 1.85 £ [1]-[6], Z040 A A ZE IR R AL AR A RIHT 1 R SRIAT AU AT ZE T K A g S e s, S = s
DU 2040 S R K L AR FE A e e M, PRI, RSSO 7T, AL E . JKEE Bt MK AR L
RHES%,

2. ik

1A B FEWHIE ZEARA T 2R RAVT N UL s /K B BROK LR 37 600 m AL, SEZEAR TR AR 1216 m, HEFR{A
%) 83~96 m, JEFEATE FLIANE U7 MWK K Z) 286 m, T /KTIKZ) 78 m, TR 7 [A) TR ER %6 25 4) 753 m, fH5EIE
FEAR R JT R 1200 /5 m®, 7EHEZEMR/KALIAFHETH 1216.00 m EFER, FEZSIE 2.6 12 m®. EZEHIER LG, HE
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L1 A TR W 7K AL AR AR IE B B R 73 B

I 30 0] P A B 9% A2 M T 472 Y3 AR AR XU, R P 0 () 93 /K P A7 8 5 RN A /K, 1) P 8 R S das
PR D i WG IR s 5 A B (R e R MR, IO R, RSB B K E

HEZE W T E B ARV 8 K DRI VL B B — 2, RIET BTk, 77T 102°53'~104°05',
25°02'~27°24'2 7], WM MALREE . S, Bk W, 5EG 2. B8 IREEE, KLl
SICNEIDIT, K 469 km, JEIRHEIAN 13,211 km?,  ELF% 2.33%0; b3 8 B /K P 2 IR S T AR 4551 km?, 4290
TN T4 )3 /NG /K STt 2 ] TR 12,696 km?, B ZETH N 2 3 KV JE K S s i Al 11,667 km?, HESE
WICL_ BRI AN 11,832 km?,  HEZEITH T KA R S I K ST .

ARTKRKRERIRFE S, KAEHEIR A 183.5 JiT 5, WEETFRKMZENLZ Y 88.6 JiT 5. 44T 1
TR R A PR () BUK RS, KR “ ZFETR” FRAFE, B LW FRKy: BER . KER. f8
Wy NE. BRI, R RIER. G BEMED . BEARK R,

3. KNI RBALHFAE R RE B 5374
3.1 KfuEHidiz

2014 4£ 8 A 3 H 16 i} 30 &t K AEME, AT A A B IE% & /KA 1137.5 m, 17 i 40 437K
IS I B E T B MR, AR E T RIEEEW, KA SR K, 4 B 9 B 30 43 2 B A /K SCK B SR HEE 43 R 0
D2 —2HHEFE WA /K A7 9 1162 m, /KA B35 24.5 m (Ee4G /K470 1137.5 m); 8 A 7 H 13 i, /K47 _E 3K #] 1176.87 m,
LS — g KAz 9 H 8 B K AZ P& 4 1176.23 m, 11 H 10 I /K A7k $ 1176.74 m, 12 H 14 Wik Ak £ 1181.20
m, IS AR AT; 12 H 14 B 5 16 H 20 B KA EARYEREFE 1180 m /247, 17 H 9 i, /KA 3] 1181.01
m, I =N tEoKAz; 18 H 12 B /K A7 %] 1180.00 m, % 20 H 3 i 35K F] 1181.20 m,  HiELEE DUt Ig K
fir; Z 22 H 8 W [4F) 1179.73 m, 23 H 0 k%) 1181.20 m, HIILEE FAUtEKA;, 2 EKEA—BH& T NP4,
29 H 17 H 8 WHEFEMI/KALIE S 1174.39 m, 9 H 21 H 20 B /K Ak E] 1182.56 m, HBLEE /SAN Ukl K AL, i
IKOIFFSEE 22 H 2 s 2 JE/KA—HEHBT R, 10 A 3 H 15 K, /KALEZ 1174.85 m. 25, KAL2UE T F%,
10 A 4 H 0 i}, /KA73E % 1168.60 m, 8 i /KAZIB & 1160.46 m, 14 i /KA7iE % 1151.83 m, 20 i /K fi7iE % 1137.91
m, IB/KISTE] 29 /N, P33 NR IRy 1.26 me KA RE LA 1.

3.2. IKBLFEWHHE R R E 54

CLATE TR KA AR A DL RHE

1) HEZEWIKAL Bk SRl ARUBIEWIE BUKAL KSR, M 2014 458 H 3 H 17 B 30 40 % 4 H 9 i 30 4y
kA 16.0 h, JKAL LK 24.5 m, P NEREKIE Y 1.53 m; £ 7 H 13 IR 1162 m ik E] 1176.87 m,
kst 1E] )y 75.5 h, kg 14.87 m, SFHE)/NEHEKIE A 0.20 ms M 11 H 10 B A 12 H 14 B, JKA7_EK#] 1181.20
m, _EikEEA 28 h, FKIEN 4.46 m, “PRI/NEREKIESN 0.16 m; H AT B SEWI K AL LKA SRR, HRRETE
HEIEWIE AL 16 h, /NEHKIRIA R 7 1.53 m, kA2 H KR 5.46 m (BRAEAKAL_FiEk 43.7 m)AH 24T DU 5K 1L 3E 28
TR H KR 0.99 m (BKFE/KAL_F ik 28.63 m)[) 5.51 1. JRN EEAH WA, —&2 %M 803 MEAIM, 4F4T
LLATAH IR UK TR I 600 m &b, W5 ik A8 BRI S, M i s b, B s UK D s %€, KiR
REEIEHHEM, A /D KBNS 5 K IEEHEE (80 m¥s), HERALEIX8](3 H~12 H)J Ful i s, Ho vk
WM (1173 m JFERR) I KRB R A 12 H 18 I, HAE 252 m¥ls. — e bk AW, 405
DL E/KEHER, ARESE LN s VD JE/K SOt s, 8 A 1 H&E 12 H, s Bk, —kg
1 H~8 H, 1 H 0mHEikiiE N 237 m¥s, 1 H 19:50 i utig&iieh 716 m¥s, 8 HE i EIEE 125 m¥s; H—Ik
J& 10 F~12 [,10 H 8 Ikt & )y 155 m/s, 11 H 11:19 Iyt &y 549 m/s, 13 H 9 I BB = 216 mYs;
HEZE AR AL SO K IR TR) gk & AR AE ENK 2RI I T By BARME R AR S, 8 H 4 H 3 WA-FAVT R4l
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Figure 1. Water level hydrograph of Hongshiyan landslide lake
1 aaAEEBKATRREE

PeKPE Rk E 12 H 8:40, L& 4 H 3 112 m¥s /b5 0 m’fs, # 4 H 3R EMEITE, &
PEERNRE 7930 /1 m, BAREIEE T HEE KR, &3 T ERMER, (B SR X A )
BEARAT AR UK, DX TA) P O AR NI & K T i B, AT LKA SR bk

2) IR EKAIT G, HIERACH, R ZIERFIRASRE . IWIESEWIE S WK IR,
i 62 d, KALAE 1175 m LA R A 60 d, 7Em/KALCA - SCHBLT 6 AN SRR ykide . 55— IRt i /K A7 i BLTE 8
A 7 H 13 B, WiKAL 1176.87m, T RIS — Rt R, B EEE K K, (R NEKEIT
KT K E: 5 R bERA I ILE 12 H 14 B, Wi7KA7 1181.20 m, & T2 R R sgm, BARH
TEEE K EEEEEEK, (R ANBIKER T HIKE; 25, EEEMEKAET NEE, AR L
IR KRR BEAEHERS, ABERKPE 73 88— CE RIS AT IG H — 2 =M EZS, 8 A 15 H 18 if % 16 H 12:00, [
I} 18 /NEF, BOKUiE 238 m¥s, B R MKE 1325 75 m®, RIESEWI A = Rtk HIELAE 17 H 9 IF, 1K
£ 1180.01 m, Kb JEHTE N 371 m¥s. )5, WKL FREZE 1176.23 m, 8 A 18 % 19 Hys i Blut kit
T2, TR S 55 DU VRt kA,  HYBILZE 20 H 3 1, I/KA7 A 1181.20 m, KibJER KFE N 309 m¥s; 2 &
KA T NG, A E R BB AR KBRS, BFKE 88 A TR IR AT — e 21
E%%, 8 A 21 H 11:00 % 22 H 2:00, Jiif#) 15 /M, oK 248 m¥fs, & Rtk & 1063 /5 m®, JEREs Hik
Wi KA, B 23 H 01, WIKAA 1181.20 m, Kbk & K& A 348 mls; Z Gk —E N4, £ 9
H 17 H 8 B/KAIBE S 117439 m, B2 G X “HRS” 5z, FiF9 A 17 HE 9 A 24 HAE — R Rt
KRR, 49 H 21 H 20 I KAk £ 1182.56 m,  HILES /S IRk K AL, DV HEZEW i Bk AL, RIDIE R
JiEh 352 m¥fs; ZJE/Khi—HE T, 10 A 3 H 15, /KAES 1174.85 m. fESLIAN], RAEMFH 2kt &
£ 126~285 m*/s 2 [ 484k, .

3) MEZEWMITHIE SR AR VB IEWITEIE 28], N 10 A 3 H 15 K% 4 H 20 i, /K £ M 1174.85 m 1B %= 1137.91
m, BIKI[E] 29 /N, P NERIE S 1.26 m, HABIE 26.89 m. 5Em ) EE RN R F S EEI, HiITZ
(TR ZE i T8 280 m (K 285 m)i kBRI, HEFEWIKE ZUR B R HEME, TARENTEL R ELE
350~652 m*/s, AfifE 120~142 m*/s.

4. IKGLEEBRIEL 4
4.1. SR RETE B TSGR Cvy Cs BIREL S 4R
FUERRAALI A HT, R S B b S e e BRI REUEAT 40T, RGBS AL (R NFT AR
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IR St Y 2 RS R K RN AT AT T B, DA N A0 A B S i e R L T S AR . EEAT R A
HEFETA A KU A WIS [6], 5 H T /N3 22 45 2 ki3 B Qp = 1250 m®/s, Cv = 0.64, Cs =4 Cv; K¥PJEK
A i IR B G2 50N Q= 1020 m¥/s, Cv=0.62, Cs=4 Cv, %A EL P35 HE JE8 M ik 037t
H: Q,=1140m%s, Cv=0.63, Cs=4Cv.

HEFE WA T AT AT Bt U K A1 Cv, Cs BT LLIA R 5= Cv, Cs [ERAHFIN, JRLLATE b BUKIUE
WEIKALN 1137.5 m, 50 i@t /K A7 1139.9 m, 500 £ @R KAL N 1145.12 m; HEZEME UG,
KA 1170 m LLERIH AN 60 d, femi/KAih 1182.56, KoAHE TRtk Az, HokAr 2kt 7/ P-11
R 28 T S BRI AZ K T R

4.2. MBEFH TEERKGTELES TN

H R, HEIEWI K ARG Bt T3, O MR o KR ik 3 652 m/s, HETM A 72 1208 m B AT LA
Wi, WUAAT 1178.29 m IR IELEE T, LA 20 4E. 100 4F— 38 i /K b vH 0 HE ZE 80 F /K A AR AL 3

TEAT 2040 S B SR K RS S T (6], 13 H T /NIK S 4E K 1ds 3ds 5d. 7d &S IS4, Hik
THR/INI BT B, SR AR P SRR SR W i) S i B b R, L 1

R HESE E 2R 2k, DAMBZEWI T HE K B ML, ZKAIFE 1208 m LR, HE VR F A It 5 R
JiE 652 m¥s 5L, W IHEERAA KA N 1137.5 m, @I AFAN HRUK BT AR, B T SR 2
B FE ) fo R K B A B ORI« KPR Q — g = xAV(Q NIEZEWIN BOF NI, q AvHEZEMIN BeF-2Y)
HIR, AV ORNEKAE). 41 20 4. 100 B EK I, HEIEM I3 N TIK BN xR 1E 8 B KA EZ 69.3
73 m e, HEZE R AR 252k R L 2.

B2 2 WAL, TR 20 ARk, H AT A R AR 2 i T VIR, 100 A —iE UK, A B
IR, ASBE EM LA R4 . Bk, HEFE) 1178.29 m iR & Ein i 1, /RMGE R A
A RER IR A
5. &g

KA A AW KT RE, HATIEFEWIKALAE N . 4EBRHT, FH DL R 4518

1) KALEKIE 2R, KALARNE K 45.06 m, /KAZM 8 A 3 H 17 B 30 4311 1137.5 m JFah 2wl Lk, i /KAL
118256 m, 10 H 4 H 20 A [%%] 1137.91 m.,

2) MEFEWIFF B A KA AHG,  HIBARAZHs, SIS IR BRI ASRHE, 62 d N, /KALFE 1170 m DALY

Table 1. Results of design floods at Hongshiyan
1 AARBRRITHERRSE

A (%) Wi4(fZ m®) Waq(1Z m®) Wy (fz m?)
1 1.45 3.34 5.35 7.75
5 1.10 2.75 4.06 5.84

Table 2. Design water level and storage capacity at Hongshiyan
2. AAFGITKMERKRE

B (%) 7K AZ(m) V(12 m?) 7K AL (m) V(12 m?) 7KL (m) Vg (fz m°) 7Kz (m)
1 1191.2 0.90 1204.80 1.66 1215.60 2.56 # 3.84
5 1178.10 0.55 1195.2 1.08 1198.7 1.27 1208.40 1.93

Ve A 262 m®, “#” RaoKAE#E 1216.0 m ¥ HESEWIE TR R R .
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RECH60d, FHIELHIL T /S IRBEIEKAL

3) MEZEWM HIKAL A AGAE B 52 FUF R G RE . R TR B /N K i A B K 2 T B K S A

4) J@EIL LA B AT, BTDAS IR SR HERS . 5 Ak I R SRR I AR K R R B K, DL AR
J 5 N ) FH R s S e 8 o R A Y T o O I B A i A AR

5) @ FEFRARAL T, 45 BRI R R R RE A A B W bR, TR N T 1178.29 m it R
PUR BB ST, AR IR 4.
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