Open Journal of Soil and Water Conservation 7K {73, 2014, 2, 29-36 Hans X
Published Online September 2014 in Hans. http://www.hanspub.org/journal/ojswc
http://dx.doi.org/10.12677/0jswc.2014.23003

Evolution Simulation of Glacial Lake
Outburst Flood

Danya Rong?, Xiushan Wu?, Qihua Ran?*, Changwei Xiao?, Zhipeng Huang?

1Department of Hydraulic Engineering, Zhejiang University, Hangzhou
*Water Conservancy Electric Power Planning Survey and Design Institute in Tibet, Lhasa
Email: 21312202 @zju.edu.cn, rangihua@zju.edu.cn

Received: Sep. 17th, 2014; revised: Sep. 29”’, 2014; accepted: Oct. 7th, 2014

Copyright © 2014 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

(oMo open s

Abstract

The typical dangerous glacial lake—Huanghu and relevant region, located in Nianchu River Basin,
Tibet, China were selected as the study area for this paper. A two-dimensional dam-break flood
numerical model was used to calibrate the parameters of the model and simulate outburst flood
evolution under different breach mechanisms. The result showed that the largest inundated area
was 89.25 km?, the arrival time of flood in Gyantse was about 33.6 h and the peak discharge in
Gyantse was about 1777 m3/s. The peak flow of storm flood was 1000 m3/s. The results have im-
portant practical significance to improve the potentially dangerous glacial lakes databases of
Gyantse and develop flood warning strategies scientifically.
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Figure 1. The geographical location map of The Yellow River and Nianchu He
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Figure 2. Three-dimensional topographic map of Nianchu He basin
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Table 1. The simulation results of the peak flow in different scenarios (m®/s)
# 1 FREILR S BE IR 2L R (ms)

T bl ) PO 1 km &b RN 2 = en) F AR
1 617,206 308848.0 8953.6 7386.3 5220.0 1771.2
2 220,396 147882.2 8983.7 7348.5 5183.2 1769.6
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Figure 3. The flood flow process curve of Dam and Near Dam 1 km sections in scenario 1 and scenario 2
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Figure 4. The change map of the flood submerged area in scenario 1 and scenario 2
E4 TR 1FIR 2 HkERERETILE

B HAURETRRE Tk, Iz R — skt XEUKIZ I8 IR, SECRE IR RS T 1 MRk
VLA N 89.25 km?,  HYBLZE 2200 min; T3 2 FIE KA AR N 88.05 km?,  HYBLZE 2200 min.
SIS R IR M Rk %, DN POK S — 8, BT LAF R KR 2 b 5 A 3 T AR 38 0 T 9/
IR A G, BKCRE R R, BOKKIRAE R A 5L 200 min P RGHE R/, BEE UK,
KR B B iR R XS, BT KR R DY JE SR T, S KK RN s B R AR 18 . 2] 800 min
FeAi s BOKFRUGHENAS A X, e KRR FF AR 88 m o+ I — e [ 52, EL$)] 2000 min 7645 #ETL AL



VRIS R KT RRA

BT AR T ] DX AR PR B
4.4. JOKBIEIFNZE S

4.4.1. FKILARFBREE ST

PIAN 20 A AR I B 8] 25 (8] 40 AT A 1] 5 Ffr

BRI DU, 5T 00 1, W2 7.53 min J5 kKRR Sl i A 3 ——Hb SR 53040 43.30 min
BEKHUEITE 28— KI5 b——HOn R N L) 5.27 h GHUKIESE — DM AN DR EZ 1 28—
WidEZ; W) 13.23 h JEHUKARA TR, W2 RAKEERIN s S 2 KRR LA I [A) 29 7E 53 40
33.67 h Ja. AT LA 2, iy 9.83 min J5 it /K HGIA Sl IR 5 ——th LR 5302 46.67 min /KA
A S — N R S —— 7 T A I 5.34 h FEUKIRIE S M AN DR Z I 2 H—R N 2,
2 13.30 h J5 /K HRIE Z5, WAt R K EE N 5 S Ut /K HRIA VL AU I [R] 29 7E 35t 400 33.68 h )i
AT DR B 95 R (T, 1) PR KRk B T B RT3 3 e (0L 2)

4.4.2. FKJRIKFNE TS

PR T A K I KK IR 23 TR0 43 A s T8 8] T A K B KK IR A ZE AN Ko B KK IR AE it ol B
BOK, R AL, SOKKEREIA 47.5 m, 1E52 9™ B A, &AKFREE] T 20 m; 29z
SERERE, B RKIR— A 5 m LUR s IR TERT I ARAS B UG, B OKOKIR A BTk n, — (e 5 m~10 m Z 1],
B RKIRTET I 25 T AL L AR 2 1 A B R — 8, X B T A O ZE KRB S 8. A B
B TR KOKIRE B — 5 RANF TR K KR A B, o] DL H 35t e xt K e KK TR 5
N 3 R ILAE 35t 9T B, LAt I B S i/

mO~15 min ,!’ g5 ] ! mO-15min AT M
| m15~30 min | i~ : : m15-30 min = S
A 130~60 min |2 e ; [ =30-60min |

11~2h r dy = - W 1-2h '

e 23 ! it - i, ‘o —23n
i : 13~5h
4| =5-10h

m10~20h
T m20~30h
s m>30h

Figure 5. The spatial distribution map of flood arrival time in scenario 1 and scenario 2
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