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Estimation of Peak Flow of an Ungauged Basin in Tibetan Plateau
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Abstract: The instantaneous peak flow (IPF)is the important basis for the hydraulic design, construction, and management, and it
also has important significance on the investment and safe operation of hydraulic projects. However, the IPF records in T ibet are
generally scarce, w hile the mean daily flow ( MDF) records are relatively abundant. In this study, the IPF records are extended by
analyzing the relationship between the corresponding IPF and MDF records and then estimating the IPF based on the long series
data of M DF, which can provide data support for the design flood. The results show that ( 1)the function relationship betw een IPF
and M DF is stable for most of the hydrological stations in Tibet. The relative error betw een the estimated and observed IPF is less
than 10% based on the above relationship, and the frequency analysis results using the extended IPF data series are more reasona
ble than those using the measured IPF series; and (2) for the stations with limited data of measured MDF, the HIMS ( H ydro Infor
matic Modeling System) model is used to extend the available MDF data series, and then the IPF data series are estimated. The
HIMS model is applied to simulate the MDF data series in three representative rivers of Tibet: the Nianchu river, Lhasa river, and
Niang river. The results show that the model has a good performance in both daily and peak flow simulations. Moreover, the IPF
data series in the three representative rivers have been extended from 2000 to 2010 using the extended MDF data series obtained
from the simulation results of HIMS and the function relationship betw een IPF and M DF.
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Table 1 T he main hydrological stations and runoff series in T ibet

S H #7237 41 S R b /1 Z 2% /KT km 2
WA 1956— 2000 1956- 1982 55 AT YL 89.72 29.33 106 378
Ev) 1956- 2000 195—- 1982 M A VL 91. 88 29.28 153 161
['& 1955- 2000 1955- 1982 e A L 94. 57 29. 47 189 843
hrik 1980- 1998 1980- 1982 e A L 87.70 29.17 50432
. 1963- 1968 1963 1968 .
LR 1971 1998 1971— 1982 A RE T 89. 60 28.90 6216
H 1 ) 1980- 2000 1980- 1982 AR 88. 85 29.30 11101
PE2 1976- 2000 1976- 1982 Evd o) 91.35 30. 10 16 370
JEm 1961- 2000 1961- 1982 A 91.78 29. 88 20367
o 1955- 1968 1955- 1968 o
hrpE 1973— 2000 1973 1982 Evaaat) 91. 15 29.63 26 225
EICE 1978- 2000 1978- 1982 He 90. 55 30. 08 2633
TARILIR 1979- 2000 1978— 1982 Je i 93.25 29. 88 6417

) 1978- 1982 v

! _ VY
Wik 1989— 2000 1978- 1982 Je Ve 94.15 29.75 15 600
S 1971- 1977 1971- 1977 KR 92.20 29.30 1434
Ui 1966- 1969 1966— 1969 5 DU AT 94.77 30. 30 13 307

1
Fig.1 The flow chart of peak flow calculation in Tibet
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Fig.2 The relationship between IPF and MDF (a)and
the relative error of estimated /P F from MDF (b)
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Table 2 Flood frequency analysis under different annual

maximum peak flow series

s T ‘I‘iﬁﬁ ¢, P=l1%  P=2%  P=5%
B %/ (m3e s) [(m3* §1) /(m3* s')/(mde sl
N 18 144  0.35 286 265 235
TH 0 34 150 0.41 338 308 266
0 34 149 0.38 317 290 254
N 27 2744  0.36 5293 5131 4 545
WHY 0 45 2735 0.43 6119 5609 4 893
0 45 2734 0.43 6101 5596 4 887
N 22 1456 0.23 2339 2218 2 045
B 0 40 1424 0.24 2377 2238 2 041
0 40 1414 0.24 2324 2198 2016
N 24 1893 0.33 4009 3629 3118
fEE 0 42 1810 0.31 3385 3150 2 819
6 42 1715 0.27 3391 3122 2 750
N 27 4739 0.29 8391 7 888 7 164
A0 45 4705 0.37 9620 8 895 7 871
0 45 4700 0.37 9575 8 861 7 852
N 28 7957 0.22 12585 11950 11 038
WE 0 46 7906 0.29 14 112 13238 11 990
0O 46 7903 0.29 14106 13233 11 985
BT . DR, 76 T0 Sk 0 U & X X, w] R R B0 0 ) T

SN R R b e i 3t
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Fig. 3 The framework of HIMS
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Fig. 4 Geographical locations of hydrological

and meteorological stations in the study area
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BIHAE 0. 75 PUE.

I H & R B T AR YL 3 ANAK SC 2000 4 BARTHY
B /K SRR H A% R AU BB 8 HIMS R0 K B 3
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Table 3 The simulation results of mean daily flow
¥t 4 5 NSE-MDF NSE-AMDF B 4 NSE-MDF ANSE-AMDF
1 1 Ju 1980- 1993 0.76 0.75 1994- 2000 0.72 0.82
B 1969- 1989 0.85 0. 86 1990- 2000 0. 83 0. 81
TAGITIE 1991- 1996 0.82 0.84 1997- 2000 0.79 0. 87
T NSEM DF iy 2SR ZHG NSE-AMDE AERR O AR 3808 251
YA BRI HT 52 BB SRR, S5 R DL 7
5
Fig. 5 Comparson of the modeled and observed mean monthly runoff
7 IPF~ MDF HIMS

6
Fig. 6 Comparison of the modeled and observed
annual maximum mean daily flow
S8 5z MDF HESRS R IPF 5 3)( MDF ~ 1 PF) 45
AN SERER AR A, T by 5 = S0 it DO ot DX 9 K TR

~

Fig.7 The estimated IPF series in the stations of Rikaze,
T angjia and Gongbu jiangda based on the relationship
between IPF and MDF and the HIMS model
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PRIV 8 b DX A7 058 A7 P R B, T) I m 28 £ ] HL i A e ) 1)
Hh XA — 25 (AT &, ) A5 2038 Y R
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.
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WIEARE I IPF/ MDF WAEKRHMERT 3 A~ L
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PRAR T .

(4) A CHE T H R R b g i & (0 VRIS ok
LI, ST ECHE F W, A SR I g YR R 22X AE 10% LAY .
E1EE =R N AN bl p- A TIPS B U VAR R G O P
BB, AN RSH ISR R B TPF/ MDF HAE 2> BRI % 488 K )
28 5, K SRR IR HE T i AH . DRIk, m DL AR b B K SC
AR, AR /N B KR £ e A T LXK g, iRk
ZINGL S5 W ) R ) A, Sy A e S 0 R b DX e i
TRE T S KRR R A K 5%

LI KK EIR
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