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REGIONAL FREQUENCY ANALYSIS OF FLOOD VOLUME

FOR RIVER BASINS IN THE NORTHERN PART OF THAILAND
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ABSTRACT

Frequency curves of flood volume are necessary in the determination
of design flood hydrographs of given return periods from streamflow records
by using the unit hydrograph technique. Regional frequency analysis of flood
volume using long streamflow records of gauged stations are carried out for
the purpose of development of method or model for being used in cased of

ungauged basins or gauged basins having short record periods.

The data used in this study are daily flow records of 94 stations
in the northern part of Thailand. The available record period varies from
10 to 40 years and the watershed area varies from 6 to 56,214 kmz.
The frequency analysis of flood volume were carried out by computing
the annual maximum flood volume for given flow durations from 1 to 30 days
from the daily streamflow records of the studied gauging stations. The Gumbel
method was selected for the frequency analysis of the annual maximum flood
volume of each station. Further analysis is the regional approach applied for
each major river basins aiming the following two relations : (1) relationship
between mean annual flood volume and watershed area VM(D) = aAP which
is derived by using the method of regression analysis, and (2) relationship between
ratio of flood volume of given return period to mean annual flood volume (v(T,D)/

VM(D)) and return period (T).

The results of the analysis by considering separately particular major
river basins, i.e., Ping, Wang, Yom, Nan, Kok, Salawin, and Mekong, show that
the relationships between the mean annual flood volume and watershed area

have high correlation coefficients (at least 0.90).

It is encountered from the analysis of the relationships between V(T,D)/
VM(D) and T that effect of flow duration (D) on such relationships are insignificant

such that the average values can be adopted.
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r 0.96822 0.97450 0.87730 0.97908 0.97954 0.98001 0.97931 0.97956 0.97991
#1aziu a 0.00190 0.00208 0.00223 0.002u1 0.00258 0.00303 0.00387 0.00452 0.00555
b 1.21489 1.27487 1.303986 1.33984 1.36292 1.37u4394 1.37946 1.38u499 1.39384
r 0.96996 0.87260 0.97170 0.97177 0.97298 0.87385 0.87568 0.97625 0.97787
Tuv a 0.07685 0.09141 0.10115 0.1104Y4 0.11315 0.12097 0.13u07 0.14831 0.20540
b 0.67968 0,74204 0.77793 0.82674 0.86119 0.89039 0.91722 0.93064 0.92784
r 0.93251 0.95436 0.96424 0.97409 0.97836 0.98048 0.98064 0.98122 0.98134

g mg ¢ nsfiguutdy wamaSiassnuemdu 2 nRy #71sunguuuuREnguetvmduRuAquutiuesnaTuatuInnan 2,000 RAINRTRUAS

WY



A1I1eh_2  udmvAnSRIdaugSvaasutnay V(D, T)/VM(D) luunaziovintsifntiiededne q @mdvauuhluniawmiisyeetsz inalng
S v’ souinis tingh wafiy (Return Period)
éuﬁ"l dasswlIunAsuInIw

v(D, T)/VM(D) 2 5 10 20 25 50 100 200 500 1000 10000
b RMEAN 0.83 1.31 1.57 1.81 1.88 2.13 2,37 2.61 2.92 3.15 3.94
RMAX 0.94 1.35 1.63 1,90 1.99 2.26 2.52 2.78 3.13 3.39 4,26
RMIN 0.92 1.28 1.51 1.73 1.80C 2,01 2,22 2,43 2,71 2.92 3.62
v RMEAN 0.91 1.37 1.67 1.96 2.05 2,33 2.61 2.88 3.25 3.53 4.45
RMAX 0.92 1.40 1.72 2.03 2.12 2,42 2.72 3.02 3.42 3.71 4,70
RMIN 0.91 1.35 1.63 1.90 1.98 2.24 2,50 2.77 3.11 3.37 4,23
SRV RMEAN 0.91 1.38 1.71 2,01 2.11 2.41 2,70 3.00 3.38 3.68 4.65
RMAX 0.92 1,43 1.78 2.11 2,22 2,54 2,87 3.19 3.62 3.94% 5.01
RMIN 0.90 1.35 }.64 1.91 2,00 2.26 2.53 2.79 3.14 3.40 4,28
U RMEAN 0.92 1.34 1.62 1.88 1.97 2.23 2.50 2.76 3.10 3.36 4,21
RMAX 0.93 1.38 1.68 1.9¢ 2.08 2,38 2.87 2.96 3.34 3.63 4,589
RMIN 0.91 1.31 1.57 1.81 1.89 2,13 2,37 2.61 2.91 3.15 3.93
nn RMEAN 0.94 1.24 1.44 1.63 1.69 1.87 2.06 2.24 2.48 2.66 3.27
RMAX 0.95 1.28 1,51 1.73 1.78 2,02 2.23 2.45 2.73 2.94 3.85
RMIN 0.94 1.22 1.39 1.56 1.81 1.77  1.94 2.10 2.31 2.48 3.01
Hiazu RMEAN 0.92 1.33 1.60 1.85 1.94 2.18 2.4 2.68 3.01 3.26 4.08
RMAX 0.93 1.37 1.67 1.96 2.05 2.33 2.61 2.89 3.25 3.53 L.uys
RMIN 0.92 1.30 1.55 1.79 1.86 2.08 2.32 2.55 2.85 3,08 3.84
Ty RMEAN 0.93 1.31 1.55 1.78 1.87 2.10 2.33 2.56 2.87 3.10 3.85
RMAX 0.94 1.33 1.59 1.84 1.93 2.17 2.42 2.67 2.88 3.24 4.05
RMIN 0.93 1.28 1.51 1.72 1.79 2,01 2,22 2.43 2,71 2.92 3.60
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