[FOCBE SRR+ v 5 — A 205 19824F 108

556. 166 /51 ( 282. 253 )

N OMINNITE T 5 H K DK FHFE (2D 2)
A T R >

ELLPRB A v 2 —

Hydrological Study on Floods in Rivers Overseas (Part 2)

By

Takeo Kinosita

National Research Center for Disaster Prevention, Japan

Abstract

Disaster mitigation is an inevitable subject to both developing countries and devel-
oped countries for keeping their social and economical situations well. Countermeasures
against disasters are strongly affected by local conditions. It is very important for hydro-
logists to study on flood disasters based on considerations of local conditions. As Japan
is willing to expand peaceful relations to all the world, Japanese hydrologists would like
to study on floods in friend countries for increasing mutual cooperation. This is the
second part of the report published a year ago with the same title. The author discussed
about floods in Iraq, Burma and China in the first part of the report. He wants to pro-
ceed to study on floods and storm surges in Bangladesh and floods in the Philippines in
this report.

In Bangladesh, a wide alluvial and deltaic plain is well developed where most of the
population is distributed. Big rivers, namely the Ganges, the Brahmaputra-Jamuna and
the Meghna, convey a tremendous amount of water from outside of the territory into
the country. A flood occurs every year. The flood in 1974 is called the Maximum Flood
because it is one of the most serious floods in the country. The inundation depth distri-
bution and the water elevation distribution are shown in Fig. 1 and Fig. 2. The volume
of the inundation water is assumed to be 13 x 10'°m?, which is incomparable to that in
Japan. The longitudinal profiles of the inundation along main river channels are drawn
in Fig. 9. The surface gradient is about 1.5 x 10, which is much less than that in

Japan.
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Storm surges are serious in Bangladesh. Their occurrence is summarized in Figs. 4
and 5 in the different periods. It is concentrated within the intermonsoon periods. The
relation between the storm surge height and the maximum wind speed observed in
Bangladesh is illustrated in T'ig. 6, though the methods of observation are not clear. The
observed relation has some range because of various uncertainties. The parabolic line in
the figure indicates the same kind of the relation based on the empirical formula in
Tokyo Port. The difference between the storm surge height in Bangladesh and that in
Tokyo Port appears in the range of wind speed 50 ~ 100 mile/hr. Supposing the wind
speed W is 10 m/s and the water depth D is 3 m in the Colding formula, Eq. (1), the
surface gradient becomes 1.6 x 107°, which is almost the same as the value shown in
Fig. 3. In other words, such a water elevation distribution as is shown in Fig. 2 might
be reproduced by storm surges as well instead of the flood.

The Pampanga river is one of the biggest rivers in the Philippines and is located in
Central Luzon. It drains water from about 10000 km? of mountains and plains as
illustrated in Fig. 7, in which the telemetering rain and water gauge stations are indi-
cated. Typical flood hydrographs were observed in August 1974 and May 1976 by the
stations as shown in Figs. 8 and 9. The datum level are arbitrary for easy observation
in these figures. Fig. 11 shows a simple relation between three-day rainfall on the upper
basin and the water level at Arayat, which is useful to operational forecasting
procedures. The lower line can be used to estimate the water level at Arayat in the
early rainy season while the upper line in the later rainy season. The travel time of the
flood peak is an important element for flood forecasting. Fig. 12 shows the travel time
from Sapang Buho, the remotest telemetering water gauge station, to the downstream
stations in various cases of the floods. The propagation is fast in the upstream channel
while it is slow in the downstream. The local inflow must be considered for detailed
analysis. The time of concentration, which is defined as the travel time of the rain water
from the remotest point of the basin to the control station, is found to be three days
because the time difference between the peak rainfall and the peak water level is listed
in Table 1 and found to be about a day and a half, and the time of concentration is
believed to be twice the time difference. The travel time and the time of concentration
are very useful keys to flood forecasting and analysis. Rational Formula, that is Eq. (2),
is often available to design and operation. The runoff coefficient of Rational Formula
is significant. Therefore, Fig. 14 is prepared for making clear the relation between the
runoff coefficient and three-day rainfall in the Pampanga Basin. It is about 0.1 ~ 0.2,
which seems small by experiences in Japan.

The author would like to express hearty thanks to both the hydrologists overseas
who gave him useful hydrological information and the Japanese hydrologists who

offered various data.
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Depth of Flood : 0.6 to 1.2m

" Depth of Floed : 1.2 to 1.Bm

Depth of Flood : above 1.8m

M Calcutta
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Fig. 1 Inundation Depth Distribution of the Maximum Flood in Bangladesh.
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Fig. 2 Water Elevation Distribution of the Maximum Flood in Bangladesh. Unit: ft.
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Fig. 3 Longitudinal Profile of the Water Elevation of
the Maximum Flood along the Main River
Channels in Bangladesh.
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Fig. 8 Flood Hydrographs, in the Pampanga River, Aug. 1974.
The datum level is arbitrary.
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Fig. 12 Travel Time of the Flood Peaks from Sapang Buho.
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Table 1 Time Difference from Peak Rainfall to Peak Water
Level in the Pampanga River Basin.
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Fig. 13  Temporary H (Water Level) — Q (Discharge) Relation Curve.
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Fig. 14 Runoff Coefficient of the Pampanga River Basin at San Agustin, Arayat.
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