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Introduction

The reports in this book are presented by the participants of the
fourth group seminar on the flood forecasting and warning systems held
by OTCA and Ministry of Construction, Japan.

In the seminar, various kinds of procedures of flood forecasting
and warning were explained and future plans, proposals or ideal pro-
cedures were discussed by the participants. They also exchanged
their ideas and suggestions for future developments of the systems.

The successful forecasting requires more steps, that is, comple -
tion of observation network, hydrological analysis for operational use,
financial supports and the international technical cooperation. It is, of
course, each participanta who promotes the establishment of the flood
forecasting and warning system in his own country.

This book is printed as fruitful memories of the seminar, by the

Public Works Research Institute, Ministry of Construction.

Dr. Takeo Kinosita

- Public Works Research Institute
Ministry of Construction
Government of Japan

7, 41, Shimo 5, Kita-ku
Tokyo, Japan






1. Han River, Korea

LIM, CHOONG SOO

.; Disaster Prevention Section,
Bureau of Water Resources Development,
Ministry of Construction,
Republic of Korea.
. Tel: (70) 4116 - (70) 4120
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1. Short Explanation on Major Rivers in Korea

Because of the high mountain range along the eastern coast which
runs from north to south the major rivers flow toward the west or south.
Thus the four major rivers of Korea flow to the west or south.

The generals of those rivers are as follows.

. River Catchment River
Area (km?2) Length (km)

. HAN River _ 26,200 470

. NAKTONG River 23,900 530

KEUM River 10,000 400

YEONGSAN River 3,000 120

2. Flood Forecasting Procedure

How to forecast on the HAN River was the target from the old
time. Because the catchment area of the HAN river is more than one
.quarter of total territory of Korea.

Moreover the capital city Seoul is located aside this river.

The method which we have applied, so called "Stage to stage

method", is as follows.

=< north HANriver

Seoul (target) Cheong—pyeong

(W.s . Sauge)

=— South HAN river

" Yeo—ju
(water stage gauge )




(1) Observation of water stage at Cheong-pyeong (Hc).

(2) Calculation of discharge rate at Cheong-pyeong (Qc) by rating
curve.

(3) Find traveling time from Cheong-pyeong to Ko-an (Tc-k) by
the table which tabulated from the past record.

(4) Find water stage at Yeo-ju (Hy) after finding traveling time.

(5) Calculation of the discharge rate at Yeo-ju (Qy).

(6) Calculation of the discharge rate at Ko-an (Qk) by adding Qc
and Qy.

(7)  Calculation of water stage at Ko-an (Hk) by the same way.

(8) Calculation of water stage at Seoul.

(9) Find the traveling time by the table.

3. Future Plan

Now the new method is under study by Japanese experts and the
new method is somewhat similar as the one applied in Tone river of
Japan..

That is storage function method for sub-basins and routing for

stage to stage with telemeterized system as a means of data transfer.

Two main requirement on this new method is more time advantage
and forecasting on some another target point. (Not only Seoul)

The above is the brief future plan on Han river flood forecasting.
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2.  Abulog River, Philippines

JOVITO A. NAVARRO

Water Resources Division,
Bureau of Public Works,
Bonifacio Drive, Port Area,
Manila, Philippines.

Tel: 48-33-64.
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Short Explanation of a River Basin and

\ a Proposed Flood Forecasting Procedure to be applied

. I would like to present a river Basin, a very simple one, because it
has only one major tributary. Owing to the fact that communication

. and highway facilities in the northern part of the Philippines is so poor
today, there is no flood forecasting and warning system in the area so

. that when there is flood, disaster is to be expected immediately.
Thus, due to the limited facilities and data, that we now have, the
simplest and most appropriate method is proposed to be applied here-

in.

Geography of the Basin:

Length of the river is about 100 km from the mouth, and the slope
longitudinally is generally mild, so that travel time is about 8 hrs. to
12 hrs. Upstream and west part is mountainous region. Western
downstream area is a plain and a target area, for this is an agricultural
region. Eastern part downstream is also a plain and a target area.

‘ River banks are practically not protected.

Data Available:

At the confluence upstream is a discharge, stage and rainfall
station. Upstream are a number of non-recording rain gages main-
tained by a different agency. Downstream from the confluence are
also quite a number of non-recording staff and rain gages. It must be

noted that rainfall data are total daily amount and about.20 ya'. record.

O




Proposed Method of Flood Forecasting and Warning:

Stage -discharge correlation method is being proposed to be applied
throughout considering the limited equipment and facility now existing.
As we are employing gage keepers, warning can be done by the tele-
phohe system. There is no radio and television station in the area so
that warning is impossible to be done thru these media.

However, when self-recording rain and stage gages will be instal-
led and if the telemetering system shall have been introduced storage- .
function or the tank model method wil_l be appropriate. But suffice it

to apply for the moment the stage-discharge relationship.
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3. Citanduy River Basin, Indonesia

WIKAMTO

Development Project of Citanduy River Basin,
Directorate General of Water Resources
Development, Ministry of Public Works &
Power, JL. Pattimura No. 20/7

e Post Box 23, KBT,

Kebayoran Baru,

Jakarta, Indonesia.
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Brief Description on Flood Forecasting

and Warning in Citanduy River Basin, Indonesia

Location: About 700 km south-east of Jakarta in Jawa Island.

Area: Catchment area 4,500 km?2.

. Channel stream:
— 100 km from estuary flows along alluvium plain with a very flat
. shape and has a rectangular shape of cross-section.
— Next 40 km has a mild shape, with a "V'" shape of cross section.
— Upper stream about 100 km flows along mountainous area with
very steep slope.

— The river pours out its water to Indian Ocean.

Proposed forecasting system:
— Rainfall method will be applied for computation.

Tributary I down to dam (I)

" II " " Confluence
" ur " " dam (III)
" IV " " E point
‘ " V " " Confluence
‘ " VI " " dam (VI)
" VII" " L point.
— Routing method will be applied for computation:
B = Outflow Dam (I) + routing
* C = B + tributary II
F = (C +r6uting) + (outflow dam III +routing) + (E + routing)
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G = F +routing.
.
J

Downstream of L. = L +routing.

Dams (VI) outflow +tributary V.

I +routing.

Complexity between points G, J and K will be eliminated by provid-
ing flood diversion with gate.
A little problem is about discharge calculation, because it will be

influenced by tidal effect.

Communication system:

The aim of this forecasting is for flood control by means.of opera-
tions of dams and flood diversion, so it's needed to get information of
data as soon as possible.

To satisfy this purpose, telemetring system is the most convenient.
Proposed telemeter rainfall recorders are in tributary I, II, III, IV, V,
VI and VII, each one set and for tributary IV and VII include for water
level gauge. Another water level gauge that are needed are for point

C and K.

Because of topographical condition, it may be needed one relay

station.

Tokyo, 15 Mar. 1973

Participant from Indonesia
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4. Kelantan River, Malaysia

LIEW SEE PENG

Perkhidmatan Kajicuca Malaysia,
Jalan Sultan, Petaling Jaya, Malaysia.
Tel: (03) 562763
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Flood Forecasting System for Kelantan River (Malaysia)

(A Proposal)

Until today, no efficient flood forecasting system exists for the
Kelantan River. This short article is a proposal for a flood forecast-
ing system for the Kelantan Basin. Owing to lack of data at hand, the
statistics given are approximations only. It is requested that this
proposal not be taken seriously as the actual situation might not war -

. rant the working of the prdposed system.

Geography of Basin:

The Kelantan River Basin is situated at the northeastern corner of
the Malay Peninsula. The main river, Kelantan River and its tributar -
ies rise in the mountain ranges in the west, south and east and drain
northwards into the South China Sea. The length of the river is about
250 km and the basin area about 15,000 km2. The only plain area is in
the lower reaches of the river. Small pockets of plain area also exist
along the sides of the river in its middle river reaches. It is in these
plain area that rice cultivation are carried out. It is also these same

‘ plain areas that annual flooding occurs. Hence the need of a flood

forecasting system.

Rainfall:

Due to the absence of data in the uninhabited upstream areas of the
river and its tributaries, there is no way of knowing the annual amount
of rainfall in the basin. However, a good estimate for the upstream

area would be in the range of 4,000 mm to 5,000 mm. The méteoro-
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logical station at Kota Bahru which is situated at the mouth of the river
recorded an annual average of about 3,050 mm of rainfall. Of this
amount, 75 to 80 percent fall during the North-East Monsoon Period i.e.
late October to mid January. The type of rainfall is continuous; some -

times lasting several days without pause.

Existing Facilities:

To my knowledge, there are'only two river gauging stations; one
at Gullimard Bridge which is a recording gauge, the other is a staff
gauge at Kuala Kerai (see map). As for rain gauges, there are quite a
few, but majority of them are in the lower reaches of the basin. As
these rain gauges do not belong to one single agency, the maintenance
of record is poor. In addition, the Malaysian Meteorological Service

has lately installed a 10 cm weather radar at Kota Bahru.

Proposed System:

The proposed system outlined below is aimed at warning the people
of impending flood and flood peak. This would give those living in low-
lying areas time to move to higher ground well before the arrival of
flood. The control of flood by dams and retention basin is out of the
question at the moment.

| Due to lack of fund, the main instrument needed in the proposed
system is the weather radar at Kota Bahru.

To start with many rain gauges must be placed in the upper reaches
of the river and its tributaries. These rain gauges are required to
derive the relationship between rainfall intensity and radar echo inten-

sity. Once the relationship is obtained, the rain gauges-can be moved to




other experimental basins. Simultaneously, the stage reading at points
A, Band C (see map) must be observed. These values would be used
to derive the unit hydrographs for the respective tributaries. At the
point D, the hydrograph there would be the arithematic sum of the three
hydrographs of A, B and C, with due consideration for the time lag.
From D downwards » stage -stage relationship would be employed to
forecast downstream hydrograph.

In the implementation of the proposed system, it is suggested that
three years (actually only three monsoons periods) be spent in deriving
the radar-rainfall relationship, unit hydrographs at A, B and C, and the
stage-stage relationship for downstream regions. The system should
be tried out in the fourth year and then revised and implemented in the

fifth year.

Conclusion:

The proposed system seemed ideal for the time being. However
in the actual implementation, many problems are bound to arise and
many hurdles to overcome. In fact it is suggested that more detail

planning be done on drawing board first before accepting the system.

By Liew See Peng
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5. Mae Klong River, Thailand

PRASONG JITSERI

Hydrology Section,
Royal Irrigation Department,
Bangkok, Thailand.
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Participant: Thailand
Name: Prasong Jitseri
Mae Klong River Basin

The Mae Klong River basin was selected by the Thai Government
for establishing a pilot flood forecasting and warning system which
were adopted in the first session of Typhoon Committee held at Bangkok
in December, 1968.

The Mae Klong River basin is located in the Western part of Thai-
land, the river basin can be divided into two parts, above Kanchanaburi
City comprising 25,450 Km? in areas, it contains rugged mountains
ranging in elevation from 700 to 2,000 meters, and below Kanchanaburi
city is characterized by low-lying flood plain.

There are two big tributaries named Khwae Noi and Khwae Yai
rivers joined together at Kanchanaburi and forming the Mae Klong River.
This river starts to rise in early May with the beginning of rainy season
brought by south west monsoon which prevails up to the end of October
or early November. Big flood of Mae Klong River basin generally
occurred during the period of July to October associated with heavy
storm rainfall, and the heavy rainfall are caused by strong monsoon
conditions and orographic conditions of the basin. A

In the mountainous region, there are no important developed areas
for the present. However, along the lower reach of the river from
Kanchanaburi city, developed land with dense population stretches
Southward embracing many important cities. Where the inhabitants
often sufferred from flood. So Kanchanaburi was therefore selected
as a basic target station where flood forecasting system are to be

issued as a first priority.
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6. Mekong River, Laos

MALAYTHONG SINGKEO

Chief of Hydrometeorological,
Meteorological Department,

Ministry of Public Work and Transports,
Vientiane, Laos.

Tel: 2406
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Tokyo, 14th March, 1973

Explanation about the outline of Mekong River basin in Laos and

introduce some of my hope to satisfy on the task of flood forecasting

and warning in my country.

To: Dr. Takeo Kinosita, Head Section of Hydrology, Public Works

Research Institute, Ministry of Construction at Tokyo in Japan.

Dear Sir

I have to honor to inform you that a short explanation concerning
the outline of Mekong River basin and introduce some of my hope to
satisfy on the task of flood forecasting and warning in the Mekong River
and its tributaries in future by applying my knowledge I learned from

this course in Japan.

The outline of Mekong River basin

The Mekong River rises in the Mt. TIBE (Red China) it reaches to
the Provinces Houakhong, Luang Prabang, Vientiane, Thakhek, Savanna -
khet, Paksé, Khone and empties into the China sea by passing Cambodia
and south Viet-Nam it is joined by a number of tributaries such as the
Nam Tha, N. béng, N. Ou, N. Seuang, N. Khane, N. Lick, N. Ngum, N.
Ngiep, N. Sane, N. Kading, Sé bangfai, Sé bang hieng and Sédane.

The mainstream has an extension over 4,000 km. The total of the
mainstream and tributaries combined is aboﬁt 12,000 km.

The Mekong River basin covers an area of 800,000 km2 and em -

- braces five areas each presenting different topographic mountainous

area and plain area and these five major basins are divided into a




number of sub-basins.

The flood forecasting procedure

The flood forecasting knowledge is very useful and very interesting
to reduce the flood damage and to protect the people and property from
floods.

According to my knowledge I learned from this course all methods

and all systemé of flood forecasting can be applied only in the case of
completed the component part of works, equipments, instruments and '
enough data.
For the case of Laos my country we don't have enough the compo-
nent part of works, equipments, instruments, the lack of data there are
only few rain gauge and water stage gauging station in the River basin,
in this case how can to apply and to satisfy on the task of flood fore-
casting after returned to our home. So if my dear Dr. would be kind
enough to suggest or recommend some methods wherein I can do some
sort of flood forecasting, considering the limited data that we now have
I will a.ppreciate it very much.
I beg therefore, to send by this report my hearty greetings and to

express my sincere regard and respect to you. ‘

Sincerely yours,

Mr. MALAYTHONG Singkeo
(Laos)




200 300 K™
1 1 |
u
Viet Nam
Gulf of
Tongking
an
o
s O

Vientiane

o T

Thailand pant Hieng



LI




7. Nam Ngum River, Laos

BANDITH VONGPHETH

Direction of Hydraulic and Navigation Office,
Ministry of Public Works.

Vientiane, Laos, B.P. 481.

Tel: 2755
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Tokyo, 14-3-73

Dear Doctor
and

Dear Representative of the OTCA

I have the honour to present to you my short explanation about one
of the tributaries of the Mekong River. The name of the river is

"NAM NGUM RIVER".

Description

Nam Ngum River joints the Mekong river about 75 km downstream
of Vientiane city. It's original is in the Tran-Ninh Plateau near the
border of Laos and Southern part of North Viet-Nam. The total length
of the river is 400 km. The catchment area is 16,500 km2. This area
is divided into three sub-basins:

a) The main river sub-basin upstream has the catchment area:

| 8,460 km2.

b) NAM LIK basin, on the left side of Nam Ngum basin covers

‘ 4,000 km2.

c) From the junction of Nam Ngum and Nam Lik downstream to
the boundary and this part of the tributary covers 4,040 km?Z.
Target Area of Flood

The Nam Ngum is flowing through a densely populated area, along
paddy fields and close to Vientiane city. The target area from Bane

Keun to the mouth of the river, because of the flat character of the

;‘_-



river bed. is 75 km long. This area is often flooded because of two
factors: |
— One is caused by heavy rainfall in the upstream area of the wibu-
taries, NAM NGUM and NAM LIX.
— Second is caused by the flooding of the Mekong river, which results

in the Mekong water streaming up through the tributary.

‘Flood Forecasting

There are several water gage stations and rain gage stations have .
been installed along the river. However, flood forecas ting has not been
done for this river. It is to be recommended that water gages and rain
gages on the NAM NGUM and NAM LIK basins to be installed before the
junction. The rain method will be available for these areas. And
from the junction to the mouth of the river flood routing or stage to

stage method will be used.

Conclusion

I Hope the methods and example given from this course will in-
crease my knowledge, my experiences in my country after all of them
will be tryingvto use for difference rivers in Laos. |

Very thankful to Mr. Doctor Kinosita, to OTCA and Ministry of
Construction who organize this interesting and useful course. I hope
in the future my country will get benefit from this course and will be
able to forecast any kind of floods.

Many thanks and respectfully

BANDITH VONGPHETH
From: Direction of Hydraulic and Navigation Office,
Ministry of Public Works, Vientiane/Laos.
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8. Appendix

List of Annual Maximums of Water Stage

and Discharge of Mekong River

1960 - 1971
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Donneés Hydrologiques du Bassin

du Mékong au Laos

HYDROLOGIC DATA MEKONG RIVER
)’ BASIN IN LAOS

, _ I./ Superficie du bassin versant

Drainage Area.

‘ L. Prabang : 268,000 Km2
Vientiane : 299,000 Km?
Paksé : 545,000 Km?2

II./ Discharge in cubic meters Per second, calendar Year :

Debit en métre cube par seconde anneé civil :

ANNEE 1960
L.p ( Maxi : 18,300 m3/sc 17.199 m 18 AG
" (Mini 880 m3/sc 261l m 25 AP
VT ( Maxi : 18,200 m3/sc 1134 m 20 AG
® ( Mini : 815 m3/sc 0.12 m 28 AP
S (Maxi : 42,200 m3/sc 12.75 m 25 AG
’ ( Mini : 1,060 m3/sc 0.12m 14 Mai
Y ANNEE 1961
!
: L.Pp (Maxi : 17,000 m3/sc 16.09 m 8 Sept
» “ (Mini : 1,000 m3/sc 3.00 m 25 March




{ Maxi
VT ( Mini
( Maxi
BS ( Mini
{ Maxi
) L.P ( Mini
( Maxi
VT ( Mini
( Maxi
PS ( Mini
( Maxi
L.P ( Mini
VT ( Maxi :
(Mini :
( Maxi
B ( Mini
(
L.P
(
(
TV
v ( |
(
P
5

" 18,300 m3/sc 11.17 m 10 Sept
1,040 m3/sc 0.17 m 25 March
44,700 m3/sc 13.22 m 27 Sept
1,360 m3/sc 0.38 m ler AP
ANNEE 1962
16,000 m3/sc 15350 m 23 AG
1,010 m3/sc 2.94 m 7 AP
15,400 m3/sc N 10.30 m 26 AG
1,070 m3/sc 0.12 m 29 March
34,800 m3/sc ~ 1l.14m 7 AG
1,380 m3/sc 0.39 m 7 AP
- 'ANNEE 1963
16,200 m3/sc 1560m 26 Jul
976 m3/sc 2.82 m 2 AP
15,800 m3/sc 1047 m 11 AG
920 m3/sc 0.12 m .6 AP
39,500 m3/sc ‘ _ 12.16 m 12 AG -
1,160 m3/sc 0.24 m 14 AP
ANNEE 1964
_ "
NEANT
NEANT W
NEANT | , |
NEANT i
NEANT
NEANT
—62—
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( Maxi
( Mini

( Maxi
( Mini

( Maxi
( Mini

( Maxi
( Mini

( Maxi
( Mini

( Maxi :

( Mini

( Maxi :

( Mini

( Maxi :

( Mini

( Maxi
( Mini

( Maxi
( Mini

ANNEE 1965

12,700 m3/sc 14.32 m
1,030 m3/sc 3.00 m
12,800 m3/sc 9.14 m
1,100 m3/sc 0.17 m
28,100 m3/sc 9.66 m
1,570 m3/sc 0.5Im
ANNEE 1966
25,200 m3/sc 22.36 m
1,090 m3/sc 3.15m
21,300 m3/sc 12.70 m
1,160 m3/sc 0.27 m
NEANT
NEANT
ANNEE 1967
11,700 m3/sc 14.12m
938 m3/sc 3.17m
12,900 m3/sc 9.17 m
1,080 m3/sc 0.39 m
32,100 m3/sc 10.61 m
1,550 m3/sc 0.55m
ANNEE 1968
13,700 m3/sc 15.43 m
850 m3/sc 2.90m

23 AG
28 Mar

24 AG
31 Mar

25 Sept -
11 AP

16 AG
31 Mar



VT

VT

( Maxi
( Mini

( Maxi
( Mini

(Maxi :

14,700 m3/sc
954 m3/sc

40,400 m3/sc
1,400 m3/sc

ANNEE 1971

23,000 m3/sc

10.16 m 18 AG
0.24 m 25 Mar.
12.08 m 9 Sept
0.46 m 30 Mar
!
12.51 m §




