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Foreword

This symposium was organized jointly by CREST (Core Research for Evolutional
Science and Technology) project and Thai Hydrologist Assembly in corporation with
many Thai organizations. CREST is a scientific project funding mechanism in Japan
Science and Technology Agency (JST) supported by the Japanese Government and one
of the CREST projects is “Basin-wide Water Policy Scenario in Monsoon Asia” led by
Prof. Kengo Sunada at the University of Yamanashi. This project focuses on water
policy case studies in river basins in Monsoon Asia, two of which are Chao Phraya
River Basin, Thailand and Chanjiang (YYangtze) River Basin, China. The former study
is led by Prof. Katsuhide Yoshikawa at Nihon University and the latter is led by Mr.
Junichi Yoshitani of Public Works Research Institute. These two study groups hold
joint symposium in the past, as both have a lot of common on flood problems,
particularly land use management in highly urbanized mega-cities. We started this type
of symposium in Tokyo with our colleagues in Thailand and China. This is the first
symposium held out of Tokyo. We believe this symposium report is beneficial to share
experience and views on flood management among countries with similar problems.

Katsuhide Yoshikawa, Nihon University
Junichi Yoshitani, PWRI
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1.  Program

Symposium on Current Policy and Directions
on Flood Damage Mitigation

14 October 2006
Royal River Hotel, Bangkok, Thailand

Organized by
Thai Hydrologist Assembly and CREST/JST

Supported by
Royal Irrigation Department
Department of Water Resources
Department of Public Works and Town & Country Planning
Thai Meteorological Department
Bangkok Metropolitan Administration
The Environmental Engineering Association of Thailand
ASDECON CORPORATION CO., LTD.

OBJECTIVE

Rapid population growth and an expanding scope of human activities that began in the latter half of
the 20th century gave rise to a wide variety of water issues. Among several water issues increased
flood damage is the common and most important problem in many countries in Monsoon Asia. As
many countries in this region experienced the limitation of traditional flood management
approaches, the more fundamental management for land use and its coordination with flood
management policy has been highlighted. This symposium aims to exchange country level policy
shift implications on flood damage mitigation with a focus on integration of land and flood
management programs and practical implementation in Thailand and some other countries in
Monsoon Asia.



8.30-9:15
9:15

PROGRAM

Registration
Opening

Chairperson: Mr. Junichi Yoshitani, Public Works Research Institute of Japan

9:15-9:30

Opening addresses by representative of Vice president of Thai Hydrologist
Assembly and representative of CREST/JST

[Report from China and Japan]

9:30-10.00

10.00-10:20

10:20-10.45

10:45-11:05

11:05-11:25

11:25-11:50

On the Comprehensive Flood Damage Mitigation in the Basins of
Gently-Flowing Rivers on Low-Lying Plains,

Mr. Katsuhide Yoshikawa, Nihon University, Keio University/Kyoto
University

Recent Progress in Flood Management in China,

Mr. Cheng Xiaotao, China Institute of Water Resources and Hydropower
Research

Break

Best Practices Found in China’s New Flood Management

Mr. Junichi Yoshitani, Public Works Research Institute of Japan

Policy Evaluation of Comprehensive Flood Control Program in Japan

Mr. Minoru Kuriki, Public Works Research Institute of Japan

Question and Discussion

11:50-1:00pm Lunch

Chairperson: Mr. Subin Pinkayan, Vice president of Thai Hydrologist Assembly
[Report from Thailand]

1:00-1:30pm

1:30-2:00pm

2:00-2:30pm

2:30-2:50pm
2:50-3:20pm

Rainfall Estimate Based Satellite Images and Conceptual Framework of Its
Application for Flood Landslide Early Warning

Ms. Saisunee Bhudthakuncharoen, Mahanakorn University

Flooding Situation & Mitigation Measures in Thailand

Mr. Siriphong Hangsapruek, Director General of Department of Water
Resources

The Current Situation (Oct. 2006) on Flood Management in Chao Phraya River
Basin

Mr. Suwit Thanopanuwat, Professional Engineer for Planning of Royal
Irrigation Department

Break

Bangkok Drainage and Flood Control System

Mr.Teeradej Tangpraprutgul, Former Director of Drainage and Sewerage



Department

3:20-3:40pm Flood Situations for the next 30 days of Lower Chao Phraya River Basin
Pornsak Suppataratarn, ASDECON Corporation

3:40-4:30pm Questions and discussion

4:30-4:40pm Closing Remarks by Mr. Kasemsan Suwarnarat, Chairman of the Board
Directors, Waste Water Management Authority

DATE AND VENUE
The symposium will be held on Saturday, 14 October 2006 at the Royal River Hotel,

219 Soi Charansanitwong 66/1, Charansanitwong Road, Bangplad, Bangkok 10700, Thailand;
phone 66-(0)-2422-9222, fax 66-(0)-2433-5880.

LANGUAGE
The official language in the symposium is English.

REGISTRATION
The registration is free of charge. Participants from out of Thailand shall register your full name,

organization, and email address by email to Mr. Junichi Yoshitani (yositani@pwri.go.jp).

Participants from Thailand shall register to Thai Hydrologist Assembly by email to Dr.Piyaporn
Songprasert (piyapornna@yahoo.com or tik_pooh@hotmail.com ) The deadline is October 12.



mailto:yositani@pwri.go.jp
mailto:piyapornna@yahoo.com
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2. On Flood Damage Mitigation in the Basins of
Gently-Flowing Rivers on Low-Lying Plains

On Comprehensive Flood Damage Mitigation
in the Basins of
Gentle-Flowing Rivers on Low-Lying Plains

14, Oct., 2006
Prof.,Dr. K.Yoshikawa

Nihon University
Keio University/ Kyoto University

Contents

(1) A fundamental theory and basic flood damage
mitigation measures

(2) Implementation of comprehensive flood damage
mitigation measures ;

the eastern suburbs of both the Tokyo and Bangkok metropolitan areas

(3) Non-structural measures, particularly land use
guidance and regulations

(4) Conclusion:

the effectiveness of comprehensive flood damage mitigation measures

Katsuhide Yoshikawa
Professor of Nihon University

I will report on comprehensive flood damage
mitigation measures for gently-flowing river
basins on low-lying areas.

As you can see from this slide, the contents of
my presentation are divided into four sections:
(1) Setting out a fundamental theory with
respect to alleviating flood damage and
outlining basic flood damage mitigation
measures

(2) Report on the implementation of
comprehensive flood damage mitigation
measures in river basins that have experienced
rapid urbanization in the eastern suburbs of
both the Tokyo and Bangkok metropolitan areas
(3) Discussion of non-structural measures,
particularly land-use guidance and regulations
(4) Conclusion: verifying the effectiveness of
comprehensive  flood

damage mitigation

measures



1.Theory :formulae

D=D(F.F.S)
D=[% P (F}D[F,F,,S|dF
IFO r o
D Total damage F External forces (factors such as rainfall, flow, water level)
S Potential damage F, Capacity of flood mitigation facilities
D bar annual_average damage

Pr(F) Probab#ity density function of external force

2.Variation of Flood Dmagae

p=L. P 5 v Fy S)
oFy 0 o
Basic flood damage mitigation measures
Structural Measures F, improvement measures
Structural Measures (S reduction or limitation measures)
A combination of  and

Flood Damage Mitigation Measures

(1) Structural measures :
to increase the capacity of flood damage mitigation facilities

[FO]

(2) Non-structural measures:

to limit any increases in the number of social structures
susceptible to damage (the potential flood damage S)

(3) Comprehensive measures :
combining both structural and non-structural measures
Comprehensive flood damage mitigation
measures

This slide outlines a basic theory with regard to
alleviating flood damage. Basically, the total
flood damage [D] is calculated based on
external forces in the form of rainfall, the
capacity of flood damage mitigation facilities
and the social structures susceptible to flood
damage [S], as shown in Formula (1). S
therefore represents the potential flood damage.
The D bar indicating annual average flood
damage is calculated by multiplying and
integrating the probability density function
[P/(F)] of external forces [F], as shown in
Formula (2). The increase or decrease in annual
average flood damage is then calculated using
Formula (3). This basically explains changes
in the total flood damage; while reinforcing Fg
by installing flood damage mitigation facilities
will reduce the total damage, a rise in the
potential flood damage will increase the total
damage.

Consequently, measures that can be used to
reduce flood damage are as follows.

(1) Structural measures to increase the capacity
of flood damage mitigation facilities [Fo] .

(2) Non-structural measures to limit any
increases in the number of social structures
susceptible to damage: the potential flood
damage S.

(3) Comprehensive measures combining both
structural and non-structural measures:
Comprehensive flood damage mitigation
measures.

In river basins undergoing rapid urbanization,
comprehensive  flood damage mitigation
measures are considered effective from a social
and economic standpoint.
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Fig. 3 The Expansion of Urbanized Areas
of Tokyo Metropolis (Black Areas)

This slide outlines the aforementioned
comprehensive  flood damage mitigation
measures, which consist of a combination of
structural and non-structural measures. As
shown on the right hand side of the slide,
comprehensive measures are made up of
measures to control the flow of flood water,
measures relating to land-use guidance and
regulations and other measures designed to
limit damage.

In this next section, | will examine the
comprehensive  flood damage mitigation
measures implemented in the Naka/Ayase River
Basin in the eastern suburbs of the Tokyo
metropolitan area. The author supervised the
design, planning and finalization of this project
on site.

This slide shows increases in population in the
Tokyo metropolitan area. Over the course of the
century, the area’s population has increased
from approximately 5 million to around 35
million.

This slide outlines the growing extent of
urbanization during the last hundred years. The
black areas are urban areas. On the right you
can see the current situation in Tokyo,
compared to the urban areas roughly 100 years
ago on the left.
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Fig. 4 The Expansion of Urbanized Areas
from 1972 to 2000 (Red colored areas)

Fig.5 The Naka/Ayase River Basin:
The Eastern Sub-urban Area of Tokyo Metropolis

Fig.6 The Disappearance of Rivers, Streams and Marshy Lands

1907 and 2001)
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This slide shows satellite photographs of urban
areas taken in 1972, 1980, 1990 and 2000,
underlining the rapid progress of urbanization
over the course of the latter half of the 20"
century.

This slide shows the extent of the Naka/Ayase
River Basin in the eastern suburbs of the Tokyo
metropolitan area, which | will come back to in
a moment.

As you can see in this slide, a large number of
rivers and waterways have disappeared from
the Tokyo metropolitan area in line with the
progress of urbanization. The rivers,
agricultural waterways and canals marked in
red on the diagram on the left have all
disappeared, being turned into underground
sewers or reclaimed to build roads or other
facilities. This is another factor that has

increased flood damage.
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Fig. 7(b) The Urbanized Areas of the Naka/
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Fig. 8 The Geo-
morphological
map for the
Naka/Ayase River
Basin

This slide shows the progress of urbanization
along the Naka/Ayase River Basin, going from
1955, to 1965, 1975 and finally 1985.

With the onset of serious problems due to flood
damage as a result of the rapid urbanization of
the river basin, the national, metropolitan and
local authorities in the river basin agreed to set
out and implement a plan for comprehensive
flood damage mitigation measures in 1983.

This slide shows the progress of urbanization
along the river basin after that point, indicating
urban areas in 1990 and 2000. Urbanization
continued even after the formulation of flood
damage mitigation plans, with rapid
urbanization during the period from the 1980s
to 1990s in particular.

This slide shows a simplified version of a flood
land-form classification map,
geo-morphological  map, indicating the
characteristics of the land along the Naka/Ayase
River Basin in terms of flood damage
mitigation. The river basin is made up largely
of alluvial plains formed by flooding from the
Tone, Arakawa and Watarase rivers and has
always been an area susceptible to damage
from flooding. The other parts of the basin
apart from the alluvial plains consist of loam
plains formed by deposits of volcanic ash.
Although the land was previously used for
paddy and dry fields, subsequent urban
development led to the urbanization of the river
basin.
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This slide outlines the comprehensive flood

damage mitigation measures implemented

along the river basin, as mentioned previously.

This slide classifies the river basin into three
areas; flood water retention areas made up of
woodland and fields that accumulate rainwater
and allow it to infiltrate, flood water retarding
areas made up of paddy fields that help to store
flood water and to control flooding.
Low-lying areas that are protected as urban
areas.

The comprehensive flood damage mitigation
measures essentially restricted urbanization to
preserve water retention and retarding areas in
an effort to preserve the river basin’s natural
flood retention and retarding capacity and, as
an essential part, not to increase the potential
flood damage. The plan was to prevent any
increase in Potential flood damage as a result of
development in such areas. In low-lying areas,
the plan was to implement flood damage
mitigation measures to protect against flooding
and encourage urbanization to remain within
such areas.

This slide outlines the structural measures
implemented. These basically consisted of
measures in line with the characteristics of the
river basin, in view of the river’s increased
outflow capacity and the fact that it is a
gently-flowing river in a low lying area, and
included measures to drain the flow of flood
water through multiple

bypass drainage
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channels and reduce the downstream flow of
water, measures to drain flood water using
drainage pumps and measures to retain and
regulate levels of flood water based on the
installation of retarding basins as structural
measures.

This slide indicates urbanization promotion
areas under land-use plans, a key part of
non-structural measures. In addition to
urbanization promotion areas, there are also
urbanization control and adjustment areas
subject to restrictions or limits on urbanization.
The slide shows urbanization promotion areas
in 1978 and 1999. Over the course of the 20
intervening years, urbanization promotion areas
increased in size slightly as the parts marked in
yellow were incorporated into urbanization
promotion areas.

This slide shows how the urbanization
promotion and urbanization control areas
correspond to the three areas mentioned
previously. The white parts on the diagram on
the left show low lying areas that were
subjected to flood damage mitigation measures
and continued urbanization, meaning that these
were set out as urbanization promotion areas.
The other areas are urbanization control and
adjustment areas, consisting of woodland and
fields expected to function as water retaining
areas for the purposes of flood damage
mitigation and paddy fields expected to
function as  water  retarding  areas.
Development was restricted in these areas to
preserve the river basin’s natural flood
(damage) mitigation capacity.
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This slide shows urbanized areas in 1985.

And this slide shows urbanized areas along the
river basin in 2000, 17 years on from the
implementation of comprehensive  flood
damage mitigation measures. It is evident
from the diagram that urbanization has
progressed not only in the urbanization
promotion areas marked in blue and yellow, but
also in urbanization control and adjustment
areas outside of such areas.

Despite the fact that developers working in
urbanization control and adjustment areas are
obliged to implement rainwater retention and
infiltration measures in line with the scale of
development, it is clear that development has
gone above and beyond the original concept
and principle of comprehensive flood damage
mitigation plan.

The reason for this is that restrictions on
development were relaxed from around 1985
onwards due to economic and political factors,
not the least the revitalization of the economy
on the back of private sector activity.

The authorities responsible for flood damage
mitigation actively supported development
during the latter half of the 1980s as plans were
drawn up and initiated for a hugely expensive
metropolitan outer drainage channel in the
midstream area in an effort to supply the area
with quality housing. This was a change in
principles with regard to flood damage
mitigation policy.
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In spite of developments such as these however,
the extent of urbanization promotion areas
under land-use guidance and regulations set out
for the purposes of flood damage mitigation in
the Naka/Ayase River Basin have remained
largely unchanged from the initial plans. As
urbanization is encouraged with flood damage
mitigation in mind, the original concept is still
more or less in place and can be said to have
proved effective to date.

This slide outlines changes in the levels of
flood damage along the Naka/Ayase River
Basin. Whereas floods for the same amount
of rainfall, the total inundated area and number
of buildings experiencing flooding have
decreased significantly.  Although this is
largely the result of the implementation of
structural measures, comprehensive flood
damage mitigation measures can be regarded as
having been highly effective in this case.

In this next section, | will examine
comprehensive  flood damage mitigation
measures implemented by the Bangkok
Metropolitan Administration (BMA) in the
eastern suburbs of the Bangkok metropolitan
area in Thailand. The Japanese government
provided technical assistance at the planning
stages of this project through the Japan
International Cooperation Agency (JICA), an
initiative in which I myself was involved.

Since then, the BMA has continued to make
improvements and alterations in line with
changes in levels of flood damage and social,
economic and political conditions and
investigate and observe measures carried out,
while (whilst) still keeping to the original basic
plan.

The majority of the data that follows is from
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staff at the BMA or staff at the Thai Royal
Irrigation Department (RID), an organization
with which I myself subsequently had chance to
get involved as part of technical cooperation
the
formulation of flood damage mitigation plans

from the Japanese government with
for the full length of the ChaoPhraya River.
Most of you will probably already be familiar
with the following section of my presentation,
so | will try to be as concise as possible.

This slide shows the full
ChaoPhraya River.

length of the

This slide shows the Bangkok metropolitan
area, which is located in the downstream area
of the Chao Phraya River.

This slide shows the midstream area of the
Chao Phraya River and the network of rivers
and agricultural channels in the downstream
area of the river. Despite (some) flooding in
the Bangkok metropolitan area, this network of
channels discharged large volumes of water
from the north to the Bangkok metropolitan

area, during major flooding in 1983.



- e B s om

Population
(million persons)

& *
& >
o
ettty

%80

140 1000 Taar

1 198a

Fig. 20 An Increase in Population in Bangkok

Metropolitan Areas (predicted at the time of the Program
started)

= _"'l____' =3 _

Fig. 21 The Land Subsidence of Bangkok Metropolitan Areas
(left: prediction, right: subsidence from 1933 to 1986)

Fig.22 Rivers and Klong
(old time)

15

This slide
population at the time that flood damage

indicates estimated increases in
mitigation plans were drawn up for the eastern
suburbs of the Bangkok metropolitan area in
the wake of major flooding in 1983. In actual
fact, | believe that the population has probably
grown and urbanization progressed at an even

faster pace in reality.

This shows land (ground) subsidence in the
Bangkok metropolitan area, particularly in the
eastern suburbs where flood damage mitigation
up. Although this
subsidence was caused by the pumping of

plans were drawn

underground water, it became particularly
severe around 1983. Although the subsidence
has been alleviated to some extent by current
measures, it has not been stopped completely.
The scope of subsidence is also growing and
changing.

Subsidence has aggravated the conditions for
flood damage. In areas such as Phra Khanong,
where flood damage was most severe in 1983,
it was not possible to drain flood water into the
ChaoPhraya River, resulting in areas remaining
flooded for up to three months and suffering
major damage.

This slide shows the network of waterways in
the Bangkok metropolitan area in old time
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and this slide at present time. As is the case in
the Tokyo metropolitan area, the disappearance
of canals and agricultural channels as a result of
has also made

advancing  urbanization

conditions worse in terms of flood damage.

This slide shows the areas that became flooded
during flooding in 1983.

This slide outlines measurements of the volume
of water flowing from the north during flooding
in 1983 taken by myself and a JICA consultant.
Despite the fact that urban areas of Bangkok
were flooded, 80m® of water per second
continued to flow through from the north.

This is a photograph of the flood in 1983. It
shows the flood damage in Bangkok at the
time, as a city reliant on vehicles saw its roads
flooded. The scenes of flood (water) damage
were something new to the city at the time.



This slide outlines the comprehensive flood
damage mitigation measures that were

implemented. Essentially, the almost same
comprehensive measures were implemented as

in the aforementioned case of the Naka/Ayase
River Basin.

LWk

Fig. 26 The Comprehensive Flood Damage Mitigation Measures
for the Eastern Sub-urban Bangkok Area (Basin)

=y _ This is a simple diagram outlining
' comprehensive  flood damage mitigation
measures in the eastern suburbs of the Bangkok
metropolitan area.

It shows both structural measures, including

waterway improvement work, the installation of

—r = drainage pumps, levees (polders) to prevent
Fig.27 The Conceptual Diagram of the flooding from rivers and waterways (klong), an

Flood Damage Mitigation Measures
for Eastern Suburban Bangkok Metropolitan Areas

outer embankment called the King’s Dike and
flood gates, and non-structural measures,
including the preservation of flood water
retarding capacity in the green belt area on the
outside of the King’s Dike and on the outer side
of the secondary barrier positioned inside the
King’s Dike and the provision of rainwater
retention areas to retain rainwater inside the
secondary barrier.

This slide shows the structural measures.

Plans were set out in line with the

Fig. 28 Structural characteristics of the river basin and included
e blocking off the flow of flood water from
outside the area, development work on rivers

and klong to improve flood drainage capacity,

positioning levees (polders) and installing

facilities such as drainage pumps and flood
gates along the Chao Phraya River, and so on.

17



This slide shows the non-structural measures. It

L;L | is an essential part of plans not to increase the

f.ff g fﬁ potential flood damage and to keep the natural
'/;/ f\i\ \h function for flood damage mitigation. Plans
{ i ) '.’)i ﬁ Fig. 20 Green Belt included the King’s Dike and the green belt
Y f r!.‘j !J:J W area on the outside, flood water retarding areas

/ / Mosares between the King’s Dike and the secondary

barrier and flood water retention areas on the

- | inside of the secondary barrier. These measures
were planned in order to preserve flood water
retention and retarding capacity in line with the
characteristics of the river basin.

As areas that have always been susceptible to
flooding during floods, plans were set out to
restrict and control urbanization in these areas.
There were no land-use plans formulated for
the Bangkok metropolitan area during the
planning stages. Instead, land-use plans for
the area were drawn up at a later date by the
Ministry of Interior. Authority for the
formulation of land use plans was then
transferred to the Bangkok Metropolitan
Administration, BMA, after that.

This slide shows the BMA’s current land use
plan.

| — _ {
Fig. 30 The Bangkok Metropolitan Administration’s
Comprehensive City Plan
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Fig. 31 The Comparison between the Plan for Flood
Damage Mitigation and the Land Use Plan

Fig.32 The Recent Flooding Areas in the Chao
Phraya River Basin (inundated areas)
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This slide features an outline diagram of the
aforementioned land-use plan set out from the
standpoint of flood damage mitigation,
compared to the current land-use plan for the
Bangkok metropolitan area.

Although the land-use plan does not exactly
match the originally envisioned flood damage
mitigation plans, a significant portion of the
original plans are still in place today.
Specifically, the green belt area remains in
place in the Bangkok metropolitan area today
as it was initially.

The flood water retarding areas outside the
secondary barrier have been designated as
low-density land use areas. The flood water
retention areas inside the secondary barrier
have also been designated as low-density
land-use areas, with flood water retarding
basins as structural measures also being
installed in several places.

As in the case of the Naka/Ayase River Basin,
land use is not determined exclusively from the
standpoint of flood damage mitigation.
Although development has also continued in
the Bangkok metropolitan areas resulting from
social, economic, political and other such
factors, in broad terms the flood damage
mitigation-based  land-use  guidance and
regulations are still in place to some extent and
would be fair to say that they have been
effective to date.

This slide shows the main flood damage in the
downstream area of the Chao Phraya River
Basin since 1983.

Despite some partial flooding, the eastern
suburban river basin in the Bangkok
metropolitan area has not flooded since 1983.
Moreover, any partial flooding has been short
term, lasting a matter of days or hours rather



Fig. 33 Flood Protection Walls (levees) along the
Chao Phraya River

(left: usual days, right: flood season)

Conclusion

(1) setting out a fundamental theory and a basic
flood damage mitigation measures .

(2) The results of comprehensive flood damage
mitigation measures in the eastern suburbs of both

the Tokyo and Bangkok metropolitan areas.

(3) Comprehensive flood damage mitigation

measures: positive effect in gently-flowing river
basins in low-lying areas experiencing rapid urbanization

(4) Non-structural measures: Land use guidance

and regulations being effective as an essential
part of flood damage mitigation
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than several months, marking an end to the sort
of flood damage that occurred in 1983.

Although this is largely the result of the
the
structural measures, it would be fair to say that

implementation  of aforementioned
the comprehensive flood damage mitigation

measures have proved effective.

This is a photograph of a retaining wall (levee
or embankment) designed to guard against
flooding from the Chao Phraya River.

Although the risk of flooding from the Chao
Phraya River has been significantly reduced
thanks to the installation of levees such as these
in most areas, they may have sparked
controversy with regard to their impact on the

scenic waters around Bangkok.

My conclusion consists of four points, as shown
on this slide.

(1) I have set out a fundamental theory with
regard to alleviating flood damage and used this
as the basis upon which to outline a basic flood
damage mitigation measures .

(2) I have reported on the results of
comprehensive flood damage mitigation
measures implemented in river basins in the
eastern suburbs of both the Tokyo and Bangkok
metropolitan areas.

(3) As a result, it has become apparent that
comprehensive flood damage mitigation
measures have a largely positive effect in
gently-flowing river basins in low-lying areas
experiencing rapid urbanization.

(4) I have discussed non-structural measures in
the form of land use guidance and regulations
in particular in detail in my report, as a result of
which it has become apparent that land-use
guidance and regulations (measures to limit
increases in potential damage) are effective to a



certain extent as an essential part of flood
damage mitigation.

I would emphasize the 4™ on non-structural
measures.

Thank you for your attention.

Thank you for your

attention

Questions and Discussion

Chair:

Question:

Answer:

Chaired by Junichi Yoshitani, Public Works Research Institute

Although the time for questions has been scheduled for after the complete presentation,
specific doubts and opinions can be expressed at this point.

He does not live in Thailand, but | believe that the project he began in 1982 has always
been on his mind. Dr. Yoshikawa emphasized that he would like to see a
comprehensive and more active approach to the water policy related issues. In fact,
he has revisited us quite often and maintained regular contact. However, | believe
that the use of the retardation basin has not been effective because of the difficulty in
propagating the idea that storing water can reduce the risk of floods. It appears that
constructing pumping stations and the like have been more successful. | am unsure
of whether we are comparing the idea proposed here with that proposed for the Ayase
river area. Has retardation been more successful than pumping in Japan? Further,
how would you convince people that the two technologies are the same and that both
should be implemented?

Although this is a slightly difficult question, in truth, the situation in Japan is similar to
that in Thailand. People are actively concerned with how to mitigate floods soon
after it; however, with time, people tend to forget. In Japan, the improvement of the
drainage system continues.

In our plan, we had hoped to maintain the natural flood retention and retardation in the
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Question:

urbanization control and adjustment area, which is on the periphery of the urbanization
promotion area. The urbanization promotion area was determined in 1983. After 17
years, in 1999, the urbanization control and adjustment area remains on the periphery
of the urbanization promotion area. This suggests that our plan is currently still
effective, and perhaps, this is stricter in comparison to other cases.

I am in favor of a retardation basin. The Governor of Bangkok recently proposed a
housing project in which each house would be equipped with a water holding facility.
Although this is a good idea, | believe that it is extremely difficult to implement.  For
instance, estate prices are very high in Bangkok and accommodating a holding pond
will require 30% to 50% of the total land for the project. Thus, the housing project
will be unfavorable to the developers and expensive for the consumers.

I believe that Bangkok as a whole should be considered for flood alleviation. A
King’s dike system similar to the holding pond but much bigger, perhaps 5 to 15
million cubic meters, should be constructed. This is because a small pond in one
housing project maybe insufficient and difficult to implement. | fear that the
Bangkok Metropolitan Administration will introduce this concept and reclaim the
housing estate to build holding ponds.
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3. Recent Progress in Flood Management in China

Cheng Xiaotao

Director, Professor of China Institute of Water Resources and Hydropower Research

Conlents

Introduction

The Current River Basin Management

Institution
The major 1ssues Existing in River
Basin Management in China

Conclusions

China has about 50,000 rivers with area
larger than 100 km:, among which more
than 1,500 rivers cover an area lareer than
1,000 km?. The total Basin area of the
riverflowinge into the sea accounts for 2/3

the remaining 1/3 belongs to theinland
river basins.

-

of the total aréa of Chinese territary, and .
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I will begin my presentation with an
introduction of river basin management; then, |
will discuss the current river basin management
institutions, the major issues existing in river
basin management in China, and conclusions.

China is a large country on the east of the
Eurasian continent.  Topographically, it is
higher in the west and is lower in the east;
consequently, some major rivers flow eastwards
to the sea. Further, China can be divided into
three steps: the Qinghai-Tibet plateau with an
elevation of 4,000 meters or more, the plateau
and basins with an elevation of 1,000 to 2,000
meters, and the vast plains and hills with
elevation of 500 meters or lower.

Further, China has a few major rivers, including
the Pearl river in the south, the Yangtze river,
the Huaihe river, the Yellow river, the Liaohe
river and the Changjiang river. There are
several smaller rivers as well. A total of
50,000 rivers in China cover an area of 100
square kilometers or more; among them, more
than 1,500 rivers cover an area of 1,000 square
kilometers or more. The total basin area of
rivers flowing into the sea accounts for
two-thirds of the total Chinese territorial area;
the remaining one-third is the inland river
basin.



Seven River Basin Water Resources Commissions, MWR
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2 The Current River Basin
Management Institution

* Elementary establishment of the
flood management institution

» Achievements of Flood Zoning for
the Whole Nation

» New concepts of Flood management
in River Basin Management

2.1 Elementary establishment of
the flood management institution

* According to the Flood Control Law of
1998 in China, flood prevention
activities should be implemented in the
overall planning and carried out in
different levels, taking the institution
of combining river basin management
and administrative division
management.

At present, there are water resources
commissions responsible for improving the
management of the seven major river basins.
The Chang Jiang Water Resources Commission,
the Yellow River Conservancy Commission,
and the Water

Commission were established in 1950. The

Huaihe River Resources
Haihe River Water Resources Commission and
the Pearl River Water Resources Commission
were established in 1979.
River Water Resources Commission was
established in 1982; the Taihu Basin Authority,
in 1984.

The Song-Liao

The current river basin management institution.

According to China’s Flood Control Law of
1998, flood prevention activities should be
considered during the overall planning; the
should be at different
basin management with

execution levels,
combining river

administrative division management.
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Laws and regulations concerned
with flood damage reduction

+ Water Act (1988)
* Flood Fighting Regulation (1991)

+ Statute of Compensating for Flood Detention Arcas
lication (1999)

Progress in shifting from flood
control to flood management

* From the beginning of 2003, China started to shift
from [lood control to flood management, a series
of countermeasures have been taken, such as:

To enhance policies and regulations
To institute and improve flood prevention and drought
relief schemes

To init ome specific planning

To promote the lopment of information systems for

flood and drought management

To undertake some research projects

Flood Management Strategy Study

p a strategy for integrated flood
riate to the flooding characteristics
encountered in
ofd
. incephion report,
, Interim reporl
ice in the PRC, through
ix selected provinces;
nent practice inicrﬂanumill_\".
nd Action plan to advance integrated
n the PRC
» Workshop No3(Dec. 5, 2005), drafi form of final report

* The Final Report was published in June 2006.
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At present, a system of laws and regulations
concerning flood damage mitigation is in place.
The Water Act, the Water Course Management
Regulation, and the Guidelines for Security and
Construction of Flood Detention Area were
in 1988; the Flood Fighting
Regulation, in 1991; the Flood Control Law, in

implemented

1998; and the statute for compensation for
Further, in the
recent years, schemes pertaining to significant

flood detention area, in 1999.

activities against the existing floods with regard
to the Yellow, Yangtze, Huaihe, and Yongding
rivers have been authorized.

The process of evolving from flood control to
flood management began in the 1980s when
China established reforms and opened its
economy. Following which, several issues
concerning flood management arose; thus, in
2003, China moved from flood control to flood
management. A series of countermeasures
such as enhancing the policies and regulations,
flood

schemes,

institutionalizing and  improving

prevention and drought relief

initiating specific planning, promoting the
development of the information system for
flood

undertaking research projects, were taken.

and drought management, and

The Asian Development Bank supported a
research project that aimed to develop a
strategy for integrated flood management
the

observed in China and the increasing pressures

suitable  for flooding characteristics

encountered due to rapid urbanization.
Several workshops were organized, including
one on November 25, 2004, for which an
inception report was made available; another
one was held on April 25 and April 26, 2005,

for which an interim report containing the



current practices in flood management in the
People’s Republic of China and a case study on
the six selected provinces that differ in terms of
their river basins and economic development
zones, was made available. The third
workshop was held on December 5, 2005, for
which a draft of the final report was made
available. The final report was published in
June 2006.

China made flood zoning of the whole nation a
2.2 Achievements of Flood Zoning fundamental activity in the 10th Five-Year
for the Whole Nation National Flood Control Planning (2001-2005).

» In order to serve for the flood management. The 11th Five-Year National Flood Control
China has made flood zoning for the whole

nation as an important fundamental work in
the Tenth Five-Year National Flood Control

Planning will commence this year.

Planning. The outcomes of flood zoning are
divided into Flood zone, Transition zone
and Non-flood zone (see Table 2 and 3).

This table shows the figures of zoning.

The Flood Yoning Achievements for the Whole Nation (statistic data in 1999)

Flood Transition  Noo-Flood Caleulated
Fone Zone Lone ares

Total area (10° k') LOF.E s691 2,T06.6 9457
Percentage ( %) 112% 60.18% 2B E2% 100
Population (10 persan) 836.844 416.319 59274
Percentage (%) 66 46% 33.07% 0.47% 100%
GDP{10° Yuan) 6,562.79 1,594.28 3402 B,191.09
Percentnge (%) BO.12% 19.46% 042% 100
Density of Population (people / 790 73 T 133

km?)
GDP per capital (Yuan / person) 7842 5,739.7

We divide the zone by seven major rivers.

Flood Zone disiributed In Seven Major River Districts (statistic data in 1999)

Name Ares Population GDP
milllinn % billion
Yuan

Songhus 1 16 0.6 180,688
River

Limohe River 6341844 94 15246 188 157.032
Haihe River 17 BRSS9 .76 4416
Yellow River 1 22504 26 137597
Huuihe River 7 9.7 142.701

Changjinng o 983 113327

Taihu Lake 2.7

Pearl River 9.939.7 L 20 805

Sum up #69,324.682 447,607 7 3,434.023
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2.3 New concepts of Flood management in
River Basin Management

* Floods present not only a rd, but also opportunities
and benefits for natural resource and the environment.

+ There are complicated relationships, interactions and
transformations among them.

Dual characteristics of floods: both benefits and damages

Benelits Damages

Resources Environment Hazards
Teatures features features

%l

Natural attribute

Social attribute
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The seven major river basins, especially in the
lower reach, are major flood prone areas with
an area of 1.06 million square kilometers
(11.2% of the total area) and 407 cities within it
(61% of the total number of cities). A
population 840 million (66% of the total
population) resides in the flood prone areas.
The GDP produced from this area is 80%.
Therefore, the flood prone areas are the major
socio-economic zones in China.

From this map, we can understand which parts
the flood is severe under our standard of flood
prevention.

Originally, we regarded floods as hazardous
and only understood its natural characteristics;
however, we now understand its social
attributes and regard it as having resources and
environment features. Subsequently, we
understand the complicated relationships,
interactions, and transformations among these
features. Thus, we believe that the damages
caused by floods can be beneficial, and
conversely, the benefits can be destructive.



Definition of Flood Management

Flood management is a collective noun for a series
of activiti ainable development
principles, aiming at harmony between man and
nature, normalizing flood control and operation
activities into a rational approach, enhancing self-
resilience capacities, and accepting a certain risk
in moderation to utilize floodwater as a resource
and help to improve the water environment.

Definition of Flood Management

* Flood management is to strive for the most
favorable possibility through effective improving
and operating all related flood prevention and
mitigation systems under a series of uncertainties.

* It should be stressed that the measures to minimize
the flood damages not always bring the best
impacts in political. social, economic and
ccological aspects.

T
S [-1.-..|¢|
[ wpacts |

Flood management on each phase and the convertible results

Flood management study
at technical level

Flood management study
at strategic level

\ Flood Risk /

Flood disaster )

Flood:
Hydiodogacal featires
~Hydimlic fesfimes
3| —Sediwent
ramportation feales =

and

canang

Cenesis ‘
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htfieon featine:
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Flood damage Governgign!
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The objects of the flood management strategic study
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Flood management is defined as a collective
noun representing a series of activities that
follow sustainable developmental principles,
aim at creating harmony between man and
nature, rationalize flood control activities,
enhance self-resilience capacities, accept the
risk involved in utilizing flood water as a
resource,

and help to improve the water

environment.

Hence, we believe that flood management is an
endeavor to achieve the most favorable
circumstances by effectively improving and
operating all related flood prevention and

mitigation systems under a series of

uncertainties. Thus, I would like to emphasize
that measures taken to mitigate flood damage
may not necessarily have the best impact on the
economic, and ecological

potential social,

aspects.

Recently, we realized that the impact of floods
on the government’s prestige, social stability,
economic development, environmental
protection, and the restoration of the ecosystem,
must also be considered. Considering the risk
involved in improving these aspects needs to be

examined at the technical and strategic level.



3 The major issues Existing in

River Basin Management in China

* The flood zone is not only the area with
high nisk of flooding, but also the area with
highest density of population and properties,
and high speeds of economic development.

Even progress have been made in the
development of flood prevention system in
China, we still have many issues existing in
the river basin management.

3.1 Incompletion of Flood
Control System

Only 1% of 590 thousand km? of flood protective
areas have reached the standard at or above 100-
year flood.

Some key flood control projects in the flood
control plans for major rivers have nol been
constructed. Some key projects are constructing,
such as Three Gorge Dam and Xiaoliangdi Dam,
but the accessorial works need to be completed
further.

3.1 Incompletion of Flood
Control System (continue)

Most of the main dikes along the major rivers are
formed and enhanced gradually during the long
history with weaker treatment of foundation and a
mass of hidden troubles.

Large parls of the dams were built in 1950s and
1960s with mherent shortages and aging 1ssues
after operated in about 30 - 40 years. Among the
85 thousand dams., ther about 1/3 dams
operating with “sicknes 1d threatening the
securities of the down streams.

3.2 Weakness of Flood Management

» Unwise human activities in the flood prone
area that increase the risk of flood damages
have not been restricted effectively.

» Necessary performance measures enacted by
the local authorities are still weakness in
implementing the flood management related
laws.
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With regard to the major problems that exist in
river basin management, the flood zone is not
only a flood prone area; it is also an area with
the highest density of population and an area of
Although the
development of flood prevention systems in

rapid economic development.

China has considerably progressed, many issues
pertaining to river basin management still exist
and have not been dealt with.

Incompletion of Flood Control System.

Further, most of the main dikes along the major
rivers have been built gradually over a period
of time; hence, their foundation is weak. Most
of the dams were built in 1950s and 1960s;
after operating for about 30 to 40 years, major
One-third of the 85,000
dams are in poor a condition.

problems have arisen.

Moreover, activities that increase the risk of
flood damage have not been effectively
restricted by the local authorities, and the laws
related to flood management have not been
implemented.



3.2 (continue)

* The objects for the river basin management
commissions are mainly restricted within the
river but not really the river basin.

There is no stable source and mechanism of the
national investment for the development of
flood prevention system, especially for the
managements and maintenances.

The flood forecasting and warning system and
decision support system are still at the lower
level.

3.3 Insufficiency of Countermeasures

for Exceeding Floods

Although the Schemes of the Critical Activities
against Exceeding Floods for Yellow. Yangtze.
Huaihe and Yongding rivers have been
authorized. the detailed performance measures
still should be prepared.

3.3 Insufficiency of Countermeasures
for Exceeding Floods (continue)

» However, there are no available critical
schemes against exceeding floods for other
major river basins, yet.

The Schemes of the Critical Activities
against Exceeding Floods for major rivers
have not been adjusted according to the
significant changes in the flood control
situations.

4 Conclusions

= Living and developing with floods. is a basic situation
of China from the past to the future. Enhancing river

basin management is a complicated and formidable

challenge that requires persistent efforts.

During the period of tremendous transformation, China
has to affront a series of challenges in dealing with
severe water crisis.

The development of a flood prevention system
lacks the stable source and mechanism required
for national investment.

In addition, although the countermeasures to
prevent exceeding floods have been authorized
for certain rivers, they are still in a nascent
stage.

And for other major rivers, they are still
undefined.

In conclusion, the people of China have lived
and evolved alongside floods from time
immemorial. The improvement of river basin
management is considerably challenging and
requires During  China’s
developmental period, it encountered a series of

persistence.

challenges when dealing with extreme water
crisis.
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4 Conclusions (continue)

* On the one hand, the rapid development and
urbanization has brought and will
sequentially bring new issues on flood
management and flood damage reduction;
On the other hand, along with the perfection of
legal system and management system,
improvement of flood management system, and
increase of economic level, a stronger capacity
will be reliable on the river basin management.

4 Conclusions (continue)

In the field of river basin management, we
still have a long way to go.

It is necessary for us to combine the
experiments from advanced countries with
the real situation of our own in searching a
new way of comprehensive and integrated
river basin management.

The sticking point for success or failure consists in
holding moderation.

Presently, new issues on flood management and
flood damage mitigation have arisen and will
continue to do so with the rapid increase in
urbanization. After establishing a sound legal
and managerial system, the improvement of the
flood management system to facilitate
socio-economic development will be the main
area of focus.

It is imperative that we incorporate experiments
and tests conducted in developed countries into
our present situation to develop a
comprehensive and integrated river basin

management system.

Questions and Discussion

Question:

Presently working as scientists, we are looking for effective parameters on which to
build. We believe that due to the misuse of land and due to increased operation,
deforestation has risen and its effects have been detrimental. Looking into the past,
the population and deforestation was less; we believe that changes in the global
climate have had a significant impact on floods.

The Tone river in Japan can be regarded as a fine example of flood damage
mitigation.  According to the policy, people in the city are evacuated to a safer area
to prevent flood damage caused by the Tone riverfront. However, in Bangkok, we
are unable to evacuate people to another area. Even though we are aware of the
capacity of water needed and the extent to which the Chao Phraya river and the river
mouth need to be widened, we are unable to do so. In your country, the decision to
construct a dam is made regardless of the challenges involved. This is because the
people are aware of their responsibility towards flood damage mitigation.

In Bangkok, the land belongs to the king. Regardless, the people have agreed to
the projects approved by the government. However, many large-scale projects that
have been approved cannot be constructed. Although we are aware of the existing
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Answer:

problems, as scientists in Thailand, we are unable to solve them despite several
discussions.

Even in China we have attempted to implement several measures, particularly after
the 1998 floods. Although the government has established 32 policies, problems
still exist because of our population and the need for basic resources.
Consequently, we believe that moderation is crucial in flood damage mitigation.
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In China’s New Flood

Junichi Yoshitani
Public Works Research Institute of Japan

Dr. Xiaotao and | have been working together
on analyzing the water and flood management
policy in the Changjiang river basin. This slide
shows typical flood control measures. We build
dams and reservoirs across streams and levees
around rivers to control floodwater. We also
build
construct diversion channels to control floods.

retardation basins around rivers or
In this presentation, | will focus on retardation
basins.

In yesterday’s issue of The Nation, it was
reported that the king has granted the RID
permission to divert the flood water into his
properties at Pathum Thani and Saraburi.
Such methods are extremely unique to Japan as
well as China and are perhaps possible only in
Thailand.

The Tsurumi river basin is an example of land
use management for flood control in Japan. It is
in a highly urbanized area of Japan with limited
space.



Japan: Small-scale Storage Facility
in Basin reduces flow to river
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Japan: Retarding Basin along the main
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In this river basin, the developers have built
small-scale storage facilities that in most of
time serve as tennis courts or playgrounds but
can be used for retention of rainwater during
This
development code under the city ordinance.

floods. is regulated by the land

The tributary of the Tone river that flooded in
1886 can be regarded as another example.
Following the floods, the government revised a
plan for flood mitigation under which a
retardation basin was constructed. In order to
construct the retardation basin, certain residents
were relocated; moreover, the government and
the landowners signed an agreement that was
not under any law or ordinance and was termed
as an easement. According to the easement,
the government was required to pay some
money to the landowners at the time of signing;
however, the government was not responsible
for paying any damages or compensation after

the agreement was signed.

flood
management case. This slide shows the whole

The next is the Changjiang river
basin of the Changjiang river and the Three

Gorges Dam.



China: Four More Retarding Basins
Construction after 1954 flood
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e Focus on land use management of
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The Chinese Government built huge retarding
basins along the Changjiang River. Now, total
capacity is 50 billion cubic meters.

My topic outline is this.

In this presentation, | will focus on issues
concerning land use management, such as the
authorization of land, ownership of land, and
flood control  system  (structural  or
non-structural), for constructing retardation
basins, particularly in China.

Dongting Lake (one of China’s largest
retardation basins) has been shrinking with
time.



Shrink of Dongting Lake (2)
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History of Flood Plans for
Changjian River
1730-1920 CGEBE X Quin Dyvnasty: 1616-1912)

® Recogmized that development of flood planes caused flood
damage

®  No systematic flood plan

1920-1949 (PEREEEFERepublic of China: 1912-1949)

*People and properties concentrated on flood planes

*Retennion Flood Culnvate Plant! 35 #3858 | .

Build polders, reclamm lakes, and use reclumed lands for
retarcing basis i high flow perod and paddy fields in
ather penods

BREMW (100) o RIMGEAS wXKHRA polod, EKHARHEL

Interim Summary

e The “Retention-Flood-Cultivate-Plant™
Directive urged 6.8 million people in retarding
basin along the river that put gov. to difficult
position to divert floodwater to the basins.

» This RFCP directive is not consistent to flood
control policy (a lesson),

o Good recovery programs are found in China,
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During the 1950s and 1960s, the lake shrunk
drastically as seen in this graph.

It was due to reclamation by the local farmers,
although it was said that the sediment deposited
from the Changjiang river was a contributing
factor.

The reason why this lake reduced in size stems
from the flood policy of the Chinese
government.  According to this policy, the
lake should have a retention function; however,
at the same time, it can be used for agricultural
purposes.

Thus, while such policies may result in an
effective land use, they are not necessarily
consistent with flood control purpose. Owing
to this policy directive, the Chinese government
is unable to divert floodwater into retardation
basins because of the 6.8 million people
residing there. These are important lessons
that have been learned.



Best practice #1: 32-letter Flood
Control Principles

Stop rice-field

| return lake

| Remove
dike let
flood go

Move people build
town

Best Practice #2: Regulations on land use
in retarding basins
Flood Control Act enforced in January 1998
(Chap 3. Article 23)
e Prohibit new ring construction. Remove ring dikes
and restore lakes under a plan.
(Chap 4. Article 32)
s Plan shall include population control. migration
plan. safety and protection measures.
¢ Beneficiary regions and bodies bear responsibility
for compensation and relief.

o Gov. ministries. autonomous regions. government-
ruled municipality shall establish programs for
support. compensate. relief people in the retarding
basins

Best Practice #3: Specific Programs
for Stop-rice Field Return Lake
HiR

Smgle recede

iR

Double recede

@Relocate by the unit of community

@ choice of relocation destination

@Build howses by indwviduals without suppert of govemment
@M choce for single or double retreat

@ Veto for relocation

@ Compensation of 15,000 Yuan for each famaly, 17,000 Yuen after 2003

@Phn to relocate 1.629 million people from 24 retarding basing in Donting Lake.

but no target year set
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Following the severe damage caused by the
1998 floods in the Changjiang river basin, the
Chinese government has commenced an
excellent recovery and adopted 32-letter flood

control principles.

Further, the Chinese government enacted the
Flood Control Act in 1998 and began the
the
It also proposed the

process of removing people from
retardation basin.
removal of the ring dikes and the establishment
of related agencies that would implement
specific programs to support and provide relief
to the people residing there. Moreover, the
Chinese government has initiated programs to
compensate the people still remaining in the
retardation basins, who are affected by the

diversion of flood water.

It looks very successful so far, and the Chinese
government is removing huge number of people
from retarding basins.



Accomplishment of SRRL

@1n the whole basin of Chanjiang River. 242 million people
(158,333 families) relocated from 1461 polders

@1n Dongting Lake area, 338,522 people (138,333 familics)

. among which 70,000 peaple (17.000 families) from

designated retarding basins

@Al single recede. (HRTEREMRARIREEER. 2004)

@Plan says 15.000 Yuan pavment for cach family. In reality an
amount of applied for 1s evaluated "

lﬂlé:-‘;l' Eﬁﬂ%l&‘ﬂﬂﬁ-ﬂﬂaﬂ'miﬁﬁﬂt. AEEN PR BREESENT

11Average income of farmers in Hunan Provinee is 233287 Yuan (‘PEER
FHEEE, 2004), Amount of 15,040 Yuan is about six times of annual

income that is enough for building a new house

More Good Practice...

e Flood Damage Compensation program for
people who are remaining in the retarding
basins.

o Some more...

Additional Summary

» More in-depth study is necessary to apply
good practices to other countries.
e Comparative study will be beneficial for
land management implementation.
o Authorization of land use regulation
e Ownership of land
s Role in the whole flood control system

Questions and Discussion

Question:

These are some more details about
accomplishment of these programs.

The Chinese government started flood damage
compensation programs because still some
people are remaining in the retarding basins,
and this is also a successful practice.

In sum, we at CREST believe that China’s good
practices can be applied to other countries,
including Japan, because of their uniqueness.
A comparative in-depth study is required for
Japan to be able to implement these practices.
For instance, a comparison of the two countries’
social conditions such as the authorization of
land, ownership of land, or flood control
systems is necessary to determine whether these
programs can be applied to Japan.

In Thailand, dikes signify borders, and we have been building one border after

another. Removing dikes would imply removing the borders, and | am unsure of

how this should be communicated to the public. In Thailand, we need to conduct a

serious simulation study (maybe even request Dr. Pornsak to build this model) to

remove all borders and witness the quick recession of the floods.

Answer:
discussion session.

I believe that this is a very interesting point that should be addressed in the



5. Policy Evaluation

Flood Control Evolution

Ad hoc (crisis-provoked) Respanse
Local Treatment
Comprehensive Approach

(long-term, river basin, multifaceted)
Long-term Plan, River Basin Basis

CFC Program

(Background)

& Population & Assets
& Rapid Urbanization

¥ water retaning and retardng functions W
¥ walume of flood flows 4

« lime of flood conceniration

¥ danger of fiood deasters 4

# Traditional Approach Doesn't Work

of Comprehensive Flood
Control Program in Japan
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Minoru Kuriki
Public Works Research Institute of Japan

CFC (Comprehensive Flood Control) was
evaluated recently, and we will discuss the
results of this evaluation.

Let me first discuss flood control evolution.
Initially, an ad hoc crisis-provoked response
was implemented, in which local variables were
measured.  Since this was inefficient, a
long-term plan was introduced on a more
river-basin basis. A comprehensive approach
was then adopted and an inclusive flood control
strategy was proposed. River administrators,
city planners, and sewage managers were
involved in this.

When implementing CFC in Japan, we had to
consider that the population and assets are
concentrated in the river basins and not in the
flood plains. Rapid urbanization occurred in
this area, making it difficult to retain and hold
water. Therefore, the volume of flood flow
increased and flood concentration time
decreased, increasing the probability of
flooding.



CFC Program

(Since 1980)

& Protective Works

#Basin Improvement Measures
+ Retention Area (watershed mana L]
+ Retarding Al od plain managemeant)
" Low-land Area (urbanized)

& Loss Mitigation Activities
+ Past Food Information
+ Warmng
« Flood Fighting

Policy Evaluation
(Objectives)

& Effective and High-guality
Administration

#Focus on Quicomes
# Synergism
#Accountability to the General Public

Policy Evaluation
(Since 2001)

# Policy Checkup (performance)

& Policy Review (program

& Policy Assessment (advance)

Program Evaluation

#Effectiveness of Administrative
Measures

#Analyze Causal Relationships
430 Specific Themes
=>» CFC Program Selected
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CFC followed three measures. First:
protective structures for basin improvement and
water retention areas. Second:  basin
improvement  measures. Third:  loss

prevention, publishing previous flood reports.

After 20 years of CFC, the need to evaluate it

was felt.  Policy Evaluation will clarify
administrative measures and then compare the
results of these measures to consider the
people’s perspective.  Administration should
be effective, the measures should focus on
outcomes from the perspectives of people’s
reactions, and be

generate  synergism,

accountable.

After policy evaluation began, three activities
were emphasized: policy checkup (general
policy performance evaluation); policy review
(evaluating specific themes); and policy
assessment (prospective policy effects before

implementation).

I will discuss policy review, which is
undertaken to evaluate the effectiveness of
administrative measures and analyze causal
relationships. Objectives and proposed results
of such measures are evaluated after selecting
30 themes by the ministry, MLIT, CFC is
chosen as a theme because of the need to

evaluate its effectiveness.



Why CFC Program Selected?

& 20-years Elapsed After Introduction
# Socio-economic Condition Changed

& Judgment Required on
 Further |
+ Introduction o

aborative Approach

CFC Program Evaluation
(FY2002-2003)

¥"Necessity of Introduction
v Effects Achieved
v"Program Scope
¥'Multifaceted Collaboration
v Socio-economic Trend

Effects Achieved

“4Reduced Inundation Damage
¥ Risk could have been smaller

Program Scope

¥Scope could be wider
+*Comprehensive” FC prevailed

& River Basin Detention and
Infiltration Program started
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Since the Japanese socioeconomic condition
has changed, it is necessary to decide whether
this policy should be continued. Moreover, an
evaluation was necessary to determine whether
further investment or a collaborative approach

was required.

The evaluation was undertaken during 2002 to
2003, and five points highlighted.  First:
whether CFC was required in light of rapid
urbanization and failure of the traditional
approach.

The first aim is reduced inundation damage as

explained by Dr. Yoshikawa, which was

achieved over a longer time. The initial aim
was, in 10 years, protection when rainfall

intensity is 50 mm/h.

Second, with regard to program scope, 17 small
rivers were chosen for CFC implementation.
More rivers could have been included.
Although comprehensive flood forecast and
implemented, the
Under CFC,

river basin detention and infiltration were also

control measures were

benefiting areas were lesser.

initiated.



Multifaceted Collaboration

& Detention Infiltration Facility
YLess than Planned

# Sewage Projects

¥ Influence Increasad

& Potential Inundation Area Maps
¥ 7 oulof 17 nvers
¥ 46 out of 180 municipalities

12120

Socio-economic Trend

& Population Stabilized

# Heavy Rainfall Increase

# Damage Polential Increased

¢ Underground Inundation Damage

13720

Future Direction

& River Basin Measures

# Selected Investment

& Multifaceted Measures

& Participative Approach

# Collaboration of Different Administrative
Fields
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The multifaceted collaboration was examined;
it was considered that a Detention Infiltration
Facility should be installed, and that the
planning was not sufficiently detailed. Few
infiltration facilities plans were introduced.
Further, although many sewage projects were
undertaken, the influence was greater, and
coordination with river administration was
insufficient. Finally, flood mitigation
information was published, such as potential
inundation area maps. Among the 17 rivers,
maps of only 7 rivers were published. Further,
only 48 of 180 municipalities published such
area maps.

The Japanese socioeconomic trend was also
examined, and population and urbanization
pressures were observed to decrease. This
was ideal for CFC execution; however,
continued heavy rainfall and economic
activities aggravated. Underground
inundation damage occurred, and during heavy
rainfall, water flowed underground, leading to
some deaths; therefore, underground inundation
damage should also be considered.

The evaluation committee proposed a new
future direction for flood control. River basin
measures were necessary. CFC concentrated
on investing on few rivers. Such investment
or concentration can be eased through
additional measures like involvement and
participation of locals and water circulation.
Conservation investment was proposed along
different points including environment, water
circulation, and  participation. The
collaboration of different administrative fields
was considered necessary.



Lesson Learned

#Was CFC Program successful?

&Yes, but not 100%. ¢

Lesson Learned

What was OK?

@ Selected Investment
(Protective Works)

Lesson Learned

What was not enough?
2Basin Management

i Regulating Pond -
?
2 Collaboration with Sewage Projects

1720

Beyond Evaluation

Law against Flood Damages
at Specific Urban Rivers (2003)

#Runoff Regulating Pend can be installed by the
River Administrator - &

&
{in designated areas)

#Land use contrel -

18720
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The Japanese experienced that CFC was not
completely successful.

What we succeeded was that we chose a few
river basins that were already pressurized by
and concentrated

rapid urbanization,

investment; this aided flood damage mitigation.

The first drawback was in basin management:
the run-off in water regulation was tentative
and not permanent, and therefore imperfect;
land-use control was executed through
administrative guidance, without legal authority
Additionally,

collaboration with sewage projects was not

to introduce damage control.

sufficient.

After evaluation, in 2003, we introduced a law
on flood damages for specific urban rivers.
Run-off regulating ponds can be permanently
installed by the river administrator.  For
land-use control, legal force was provided only

in designated areas.



The law stipulates collaborative measures by
Bey{)nd Evaluation river managers, sewerage managers, and local
authorities.

Law against Flood Damages
at Specific Urban Rivers (2003)

& Basin Plan against Flood Damages
< MvVer managears,
+ SEWErage managers and
« local autharities
[

18020
Thus, after CFC was introduced in 1980, it took
Su mmary more than two decades for Japan to establish a
4 CFC Program introduced (1980) strategy that legally allows administrators to
comprehensively address flood problems.
Importantly,  since  this  approach s
comprehensive, it transcends the engineering
aspect and includes the human perspective.
This complicated the issue, delaying the

& Program Evaluation started (2002)
#New Law introduced (2003) introduction of a new law or approach in Japan.

I now conclude my talk.

Questions and Discussion

Question: I laud your efforts. In our country, however, we have power hungry authorities.
During a flood, everyone should cooperate and fight it together. You seem to have
faced the same problem, but have you stabilized the situation? 1 think that in Japan,
and we need an establishment that is on par with the authorities. Do you agree?
We can discuss this later, though.

Chair: In this discussion, | want to bring up two issues. The first is land-use regulation or
management. The other is directing water flow in upstream and downstream
conflict areas. With regard to land-use regulation or management, Dr. Cheng, you
mentioned identifying a flood-safe zone. Do you have a strategy for that?

Answer: In the flood-risk zone, this work was undertaken by the Ministry of Water Resources.
In China, however, land use is managed by the Ministry of Land and Resources. It
is now the responsibility of the former body to share relevant information so that

appropriate measures can be implemented.

Chair: Will the Chinese government successfully implement land-use regulation?
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Answer:

Chair:

Question:

Chair:

I cannot answer this because | do not know what the plans of the other ministry are.
Since this map was generated for flood-control planning, flood-risk zones will be
excluded; thus, different standards (including investment) should be considered for
different areas.

The Japanese government concerned a lot about the impact of the real estate when
we publicize this flood risk map. In early 1980s when the local office released a
flooding map first, Japanese government did not get any negative response from the
public, or real estate, or any other else. Then, we released some more
comprehensive risk map. Again there was no negative impact. Finally, we
expanded this to the whole nation, so we did little by little.

While designating an area as a “protected,” were the people informed about the
investments?  Although it is relatively unknown, Bangkok spent considerable
public money for this. However, | feel the need to publicize this information
because some unfair transactions might have been conducted by using the public
money. Your maps and examples indicate that when one region is inundated,
another region is saved. Only certain institutes can provide dates to authenticate
the investments. The common perception is that money is continually being spent
for some flood damage mitigation, but no one enquires about the money source.
When more capital is needed, there is no justification for it. Politicians and
economists make major decisions, albeit without consulting engineers.  This
should be rectified.

You mentioned laws for the removal or easing of conflicts between upstream and
downstream communities. In the legal system of modern Japan, each river basis is
individually considered. However, a master plan should be drawn to avoid such
conflicts. Before implementing the legal system, conflicts were rampant in Japan.
Thus, although there are many negative effects, such a plan can resolve such
conflicts. In Japan, where river basins were tackled in an organized manner, flood
problems were severe, and CFC was therefore implemented. It was common
knowledge that the river basins were under threat.

The locals asked the Government for help. Despite the conflicts, since flood
mitigation was prioritized, CFC was successful. Thus, working in collaboration
and sharing information is the key. There is no quick solution to this; such
communications and sharing is imperative for the success of CFC. Additional
issue of easing conflicts: for example, many people need to be relocated before dam
construction. Much can be learned from such cases that did not lead to grave
conflicts; in such cases empathizing and dedicated government officials play a
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crucial role. Thus, this approach might be the key to successful implementation.
With this, we conclude the morning session.
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6.

Rainfall Estimate Based Satellite Images and
Conceptual Framework of Its Application for
Flood Landslide Early Warning

& & & & & & &

]

Contents

Introduction

Purpose of study

Causes of flood landslide in Thailand
Theory / Methodology

Study area description

Result of study

Conceptual framework for flood
landslide early warning based satellite
expected rainfall

Conclusion

-

-

+

Introduction : State of the problems

Dramatic increase in landslide hazards
due to flood,

Flood landslide causes the great
number of deaths and the sudden
damages,

Early warning to reduce the effects of
flood landslide is expected.

&

&

Purpose of study

Describe the causes of flood landshide in
Thailand

Estimate the rainfall using satellite data

Case study | northern part of Pasak river
basin in central Thaland

Discuss the conceptual framewerk of
application to flood landshide early warming
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Saisunee Bhudthakuncharoen
Professor of Mahanakorn University

Rainfall Estimate Based

Satellite Images and Conceptual Framework of

My Presentation:

Its Application for Flood Landslide Early
Warning. These are the contents.

I will discuss the dramatic increase in
landslides due to floods, which leads to sudden
deaths and damages. Early warning is

important to avoid such catastrophes.

This study aims to describe the causes of flood
landslides in Thailand, and then, estimate the
rainfall using satellite data with the help of a
case study of the Pasak river basin in Central
Thailand, followed by the discussion on the
conceptual framework of the early warning
system.



Causes of Flood Landslide

Factors affecting the resistance
of earth materials to landslide
movements include:

% Heavy / prolonged rainfall,
# Land use change [ deforestation,

¢ Population growth causes human
more vulnerable to landslide disaster

Causes of flood landslide

In the tropical Pactfic, ocsan
and atmaosphere circulations
are closely linked. Each
reaction quickly changes
the othar

Normal pattern

¢

1. Easterly trade wind pushes surtace water in the Pacific

towards Australia and the Fhilippines, creating a warm

pood at the western end of the basin with highsr

temperature and sea laval

Az the wind crosses the ocean, i loads up with maisture

and releases it as heavy rain in atmospharnic convection

oved the warm poal

3 Meanwhile, at the eastem end of the basin, nutrient-rich
cold water wall up to the surface. This is favorable for
anchovy, which abounds along the Peruvian coast

"y

Soarme’ bigswwew aTon Dosanobs comdtmianpicaionseananing sapivation sk him
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The causes of flood landslides, factors affecting
earth resistance after heavy and prolonged
rainfall, land use change, and deforestation.
In addition, population growth increases human
vulnerability to these disasters.

In the tropical Pacific Ocean, the ocean and
atmospheric circulations are closely linked.
Each reaction quickly changes the others.

Normally, easterly trade winds (the red arrow)
push Pacific surface water toward Australia and
the Philippines, creating a warm pool (No.1) at
the basin’s western end, resulting in higher
temperature and increased sea level. As the
wind crosses the ocean, it gets saturated with
moisture, releasing it as heavy rain in
atmospheric convection over the warm pool
(No.2). Thus, normally, this region faces
heavy rainfall. Meanwhile, at the eastern end
of the basin, nutrient-rich cold water rises to the
surface, which is favorable for anchovy that is
abundantly found along the Peruvian coast.



—
La Nifia pattern @

1. The trade wind strengthens, shnnking the warm
pool and cooling the Tropical Pacific. The
climate is drier and colder off the coast of
America

2. Ammospheric convection is confined to the
western end of the basin. Rain is abundant over
Indonesia

3, Cold water well up more strongly along the west
coast of South Amenca; anchovy is plentiful

Soame’ bigswwwew @100 Dosanobs comdfmianpicationLeanaing sapication sl him

LaMifia | Major landsiide Locations |y saasen
Yewrs" disasters in Hors Jen Ay
‘Thailar -South Mor-Jan
1870 Hewe, 1870 Thap Sakas District, Prachual
1871 K hdeikchan

1973 | Jan. 1875 | Fon Phibun, Makhon S Thammarst
1576

Dec. 1882 Sri Ban Phot Sub-district, Phattalung

1968 Mo, 1988 Phigun and Lan Saka Diatncts,
1882 Makhan S Thammarat

1858 Mg, 1995 Khao Kiechakut District, Chantaburi
2001
1898- Sep. 2000 Lo Sak District, Phetchabun

2001

1998 My, 2001 Wang Chin Ditrict, Phens

000 | |

1995- Aug. 2001 Lom Sak Distict, Phatchabus

2001 “Khao Kitchaloat District, Chantaberi

© Gource CRRHE DURVRAECS CES OF U 5 MBIONN COBM Y] APROSIWENT S0 Fo B (i

LaMina | Major landslide Locations 4
Tears' dizasters in In

Thailand

Ocl. 2002 | s Sanang Distiict, Mas Hong Son

May, 2004 | Zop Mosd Disiricl. Mas Heng Jan
| +£0m K Dintict, Chiang Mal
| -Mae Fia Magd Disirict, Tak
| -Miae Jaem Districl, Chiang Mai

il 2004 | «Maw & District. Chisngmai
| sFang Dmrici, Chiangmal

Sep 2004 | -Mas Sariseg Disirict, Mas Hang San
| -Muargy Disricls, Mas Hoerg Son '|- J ?
| shlae & Distric. Chiangmal A5
| <hae Jaem Districl, Criang Lial
| skong Districl. Phaas

La Major Locations

Nifia landslide
Years* | disasters In
Thailand
- Oct 2004 | Muang District, Krabi
- Aug. 2005 |Pang Ma Pha District, Mag
Haong Son
2006 | May. 2006 |Lab Lae District, Uttaradit,
|Phrae and Sukhothai

* Source NOAA

Rainy season
-Morth: Jun-Aug
-South:Mov-Jan

In the La Nina pattern, trade winds strengthen,
shrinking the warm pool and cooling the
tropical Pacific waters. The climate is drier
and colder off the America coast.
Atmospheric convection is confined to the
western end of the basin. There is abundant
rain over Indonesia. Cold water rises more
strongly along the west coast of South America,
where anchovy is abundant.

This table presents the historical record of
major landslide disasters that occurred in
Thailand. The first column compares the La
Nina, discovered by CDC of NOAA. In
certain parts in our country, monsoon lasts from
June to August, and in certain parts, from
November to January.

Many landslide disasters also occurred during
2002 and 2004, which were not La Nina years.

In May 2006, the flood landslide occurred in
Uttradit and Sukothai.  As predicted by
NOAA, the Pacific Ocean temperature is
increasing, and next year will be the El Nino
year, and the rainfall amount will be less.
Since all reservoirs are already full, there is no
reason for concern, unless the El Nino lasts
longer.
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Out of 15 major landslide
disasters in Thailand, eight
took place in the La Nifia

Locations of major landslide disasters
existed in Thailand during the past three
decades

* hilly area in
the east,

* southern
peninsular.

Flash flood and landslide disaster in
the Provinces of Uttaradit and
Sukhothai, Northern Thailand

(21-23 May 2006) % northarn provinces hit
P '

3w A

of "
i i

\
‘..

Uttaradit  Sukhothai L )

Storm clouds were seen over
Southeast Asia and Indian Ocean in
an NOAA satellite image taken May
23, 20086,
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Eight of the 15 major landslide disasters in
Thailand occurred during EI Nino years.

This figure shows major landslide disaster
locations in Thailand during the past three
decades; as we can see, landslides occurred in
the highland areas in the northern part of our
country, hilly areas in the eastern part, and the
southern peninsula.

The monsoon forecast predicted flash floods
and landslides in Uttaradit and Sukothai from
21-23 May this year.

Storm clouds were spotted in South East Asia
and Indian Ocean by a NOAA satellite image
taken on 23 May.



Maung District Uttaradit

Muang District,
Uttaradit

City of Uttaradit.

City of Uttaradit (Source: Uttaradit Province website)

Maybe the Japanese tourists got stuck on the
roof of the train.

Additional images.
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Land use varies from forest to banana

Land use changes fron est to banana

plantations in the northern part of our country.
Landslides occur in the banana plantation area.

Deforestation decreases vegetation,

and affects human settlement

Soil erosion after heavy and prolonged rainfall.
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Shallow landslide.

This is from USGS.

River bank failure due to erosion.

river
bank
failure
due to
erosion

Slope failure.
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Mudslide.

Additional images.

In urban-rural areas, we try to implement a
more efficient warning system, a public
communication system.

Even a gauge station is in Uttaradit.

Recently installed rain - gauge station
at Ban Nam Ta in Uttaradit
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Theory | Methodology

Out of trend mitigation :
Reactive approach

* rescue operation
+ rehabilitation

In trend mitigation :
Proactive approach

1

Freparedness—' L

Readiness

4

Recovery &

- Emergency
Rehabilitation( -

response
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Theroy and methodology.

Reactive approach is out of trend.

Although landslide disaster mitigation mainly
focuses on rescue operations and rehabilitation,
we should try to adopt the proactive approach
rather than the reactive one.

We should prepare ourselves for the disaster by
planning emergency responses, recovery, and
rehabilitation.



Promising response

Monitoring
(Watch)

Forecast
(Estimate)

Waming

Watch : Why watches the

rainfall ?
& Major factor controlling the hydrology
in the region,

= Main input of flood,

Challenge

the location and
the magnitude of rainfall

Why uses satellite-based technique ?

Zatullite-Exherubed Rainial

b

0.

P Garugge inter pelatinn

0=
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One probable solution the

cloud movement

is monitoring
atmospheric  flows and
causing rain and forecasting areas under risk.
This
responding

also includes public education on

to warning and appropriate

evacuation methods. Currently, we may not
be able to establish an efficient network for
monitoring and forecasting. Thus, the only

solution is estimating.

We observe the rainfall because it is the major
factor controlling the hydrology and is also the
primary source of floods.

the
magnitude is a challenging task.

Determining rainfall

location and

The present study uses satellite reading to
We
might have faced this problem because the

gauge rainfall distribution of the rain.

rainfall distribution is sparse and data is not
available for mountainous or remote areas.



Geostationary infrared satellite technology
 Detect upwelling of infrared radiation from nearest
surface
+ This radiation is corverted to a temperature; Colder
temperatures are generally associated with a higher
altitude
+ An approwimation can be made that a cloud higher in
the atmosphere produces mare precipitation than a
lower’ cloud
Cloud Top Temperature (CCT) & Rain Rate (RR)

Mustration of rainfall intensities from different cloud top
temperature

colder cloud top preduces more rainfall than that with armer top

HETHEL
estimate based
satellite
imageries

Case study : Pasak
river basin

Pasak reservoir

F_______
The reservoir
Was

‘constructed in

L

f=———————
| Live storage is

Geostationary infrared satellite technology
detects the increase in infrared radiation from
the nearest surface. This radiation is
converted to temperature: colder temperatures
are associated with higher altitudes, which is
clear from the connection between the cloud

top temperature and the rate.

It can be generally assumed that higher clouds
cause greater precipitation than lower clouds.
rainfall

This figure shows intensity from

different cloud top temperatures.

This slide presents a case study on the Pasak
river basin. The catchment area of the basin is
16,300 sq km; the mean annual rainfall, about
1,100 mm; and average annual run-off, 2,800

million m3 or 5.5 I/s/ sq km.

This basin has the
downstream, which was constructed in 2004

large Pasak reservoir

with a live storage of 960 million m3.
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Power — law regression fit between cloud top
temperature (Tp) in degree Kelvin and rainfall
observations (P} in mm per 3 hours over the

study area in the wet season during 1987 to 2000

wa Bun . Pratoh sk

arg dcnigbn | ki Coamict Fhaionata :
Pty 51 AL, Bl ARG ] B B kD
] Do aH . 5 d .
N4 | | L
‘X0 1 @ o X0 10 M0 A 300 TR T A0
Tp (] Tp

' Calibration process

Comparison between observed
and estimated rainfall during
the wet season of the years
2001 to 2002
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This study used cloud top temperature data
obtained from the Japanese satellite GMS, and
observed the rainfall in Lomsak, Upper
Phetchabun, and Wichianburi. This histogram
presents the mean rainfall.

The calibration process by using the power-law
regression fits between the cloud top
temperature, (TP, in degree Kelvin) and rainfall
observation, (P in millimeter per three hours)
over the study area during the wet season from
1997 to 2000.

In addition, the study aims to determine the lag
time and cloud top temperature integrated from
satellite images. The lag time was calculated
as one hour.

In the comparison of the observed and
estimated rainfall during the wet season of 2001
to 2002, R2 is used to estimate consistency.



Conceptual framework for
flood landslide early
waming based satellite
expected rainfall

Flood landslide early warning

+ early warning system appears to be one
of the non-structural measures suitable
for reducing flood landslide hazard, if
diffused with enough lead time and
adequate reliability,

+ the great number of persons died by the
past flood landslide disasters may be
due warning was not effective

For more precise and better
distribution of information (early
warning),

& International/global early warning
network particularly on climate change
should be established,

& Mational/regional early warning network
should be established,

& Local early warning network should be
established,

& |nstalling early warning equipment
(maonitoring) at risky areas.

Early warning system

requires :

& hazard map depicting areas which
are at high risk,

& sophisticated sensor and mode|

Specific hazard area
_is very hard to point

&
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The flood
predicted rainfall.

landslide early-warning satellite

An early warning system appears to be among
the non-structural measures for mitigating flood
landslide disasters, if it is timely and reliable.
Ineffective warning might have caused the high
number flood landslide deaths.

For more precise information distribution by
early warning systems, a global early warning
network, particularly on climate change, should
be established
regional networks.

in addition to national and
Early warning equipment

should also be installed in high-risk areas.

This system requires a hazard map depicting
high-risk areas as well as a sophisticated sensor
and model; however, despite this, equipment
predicting such a disaster is very difficult.



Flood forecasting aspect can be
classified into three classes :

= For large basin (>10,000 sq.km.), flood
forecast with up to 12 hours advance warning
can basically be made on the basis of the
water level,

= For intermediate basin (1,000-10,000 sq.km.},
flood forecast with up to 12 hours advance
warning can be made on the basis of the
rainfall measurement alone both from land
network and ramote sensing data,

= For small basin (100 - 1,000 sg.km.), flood
forecast with up to 12 hours advance warning
can be made only when a rainfall forecast is
available

To aware when flood landslide is
more likely to occur :

@ risky zones should be concentrated with an
automated network of rainfall stations
especially upstream of areas susceptible to
flood flow ,

& track of rain during a storm over the spatial

and temporal scale
e

F,d-———-’:’
— In some circumstances, X
= use of conventional rain BN

&l limited

Potential of satellite data over
those from traditional methods :

+ Need for mountainous and
remote areas,

+ Need for timely data,

+ Need for affordable data,

+ Meed for data in
manageable formats,

+ Need to keep up with
growth,

¢ Meed for common land-base
across government entities.
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Forecasting can be classified into three groups.
For large basins with an area greater than
10,000 sq km, 12-hour advance flood forecast
warnings can be issued based on the water
level. For intermediate basins with an area of
1,000 to 10,000 sq km, rainfall measurement
both from land networks and remote sensing
data (satellite/radar) should be used to issue a
warning 12 hours in advance. For small
basins with an area of less than 1,000 sq km,
advance flood warning can be issued only when

rainfall forecast is available.

To predict flood landslides, risky areas should
be
upstream regions that are susceptible to flood

automatically  monitored, especially
flow. Rainfall during a storm should also be
tracked over the spatial and temporal scales.
The conventional rain gauge measurement

cannot always be used.

We should ensure that forecasting through
satellite data for mountainous and remote areas
is more accurate than the conventional method.
This requires preparing timely and affordable
data that is in manageable format, organizing
the data as it grows, and establishing a common
land base across government entities.



In the tropical Pacific, ocean and
atmosphere circulations are closely
linked. Each reaction quickly changes
the other.

e i

The rainfall in this
conceptual framework is
thus suggested to be

estimated on near real time
basis from remote sensing,
satellite data

Expected outputs

&« Providing flood landslide warning at a given area
based on the direct comparison of the quantitative
rainfall estimate with crtical threshold valuea

+« Without the need of an on-line real time forecasting
system

+« Lead to an extremely simplified alert system to be
used by non-fechnical stakeholder

+ Could be used to supplement the traditional
forecasting system In case of system failure

+« Form the basis for the production of low cost and
wide-area prototype landshide early waming
especially in the small watershed area where
advance warning can be made only when a rainfall
forecast is availabie
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This is necessary because the tropical Pacific
Ocean and atmospheric circulation are closely
linked.

The rainfall in this conceptual framework is
suggested to be estimated on near real time
basis from remote sensing.

To issue flood landslide warnings in a given
area based on a direct comparison of
quantitative rainfall estimates, we should first
evaluate critical threshold values, without an
online real time forecasting system and through
an extremely simplified alert system that can be
used by a non-technical stakeholder. This
could be used as a supplement case of system
failure. Based on the low production cost and
wide-area applicability, early landslide warning
systems (especially in the small watershed area)
can be provided only when the rainfall forecast
is available.



This study concludes that heavy and prolonged

; rainfall has been one of the major causes of
Conclusion

« Heavy | prolonged rainfall has been one of the major couses of
focd and ndslide

« Due bo the ran gauge distribition s sparse and not avadable in
muntaincus and remole areas, food landslide monltoning wsing

satelite-based raindadl estmation is periaps ore of the bast mountainous and remote areas, flood landslide

GOUTCEE,

) P e Sy, fon Sy et st eyt chlx monitoring  using  satellite-based  rainfall
o Cave study - norhern pat of Passk river basin in central Thailand

floods and flood landslide. Due to the
nonavailability of rain gauge distribution in

e ot oA iy ol T s ok v dres Sevoaied estimation is perhaps the only reliable source.
= Even this redesich presenaben i simpke, the important poin can . . . .
b concluded as (he valusble sctiity to leam for dsaster mligation In this reseaI’Ch, rainfall was estimated using
« Mo matter how precise the estimate. but & s hoped that fhicugh
PRI WK TG, SO Conmmity Ml Bucatre i or S satellite data. The aim was to determine a
simple mechanism that would allow issuing
warning to the people in risk-prone areas about
the onset of a major storm. Disaster
mitigation teaches several lessons.
Irrespective of the precision of the estimate, it
is hoped that community awareness will
increase through hazard/disaster warning.
I thank the Royal Irrigation Department for
roviding rainfall data and characteristic data of
Acknowledgements P g

the Pasak River Basin and Pasak Reservoir; the
il Rainfall & Pasak river basin data

from RID. rainfall and satellite data were obtained from
Wl Rainfall and satellite data from the Thailand Metrological Department. | am

TMD, o . . also grateful for the warm hospitality extended
*ﬁ:;?:; L?g;ﬂg?ﬁ;;g:g fruiful at this symposium by the Thai Hydrologist

Hydrologist Assembly and Assembly and CREST.

CREST/ST.

Questions and Discussion
Chairperson: Mr. Subin Pinkayan, Vice president of Thai Hydrologist Assembly

Question: The new group has developed a new technology. To my knowledge, thus
far, we have been using radar systems in Bangkok. If you want to control
the flood situation, you must approach the meteorological and irrigation
departments and health-support officials, because your statements could be
misinterpreted and your actions could either result in cooperation or panic.
I am slightly ignorant about this new cloud temperature technology, but I
believe it has already been standardized for commercial use. We have
communicated this to the meteorological department, but your technique
could also be highlighted.
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Answer:

Question:

Answer :

Question:

Answer:

Question:

Answer:

Radar is a promising technique for monitoring and early warning.

How different is your method?

Using radar data, forecasts can be made three hours in advance sufficient for
a warning system. Unlike satellites, however, radar cannot predict rainfall
in real time. The scarcity of data poses the problem.

Could satellite data actually dissuade funding agencies? Is it possible that
they might be made to believe that satellites are more efficient, leading them
to withdraw funding for regulatory or radar rainfall systems? Could the
workability of your satellite data create hindrances for the installation of
telemetry systems?

Consider landslides for instance. Satellites, which provide predictions at
periods of three hours or more, cannot predict landslides, which can be
predicted only with more short-term monitoring.  Such monitoring can only
be done by telemetry systems or radar, the installation of which, in addition
to satellite data study, should be advocated to funding agencies or the people
in Thailand.

The GMS satellite data has been used only for academic research. In my
subsequent research, | shall use NASA satellite data.

Although satellite images first alert disaster prevention units, their current
application to actual situations is inadequate, merely because satellite data
provides predictions around four hours in advance: events in a shorter period
might not be accurately predicted. Moreover, these images give only a
comparative value of expected rainfall and might not be adequate for
warning systems. Initially, we could only use these images for specific
regions. Now, the telemetry system might become obsolete. However,
TMD’s plan to construct telemetry systems in villages to verify or recalibrate
radar data with satellite data will in fact increase the accuracy of rainfall
forecasts.

Rain tracking during storm events on spatial and temporal scales is indeed
quite difficult; overlooking rain tracks, however, might mislead us.
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Flooding Situation & Mitigation Measures in
Thailand

Siriphong Hangsapruek
Director General of Department of Water Resources

WIND DIRECTION In Thailand, the monsoon winds that cause
£ aunln;qruﬂuu"?m flooding mostly come from the South China
Sea between July and December, along with

monsoon winds from the Andaman in October.

The monthly rainfall was very low in April and
increased in October and November for the past
30 years.
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25 River Basinz in Thailand
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Thailand is divided into 25 river basins, which
are subdivided into eight groups. The largest
Flood

management is extremely difficult in these

is the Chao Phraya river basin.

basins that range from the north and central
plains to the Gulf of Thailand,
157,000 sq km.
covers the northeastern part of Thailand and

covering
The second biggest group

comprises three river basins, covering 110,000
sg km.

Satellite images identify the flood risk areas
The river basins of Chao
the
confluence of Chi and Mun are high-risk areas

along these basins.

Phraya, lower Yom and Nan, and

in that order. Other areas are the Khong and
Upper Ping river basins.

The same data can be used to identify other
potential risk of future flooding, inundated
areas in a 30-day period.

Finally, we have a risk map that shows Chao
Phraya, Nan, and Mekong river basins as
high-risk areas. Based on the estimate of the
damage shown by the satellite images and the
economic damages in these areas: we estimate
the annual average of flooding losses at about
$US 1,000 m or about 39,000 m Baht, and an

average annual death rate of 148.



POLICY ISSUES.
1. National Policy & Organization

1.1 Establishment of National Policy to
cover the Mitigation of flood

1.2 Strengthening/Restructuring National
Water Resources Committee (NWRC)

1.3 Establishment of flood mitigation plan
in critical river basin/ major economic
areas

National Water Resource Management

.. Cabinet ]
Line i

= Coorporation [

National Water Resonrce Comittes

Pravincial
1 Wasrmark
Authartty

Eleririz.
Anihariy
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Therefore, addressing certain policy issues is
crucial. The Department of Water Resources
is responsible for preparing this policy. We
discussed this with the Deputy Prime Minister
and the Deputy Minister at the Ministry of
Agriculture and Ministry of Natural Resources
and Environment in the new government. It is
most important to establish a national policy
that covers flood mitigation, particularly in the
highly economic areas. We hope that the new
government will cover this in the policy;
without their political support, it will be very
difficult to drive the government agencies to
work together for this task.

Second, the organizational aspect is also
important. The current National Water
Resources committee may not function
efficiently, and we might need to determine
ways of strengthening or restructuring it as a
central body to assist various government
agencies and local organizations to work
together.

Third, we should draw a flood mitigation plan
with well-defined objectives. We also need to
know the amount of excess water in each river
basin as well as prepare a mitigation program
before, during, and after the crisis.

Many aspects need to be considered to ensure
that the National Water Resource committee
functions more efficiently.  This discussion
involves the concerned ministers and members
from many organizations. In Thailand, about
10 organizations prefer to work in this field.
Many organizations attempt to be included in
the Department of Water Resources, but the
Royal Irrigation Department is still under the
Ministry of Agriculture. A similar situation
existed in Japan in the Ministries of
Construction and Agriculture.  After many



POLICY ISSUES.
2. Technical Support
2.1 Preparation of up to date land use maps

2.2 Preparation of contour maps in
repeated flooded areas

2.3 Set up a decision support system for
hydrodynamic modelling

POLICY ISSUES.
2. Technical Support

2.4 Monitor the movement of water flow by
sattellite images

2.5 Preparation of detailed flood risk maps at
various return periods of flooding

2.6 Comparison of various options of
mitigation measures to mitigate flooding
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issues were raised, we were finally accepted in
the Thai society.

Another
perspective

the future
We
established river basin committees to manage

important area from

is local organization.

25 river basins. These 100,000-strong
committees comprise members from the
provincial, district, and sub-district levels.

Using these members in water management is a
challenging task.

Updating land use maps is an important
Without  this, flood
forecasting and mitigation is difficult; a control

technical  issue.
map of the repeatedly damaged area revealed
that the present data is outdated.  Since

contour maps are required for hydraulic
generation, we need to invest more in this area.
We do not have a map that covers the Chao
Phraya river basin; we should be able to predict
the hydrological behavior in the river basins by

using other methods.

We also considered that monitoring the flow is
more important than forecasting. If we can
trace the path of the rainwater, it will be simpler
to mitigate this water. It is imperative to
prepare a log of the recurring flooding periods
for the city and rural areas, because this will
also help in comparing various mitigation

measures.
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POLICY ISSUES.
3. Operation
3.1 Before crisis

* Revise the rule curves of major

reservoirs

« Day to day monitoring & analysis of
water flows and accumulated water

+ Setting up of water diversion plans
& compensation measures for water to
be retained in public westlands, unused
areas and agricultural areas.

* Metworking with established river basin
members for reports on water situation
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For example, in the flood risk map of the hilly
identified wvarious critical areas in
2,300
rainfall-measuring equipment.

area, we

about villages and  installed
As a result, we
could alert people about the water level before
We have established

400 sites for this system, particularly in the

flooding in four regions.

northern part; however, many more need to be
established.

These are some of the satellite images showing
the flood areas in 1995 and 2002.

The operation rules of major resources should
be reviewed at a higher level. | am sure that
each time this issue is raised, it will be opposed
by someone who will incur a loss of revenue
Further, the

rules established 40 years ago may not be

compared with previous figures.

applicable today because the land use is
different.
during policy discussions with government
This
year, the rainfall began in early August, but

These issues will need to be raised

agencies, which have different interests.

since it was not heavy, few paid attention.
The path of this rainwater and the water level
before flooding is not monitored; similarly,
water diversion plans for public wetlands and
unused or agricultural areas need to be prepared
and relief operations, if required, need to be
planned. This year this was thought of only
after flooding occurred-something that could
have easily been avoided with due care.

established basin

Networking with river



operation rule curve of Bhumiphol and Sirikiti Reservoir

Blusnitul Sl Chuirapan
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members for reporting the water situation is
also crucial. Because of limited governmental
budgets and personnel, we need the inputs from
local communities that receive more than 30%
of the national budget.

Some examples of major reservoirs in the
country: a lot of water is retained at the
beginning of the wet season. If this water is
let down, damages might be lesser.

We have more than 100,000 wetland areas in
the country now.

These are the organizations network of
government and local communities.



However, with the government on one side and

POLICY ISSUES.
. the local community on the other, flood relief
3. Operation . .
and appropriate evacuations measures are not
3.2 During crisis
- Evacuation of affected people to safe well planned. For example, Phuket Island

d convenient places. L
. Provision of clean drinking water, food, |  2d0pted a well-planned flood mitigation and

tollets , medical care ,waste removal., . . .
. e Mo fithe e relief strategy only after it was hit by the

in a timely manner, tsunami; however, during the floods, people did
+ Monitoring flow throughout the river . . .

basin not take it seriously. Further, provision of

—.....| clean drinking water, food, sanitation, medical

care, and waste removal also need to be
planned and executed by considering the
environment of the people living in the affected
area.

PROMISION OF SAFE DRINKING WATER These are some pictures of the provision of the
! mobile clean water.

After a crisis, water draining and recovering

POLICY ISSUES.
. shallow wells and ground water holes should be
3. Operation . o
carried out. Further, water supply facilities
3.3 After crisis - L
» Cleaning up should be rehabilitated and contamination
* Recover shallow wells and ground water
holes should be tackled.

* Rehabilitate water supply facilities

* Rehabilitate water storages

* Taming waterways with aesthetic
consideration
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Taming waterways with aesthetic consideration As you can see here, the width of water

# increased much more by the crisis. So we

should make it well drained to help the people.

POLICY ISSUES. For policy issues regarding medium- and

4. Medum & Long term plan long-term watershed management plans, not

* Upper watershed management only each city but also the entire river basin

NI CAVEIon 3% e NG ST from the northern region should be considered
(confluence of major rivers) 9

* Protection of cities and watershed management measures should be

* Water pumping from cities to the sea .

« Reisiiiichi find Davelojmag o i Detkia] implemented. Research and development
support system for flood monitoring and measures  for  the  development and
warning

* Cooperation with countries in the region for
reglonal flood forecasting .| well as monitoring and warning systems need

implementation of such a support system as

to be undertaken on a larger scale. Finally,
cooperation with the neighboring nations in the
region for regional flood forecasting should be
promoted.
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The Current Situation (Oct. 2006) on Flood
Management in Chao Phraya River

Suwit Thanopanuwat

Professional Engineer for Planning of Royal Irrigation Department

- -

CHAOQO PHRAYA FLOODPLAINS AND THE NATION

+ Their existence was critical to the growth
of Thailand

« fostered the development of major cities

» provide the most productive farmland in
the country

Chao Phraya River Basin

Catchment Area 162,800 km2

Average Rainfall 1,163.09 mm.

Average Runoff in Basin 36,800 MCM/year
Peak Discharge 5,300 cms.(12 Oct.2006)

River Capacity 1,500 — 4,000 cms.
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Following the 1995 floods, a comprehensive
flood mitigation program was implemented by
request of JICA, Japan; however, we are again
facing another big flood. | will summarize the
flood management situation in the Chao Phraya
river basin from 1995 to 2006 but first I will
briefly introduce the Chao Phraya river basin.
The flood plains in the country run along the
upper section of the river to the delta area in the

lower section.

The Chao Phraya flood plains play a critical
role in the growth of the country since they are
the source of the most productive farmlands.

According to the 1995 statistic, the catchments
area of the river is 160,000 sq km with
irrigation and an annual rainfall of above 1,100
mm facilitates the irrigation of about 3,600
On 12th October, the water flow
was 5,300 m3/s; it has been rising since then.

million m3.

Since the river capacity ranges from 1,500 to
4,000 m3/s, it is clear that our river capacity is
smaller than the downpour, and thus, the
occurrence of floods is unavoidable.



Chao Phraya River Basin

Population 23.02 Million
(37.7%o0f country)

GDP (Basin) 2,693,542 Million Baht
(58% of country)

GDP (Deilta) 2,105,979 Million Baht
(78% of basin)

Gross Basin Product (1894)
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Post-evaluative Study of Flood Mitigation in the basin of gentle
flowing rivers on a low-lying plain by Y i K. et al.(2005)

« “ .. the flood control plans of recent years were
drawn up and put into practice by in-house
government engineers with the help of
consulting engineers, but these engineers had
no interest in academia, or else the world of
academia was no longer a receptive climate for
this area of study. This has led to a situation
where, in a country that experiences many
floods, there has been no ongoing research and
education about practical flood control plans or
flood mitigation as a system ......"
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The in this river basin is
approximately 23.020 m, and the GDP of the
basin is about 58% of the country. Inside the
basin, the GDP from the delta area is 78% of

the basin, clearly indicating that important

population

economic activities are undertaken in the flood
plains, which are financially viable, productive,
and populated.

This chart demonstrated that how high values
of the properties or economic are in the delta

area.

There is highly economic, and highly
populated.

With  regard to flood mitigation, a

comprehensive and integrated approach has

been favored by some. According to
Professor Yoshikawa’s study, we lag behind in
encouraging such an approach and in our
capacity to deal with it. Professor Yoshikawa
also mentioned that recent flood mitigation
plans were drawn and implemented by in-house
government engineers with the help of the
consulting units; however, they shared a lack of

interest in academia and the academia has no



THE 1995 FLOOD REVIEW

+ The change in land use, loss of wetlands,
flood retention areas, upland cover and
modification of landscape throughout the
basin over the last century significantly
increased runoff and its peak.

THE 1995 FLOOD REVIEW

.

The costs to the nation from the flood were
extensive. The fiscal damages of 72 billion
Baht was estimated. In addition many
costs cannot yet be quantified. Impacts on
businesses in and out of the basin have
not calculated. Tax losses to governments
are unknown as same as the impacts of

the flood on the population’'s physical and
mental well being.
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receptiveness in this area of study. As a result,
in countries prone to floods like Thailand,
Japan, and USA, research on practical flood
mitigation has not been conducted. | work as
a water engineer in the planning division. |
agree that the focus is on the basin, but we are

trying to work on this.

This area was inundated in 1995.

We observed changes in land use and loss of
wetlands and flood retention areas. Moreover,
the basin witnessed deforestation and landscape

modification during the last century.

The resulting damages are increasing; in 1995,
the estimated damages were as high as 72
billion Baht.
damages such as loss in business and internal
policy.

estimate

This estimate did not include

In this study, an attempt was made to

the damage inclusive of these

statistics. However, | think that no nation can

afford to report such high levels of damage.



THE 1995 FLOOD REVIEW

+ Flood damage reduction projects and floodplain
management programs, where implemented, worked
essentially as designed and significantly reduced the
damgges. The upstream reservoirs have markedly
helped regulate the flow regime by reducing flood peak
at Nakhonsawan about 1000 m3/s or over 20% of
natural flood. The system of river and canals networks
with levees and regulators effectively managed the flood
water by distribution throughout the floodplain. The
newly constructed Pa Sak Dam plays a very significant
roles in reducing flood peak and volume in the lower
part. Obviously most part of Bangkok Metropolitan were
safe from flooding due to polder dikes and drainage
works. However, in many other urban areas along the
river and agriculture areas were severely damaged due
to low safety level protection. Many locally constructed
levees breached and/or overtopped.

PROPOSED
COUNTERMEASURES
+ The Comprehensive Flood Mitigation
Study
« Structural measures
» Nonstructural measures

Structural measures

+ River Improvement

+ Distribution and Drainage Systems Improvement
+ Flood Diversion Channel

+ Retarding Basin
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On evaluating the existing projects, we found
that
reduced damages.

flood mitigation projects effectively
The newly constructed
Pasak dam also plays a very significant role.
Undoubtedly, most of Bangkok is safe from
floods due to a planned drainage system.
However, many urban areas along the river

were severely damaged due to poor protection.

This figure shows the river capacity along Chao
Phraya river and its tributaries, which is an
important aspect of floods in the lower region.
A river that moves downstream is in less danger
of overflowing, but this is not the case with the
Chao Phraya. This is one of the challenges
that we face and will consider when we attempt

flood management in this flood plain.

Based on the 1995 study, | have proposed two
categories of countermeasures: structural and
non-structural.

Structural measures cover river improvements.
River capacities are different in each location.
We have dikes for future river stability. The
flood plain of the Chao Phraya is famous for
paddy fields, which are of the basin irrigation
type.
distribute water to this crop.

However, there is no canal network to
The drainage
system in flood plains should be improved.
Further, despite many measures, the capacity of
the river in the rural areas is still insufficient for
containing the remaining water. From the
perspective of hydraulics, it is still essential to

provide more outlets for excess water, namely,



Nonstructural measures

Modification of Reservoir Operation Rule

+ Strengthening of Control and Guidelines ( Land
use, Groundwater)

Flood Disaster Response
Financial Response
Watershed Management
Institution and Organization

specific measures

Preservation of Present Natural Retarding
Effect and Minimization of Increaseof Flood
Damage

Assurance of Safety Level against Flood at
Bangkok and Urban Areas

Enhancement of Safety Level against Flood in
Agricultural Areas

Institutional Arrangement for Implementation of
Measures
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flood diversion channels.

Non-structural measures such as reservoir
modification, operational rules, strengthening
the control of flood plains for land use and
groundwater are considered. Financial
aspects,  watershed management, and
cooperation with institutions and organizations
are also considered.

Although specific measures are formulated, the
larger issues are the preservation of the basin
and flood mitigation in the flood plains of the
Chao Phraya. We believe that if we are able to
manage the distribution of water and water
storage in this field, minimum flood damage
can be ensured. In order to achieve this, one
of the measures we took was to build a capacity
infrastructure to distribute water from high
water level areas to the low water level ones.
Bangkok and other urban areas are categorized
as high priority areas during flood relief and
mitigation, however, agriculture, strengthening
the safer areas, and institution management are
equally important.

In 1995, the municipalities along the rivers
were mostly flooded, except Bangkok, which
was saved due to the precautions taken.
Similarly, we constructed a border around those
municipal areas along rivers. This was carried
out by the Public Works Department and a
major part of the work has been completed.

In Bangkok, a floodwall along the river has
already been built; the wall is sufficiently high
to avoid water from overflowing. However,
protecting the Angthong province is prioritized.
Therefore, greater protection of the province
will adversely increase the flow to Bangkok



Sharing the Challenge

1995 Flood Qmax 4500 cms
A. Defensive : protect people, town, land
B. Offensive : reduce flood volume/level
Target — 1900 cms (approx.)

Non-structure Q(-)ems™

*Warning, Forecasting

+Flood Risk map

-Land use zoning -
Modify reservoir operation 250

*estimated figures
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and reduce the safety level. This aspect was
being studied and some alternatives were
proposed, such as further heightening the
Bangkok floodwall. The BMA officials
opposed this saying that increasing the height
might not be aesthetically appealing. The
second alternative is to construct a diversion
channel to maintain or control the downstream
flow at the diversion point.

Finally, after sufficient discussions among
several agencies including RID, BMA, and key
project initiation offices and studying the 1995
flood reports, the diversion channel was
chosen.

The maximum discharge was roughly estimated
at 4,500 m3/s. Our target is discharge at the
scale of 1,900 m3/s

We can implement the non-structural measures
by modifying the reservoir operation and
achieve about 250 m3/s



Structure Q(-)ecms**
* Polders -
-New Resernvoirs 500
+Flood plain presemvation 200
-Improve drainage 150
-River Improvement -
+Flood diversions. 800
Total Structure 1650
+Nonstructure 250
Grand Total 1900

estimated figures

Cost Estimate

+ Project Components + [Economic Cost (mil.Baht)
+ Modification of Dam - 40
Operation Rule
+ Distribution and drainage + 5,633
system improvement
+ River Improvement . 287
+ Diversion Channel . 31402
+ Total . 39,896

From 1995-2006

After 1995 event, some measures have been
implemented such as Flood Monitoring and
Forecasting Modelling (Floodworks),
Modification of Dam Operation Rule &
Telemetering system (Pa Sak Dam), Dikes and
Polders, and Construction of upstream storage
(Quae Noi Dam). However, some other
measures are not yet considered seriously such
as Preservation of Retarding Areas, Drainage

System Improvement, and Flood Diversion
Channel.

Flood 2006 (as of 12 Oct.)

Q at Nakhon Sawan 5,300 cms.{new high) compare
with 4,820 cms. In 1995.

Most of the floodplain in lower north and central are
inundated, dike breached, villages, towns,
municipality areas and agriculture are damaged,
except protected area of Bangkok and its vicinity.

Q at Bang Sai 3,900 cms. (and going up) compare
with BMA dike +2.70 m.msl. @ 4,000 cms.

Protected area of Bangkok is, therefore, at risk.
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Most of the reduction work can be undertaken
using structural measures. The construction of
the new reservoirs upstream can release 500
m3/s; flood plain reservation would be about
200 m3/s; improved drainage from the flood
plain to the downstream area and out into the
sea can be expected to be above 150 ma3/s.
River improvement cannot be ignored due to a
new flood diversion for adding capacity of 800
m3/s to meet the 1,900 m3/s target.

The cost estimate of our measures was 40,000
million Baht, with the highest in the flood
diversion channel.

From 1995 to 2006 some measures have been
implemented, such as flood monitoring and
forecasting modeling by RID using the flood
works model, modification of dam operation
rule, and telemetering system. The
construction of dikes, polders, and upstream
storage channels is underway. However, some
measures are not undertaken seriously, such as
restoration of cabin areas, drainage system
treatment, and flood diversion channel.

I will summarize the present situation in the
flooding season. The discharge from Nakhon
Sawan is as high as 5,500 m3/s today, as
compared to 4,820 m3/s in 1995; we are faced
with the chances of a major flood. Most of the
flood plains in lower northern and central
regions are inundated. The dike-breached
villages around municipality areas and
agricultural areas are damaged. The protected



area of Bangkok is still safe. The discharge at
Bangsai is 3,900 m3/s but this morning, the
water level is already 4,000 m3/s.

o

This is just to show that the water is increasing.
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V.mem at Bhumibhol Dam i

All of the reservoirs are already full.
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i This illustration shows how we try to upgrade

e A 101% Pasak dam for flood control. The water level
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- e i this dam will be kept low until the end of

m i R e September. At the beginning of the wet

season, we release water to accommodate
§ excess rainwater; since this is a heavy rainfall
3

E year, the reservoir is already full.
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Proposals by RID(12 Oct.)

Construction of upstream reservoirs.

Land Use Control for Preservation of Retention Area
{1 to 2 mil.rai) e.g. Tha Wung, Maharaj, Song Phi
Nong, Bang Bal, and Chao Chet.

Compensation methods.
Adjust cropping pattern and calendar.

Latest News

City could see worst flood since '95
Diverting excess CPY flow may help

RID wants to designate water retention areas
King allowed RID to divert water to his land
Water pond plan runs into opposition

King provide more of his land to ease flood
RID suggests to construct uls reservoirs

Government takes action on ‘Flood mitigation
master plan’

Govt. drives FMM Plan

On 12 Oct. DPM (Kosit) called NESDB, MONRE,
MOAC (RID), and Research Institute Office to
prepare a long-term flood mitigation plan. NESDB
was assigned to prepare the plan with related
agencies within 6 months covering 3 key issues:
1) The coordinated work plan for 5-10 years term.
2) Institution on FMM.

3) National Water Management Organization for
investment and development policy.

81

The Director General of RID has proposed
ideas with regard to our measures to enhance
our capacity in dealing with or managing
floods. This is evident from the results of the
comprehensive JICA study. One of them is
the construction of upstream reservoir that is
Kaen Sua Ten, a controversial issue. Land use
control for preserving retention areas occurs at
a scale of 1 to 2 million. It is common
knowledge that in flood plains, water always
With
regard to compensation methods, we should

collects in the most low-lying areas.

consider a cropping method for rice cultivation
to clear the field before it is used for water
retention. At present, this suggestion is being
opposed since the fields are almost ready for

harvesting.

We also share the general events in this field as
publicized by the media. Following by His
Majesty King Rama providing more of his land,
RID suggested to construct upstream reservoirs.
Two days ago, the government acted on the

“Flood mitigation master plan.”

As per a local newspaper, the Deputy Prime
Minister Kosit called NESDB, MONRE,
MOAC (RID), and Research Institute Office,
emphasizing the need to cover three key issues
First:
coordinated work plan for implementing over

within six months. developing a
Second: to establish a
Third:
Management

five to ten years.
institution. form the
Water

responsible for investment and policy related

certification

National Organization

issues.
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I recently took this aerial image to show the
water drainage problems and water logging in
the fields. We can see rainwater in the fields
and a high water level in the river, both shown
in different colors.  Therefore, we must
urgently improve the drainage system.
Highways and houses are located along the
river.

The houses are conveniently located along the
river and the paddy fields are behind the
houses. Flood embankments or dikes should
be constructed behind the houses, confining the
houses and river between the dikes and saving
the paddy fields. Our case differs from that of
the Chinese, and we have to think of another
solution for the problem.

This is another picture.

This is too.



Integrated Flood Management

“A Need for Serious Consideration”

Institutions, division of responsibilities.

+ Flood management and flood protection schemes may
have to protect both rural and urban areas in flood prone
zones. Generally, central government have roles and
responsibilities, at least for policy, legislation, regulation
and protection works. In addition river authorities,
drainage agencies, local government and farmers may
each have their own roles and responsibilities. However,
it is often even not fully clear who is responsible for
which part of the flood management or flood protection
activities. This may result in serious problems or even
disasters, while a failure in the weakest link of the chain
will generally cause a domino effect.

Rapid growth of Mega City in Flood Prone Area

+ During past decades mega cities like Bangkok, Osaka. .., Shanghai
and Wuhan have more or less shown an explosion in population
growth and have transformed from cities with less than 1-2 million
inhabitants to cities with in some cases even more than 10 million
inhabitants. The increase in value of property in these cities has in
general been even more rapid than the growth of the population.

+ Inorder to cope with the growth of these cities in new urban areas
reclamation has very often taken place in low-lying lands in the
neighborhood of the existing urban area. From a flood protection
and water management point of view this implies removal of storage
areas and increase in urban drainage discharges.
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I am also a member of the Thai ICID. | have
found that a special issue of the ICID journal
focused on integrated flood management.
This is what | found. We might also consider

some of the suggestions in this issue.

One very difficult aspect we commonly
identified was the division of responsibilities
among institutions. It is often unclear as to
who is responsible for which part of flood
management or flood mitigation and/or relief.
Continuing with this chaos might result in a
series of problems or even disasters. | now

turn to a paper by Professor Shultz.

There is a concern about the rapid growth of
mega cities in flood prone areas. During the
past decades, mega cities like Bangkok, Osaka,
and Wuhan,

in population growth and have

Shanghai, have recorded an
explosion
transformed into major and highly populated
cities. The increase in the value of property in
these cities has been more rapid than the
This indicates that it is

very important to carefully invest in the flood

population growth.
protection scheme. While coping with the
pace of growth of these cities, reclamation has
often ignored in the neighborhood low lying
lands.

When cities expand, they will occupy the
low-lying areas. From the perspective of a

hydraulic engineer, this translates into a
reduction in water storage areas and an increase

in urban drainage discharge.



Consequences

+ Protection levels that are generally far below the
economic optimum (actual levels between 1/20 and
11100 years)

+ Serious risk of loss of a large number of human lives
when an extreme event occurs

+ Costs of purely physical solutions are generally
unaffordable.

This is a picture of paddy fields near Bangkok
that we can store water.

But the land across the paddy fields is occupied
by a community.

The new airport in Bangkok was previously a
water retention area, which has been
completely modified as a solely urban area.

| believe that we should seriously invest in
flood mitigation and protection. A change is
urgently needed, especially in light of past
experiences with similar disasters.
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Trigger

+ A universal experience is * a disaster makes progress”.
However, when floods are the catalysts for change, the
seeds for such a change must be there in order to make
it an adequate change. Otherwise, political decisions
may result which do not contribute to long-term
sustainability. Such a required development poses many
challenges, as it is multi-faceted having the three pillars
of the environment, society and the economy. Moreover,
the development and implementation of policy require
effective people participation.

Lessons Learn

+ The 2006 flood, which becomes more serious
than in 1995, is visiting CPRB ten years after
and is becoming the catalyst for change.
Obviously, our capacity in flood management
need to be enhanced, structurally and non-
structurally, it is necessary to improve our model
to be able to deal with the whole floodplain not
only confine in riverine flood. Existing
infrastructures seem to be far beyond the
optimum protection level. It is expected that a
more serious consideration will be taken this
time through a concerted efforts.

CONCLUSION

Flood will continue to occur. People and property are at risk in
floodplain.
The situation is not going to improve. There are no simple
answers.
Costs of physical solutions are generally unaffordable.
Costs of damage from major event are also unaffordable.

Flood damages are therefore a national problem.
The means to carry out effective floodplain management exist
today.

“It is time to organize a national effort, sharing responsibility
among all level of government and with the citizens of the
nation."

Source :1. Review Committee on 1993 flood in Midwest USA. 2.
Schults B.
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The change must be appropriate and necessary,

or else political decisions, which do not
contribute to long-term sustainability, may
result. This is the kind of long-term flood
mitigation and relief plan that we have to
prepare, and we now have the information,
alternatives, and solution readily available.
We should hopefully be able to put thought into

action at the earliest.

Following the 1995 floods, we realize that the
Chao Phraya river basin is playing a crucial
role as a catalyst for change. Our capacity in
flood management needs to be enhanced
structurally and non-structurally. The existing
infrastructure seems to be far below the
optimum protection level. We expect this
matter to be given due consideration for
The

Director General made an attempt to determine

appropriate and early corrective action.

ways to divert water into the fields, but we need

an official to find such areas. From the
ministry’s perspective, it appears that we need
the model of a flood plain that can help us use

the flood plain effectively.

In conclusion, floods will continue to occur,
and the people and property in the flood plains
will be at risk.  The situation will not improve
because the cost of a physical solution is
unaffordable.  Consequently, although it is
flood

management needs to be implemented and an

challenging, an effective plain

integrated flood management program needs to
be prepared.
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9. Bangkok Drainage and Flood Control System

Teeradej Tangpraprutgul

Former Director of Drainage and Sewerage Department

ald

. Flooding Conditions in the Bangkok Area
2. Caused of Flooding
3. Existing Flood Protection and Drainage
System Facilities
. Activities of Flood Fighting
. Measures for Future Flood Mitigation
. River Basin Management

. Conclusion
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I will address flood management in and around
Bangkok. | will also address the cause of
flood and assess drainage system facilities for
flood protection.

Some people, many years ago...

They used to live in a boathouse.



But happy, they are not going back to Chao
Phraya river.

Things have been changed very rapidly; we
have many high-rise buildings now.

Regarding the effects of floods in Bangkok, the
two largest and most important dams are the
Bhumibol and the Sirikit dams. The water
storage capacity of these two dams and the

1.Flood Conditions in
the Bangkok Area

Pasak dam are closely monitored with regard to

[

the water from the Chao Phraya river. The
Chao Phraya and the Rama VI dams together
amount to the total water that the RID is

responsible for.

At the end of August this year, the water from
these two dams was only 400 m3/s. However,
this is gradually increasing. At present, water
from these two dams amounts to approximately
5,500 m3/s. On October 11, the water level
was approximately 2.12 meters-the highest; this
morning, the water level was above 1.97
meters. Based on these figures, it is evident
that a good flood protection system is essential
in Bangkok.
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BANGKOK 1S LOCATED
ON THE DOWNSTREAM
DELTA OF THE CHAD-

I FRAYA RIVER AT A

DISTAMCE 25-55 KMS
FROM ITS MOUTH,

THE AVERAGE LAND
LEVEL IS ABOUT 1TO
1.5 M ABOVE MEAN SEA
LEVEL
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FLOOD IN 1942
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The city of Bangkok is approximately 25 to 56
kilometers from the Gulf of Thailand; the
average land level is about 1.5 meters above
mean sea level.

It was established that the average maximum
inflow passed through Bangkok should not
exceed 2,500 m3/s. At present, the water
passed through the Chao Phraya and Rama VI
dams is 4,500 m3/s.

Normally, the city of Bangkok is a flat land and
very good for agriculture.

But we had a big flood in 1942.



1100 M

700 M

1093 M

6600 M

1895 3000 M
1996 1500 M

Caused of Flooding
Natural Causes

a. Heavy rainfall
b. Overflow from river bank
¢, Inflow from surrounding areas

d. Tidal effect
Man made Causes

a. Lacking of proper land use control
b. Low efficiency of drainage systems
¢.Land subsidence
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In 1983, *** area in Bangkok was a very
popular housing site; however, at the time, the
water supply was not adequate. Consequently,
groundwater was extracted, resulting in severe
land subsidence; hence, this area witnesses
flooding for more than 2 months every year.

In 1995, the water flow from the Chao Phraya
and Rama VI dams was above 4,500 m3/s.
Following this flood, the BMA considered
constructing a road along the Chao Phraya
river. Consequently, the RID constructed a
road away from the river; it also served as a
flood barrier.

Flood damage in many areas.

The tropical rain in this area essentially causes
the floods in Bangkok. For instance, heavy
rain causes the water from the Chao Phraya
river basin to overflow leading to floods in that
area. Further, there is significant inflow from
the surrounding area, especially in the eastern
part of Bangkok. Many years ago, this part
used to be an agricultural area, and the people
living here had grown accustomed to the floods.
However, at present, people living in this area
are voicing their dissatisfaction. Further, 80
kilometers of the coastline is also affected by



the tides, particularly from the end of
September to December.

Besides natural causes, man-made causes,
misuse of land, low efficiency of drainage
systems, and land subsidence (although this has
been significantly reduced) are equally
responsible for floods.

This is the way of rain. The rain comes from
South China Sea when the low pressure is past
after 23 October.  Normally, it will pass
through southern part of Thailand.

2. Caused of Flooding
Natural Causes
a. Heavy rainfall

Overflow from the river.

Natural Causes Just see the picture.
c.Inflow from surrounding areas

INFLOW FROM SURRDUMDING AREA
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Natural Causes Tidal effect.

d. Tidal effect
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There are tall buildings in this area.

Urbanization has also affected the floods in

THE INCREASING CONCENTRATION BangkOk; althOUgh the number of registered

R e people living in Bangkok is approximately 5 to

IN 1953 1 MUVED IN THE CITY ! 6 million, the actual number is perhaps 10
IN 1965 2 M LIVED IN THE CITY

IN 1871 3 M LUVED IN THE CITY
IN 1874 4 M LIVED IN THE CITY
IN 1980 5 M LIVED IN THE CITY
IN 2000 10 M LIVED IN THE CITY

million.

Formerly, Thailand had many canals that
effectively functioned as a drainage system.
At present, however, as a result of the rise in
squatters who live along the canal, the
efficiency of the drainage system has also
reduced.
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GROUND WATER USAGE IN BMA
Unit mallion nr/day

MWA
1962 045
1983 035
1984 027
19665 oz

PRIVATE
1982 oo
1983 0m
1984 108
1985 102

Polder embankments
WATER
/| Dyke CONTROL
STRUCTURAL 3
MEASURES Chanr long)i T
| Schemes of drainage
Inner pumps
SubKlong
Drain pipes
Retention area (basin) e
Land use control 4 CONTROL
NON- Public information and education |/
STRUCTURAL [
MEASURES . . / Loss
Flood Forecasting and warning | REDUCTION
Flood fighting
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Each city should have storage.

This was a flood-prone area many years ago.

Ground water extracting is not allowed now.

Given the above, let us address the steps that
have been taken towards the mitigation of
floods. A total of 2,000 pumping stations
have been installed in Bangkok, with 110 large
pumping stations along the Chao Phraya river.
Having adequate pumping stations is crucial
because gravity does not facilitate water flow in
low lying areas. Moreover, the environment
was also considered in the planning flood
mitigation. For instance, in colder
environments, we have constructed dikes to
prevent the water from flowing into the city.

Further, the efficiency of the canals has been



€ o POLDER SYSTEMI LIt +

1. PREVENTION OF OUTER WATER INTRUSION.
2. TRANSPORTATION OF INNER WATER TO

OUTER WATER COURSE.
- DYKE
- DRAINAGE NETWORKS
« CONTROL GATE
- PUMPING STATION
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improved by constructing retaining walls.
These are the structural measures taken for
flood mitigation.

Non-structural measures include improving the
capacity of the water retention area.
According to the King’s suggestion, a basin
with a capacity of 12 million cubic meters has
been constructed as a retention area. In
addition, a system of controlling land use has
also been introduced; further, a flood map has
been made available to inform people of the
frequency and intensity of floods. Moreover,
people living in low lying areas have been
informed of using flood-proof material in their
houses. Typically, these areas will be flooded
once in 5 or 10 years. At present, Dr. Pornsak
is responsible for flood forecast and warning
for our department.

Since we have our own radar, we are able to
forecast the time and direction of rain; further,
we are able to determine the intensity and the
time the rain will take to travel from one point
to another. For instance, if we monitor the
rain in Nakhon Pathom, the time interval before
the rain reaches Bangkok is approximately 2
hours; hence, we can issue a warning to the
people to avoid the flood prone areas.

Polder system.
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In Bangkok, flood mitigation is conducted in
four zones. The first zone is along the Chao
Phraya river as well as the Bangkok Noi and
Maha Sawat canals. Earlier, the Chao Phraya
river used to be a slow-flowing river; however,
at present, the river current is extremely fast.
Consequently, RID have constructed Lad Pho
gate that allow only the floodwater to pass
through and are impervious to saline water.

The second zone in Bangkok is the city area
that is home to the wealthier citizens. The
King’s dike as well as the greenbelt, which
passes through to the Gulf of Thailand, is
present in this area. Moreover, since the
airport was constructed, two big canals
connected to Gulf of Thailand have also been
built. ~ Since this area requires significant
protection against floods, many retention basins
and tunnels have been constructed. Since the
people living upstream as well as those in
Bangkok are farmers, at times, we cooperate
with the AIT and allow the water to flow
through. In certain areas, water is allowed to
enter the catchments in the Bang Pakong river
basin.

Another zone is Thonburi Sai that used to have
many canals, including the Mahasawat canal.
In cooperation with RID, we attempted to
construct a large pumping station here.
Previously, this area was referred to as the
Venice of the east; at present, many canals still
exist and people continue to use boats as
transportation.



In this picture, you can see that the retaining

Construction of Flood Protection Along Chaopraya River

wall, which is 80% complete, will perhaps be
completed next year. Prior to the construction

of the retaining wall, sandbags were used to
protect against floods. In the northern part of
Bangkok, many pumping stations have been
installed on both sides of the Chao Phraya river.
Often, people ask why the water is not pumped

out during high tide. The answer is simple; if

you pump out the water into the Chao Phraya
River during the high tide, the neighboring
country and its people will be inconvenienced.
As a result, we use a tilo to determine the
volume of water pumped out during low and
high tides.

Flood Protection due to inflow from euter area The tidal dike.
Dike

Flood protection in the city core area.
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The retention basin published in the paper.

The construction of tunnel: we have proposed
many constructions.

This is the eastern part of Bangkok.

With regard to flood mitigation, a flood control
center that operates 24 hours a day has been
established.



FLOOD CONTROL s*r‘smnﬁﬂ",i il Aflood control system has been implemented.

» MASTER STATION
* RTU FOR EASTERN BANGHOK AREA
+ RTU FOR WESTERN BANGHOK AREA
« WEATHER RADAR

We have a monitoring station as well.

: “"Ie/8| That s it for my presentation.
REMOTE TERMINAL UNIT SENSING EQUIPMENT

* RAIN GAUGE

» WATER LEVEL SENSOR

« PUMP OPERATION SENSOR

« GATE OPEMNING SENSOR

* WATER QUALITY SENSOR
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10. Flood Situations for the next 30 days of Lower
Chao Phraya River Basin

Fiood Map of the Chao Pheaya Daltn
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Pornsak Suppataratarn
ASDECON Corporation

In 1983, the lower Chao Phraya region and its
limits were flooded; consequently, we pumped
out water during high tide. However, as a
result, certain areas were flooded for up to three
months. In 1995, again this area was flooded
with water flowing from the north. In 2002,
similar floods occurred; however, the 2002
floods were at a smaller scale owing to the
various measures taken for flood protection.
Further, following the 2002 floods, several
dikes were constructed along the river;
consequently, most of the area is now safe and
only a few low lying areas are affected by the
floods.

This is the water level along the river at the
time of the major floods during the last 30
years. As is evident, several changes in the
water level with regard to the direction have
been observed. In the lower region, in a large
area of Bangkok and Bangsai, Pakret, the water
level increased from 50 to 60 centimeters.

This is my forecast for the year 2006.

This is the rain in the upper basin of the Chao
Phraya dam. At the time, Dr. Sutat forecasted
that the volume of water in the Chao Phraya
dam would rise to more than 4,000 cubic
meters, but nobody believed him. However,
as is evident, Dr. Sutat’s forecast was correct.
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If you notice the pattern of the rain, you can see
that at the end of last month the total rain was
almost equivalent to the rain in 1995 in the
upper region and was delayed by a week.

Consequently, with the high tide and storm
winds gathering, it is predicted that it will rain
for a long period of time and result in another
flood.

It occurs even though it is not really high
intensity.

With regard to the lower region, it had already
begun flooding in October.
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This is the flood situation; Nakhorn Sawan is
the blue colored area.

Further, on comparing the water level of this
month with that of the same month in 1995, it
was evident that the water level this month was
higher. 1 believe that this is due to confining
or some other effect.

I will now discuss the forecast model that | had
developed when | was working at AIT under
the supervision of Dr. Sutat.

Based on the model, we need to further develop
on the Chao Phraya and Rama VI dams.
Moreover, we need to further improve the
forecasting system and develop the topography
of area.
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Subsequently, we should also be able to predict
the water level of the Chao Phraya dam.

Topographic of
©  Central and Lower
Cha Phraya Basain

A
This is the dike alignment.
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This is cutoff channel, which is now operating.
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The other thing we need to do is to monitor
Chao Phraya dam. The blue one is this year.
In the first part, the water level is much lower
than 1995. | think this is due to the relocation.

The water level goes up to almost same level as
1995, but it is about two weeks late compare to
the 1995 flood.

The volume of water passing through the lower
Chao Phraya dam is forecasted to be 3,800
cubic meters. With regard to the tide, | have
used the tidal pattern of the last two months to
forecast the tidal behavior for the next month.

With regard to the tide, | have used the tidal
pattern of the last two months to forecast the
tidal behavior for the next month.
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This is water forecasting.

We need forecasting using these data.

The results predicted by the model were
considerably accurate.

It was found that the discharge was similar to
the Chao Phraya dam.
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At Ayuthaya, the water level was slightly lower.
However, Ayuthaya will reach its peak in the
next 10 days and the water level will rise by 20
to 37 centimeters and it lasts for 2 or 3 days.

Bangsai: this is the reference point for Bangkok
that is used to check the degree of damage
incurred by the city-the discharge was
computed based on the water level. At its
peak, the water level will rise by 40 centimeters
during high tide. It is forecasted that the
situation will be severe for at least a month;
however, | could be wrong.

The discharge in Bangsai area is 3,500.

Memorial Bridge is a reference point to
Bangkok.

This year there will be a series of high tides
because the water that overflowed into the flat
plain area in the west bank will be lesser.
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It will cause a small high tide in the flat plain
area also. Unfortunately, however, this
information was not available to me at the time

of developing this model.

Situation in the lower part Bang Bua Thong.

Bangya: more populated area and this is a
monitoring point.

Samwa: reservoir in the east. It is more
controllable in this area.
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| believe that the flood map of 1995 will be
extremely useful in forecasting floods for this
area, although | believe that this year the
situation in and around Bangkok is more
controllable.

The peak appears like this: on 15 at Singburi,
on 16 at Angthong, on 21 at Ayuthaya, and on
26 at Bangsai

The peak moving out to the lower part: on 29 at
Pakret, and on 8 November at the Memorial
Bridge.

We should cut the peak and not the base
because if we cut the base it will be more
detrimental.
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11. Questions and Discussion
Chairperson: Mr. Subin Pinkayan, Vice president of Thai Hydrologist Assembly

1 | agree with the speakers who addressed us in the morning session and with the issue of land
subsidence that was discussed in the afternoon session. Heavy groundwater pumping has
caused land subsidence in many cities such as Tokyo, Osaka, Mexico City, Shanghai, and
Bangkok. In Bangkok, land subsidence has been considerably controlled particularly in
central area where groundwater pumping is prohibited, however, in the outskirts of Bangkok
and its adjacent provinces, heavy groundwater pumping is prevalent. | would like to draw
your attention as well as that of the Thai authorities, such as the BMA and RID, to the fact that
land subsidence is a major cause for severe flooding. Thus, mitigation policies should be
implemented with this fact in mind.

2 | agree with you in that land subsidence is an important factor that affects flooding. In
Bangkok, despite the fact that land subsidence is under control and its rate is gradually
reducing, the land has subsided by 1 meter over the last two decades. Previously, the land
would subside at the rate of 10 centimeters a year; however, at present, owing to the effective
measures taken, the rate has reduced to 2 or 3 centimeters a year. Regardless of this, I will
attempt to amend the mitigation measures under the current policy by recommending that the
control of land use and groundwater be added to it.

3 With regard to the Kaeng Sua Ten project, has its progress been affected by the floods this
year? Further, regarding the canal across the Chao Phraya river, have the floods affected its
functioning?

4 Atthe RID, we have carefully studied the Kaeng Sua Ten project and consider it to be feasible
as well as have an acceptable environmental impact. However, we believe that in order to
obtain an approval for the construction of such a project, we need a declaration on the EIA.
Nevertheless, we are confident that the Kaeng Sua Ten dam-when constructed-along with the
*Manwan* dam will considerably benefit the water management of the Chao Phraya river
basin. However, this decision has not yet been made by the government.  With regard to the
second part of your question, the canal is currently operating efficiently.

5  What is the status of the EIA? | understand that it has already been passed.

6 My colleagues have stated that in general, it can be regarded as having been passed; however,
certain issues that I am unaware of are still pending.

7 When | was working with the RID, | was involved in the Kaeng Sua Ten project. Although I
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am now not with the RID anymore, in retrospect, | believe that if we are going to support this
project, there are certain issues that need to be resolved. This is because the study on the
Kaeng Sua Ten project focused on the project at a structural level and did not consider the
contribution towards flood mitigation. The uncontrolled water in the Chao Phraya river
during the wet season is more than 30 million cubic meters per year, and this is only in the wet
season; in contrast, the storage capacity of the Kaeng Sua Ten reservoir is approximately 1
million cubic meters. Thus, while the Kaeng Sua Ten reservoir may be beneficial at the Yom
River basin, we still need to address the issue of whether it will be beneficial in flood
mitigation in the lower Chao Phraya river basin.

I think that this is a good time to evaluate the contribution of the Bhumibol and Sirikit dams in
terms of whether they have met the expectations of the feasibility study that was conducted
earlier. | believe that Bangkok would have experienced severe flooding without these two
dams.

Regarding the Kaeng Sua Ten project, after our study on the developmental impact had
already been passed, the Chulalongkon University Report suggesting that the construction will
affect the animals living in that area was prepared approximately two years ago. At the time,
NGOs were a small power. Regardless, due to the nature of the issue the government was
silent.  Further, since the RID was responsible for the demand and supply of this project they
were eager to begin; hence, we were also silent. Recently, however, we have all agreed on
the manner in which the construction will proceed because it was a good time to address
issues pertaining to flood mitigation. Therefore, we gradually proceeded with the
development and contacted several agencies such as the media. However, it was proposed
that the final consent for construction would be given based on a comparison of the cost of
construction with the benefits. Since our cost estimation focused only on construction and
did not include the mid-term effect or the livelihood of the people, it did not meet the required
cost benefit. Consequently, the government rejected the proposal to build the dams.

| believe that we are here representing various groups of people who are interested in flood
mitigation. | am certain that collectively we have amassed considerable data as well as
knowledge pertaining to this issue. | propose that Dr. Siriphong take this comprehensive
book, containing the pooled information, to the government.

I believe and hope that Dr. Siriphong is willing to accept this responsibility, and | am sure that
he is eager to actively contribute in this endeavor.

I believe that by the end of this discussion we will have reached a concrete conclusion.

Further, 1 would like to state that | support the idea of conveying this information to a higher
authority. As Secretary of the National Water Resource Committee, 1 am willing to
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undertake this responsibility and will be communicating our message to the Deputy Prime
Minister. In addition, |1 would like to invite some of participants at this meeting to a
workshop that is being organized by the Department of Water Resource and the National
Water Resource Committee.

I have been working on issues related to water management for a long time, and | would like
to confirm that the information presented here is thus far the best and most accurate. Besides
the alarming flood forecast for Bangkok, | believe that the area around Nonthaburi will also
experience severe flooding. As everyone is aware, the water in the Bhumibol dam has
already reached its maximum capacity; subsequently, water will be drained in order to protect
the dam. In fact, even Pasak and Sirikit dams have reached their maximum capacity.
Although this information pertaining to the worsening situation cannot be verified, it is the
only information that is available.

I believe that the Dr. Pornsak’s forecast should be provided to Dr. Siriphong so that he is able
to use the information for the next meeting. | believe that this prediction might be beneficial
in facilitating a reaction from the government.

I was in the water resource committee of the government of Thailand prior to my retirement.
I would like to comment on the Bhumibol and Sirikit dams. | have been informed about
people complaining that the two dams are extremely big, and as a result, there is considerable
empty space and only two or three of the reservoirs in Thailand are full. Thus, I would like
to reiterate the fact that the feasibility of the Kaeng Sua Ten project be determined.

I would like to make an observation. During the last 30 years, that is, from 1977 to 2007, a
pattern with regard to floods has been noticed. In 1979, there was severe drought, but in
1980, we experienced severe floods. Then, in 1994, there was severe drought; in 1995,
severe floods. Moreover, last year we experienced severe drought, and this year we are
plagued with severe floods. | found the cycle is 10 to 15years. Based on this, I believe this
pattern-severe drought, followed by severe floods will persist. Thus, the people responsible
for allocating water should be aware of this pattern.

I believe that we will have to forecast the weather in advance by observing the temperature in
the Pacific Ocean. The NOAA is currently working on this and has set up a station in the
Pacific Ocean for the same. For example, before the end of last year, we were warned that
this year would be a La Nina year and that next year will be an El Nino year. Unfortunately,
they only have a station in the Pacific Ocean and not in the Indian Ocean; hence, we are
unable to register and benefit from it.

Forty years ago, research on the cycle of nature was common. The sunspot was recorded,
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and its activity was used in forecasting. However, after 1965, the cycle of the nature has not
been discussed. In addition, | believe that observing the ocean temperature to predict
weather will be beneficial, and | hope that we are successful in this endeavor.

I would like to make one minor observation. This is a symposium on the current policy
relating to flood management. Given that we are confronted with municipal floods, Dr.
Pornsak’s presentation regarding the prediction of the current flood appears extremely
practical and urgent. | would like to know if this is a voluntarily study or a government
study.

Typically, many forecast models are developed by our researchers or the technocrats. |
believe that among us there are at least five or ten models, and Dr. Pornsak’s model is one of
them. 1 would like to ask Dr. Pornsak to respond to the question: Is this a voluntary study or
a government study?

This is a voluntary study, although | have received support from the government in the form of
data that was needed to make this model more accurate. If I am provided with more data, |
aim to further develop this model and increase its accuracy.

| believe that several predictions have been made, including those by Dr. Suphot from the
Water Resource Department and by the BMA. | would like to ask Dr. Sutat to comment on
the same.

I would like to add to what Dr. Pornsak has stated. At present, there are some models that
provide the RID with the information that they need in order to make decisions; however, Dr.
Pornsak and | would like to provide them with further information in order to enable them to
make the correct decision at the right time. Further, | would like to add that although my
forecast for the discharge may have been ahead by one month, a skeptical analysis indicated
high discharge; this information has already been given to the RID.

I would like to direct my question to Dr. Siriphong. In your presentation, you had mentioned
political view; | would like to ask you whether you think it exists in our present government?

On the October 12, the Deputy Prime Minister convened a meeting with certain people to draft
the national policy; he has agreed that flood mitigation in the highly economic areas will be
included in this policy, focusing on the prioritization of the project and the organization to be
responsible for the activities. Hence, | believe that political view is present.

I would like to request Dr. Suphot to present the concluding remarks for this meeting.
Before we conclude, if no one has any more comments, | would like to present one more issue.
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We already have three ministries involved in the water problem, namely, the Ministry of
Agriculture, the Ministry of Water Resource and Environment, and the Ministry of Interior,
perhaps even the Ministry of Public Health and the National Committee of Water Resource
chaired by the Deputy Prime Minister. | believe that the new government is willing to work
toward flood mitigation and that we should share our ideas and suggestions with the
authorities. | would like to propose that only one institute or agency to be responsible for
coordinating or executing water related activities.

| believe that you have raised a very difficult issue; a problem that we are currently facing
while working at the National Water Resource Committee is that there are many ministers
with their own specific mandates. Hence, if they are not pleased with the decision made by
the National Water Resource Committee, they are able to bypass the committee by going
directly to the cabinet. Further, in our democratic society, regardless of the decisions made at
the governmental level, politicians like to benefit; often, they intervene and change the
prioritization of the project plan or programs. Thus, even though we have a central body,
problems still exist.

Everyone in this room is already aware of the existing situation; moreover, this was the
experience with the last government. | addressed this issue more from a business perspective
rather than that of a democratic government. | believe that this is a good time to express our
concern. On behalf of the Thai authority’s assembly, | would like to thank the participants
from Japan Science and Technology as well as those from China. | regret that the focus of
this symposium was Thailand and its problems. | am pleased that everybody participated in
this meeting and followed the presentations extremely well; | hope that the symposium will be
regarded as being successful and that you will continue to participate in it. | would like to
express my gratitude to everyone present here.
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