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PREFACE

In rcsponse'fo the request of the Government of the Kingdom of Thailand, the Japanese
Government decided to conduet a study on the Flood Protection/Drainage Project in Eastern
Suburban-Bangkok, comprising two stages, Preliminary Study and Master Plan. The study
was entrusted to the Japan [nternaﬂonal Cooperation Agency (JICA) who sent to Thailaﬁd

"a study team headed by Mr. Sabure Fukagawa.

Based on the Preliminary Study complete_d in early 1984, the preparation of the Master
Plan was carried out between May 1984 and March 1985. The feam exchanged views on
the Project with the officials concerncd of the Government of Thailand and conducted
a field survey in the eastern saburbs of Bangkok. After the team returned to Japan, further

studiés were made and the present report has been prepared.

[ hope that this report will serve to assisi the development of the Project and con-

tribute to the promotion of friendly relations between our two countries.

[ wish to express my deep appreciation to the officials concerned of the Government

of the Kingdom of Thailand for their close cooperation extended to the team.

March, 1 98.5

e puT _

Keisuke Arita
President

Japan International Cooperation Agency
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SUMMARY

Introdustion

Bangkok, the capital of Thailand, is located on the flat deliaic plain of the Chao
Phraya River, and founded on low marshland where flooding has been a scasonal
phehonienon. The floods used to bring no substantial damages for the residents
living in stilt-clevated liouses and relying on boat transportation. But modernization
of life-style and rapid urbanization has changed the susceptibility to damage by
seasonai floods as indicated by the rising cost of the scvere floods which have hit
Bangkok since the 1950s. Thé eastern part of Bangkok is particularly vulnerable to

flood due to the continuing land subsidence and rapid urbanization.

The Government of Thailand has been planning and implementing various {icod
control projects in the Bangkok area. The JICA Studﬁr Team initiated the Preliminary
Study on Flood Protection/Drainage Project in Eastern Suburban-Bangkok in 1983,
which studied an overall flood damage mitigation ptan for 501 km? of the eastern
part of Bangkok, and concluded that the selected 260 km?® is to be covered with a
flood protéction/dra_inage facilitics as the Master Plan Area targeted for the year
2000.

In thc tainy season of 1983, a severc flood enveloped the Bangkok area. The esti-
mated flood damage in the Master Plan Area w_asﬁ,SOO million Baht, the highest in
the whole Bangkok. For an immediate mitigation of the flood cdn_dition, the Govern-
ment of Thailand executed urgent projects which are estimated to reduce future flood
damage to one-third of the 1983 flood. However, it is anticipated that the flood
damage potential of the area is incréasing each year, because the population will
increase by more than twice (Fig. 1) and the g’round ele’vzt_tioﬁé will be further lowered
to below mean sea level by the year 2000.(Fig. 2). As a result, if the same rainfall
as 1983 occurs in the year 2000, the tlood damage would be 7,000 million Baht at

1984 prices even with the existence of urgent facilities.

In order to bring a permanent solution which is effective for the expected topo-
graphical change and urbanization by 2000, this Master Plan incorporates compre-

hensive flood protection/drainage systems for the Eastern Suburban-Bangkok.
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Comprehensive Flood Damage Mitigati.on Plan

Numerous .examples of ﬂobds, which have occured in cities of othér countries indi-
cate that the drainage capacities of the conventional structural measures. have not
been able to catch up with rapid urbanization and sprawling of urbanization in flood-
prone aréas. It has become increasingly evident that in order to minimize losses to
future development and reduce losses to existing déVeIopment, a combination of
structurai and non-structural measures must be employed (Fig. 3). This combination
is common: for all neighboring areas such as the Core Area Thonburi Atea Sdmut

Plakan Province in the Lower Central Plain.

For the eastern suburbs of Bangkok, since the area’ is on the verge of urbanization,
it 1s partlcularly effective to employ a ‘comprehensive approach, conmstmg of both:

structural and non-structural measures, as shown in Fig. 4.

Proposed Structural Measﬁres

The basic. 1dea behind the structural measures is the establishiment of a poldcr qystcm
The inside of the polder is to be protected agamst inflow from outer areas and the
Chao Phraya River by polder embankments and gates. Rainfall inside the polder is

to be discharged by the drainage facilities installed inside the polder,
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Thc Eastern %burbs (50! km’)covored by the Preliminary Study has been pmtu,tnd
already by the Green Belt embankment, Further; sitice about hatf {230 km?) of the
Eastern Suburbs (501 km?) is estimated to be urbanized, the Master Plan Arca (260
l\mz) is proposed for protection by the Lonstmctmn of pol(lu embainkments and

gates surrounding the Master Plan Area

. The Master Plan Area should be subdivided into three polders i.¢., Bang Khen - Bang
Sue, Phra Khanong and Bang Na, using topography and the road network acting as

natural boundaries and the klong network (Fig. 5).

Once the outer water is blocked off, the inner storm water will be discharged by
drainage facilities. Instaliation of outlet pumping stations discharging storm water
into the Chao Phraya River and imrpovement of main klongs leading to the pumping

stations will alleviate overall flooding. On. the other hand, heavy local ﬂooding will

be relieved by improvements to a large number of 'sub-klongs and main drain pipes,

and the installation of inner pumps (Fig. 6).

The structural-measures proposed are shown in Table { and Fig. 5.

Table 1 Proposed Structural Measures

Embankment : 6.2 km

Gates 55 places

Pumping Station with Gate .
Qutlet 7 stations (200 m? /Sec)

Inper 7 3 stations (18 m? /sec)

Klong Improvement

Main Klong ' ' 255 km
(Phra Khanong, Tan and Saf.n Saep)
Sub-Klong . ' 107.5 kin
Main Drain Pipe . _ : 110 km (B0 km?*)
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Fig. 6 Mydrological Effect of the Proposed Project

Proposed Non-Structural Measures

The basic idea for non-structural measures is to modify the susceptibility to damage

from flooding of property and activities in the 'fTQod—prone areas.

The future urbanized area .of 82 km?, which w..vil.l be required betweeﬁ 1_9.80 and 2000,
should be allocated to flood-free areas (Fig. 7) Publication of the observed extent
and depth of the 1983 flooding should be: fifst m%ide for the educaﬁon of residents,
Then proper guidance of land use and épplication of building codes should b{:_'takcn

according to the [lood risk.

The remaining non-urbanized area (44 km?) in the year 2000 will have the natural
function of storm water retention (11 million m?). This will reduce the requirenients

placed on the klongs and capacities of the pumps and hence reduces the investment in

. structural facilities, and brings a lligher éfficiency in the invested funds.

Additionally individual self-lielp community. programmes should be prepared, partic-

ularly for the cxiéting urbanized, flood-prone arcas,

ng lrr‘pl(lv:?n\:nl‘. and Hain Cipe

Small iipe



These will be greatly assisted by the institution of a flood forecasting and warning

system which should provide for the proper operation of the stufctural facilities and

flo.od f ighting control,
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Fig. 7 Urbanized Area and Retention Area According to Flood Risk



Cost and Benefit of Project

6,280 million Baht is to be invested by the fzirgct year of 2000, When not :only_thc
proposed structural-measures but also non-structural measures. are coilcurréntly
executed, the annual average flood damage will deci‘ease from 2,716 million Baht {o
147 million Baht in 2000. _Th.is indicates a high economic viability for the project.

Other economic evaluation is shown below,

Benefit/Cost 1.5
Internal Rate of Return 26.5%

{mplementation Scheduis

Staged construction wi.ll chable capital expen'd_iture to be distributed over a p’;ﬁriod of
years and will facilitaie implementation. Afte;f _t'wb-:years of prepurat_ory work for
feasibility study, detailed design é]_}d financial procurement, construcﬁon can start
in 1987 when the Sixth National Economic and 'Social"Development Plain (Oct. 1986
‘to Sept. 1991) starts. Each stage is planned to correspond to the 5-year Development -
Plan. '

" Since the ovéraif facilities such as polder embankment, gates, pumpihg stations and
main hongs are effective in reducing overall flooding (Fig. 6), these facilities should be
constructed at any early stage, On the other hand, facilities such as sub-klongs and
main drain pipes which contribute to thé al_leviation of local flooding are proposed for
implementation according to the area priotity. As a result, the implementation
‘schedules proposed arc shown in Fig. 8,.and the works included in the first stage

(2,560 million Bakt) are shown in Fig. 9.
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It Total . _
e ota (1987 - 1991) (1992 - 1996) (1997 - 2000)
Cost .
(million 6,280 1.830 1,890
Baht) _
Facilities
Embank- 1} ¢ 5 km 6.2 km - -
ment
Replacement of Urgent Pumps
Kacha {6 m?/sec) Bang Khen North & Sourh
Pumping | 10 Gig (3 m? [sec) _ _ {15 m* fsec)
Station stations .| Bang Na Phra Khanong Bang Sue {36 m 3;’_§ec)
with (218 m/ Chine {9 m* [sec) ' (90 mn? fsec) | Jek (6 m? /sec)
Gate . sec) ‘Bang Sue (14 m? fsec) Bang Oa (18 m> fsec)
Bang Na {6 m? fsec) Bang Na (15 m?* /sec)
Gate 55 places 4 . 26 25
{(Phra Khanong, Tan & Sacn Saep)
Main 25.5 km 16.5 km 9.0 km
Klong :
Sub - 107.5 km' 523 km 26.9 km 283 km
Klong
Main ' . ' ‘
Pipe 35t km 30 km 40 km 40 km
Flood Forecasting
and 1 set — o

Fig. 8 Impiementatioh Scheduie
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Financial Plan

The conslruct.'ion cost of 6,280 million Baht by the year 2000 is to be financed by
foreign loans (40%), government subsidy (30%) and the Bangkok Metropolitan
Adminis:tration (30%), while the debt service of the loan and the operation and
maintenance cost is covered by the BMA. In order to finance the BMA’s financial
requirement, three kinds of finnancial resources are recommended for cach imple-

mentation stage (Fig. 10).

(a) Increasing local taxes (stage 1)
(b) Collecting surcharge from developers (stage 11}

(¢) Imposing “Urban Development Tax” (stage _[II)

Organization

In order to realize a comprehensive flood protection and drainage system, it is re-
commended that a permanent flood protection organization at national-level is

established incorporating similar functions at the current Urgent Committee.

It is EGLOI‘R!HBl]de that the current Urgent Sub-Committee, mainly in- charge of
structural measures, be made permanent, and an equivalent org,dmzatwn for ﬂood

plain management established.

Recommendaticn for Feasibility Study

(A feasibility study for the jmplezh_éntation of stage I.should be conducted. The
works to be included in the first stdge are flood protection barriers and main drainage
facilities to prevent overéll ﬂeoding, and drainage facilities for high priority areas
within the polders. Thus, it is expected that the first stage package will yleld a highly
efficient return on investment. It bhOUld be cmphqsued that the realization of the
planinéd functions are contmgeut upon the administrators’ efforts in controlling land-
use, and in strengthening fmancmi resources and other administrative measures taken

by the Government and BMA.

11 -
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