Chapter 9

Fig. 9.1 Lénd'Subéidence.ana Groundwater Removal .......... 64
Fig. 9.2 ' 'Estimgﬁéd'Ground Surface Elevation in the

o ' Study Area in the Year 2000 T Cheenen ve. 65
Fié. 9.3 | .Estimated North-South Profile of the Study Area
‘ : © . in the Year 2000 (.....iiiiiiiiieinenoaan, ceriees BR
Fig; 9,4 - Estimatéd'WEStLEast Profile of the Study Area

in the Year 2000 .. ....iintiniunrenerrcecennnnnns 67






o
© .
© o L
“Jg UgIN s W ) j8Aeny puno) o)
S L
3 ) Q o o o
= 0 . ) & ) Py
5o ‘t-f-‘ T +1 T ) —
iR | &
A 2
- -3 >
2w
o
&
@ g_l' ‘g
U .
5 @ &
o - )
o ‘al o
£ g |2
] o
E L -
3
o <
3 [Z |.
o o
= = L2
: -
o .
-]
)
2
Z ©
o
| oad
o
D
@
A ol
Q
u3
B
=1
v .
- o
&
T T T
o 0 o okt
o - - @
- { Aep 1ad Jw UOHIIN ) {eACWIBY ja;embunmg 1210,
Fig. 9.1 Land Subsidence and Groundwater Removal

FLOOD PROTECTION /DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

— B4 —



NORTH - SOUTH SECTION

WEST-EAST
SECTION (I

WEST-EAST
SECTION (1) ;
S

1. Mumber jndicctes ground.
surfoce elevation
obove mean seo level
predicted for the year 2000

2. Sections aré shown in F:g 8. 3 8.4

clG. 9. 2 ' Estimated Ground Surface Elevation in the
) ' Study Area in the Year 2000

FLGOD PROTECTiON/DRAINAGE PROJECT IN EASTERN SUBURBAN- -BANGKOK

-~ 85 -



HONINYE- yﬁm%mmm NYF1SV3 Wi 133704d mwﬁzmqg\ NOI133104d mocﬁ

QOQN \&m@\f SUY i Eoly L
 ApniS 9ul JO 9ii0id YINOS—-ULION patewnsg| © 6 O

(uz) o : Oz

ce

OUDD) LOHDDLLIY

- tasaTY edmiug

. oByn BY3: 3O “TMTR'R 3Isurede
spInsesy uwolivsioxd pPoOOTI OU UYITH
pepracaid PoIBPURGT 24 O3 uoilacd

buoy weg'y

~000 E—

paansse a2yl ST TRIER PIPRUS AUl 7

“DEBOY TRUOTIEN IO "ON SMOUS @ -T  :@30K

66 —

) dopg Uang M
buoy wog Busn ouUM S "N o

000Z 004 BYL Uj
U0t DAFTS B0030G PURGIS PaIBWIIET

I W\x &\\i&\\& N s,

51 - \b\\\\\.@

DA XOH M

zog N¥S SNOIHM Nva WYY SNOTRH NvA CId WE NYE YTYHD Wyl NVE Butysix3

{I)NOILD3S HLNOS - HL1HON

VAL HOH NYE




|

HOMINYE-NYSNNENS N¥3LSY3 Ni 103104d IDVNIYHG/NCIL331L04d 4004

“13ATY TAEIUY

o¥Yy BYI Fo CITMH'E asutede

QQQN hﬁ@\f @me ﬁm ] - SAINSEBW no.w.uuuuou.m POOYI OU uILm
" + pPRETACld PEIEPTNUT 1013104
g2y Apnig oy}l JO 8jlidid 1Se3 -1SOf\ POIBWINST| b6 DI | PTG pmweerse o wenied
-peoy Hmn..uﬂu.mz 30 -op smoys @ “r 1e30K
uni) og g2 0z St o g o
_ _ | JOAIY DACMG 004D LOOOE— .
0002 JBBA U Ul :
co:.o.‘.,m_m ERLINICN ucnohw.uﬁuﬁzmm ) deog :oo.m.x O0CE —
oM 'Buog’ A coox Buog s aoow uesS =000 —
: . wesoM dunpetd” ,,
- -. r- \& br- LA.’\._{FL\ WN. \ \r\. :\\Wc\nn\r\;_ ) MJ [ * .“cww,._m&x | | 00007
= s 2 [P
\ \ s A Vg .m._ 0001
. s 1 ootet
ONOS SMNOTHM ONVE dz qu- VHIUY ONOTHM NY8 . mu? oy Kop 118N .
. PH IMNBYHILIMG MIN
| (IL) NOILO3S 1SV3 ~1S3M
(w08 s2 0T . sl ot G 0
daog unagy 000Z 034 aui Ul ) “ E s oot -oooE~
] o EO“.".Q.)&_N I0LING PUNOSD PaIDWS] _ ZI Lﬂnw SU 00 E—
: (DMLY ucom 5 i JBIDM MDY :
_ : ELIMT w EI BUDMM uoNEUYIUL Wy’ : —0CcoT—
_H b w h“ m_r . wt?.\ ;\..\ - ! T- YOO ,“ , I
— &%&\\ ey
. “P0DLINS  puUNGIS \ . AomubiH sedng 4
vS ONVE TH WS ONOTHN NvE . Fonisixa @ » @
. YD WY z.qm EdmIv_. xOIx NYE .>oz.. [iieg=]

{I) NOILD3S 1SV3 - LIS3M

67



Fig-=10?17"‘
'n'Fig. 10 2

f*Flg' 10. 3 o

~ Chapter 10

ﬁOutline of Flood Protectlon Measures cesiidecenae, 68
3300ncept for Flood Protection Mﬁasures ca e e e ='59_

.'Land Use. Plan for the Study Area : ol : )
.nthe Year 2000 R R R R R R I I /1]






{.- On Golng Schemes .:)

{ -Flat and Low-lying Are;i)

Control of
Groundwater

Removal

T{de FEmbankment

’rkm Sreen Belt Project

v

Difficult of
Gravity Drailnage

l

Y

' - &
—~{Progression of Land Subsidence) é
3

Yater Level of Chao Phraya o
-River due to Tide & Flood - S
Discharge ©

Q

Inflow from Cutside Area ;) 3

- e -1 8

Division of Flood Protection Area

and Storm Water Retarding Area

Protection Area by
Structural Measures

Improveéenc of

Drainage Faéility

v

%.

Store—Water

Retarding Acea

Couservation of
Retarding Function

Details sre described in Chaprer 5

un
@
i
=
o
i
a
b5k
g ‘Yo Flood Flood~Prone
o Area Arza
;)J
43
£ - v
- Urbanized ) Open Space & Urbanized
g Area Ogen §98CE E§ ddvy Field Area
) Jr , ¥ o b
oK Consitruc Retarding Porid .Conservation of Constructicon
tion of Open Space & of Small
Polder -Land US? Control il pogdy Field Polder
.qugtructlon of .Land Use Control .Flood-Proot
\__/ Flood-Proef ) T
. . Building
Building .Land Reclamation
Land Reclama- - Control .Floodway
tion
FIG.10. 1 Outline of Flood Protection Measures

|_FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK




‘ S Retar
S o gy, L &
doVa \ T Nen Uthanived b
7Pl #‘ Fiool Protection ‘Q\*-N_On- Utbanized [}
s : S ¢
eCessAry} Area W Arsas o g

¢
3

) : W
"l / ‘Urbanized Area 3

Legend

.....

i+ Embankment

It

Main Pump

Auxiliary Pump

o

for Polder
=m Regulating Gate s, ‘
. -og= Direction of Flow _ Ry _ /
Guif of Thailand 4L\\_mxx

—<->-  Boundary of the

Siudy Area {Flood Plain Management is also considerd )

F1610. 2 Concept for Flood Protection Measures

FLOOD PROTECTION/DRA!NAGE PROJECT IN EASTERN SUBURBAN-BANGKOK |

— 69 —



if

NG ROAD

p
YNNER R
N

r : : 47 e
Y, EXPRESSTRAr {1y

= ad T e 23 )4
| AR S ".‘:‘-‘:m
ALY Y

Commercial 3
Residaential A

(medium density)
|
4 Residential //”

(low density) i

| Industrial %
4 Institutional
Public Green _
" UrbanControl Area
LS s o o T LA

Fla. 10.3 | Land Use Plan for the Stu

.

- FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

in the Year 2000

— ?’O ——






Fig. 11.1
.Fig. 11;2
Fig. 11.3
Fig. 11.4

Fig. 11.5

Chapter 11

Steps of Analysis for Flood Protection/Drainage
SYSEEM vt i vsenarivnnnncineannnans et

- Schematic Cohcépt of the Impact of the

Green Belt Project -Step I .......... e ..

Schematic Concept of the Impact of a
Storm-Water Retarding Area -Step IT .............

Schematic-Concept of Drainage Area

SR 1 1= » N 5 AP ettt e

Alternatives for Zoing of Drainage Area and
Basic Flood Protection/Drainage System - Step III

v .

71

72

- 73

74






Steps of Study

No. St_udy Avrea Schematic Figure Key Words

‘Green Belt

L
Whole
§ Area
7))
Consevation ofRetardingArea
=]
. Whole
& Area
n|:
aning of Drainage A[@a‘
=
.Proposed
o . .
et Master
)

Plan ‘Area

Poider System

/v

a Proposed
% _Mastgr
"Plan Area

?,G ﬁ 1' Steps of Analysis for Fiood Profection e
T Drainage System | |
FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

—~ 71 -




| MOMONYE-NYEHNENS NYILSY3 NI 103M0¥d IDYNIVYQ/NOILOILONd GO0

j dezg -108foud 1jeg ussig sy jo
IoBdUWY 8Y] JO 1da3UCT) D1RWSYsS

2L o

HOII004IT MOid -wfm

liog usain INOYIIM

puaben

Heg UselD YyIMm

72



)

\
A

\\\\\\ \.

{B) Flood Damcge Area . (C) Flood Arsa more than 30c¢m (D} Proposed Storm —‘Water

1883

(A} Urbenized Arec in

Retention Areq

{Study Team)

1982

i

{bDs)

Cin. 1882

Schematic Concept of the Impact of 2 Storm-water

Retarding Area - Step i}

Fic.11. 3

FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK




:

MOMBNYS-NVEYNENS NYILSYI NI LI3708d IDVNIVEG/NOILO3 L1044 30014

i deig ~ eesy sbeuiesd 0 1de2ul] 2ijBWBYIS P il Oid

oy obeuleiq (8) | o ooom ul ISW ueyy seybiy
1O UOIJBAB|] PUROIE) JO B3IV (V)

esiy abeuleiq

fee
......
! 1ol

esIy mmm;ﬁmhm
deeg useg
SuousyU) gidd

- _Baiy abeuieug
A\ eng Bueg

T

eoiy abeuleiq usyy Bueg

- 74



x@xwzﬁm-z,qmmpm:m NY¥31SV3 NI INE] O¥d F9IVNIVYCQ/ NOILI3108d Q0014

Yy eucr
ey Buipse1eld

(I deig ) welsAg ebeulelq, uonaajold

pOO|4 diseq pue ealy sbeulei Jo Buluoz o) SaAlRUIR)Y G Lo

g auoy

- Py UOTIO930Id
CuoneIs dwung P oen f @

USBIAT JO BUIT { oosentiese

uauNuequy - Japjod ! mummsEs
{2UOZ jOJsiueq ) JUSLUYUEGWS e ‘ REKIEN
puabaq

ueid faw

II — @AY I — sAljeulally

nnlﬂ‘"\

Mk
Loy e

i 10 1]

'§-







Fig.

~Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

12.1

12.2

. 12.3

12.4

12.5

1246

12.7

12,8

12.9

12,10

12.11

12.12

12.13

Chapter 12

Qutline of Hydraulic Flooding Models  ......cuvvuen

Outline of Hydrological Models for Polder

Drainage System ... iviierrnracoarscenas Crseneens
Application of Models .....ivvvnn.. eriaea e eeeas
Study Areé.Size for Modeling .......... Ceeeens ces
'Study Area for Two Basin Hodél. Cease st er e aaas

Comparison of Observed and Calibrated Water Levels
in Retarding Area in 1983 using Two Basin Model-1..

Comparison of Obsérved and Calibrated Water Levels
in Protection Area in 1983 using Two Basin Model-2.

Conmpsrison of Observed Water_ Level and Calibrated
Water I evel in 1983 us1ng Two Basin Model =3 ..

Comparison of Observed and Calibrated Flood Marks

in 1980 using Two Basin Model ........... Ceereaaan

Mesh Componeﬁts for Bi—Dimenéiohal Model ,.......W.

" Comparison of Observed and Calibrated Water Levels

in 1983 using Bi-Dimensional Model .c.vveinevnieras

Calibrated Water Level and Inundation Depth in
1983 Flood using Bi-Dimensional Medel ...... errren

Sample Caléulation in Polder Unit using
Hydrological Model (Ramkhamhaeng Site) ............

76

77

78

79

80

81

82

83

84

85

86

87

83






MOMONYE-NYEYNANS NY31SY3 NI 103104¥d JOVYNIVYQ/NOILIIL04d Q00T
siepoi Bulpooid oljneapAH jo suljing 1’2l oid
Cdwing @ Alepunog moju) o
20O Lepunog 12497 JHem O S (- Hie ..l,MVIMMH + xWM..N - .W..@ C
o
T @
+ P L- pohiendsuenodeay 1 3 . : =]
#HV A% iy 4 g2 3@ .
— ; . 0= 5+ VB +{ ) - japo  |BUoISUSWITIE
| W@, .r@.-bL ©qlejuey 1Y OIbIH ze th. .Nﬂ d.ml . . . mu
B | [ =
-~ %Y ¥ . oy XC 1
: mol3 vontseng ¥ ©F d_om B+ W.m 4mﬁﬁmxovl¢.\1+,d.m. -
- ©
.nﬁ%mhm%mww_xa uwwwu @4 . i,.x.”“«. HHH..M@ ssauyBnol jo luatnLyjecy] W M-.
y ealy  Mmold Yy - T m,a
. ®
4 . _ %Y v, X8, 18 1opoiN tzuoiSuswpiun |
g,&@ 0= .G:U T S+ m,dm+h-o|vlmﬂ+0w N !
YgeiBoIpAY MUY 1 . 1B = A% 1% : @
v 904) o 0 vE B~
. |
ey g ougid 7 USII2IR|809Y  ALIARID 1
Lﬂ| — + adig coxnhw Jo WiBuadT
A_ 1€ @
e mu:._ p BXild UoydAS jo paay jeuoiinag iy ol DRI -(S+2)W= .Illdqdm. ( PO HUEL BUBld) ‘0
w 3T lspow teuoisuawipia | 3
ri..s.Tlml.ﬁlw s I bl h USSW 4013 punoID 1§ ‘ ey — v 18 ) ©
\ﬂr i ) 1l ) 2 lﬂ : . ll.m
ceeltes o'y -y N ¥ T _.M_
K
19287 JBM 17 =
: 2
AP, Buing 9521038 ur aBupyn AT (213 = A =
] (PPOR uiseq Xdwon )
abeiong - PAA = ,
: w> AV + TN =A jopow Ecogmﬁmn.u::,
#0143ng pue  mopul I PO — DT = AT P
_/ wWeibRia Sewausg | . uonienbg  SIGER . . b e . “




5 = S.-_ s

VITNT HUHﬂQ&& mdd‘zwﬁmﬂﬂ

o:d lm.o.:. Qootﬂt

LuD}SAS

Z°Th D=

Jw@@ﬁmm\mg ADPI0H 0L SIOPOYW NGQWEG Q.mmu%m.m %0 S Aate ]
SO IOTE

Z

A

= w7
L
oﬁ%:mth“-ﬂbg o
. . japowy uiseg aug (p
ydesBospiy
Mou
In
o teio) 4
P | TG T | WTTF 5Ty}

wc..ﬂ‘llg

19pop Jjouny o

BORY

.chrlgl.hl.ulim moﬁ . NO&
B T
| =]

TRV

Db

somds uadp (AT oﬁm“u ippeg (11T huﬂmcma uIm (737 huﬁmpmm no7 (1
L

é /‘f‘wa ..Murlwﬁi ey
s555%g

m sSoT TTeIuTRy Y
{ i9poi mmo._ :m:.:mmw jopopg llejuiey ssadxz {q
ydezZozody uu%&
uoFaeslLeUCy Jucls (It
1

2AIND BOTIRIAQ
£3f1sueiur Tresuied  (y

P
m.u {
1] ww
ulaped yejurRy (=

‘| pruruistep 29 o3 zniEA

MOTIINO .—H.mwu QJ,
MOTFUT TEalL -
UNToA : oY = TD =

5%e101s 10 a%ueyd T 4P

‘eeI® AYI uf
popxed pum a8e3s pooyy oYl STYTEUS 03 AIplo
uy pajdope 8T *awnjop 93WIOIF PUF ACTIING

‘mOTFUT Pxv $12102) YOTuM Topoy-RISeg aug (P

[3p0y VIEER BUD

TYBIUTEI SS20XE
eele afwurielq
agn puet uo Fuypuadap

@
<

k2

cE 0 du.wm.oq.u = o3
7/21 = %

W =8

LOTIBAJUIVUOD JO ETL
FuBISULD

Jgouny

gunyoa efsicig
Ciarsys

uac?x

-jyeuna sy3 ATINSTED o3 IIpIC ul

paadope 57 vaox uofizung @8er0lg ﬂmzso (o

[9POW jouny

. S ChIN
ITeIuTey S990XF 2yl UT kuunﬂwaou 31E

‘-d32 aswds uado »vawﬂw.hvvm& ‘gIlE TEYS

-UPpTERI se Yons AFosoydaow asn pusT sl {9

) ‘uIIIEg

S yiEIvTeg 2u3 oaul pasdopw s ydeadoyahy
2df3 uorieiluUBOUGY eI B ‘adavyIsip

Jyound 8ys 3o UOTIBTNDTEY Byl 1o (®

oPow TE[UEY

13pOW {eaS0t0ipAY

webeiQ onBwsyLg

I9PON - QoG

1opon




Schematic Model of

Classification of Study Area Study Are . . -
SO I - Y ucy a _Major Evaluation Htem Application ot Models [Index of Evaluation
ai . < tti 1 x rmen 1t .
e o - BoUNAALY 0F ./R /E R Rainfall Shutting out (Qi} by Green Belt _ 2 . Water Level
P . o N - iraki 2. rrevi ] ar i L © 2 s o1 ) 3
Yol Study Area B . E : Evapotranspiration Previous Floed Mark Height and Max. Storage One Basin Model ¥ ¢ Storage Volume
i A storage R )
a Qi cInflow Qo ] +‘Qi 2 z . g. \ A : FPlooding Area
Y Qo :outflow F4 o water Leve T : Duration Time
by . Qi inflow
MBL
Qo @ Outflow
N
w'm:mmr:la;y of R ER Rainfall 1. Partition in Study hrea %7 : Water Level
5tu rea R . . , : :
Y * / /E /v E Evapotranspiration |2 shutting Qut (i) o V : Storage Volume
H we=--=iPartition Line o - Qi 3. Pprovious Flood Mark Height and Max. Storage Two Basin Model A : Flooding Area
: : Qg ! : R .
1Flow Direction - . Future Land Subsidence T ; T
a .4.-—-«--. i i g 72  0i : Inflow 4 Tuture Lan e i)ura‘\::.um ime
5 of Canal Qo L Z‘V, C : Capacity of
o0 : Qo : Oubflow ;
. C Dralnage
YET! J . w_ ... Q¢ onnecting flow Facility
between each basin
Previous Flood Mark Height and Max. Storage| Bi-dimensional Model |4 : Water Level
‘ mewswme L Boundary of S5tudy Area [, oy > Future Land Subsidence (Open Canal ¥ : Storage Volume
E amesw=-:Partition Line.f(.)r Mesh el s N 3. Alternative Drainage System pype Model) Mo Flgodi]xg P‘}‘ea
—»{y : Drainage Facilities B, & i T : Duration Time
% {Punp/Gate) o+ & = ¢ : Capacity of
b : x . ding hrea ¥ i )
Eﬁ z@ + Retar g9 A )* N Drainage
- Facllity
. ‘1. Alternative Prainage Facility Hydrological Model % : Water Level
C}.‘ Polder Unit 2. Change in Run-off Discharge due to Rainfall HModel Vv : Storage Volume
_ o Land Use Condlt.lon . . Excess Rainfall A+ Flooding Area
. brainage Facilities ] . . s
w9 {Pump/Gate) _ _ Model [T : Duration Time
R Rainfail Sub-watershed Model |C : Capacity of
! Drainage Small Canal . e ($torage Funct. prainage
j : MSL a. @ Ranceff : _ racility
% : Water Level Model)
Q@ : Storage Storage Pond Model
& . .
o 4c¢ : Lowest EI.° of
0 Residential Land
i/
i
o Bi-dimensional Model .
. 1. Alternative Total Flood Protection L i men 7 : Water Level
o @ Polder Unit and Drainage System Uni-dimensional Modelv . storage Volume
. ; ; Combined by ihflow A : Flooding Area
8 . 4 i B i . : . - -
@ : Retarding Basin . Hydrograph of Polder |T.: puration Time.
2 & - C : Capacity of
I : Gale : pacity ©
4 .
7} . Drainage
Facility
FIG.12.3 e -
Application of Models







MOMONYE-NYSUNEANS NYILSY3 NI LO3r0¥d I9¥NIVHA/NOILOIL08d GO0

Ealy uoiioeiolg

@

- Suyepoyy ounziphy pue eoiBojoipAy 1o =aly Apmig

Buljopop 10} 9zIS ealy Apnig ARA NI
e 508 =0y A4 0108 {e10],
MPISTeZE TV Uz L7 MMLGPE ‘Y Buoz E277)
e2lY Guipieiey @ ‘ealy Buipielsy ©
ARG BLZ 2301 gnig AN GG 12101 Gng
S - YA ‘g euoy E ANG 661 g suoz
RES RS 4 woocowg AU E 00 ‘ry BuoY _..MMM_ _

2aly UCDSI0Ig (D

VWG ul 2siy Apnig

T



Legend

bece o q : RetardindArea
: A= 326.5 km?2

] ": Protection Area
A=2788Km?2

; lnfiow from OQuter Area

: 0utflow from Study Area

@5300 : Flow betwae’n Retarding and
Protection Area

®~0

SR

f

Vi Protection Area in Existing

)
2

B Tt

vz RetdrdmgArea in o

55

V1! Protection Area in 2000 ) i

Water Leve! in meter above MSL

Vé:Re[ardingAma in 2

|
!
i
«2.9_[_%,_ L & | l i | |
o 10‘0 2éo E) 4!)0 séo séo 7(&0 aJo
M

Storage Volume  (10%

e

FIG.12.5 Study Area fc_>r Two Basin Mo':déi

o

FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERRUBURBAN«BANGKOK B

— 80 -



HAOYONVE-NYEHNEans n

¥31S¥3 Ni 103704d 39YNIVHQ/NOILOIL0Nd G001

j- ISPOy ulseg Om] Duisn £96i Ui ealybupieiay

Ul SISAST JS1BAM Paleiglie) pue PaASasqQ jo uosliedwo)) @. ¢l oid
13QUIAAGN . 18003150 Pqweds . 1SA By TUoW
oz Qi fo4 411 [a]4 wr _ QT oL .._Emo
| ! i
[8A27 Jajepm pajenwig . %
AOWU : —'op — - 2
. B L] . -~
Q- —op — : m
(3 :uoneis je jana 131ep poAiasgy ;. M
puaban €
o @
T .'-..... e “.
............... L Q
_ w\oﬁy\)lﬂ =
11111111 (4]
...r..!.\.l.fr..luﬁl/\ @
. : g

{e1es, Q| 8 woid) sjara ..23.5 porasgQ Bulsn mm_m> vﬁaE‘:mm — w R Lo .%mv
. —— In. ! A=
. _m_nok uiseg OsL Buisn anle pajeinnie] M .>< / ﬁm mou
<= ; / \.\/\/\\.,,\,....,gs snl 18 3E
f ! W -VI\I.\./( \\(Laxu.\.. ~ Mo . L &S
Ry '8 25
N A 14 ..m mwo
OL 5
{ FLESeC

_ N rol o

=,

. ey . L : oGt
LELL=HE g'vgz=gx 2LEE=H R £cosm\EEm 1Sr=4ZT

o . o
B,
o0 <
I
o
2
2y
0§ 3
3

[sY4

-
¢
0
=
iy
@
>
o
z

ipacso

[o)4
uw laquioidesy

UOT

81



HONSNYE-NYSHNSAS NEFLSY3 NI 103704d mw,ﬂ‘?“ﬁmm\zoﬁwmhom& QOQ.E

sty

g - 1epoy uiseg Oy Buisn £Ra) Ul oy LOHRO8IC .
Ul SjoADT IBIBAR ﬁ@.gm g7 bue @@Emmg@ h,o Uos} &ma&ou L cioid
13QUIBAON EQSUO LwnFan LR .Eo.
2z ot 07 mw oz VoL ea.
! k _ o _ o0F
12487 Jajepm pPoIE|INWILG - s =
% : —op — =
& —op ~— B
. : —0p — 0 2
@ :uoneis ie 19437 4218 DIAIDSGQ : -2
puabag M.
&
.Ll.)l’alh\ O..P N
e A BT P e g
....... . =
Sl
N
. o2
ﬁmamo 5.0 Y Wold) siaas Lm“mhﬁ Um_.:@mnd Swisn @:;S» UE@E__EM 3 .%nO
Tepoy wiseg OMJ BUISD anjep peieInoie) vy B4
v NN AT S
_ / N e v PE
r (/:ll. -, 3 (\.J - .(J\\ ’ m ”...mp
W ik,
ot e o0
f(ﬂr.‘ t [0} 8 w,w.
|PPWH.€D
.N_...m.
. - . . a5t
LgLi=gx grec=H BlEE=8YX Ecos*EE SIgP=HE
o]
o,
o0k <
o
o
- g
s
08 T
2
554 o %
; ow sle
IBQUUBADON hmnEEQmw oz um:m:4or fuc%_z

82



xoxwxqm-zqmmmmmm.zmﬁmﬁ N _.umm.@mm__mwakz_q%\zcﬁu&.oma @001

€ - jopoyy uiseg omi Buisn £861 Ul [neT]

g

¢t Oid

IBIBA POIBIGHED pUR [9AST IB)EA POAJesSqQ jo uosliedwior)

2@ O DE@ 2EO
5 - 318" Ak
@ = =7 25
c m J
2 o 218 2l e
2 o= $1x
@ e =g
@l : 8
& @
. .
£95T I3Q0320 ‘07 uo : ¢ e T “TOET
€867 Awquaidsg ‘0z ve : g
. e =
asndny ¢ us W® M i.@ %@ = mm@ = ..%@
4 0¢ T o w 2 3. = Q =
= =& g o & a =
1TguNy XTIIng 2 Tlo g s & = g
_ g - 2= 2 T 5 3
eaxzyBurpieiey ur  : — @ & ,m 3 |@
B3IV UOTIDPI0IZ UT 1 —=— _ﬁ 000+
- P
19POH UISBE Om] £Q TPAST 1818 DoleTnUTS
: . - v
€867 1290330 ‘07 vo m—m ® -
£26T 18queszdag ‘g7 Uo :@—B " =
€8T asnEny ‘gz uc  iv—
T9ADT ID1BM PBAIDEQD
_ oo T+
puabaT

TS eaoge

SEIETITRY]
19807 Ja1em

1ean Jalem

TS 8aoge Jataw uf

83



oo,

HOMONYE-NYGHNENS NYJLSVI NI L03108d JFOVYNIVEA/NOILLOTL0dd 40014

Bpopw

uiseg OM]

‘Buisn 086} u!

S g ‘Bl uo uMoys aie

SMejy POOId PalBIGe) pue PaAIssqQ jo uosuedwon | O CF DI
BGUIBASN  13Go)20  iequiejdes 1sn6ny
N S L T AT 9t Ot ge o

GB6L Ul Siiep pooid paforing
{ 910N

[ B A N U Bl P BT A S

CORN SRS S NOVE S S W

o'l=

(EQL+ — Z28°0+)

1B POCIS pahaaing /

(aur) pareiqieD )

00

LA I

\

-

ealy :ozoﬂohn_/
./ "

rEppe R

LA - L
PSR It

P
.II.-.‘. -a

LI,

““““u“\.ﬂ“\ LY VA

iy . H .
PR RIS WP

— OIS e~
~

Aora I N SANNARR

L -~a l.!l/
/ﬁ aur] pajesgie) )

galy m:_?m«mm

Gh+

g+ —gity /S

4iBW POOIF PRARAING

|

{1'S'W sA0qe s8}15W )

(Aep/wiw) flejutey

EXERRERT

kst

84



i

.

—
¥

.,

>,

Y g
- Pt e o e P e,
ot v,
4

~

K Sond

H—rv:-y--—p-wwq-o—v-q-..,.w

Legehd
« Number Indicates Mesh Number

@ i Existing Gate Station

: Existing Gate & Pump Station

-

FiG.12 .10

—

Mesh Components for Bi-Dimensional Model

u FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

—~ 85 -




- nl
tg' ety Ty ] ‘Q
: st. (B)& Mesh (5) | e
§ 15 :‘)",“w‘:‘.‘_‘..:m... §
f: o RS f’f\'?"-":‘ L z
“ 1 o G 2
O :
£ +05 - * T
¥ < H
s 090 H
b I 5
Z ok w20 W28 | W 20 1 20 £
E : August September Oclober Novembet =
ad )
W !
4 4
;T st @aren® :
_§ +1.57 2
s e e
E +1.04 . = P 3
5 . : g
£ i Poutiyl E
£ T05 ‘J’, i
% : <
g 00 ‘ | 5
& -0, H
a 10 20 10 20 10 20 0 20 =
= August Septembat Qctober November =
o . I
e st. (K) & Mesh ©9) i ”
8 #1.5 - 3
L) . L)
§ + 10 T 5
s e S o T
g Cny M',__, - E .
—E +05 - :\'f e <
S \A U s
2 00 - S
5 1 | BN ;
5 -0.5 ’ : : H
= 10 20 0 20 0 zo (CIET) G
= August September Cctober Hovember z
-l

]

=

kg

2

6

T

E

£

E

s

Legend x

=

1 Observed Water Level
------- . Simulated Water Level
St@~ 51

(Refer to Appendix Fig.F,

4)

T y G SR
5t @ & Mesh@&@m,;:& .
+1.597 ] ST L S ———
+10 J e S
+0.51% S
0.0 I ]
04 1030 620 16750 e
August Septembar T October Novembar
. - . -
5t @ & Mesh |
+1.5 — :
! ,(:f' ...... ]
PO [T e T L
,.._/.‘::....-.. I
+0.5 J/ w—rﬁuﬁ
) . ‘
a9 ‘ ‘ ‘
-0, .
: i 20 W6 20 0 20 1677Z0
Auqust September October Movenmbar

st (E)amesn 3 | L.l [T
+1.5 N B TRy o
L eerer—r :
+1.04 ot u
+0.5
00 i
cosl || ]
0 20 16 20 0 20 030
August Seplember October November
| st. @ &Wesh @3 | ]
+1.5 - -
1 [ ....... L. R et
+10 — 3
) ’_.r;'q.../_‘
+0.5 //’ -
NN
-0.5
0 20 1Q 20 10 20 0 20
August September oclobar Hovember

Stations of Water Level Gage installed in 1983 by the Study Team

FIG. 12 11

Comparisén of Obsérvéd andCalibrated Water Levels
in 1983 usmg Bi ~ Dimensional Model

ok

FLOOD PROTECTION/DRA!NAGE PROJECT IN EASTERN SUBURBAN-BANGKOK |

~ 86

o]




0 oCic"‘-“"k--"' ;

~ o0 ° bt e 1 ’i... et ef”
01,03 R
Poo 33)_\,;“;‘;‘10 e
Gk ® ild 4 oo ? i’

L]

t.egend
Classitication _ b
_ ‘ , A,
- of ' S T
Inundation Depth (m) };?gm y
(0461 )
0.8 -~ Inundation Depth {m)
. (0.46)
0.7 0.8 Water level
06 ~ o7 fgg‘%erm.s.um)

0.4 Laard 0.8 .

~ 04 Occurrence Date : October 21, 1983

—

FIG.12.12 Calibrated Water Level and inundation Depth in 1983 Flood

using Bi-Dimensional Model

‘| FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

- 87 -




ACHONYE- zqmmambw Ne3L m,q.m NI Fumﬁcm& m@qz_qma\zoﬁumwom& aooid

{eug Duesywejuiey ) [SDOW mmummomoﬁmz Buisn
HUn 19pjod ui uoiiginole) sjdwesg

1 A I E

Lipveds ) dwng o1jiandg

(TR F AT

roedes demnd - swrg woerizeasdp dung (£)

{e1u) ewyy uoljesedn dwny

of sz gz 0
o 0
—
. . /
: / oL
) /
o
ﬂl
og
T
¢ WX LE'8 {1 gery eBBUIRIQ-
|
Aouanbosy  aved ¢ g NFFUIR Y.
s
gd
09

{3/;wy Ausedey dung

afireyos1q dung

{sfrw)

e —

ot

0Ty

FACIE

4001 o

CPGUW A00E 213U 20 S1 JOPIOG UI|PAT| SOIEM {RITIU] o

PaniW Jou St dwnd Jo peay |e10) -

(s/¢ gog1=dd-- -1 25TD)

WE G L B40US 10 UDmEK

Wy 5 uibusT # _# {
siaw g G wem 1 PeRueamn | g
paaciduly %
Buising 5uisty3 _ 3507
UeUIpUED uopUeD
[oEinse) DOUSIS[OM “
2a0N

ucTiEINOTR) ardwes (7)

Az1o®den dund

2497 I03PpM WNWIXBH (T}

HE.._\E\HE Aytoeden dwng siyjoeds
. L LS P £ 2 : H
 %w Aorden dwng .
R 33 or L 0l o
" Vi
= i
P
Fmmiz0 F

{ duwing Aq peulmiuiew eg 0} |86 JAIBM } 07'0¢ B

88

|8

/ o

{8i4 ) osw;) wopeing
Y6 ZZ 0¢ 8t 91 9 oz U
. grrn oz-
ok _m §e
Am\mEN .m.ﬁ / __ .
a5iBG5sig dung 4 i
!
1
I
1 Cy
Voo
i rleo¥
Voo
Tl
B8 0=XBWH Vo i
. \
“eaiy _ﬁaca_u.num ™) 1 o
AD[T PUNOLD) 1SIMOT] _‘ !
BD|0G U} [8ART] JRIEM \ __
. 11§
'
i1
it Loy
MOHUT _.“
5T

{"1S'W orone) 121014 uf |ase] Jelem

BRIy _a:ciu_r.mm o

‘rllnllll'.l.l
o . m.ﬂ.ﬂ;f...mif

7\

[ A T PUN I TR M

9d

I

L9

ATYE'W sA0GR  IG1AWE 1 Jeplod Y| oA

re

(ww) glejuiey




Fig.

?ig

. Fig.

Fig.
Fig.

"Fig.

‘13.1

. 13.2
13.3

13,4

1355

13.6

‘Chapter 13

Procedure for the Dec151on of Hydrological
Design Crlteria san s SRR RRe P .

Rainfall'lntensity —'Duration Cﬁfves aﬁd-Formulaé;.

Time'bistribution and FrEqﬁénCy of Déily Rainfall .

'Probable 3~Month Qainfall in the Study Area and

Probable Water Level at Bangkok Port covvmv i viaaain

Probable MOnthly.water_Level-and Qbserﬁed Water

" Level at Bangkok Pbrt for-1980"1982 and 1983

'Average Areal Dally Rainfall in the Study Area
-for the Recent Flood Years 1978, 1980, 1982

and 1983 ..... cesiien s sheraeea s b

92

93






YOYONYE-NYSUNANS N¥1SY3 NI £03r08d 3DYNIVEA/NCILO3LONd G004

LSS UBISeg mmommomo\mgx 10 co_m___o_mg Y} 10§ 8uNPad0Ig | L EL 'Oid

13A1Y eAeild oByD Ul |9A2T

1o3EM 3O B1103110) uBISS( 40} 2INPadsid “Jlejuiey jo elpRIID ub1SaQ 10} 8INP820ig

) _ e
n _ \\M 1 owializd ubisag _
:Eﬁguﬁmxul‘%.:tx: tH * raplog 104 2 rl. lllllllll L
| jeos u bisog | = H . s oo uao_..uommr vl | fajpexs owotuerg) | 7 PR v :
T @le0g ubissg ! 0oL/ L =N pue AioeH jo spugiiodw : X Bkt Sy =N _ t
[ s e Hudt i L OB OARKIIN BB A llgjuiey paresqo | | 0S3TAN U WAD |z“ A= AI ateog usissg }
" ¥ . I
i ra K Nesv T’ pOOIdAABSH jUDBY Uf [lejuisy . !
. H . " paaiasqQ oy) uo paseq . LT 1
Hm>m.7ﬂ2m%\.\ul _ P P HEjuieY 31wl uoeIng. HOYS
" M syuoW~g by 30w 50 put edAyuonenu Aﬂ | wieneg lmuiey |
. . uoIRIIUAILEY: 1
liEpuley \3§¥8ﬁ Y uiaied jejuley wis) Buon o ﬁ MRMegOAY | -
TG NG B8YT ¥ A
|||||||||| . : walSAg abeureg (20} Y
T oeves eae JBaj POOj4 AARSH Ui D8 0] g Wayshg Buo|y waisAs sapiog - | _ WaIshg mmmcﬂmhm_
L 1mem [eusail _W& Sutinp 2aaty efeiygoeyduy ;S e
|||||||||| jaasT @12 USIH 10 uoljiuiooay . - i
| - ==
N, o
\r/T
P - L . \_1\_. e -
P juswiesiy ejeg “% um/f\.\ﬂ ¥ AT" Juawieay ByRg
r B . .
i e e o s e e -4 .v2|......W\|\.|l.|L nI llF'J S |
i 3 J!
e D P i
“ co;um:ou Bj2g _% —— 1, e | L P e e -
. ~—— [ //\I\,\.T L G | vonoa|(op eeg |
. i b -

o
-

_

Hejuey lea1y sBeiony pue julcd w

Janaty efelyd o2y Ul 13Aa Jalzp uBIN g ¥
. - - i .
_r WI0ISUIEY AaRay

%

{
’ i UOTTUBADIL pOO)4 JOF Waishg Beujelg |
W . . 3 | pue jordw) 120180jciphY jo ucliuBooay _

89




MOMONYE-NYEUNENS NE31SY3 NI 1037044 IDVNIVEA/NOILI3L08d Q0014

sejnwiog pue saAing uocneind - Aususuj jlejuley

Z°CL old |

$inoY 7 pug £moy Z
uBSMIBT §] UOJIZIIVOIUCD JO S|} oYl ' D #EED 104 T

SgINOY T UIGHM 8] von. -
FRIJUBSUSD JO SUH) UL UTYM @EED AU JOJ POSA §1 Y BSID L | 810N

g esed

mc_Eu 1 :uocneing

yh 3 .
4 =T "
ow0 01

BjnWE04 UOnRINQ —~AHSUSIU || BjuiRy

0002 oot 005 ook 0% ot - £
m | i
Y
BN N ‘
NS i %
NN I 2
i AN 2
[ S : 2
I n./,.M./ - , o+
H E -
%// _ | fsusnberd 188i ¢ 2
> N @
, /% | Kousnbaiy 18k § =
R bt Z
! L fouanball 1634 £ -
| ] ' w
E}
: : : ////, 3
- : T i 08 -
u N AN z
U i N
n @ 7 :
B ] | [k
[l m - m " m : oot
! _ Aousnboig 104 O
i w Fouanbail 1g8y
| .
! 1 !
| i |
, i gog

ozt 00

Y 3sep

Cupw) L 1 uoiieing

og

o8 - o8 ov oz o
: 0
0z
— or
HH///!/; ™~ : 09
/NUW.’/ ﬁ..w/
_ /;/N/JJM, N

o0l

ozt

NN o,

/// A— 091

W\ L

00T

: Ayisuajug jrejiey

{1y /uwsey) |

90



O

100 A T
T
801 - —
801— o -
R,
%R o]
(%) =
40
20 N - L
o 12 | 14 1 . 20 2. 24
Duration(hr}
Time Distribution Diagram for Duration of Daily Rainfali above 90™Pday
Notei Da.ily rainfall data (15 samples) above 90 ™Jday were
recorded at the Bangkok Station between 1951 and
1982 - . _
10 : :
B LEGEND
¢ : JAN. toJuLl——
8 - AUG. toDEC,
-~ 7
@
E
B ° -
> 5
e
]
3 4
(2
E 5
1. 3 : x5
7
2 ;o %
7 S /
0 é!‘-:-:-:- s R ﬂ‘-:—:-:. : e A:izi:i:
[D'%z}sion 3 "4to67t09 10to1213ta1516to1319t02122t02
Frequency Diagram for Duration of Daily Rainfall above 60",y
Note ; Daily rainfall data(52 samples) above 60 MMgay
recorded at the Bangkok Station between 1951
and 1282 were used.
FIG.13.3 Time Distribution and Frequency of Daily Rainfall

_FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

— 9 1 —



100 88 .
504 l ' ) /
304 - 1111983 Flood) | | ®
204 a5 - /
i S
104 80
5 51 =# 80 : - Station
g = 980 Figod .
- Zror® ! i Re turn ‘;"'Léage
™ 25{ G eo E Ll N period tudy Area
- 0 | ! Item \_L (Year)\ Cran}
2 2{ 450 e : Lom
2 - 1982 Flgod | o L2 17073
[E’ s ‘: 4Gﬁ ) t @ : »..“_:2 a 8724, |
1.5 O il B : P
B e e £oed A 7 922.8
= 3 1978 Fiood } = uE %: 5 TN T
5| faf 3 BER e
S | &g 30 T
10 .30 - 1 1179,9
: 1 0 - 1963.0
5 & S F— s
|
20 S0 100 500 3060 5000 Legend
Rainfall {mm) 8 P!_Obable 3-Months Raintali
Probable 3-Month Rainfall inthe Study Area
' Station _
m Ba“S*‘“’"‘*
: . Nperiod Port
: Item (Yearf - {inm }
100 ST ! 5 2t 181
504 S T oy 5 1,72
; ; i : i e - :
30 P - e 0] .77
20 95t———= Jf R 8 §8 _ i-gg
10| 90—t 288 [0 Ti8e
:\3 1 SR i ’ 1607 1.92
51 4,80 - ; i ! .
~ - } Co ! P B 2| - 0.22
8 57 I A ! g _ 51 0.27
> 25) 360 AR i S B TI0 0,30
s 2{ 280 — S A 20| 0.32
B_ ' %uto 5 ? ? % o 30 0.3
sl 2. | 1 ; 1 g% 50 0.35 |
a 13 50— : : 100 | 0.37
£ E P ; :
2 520 A 3 S S 2] -1.64
@ : i ! - .
= RPN N ! g e~ TS5 1T1073
. 10 Y =Ry Wl -7
R o= 201 ~1.81
T " | 1 e 30| C1.83
S R R § 854 [TTs0[ C1.85 ]
ol | | j - 1007 -1.88
~30 -20 ~10  +00 10 20 3o -
"Unit : Heter above MSL
Water Level ( M.S.L:M)
Probable Water Leve! at Bangkok Port Legend
o : Highest High Water Level
= : Mean Water Level _
v: Lowest Low Water Level
6i3.4 ~Probable 3-Month Rainfall inthe Study Area and
FIG.13.4
Probable Water Level at Bangkok Port

FLOOD PROTECT!ON/DRAINAGE PROJECT IN EASTERN SUBURBAN BANGKOK

92



. S
b 100 Year Fraguency
50

30
a0 ]

Highest High Water Level

-
®

o=
(s )

>

Fae
N

-
<o

&
[+

Level

Mean Water

o

Legend

’#I S o Probable Water Level |

-~-~‘----
—-—:«-— : Observed WaterLevel .

i

|

!

|

i _ ! I i
Jul Aug Sep Oct Nov Dec

Month

Probable MonthliWater Level and Observed Water
Level at Bangkok Port for 1980, 1982 and 1983




«?Ewm&m%g% R

T ONOHVE-NYGENENs NAZLSV3 NI 103708 | 30VNIVHQ/NOILO3L0¥d (0013 T T e e+

TTeguley ATYlruor WNUTHRE ¢ larg
C86L Pue z8SL ‘0861L'2L61'SIE8A pPOooid 1U308Y 9 . (o) TTRIUTEY ABGoE STWRXOR P H
8y} 40} esiy »ﬁﬁm ay3 ui |jejuied Ajleg jeasy abeloay CL o) (my) Treguims ATyeq weePren ¢ iy
. . S puslda
(c861). |
DT T T FELTITET 1 =RERY % : - A me —.v
L oz L i o L _uu:w RTUTON ST o —
oz Qi - .; - i L
% - —R01L ﬂ.-n .
10T _ —
oz
-E-tog
H g o
m, oy mu
os & ¢
.ml... omw
. os 2 282 =By 2
1’8205 = Y _ [ sze=wy =
o=yl o - 9°g6= °Y ot
g e _ o8 p'Z9= ‘d
yig = g : : 0B
—os | (8L61) | _
.%Nnr._?oow.. i omw.:.m:q_. r“%%.bzh_ ) . . .s«nE?m_vw.- I} n;u%,r Bmm;-uuovm. M oumw.: :o_. nm.vcm .
_ ot . : — T . ov
2 0T 1} - or
ot i g
_ OV.M " 0¢.W.
. 05 wm om”.....l.
SPQ =eny 3 AR 3
3 . - 09 =
| gEE =y . —|os= ] SpE =y
1e'8g = Y . Loz ‘ LZ'eg = *d of
z0L= ‘Y R SBP= ‘4 .
o8 S og




CTig.

~ Fig. ]

" Fig.

. Fig.

-TFigI

Fig

14:1
g

Fig, 143

S for AlternativehIII .;;;.;..ﬂ..,...,,......;.;;;,.{.

_uFlood Water Levels wrth & w1thout 1st Barrier
_'(Green Belt) (Rainfall 1n 1980) .T‘;;“ﬁ‘ ..... poo

‘3(lst Barrier)

_ __Evaluation Cases for Impact of Barriers using .
-:'e'”Two Basin Model ..,...,,..,.1..,.,....1.‘5....

_H'Rate of Comp091tion of Accumulated Inflow. in
Study At‘ea MRS . Ve u-_ '.‘-'.::_- et e et e et n e e A . o .'.._.

f;FInuedfted Condition without Green Belt B T
(lst Barrier) (Rainfall in 1980) I e

-} *Inundated Condition with Green Belt__ : S
';?(1st Barrier) (Rainfall in 1980) ""'f"i"“f?'

: )liInundated Condltlon with Barrler of Protection _
)‘Area (an Barrler) (Rainfall in 1980) eireiae e

.:Flood Water Levels with & without 2nd Barrzer "_ -
S (Rainfall in 1980) .. .. ao (] __l ¥ -.b_ f__'-.- s. . -. (:a - -“- veomwe .”-:'-

_ _}Inundated Condition thhout Green Belt  _“, S
"--'(let Barrier) (Ralnfall in 1983) R L ER e

:-'Inundated Condition w1th Green Belt . S
: (Rainfall in 1983) .12..,3;;..;=yi# 10

:5Flood Water Levels with & without 1st Barrlerf'xf -
jL(Green Belt) (Ralnfall in 1983) R LR

'Sample Case of Study for Wlxed Syscam _ o
{:(Alternarlve III) 1n_.,.,,.,..,,,,.,.,.r;fl.rr...,.__

Slmulated Wateri __el and - Inundation Depth

95

96
97
0

99

+ 100 =






SO SSE

o Evaluation Cases using Two Basin

Modal

- f Po le T
Case {ases
Rainfall Tat:;;il 0 Qe Frotection Arer Eotarding Aces Topagraphy| .
Jark in 1980 n (é::e:a;:i:; tnd Barrier Gate p.unp Gate Pump 3
r—f; T Twe B {101 Two B (og1) | Mo Baxrler | o Baveler | 1y, 39 | Qr v 16.0 - - Exterior
1 " {102} u (002} Cor_\.gldexed Ho Barrfer JIW = 30| Qp = 16.0 - - Extrting
2 " (103-11} " {003-11) | constdered Considered {E# = 24 | Qp = 14.5 =6 0p = 1,5 Exiating
3 W (10)-14) " {003-14) | Consldeved Conplidered [IW = 24 | Qp « 50,0 Id w6 Jop v 200 Exlstlné,
4 "[103-16) (0D3-18) | Conoldered Consider#d |I¥ = 24 | Qp = 200.0C ' IN = 6 |9p = 100.0 Exlsting
— ) ) - Futvre
0 Tve B (102F-01) | Tue 3 (002F-Gi)| o _Barrlnr_ Ho Boarrler [IM = 30 | qp = 16.0 - ~ (AD 2Q00)
B ' " (1025-02} . (Q02r-02}] Considered No Batrier |g = 30 | Qp » 16.0 - - "
2 “ (107F-11} n : (00zF-11){ Constdered | | Ha Barrler iN =24 | Qp = 14,3 W= 6 Qp = 1.3
3 " (102F-14) “  (OD2F-14)| Considered Considered Eﬁ =30 |ap = 50.0 = 12 |Qp = 20.0
3 oo (;uzp_fa) W (002¥-16) | Gonefdered ‘Constdered |EW + 30 | gp = 200.0 L8 = 12 |gp = 100.0 »
o Schematic Calculation Types using Water Balance Mode!
getarding Rotarding
Araa Ares
Pictecti ion >
t .;lwn Prolaction Protection
rea Area " Area
» Q
" q Pl
A ] ; Qo
Calcutation Type A 8 C
101 102 10311, 10314, 10316,
. 102F01 2 02F-11 102F 14 102F-16
Calculation Cases 102F0 ! ! ! !
. ooy 002 003 -11, 003~14, 00318,
CO2FO1 Q02F02 002F11, 002F14, 002F16,

FlG 14 1 Evaluation Cases for lmpact of Barriers using
Y ‘Two Basin Model|

FLOOD PROTECTI'ON/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

95




— ; - S o R N .

= 20-%E‘ii-r:ijﬁ\.i __i._I_ ﬂ_— Aﬁj_ E :E !—__M
2] a0f— e R
g‘ 60{—- - : o B
o1 sob—- — — —
a

2000 e

- Legend

# R Accumliated Rainfali _
= £ Accumlated Evapotranspiration
£ Q: Accumlated Inflow from Ouier Area

1500

10090

500]

Accumiated nflow (ZQ, ZR, TE,} in miimeter

.

£2 ¢ . 4 rhE LS Berhin i
10 20 10 20 ! 10 20

Seglember Octlober ‘ Movember
- 1980 -

T

g

E

E|

g

1=

2l

s000l < R I AccumiatedRainfal}
= E . Accpmiated Evapotranspiration RN
< Q: Accumlated inflow from OQuter Area/,;/.'_-_.'. il

5 T N "
i s

—ET 150Q,
£
W
1e]
el
i1000]
o]

(2

z
2
ol soop -

v :
B

E

] i

L
LY

) 20 10 20 19 20 10 20 B
Jugust . Seplember Gelober Hovaimber ‘J
- 1983 -

Rate of C(}mpsition_'of Accumiated Inflow

Flg.14.2 in Study Area




_”vwovwwzﬁm,zdmm:m:m NYZLSYI NI 123704d 3DVNIVIQA/NOILI3104d 00T | | |

, {0861 Ui jjejuiey) s
( 48liteg isi ) 118g usalr) INOYIM UOIHPUCH palepunu| eyl od

valy pajepunuj ¢
| /eu81390 DE=RDT Y x  lie-deor Fpwsi=dD wOEEMDl b X Lot .
m — _ “:mm = TEEATER) Seeg 2aly Apnig oL MOINgG
L_sslupoed eSewesd | saieg puz JsliiRgns] _#seD sahoed sbews)d |seiueq pugl JetuegTisy .
R i ) E-107 . A 1deiodd : 2RIy JainQ WCH MOIUf
080 | szt | Cenely T 10 {250 IO Y JBINg Woip Mojuj
T o ToTaw .
060+ g0+ LMWMFMMN / tz't+ |l zor+ “meN pualen
ger looe |oay [@0L ovz |val |as niww”ﬁ
{BICl] Esly| eeiy [eYol| esly| Eery
Swnl oy Buipl wop
1218 M-08101g -lg1ayi-08i014

&. TR
oo

97

A i £ . ]
00T — aMn4d {uonipucs teotuydeibBodoy —~ 6L~ Bulisix3 tuorjipuon jeoiyddiBodoy’ .




J3704d FOVNIVYQ/NOILO3LCHd G004

i

e S

i ; ..
; (CB6L Ui jjejuiey) b Pl Bid
7973 - L3 13 .
| { i8iuBg IS ) 1i9g U9sisy YHM UCpUOD paiepunuy ~
“ -
Baiy pIRpUAY;
$/ew8=90 DEIMD X o TO-320% 9LmdD OE=ME x| L © zol N .
. - - - Lieg vamn sse . . - . 1eg vaan esey B2y hﬁnuw wiciat mejing L ﬂv
saipioed sheuesd {seineg pPUE] 191118515 3 —.seliliced abBeulead |Joineg PYTl JsliiegrisL
- R BTIT B _ . ; N PRI : BRIV J2INQ WOI} MO] 3 E«V
820 |Lro UL : B EER R T .
) = : e T .
szo% a0+ Tl SLOH vl0H T p puaba]
se1 |vor lre 0T s lze jzz [N
km“o.m.. Sy EBaly d jelel| eaiy| ealy -
Sup{ " uon . Buipl  uon
-;_mwmmm-oﬂo& ~1RIaE|-09101d

¥

{ouueg 15t}
NPE WB31Y) o 1511iEg

{1211:2G 151)
-ieg Usain ;& Ialieg

AM /s M

—000Z ~ ®Mngd  fuoipnpuod jediydeiBodoj

memwrmcwwmmxm _mc_o_mxncog jeojydeibodoy’




JIONONVE-NYBUNGNS NUALSVA NI ,Sma.&quz_égmzoﬁuﬁoi gedid

O+ o P . . ‘
§e°0+ 900 {6870 6y0H oy
€8 |5z lg [ohedr

yeup |

NNEN

m zmo_v
.m.w. LEL v £ Xew

[2i0L] ealy|  Baly
Buip| - vony .
-JEey-o9i04d

7e301] ealy] ealy
o1 Butp] oy
~IB}a|-0810id

e A._mww._._mm umﬂw

{so1022g 151} :
128 Ul jo Jelueg

39 g u9alp 10 Jelieg

{1a1102g puz;
2AY UDJOBI0I] JO dBllIEG

{4sidleg puz) (0861 Ul [jpiutey) o1 i
281y UCII0810Id JO J9lhieg UliM UsIHPUOT) Pajepunti Sk ol
. m\mEm.w =<y Emu.,.,.w_ ) . S } | m\.\mEm..n. HaO.Ew.u?., |
SwSTl=90 pz=MD | O o L1 -3zol . [Stus =90, p6=M0) o | & [it-gor
sannoed eSzuiesd | ssiueg pug) “womm_._wmww..“wﬁ B5E D . solIves mmmc_g B:Em.vcw zw@m_h._“‘.amﬂwp aseyn
s€0 |vro [P0, | {evo froo-{ UL b
TSI pLpE-1

BALY JSINQ WO MOJU} ¢

BSIY pajepunyy i %E

eary Apms wozy mojpng

pustay

/

—O0Le - | 3 - —€861L— Bulisixg fuonpuc) jeorijdeisodor

'y

99



S-NYEUNENS NEZLISYI N 103r04d 3DVNIVEQ/NOILOZ L0 0004

g R [ADQU BOTILADYI PUNCID Uyl

mommw Ui

TETHED

(1eg ) S Y
iglileg 1Sl INOYUM ﬁ U3lIM SiansT] i8jAA ROOIH

S'pl Did

13A97 3313TH ,
paieinuts 3o adus1a3llq pase2adag’

TOW

JEOUIGAD R om0 tequeidesg 1endny
U AVTUUUR DU SUUER. JUUUE EUUU.. 000 SO FEUN. U0 JUUV% B
: £
. )
*lertnpas N WIS ey o d XF "
50- 2 TON 2
-
<
il

3
*
3
-2
g
2
i
e
W
§ i
wIAn % =RD X o To-2z0t -
- -
Pt 20 DE=RD " x 10-3701
d.m.md. Zorm.om.rom& g ] - HELATEETI-) AR
H To11N2ed eSeurri( |imueRr puz] JeTHegist o eafm
¢+ Jenwenny) FLLURES ] Japuoide g ::a:<|_
P N [N LAUUA. SO ..U SN AP L S
- : T
3
b
3
z
5
7
s
3
Ll
[
-
g
:
3
- o4z
10-320L; T L i
! e
. s zdn nEan ¥ O To~4201 -
B =TI~ mm -
L Y3uY ONIQEVIEY | R0 M x L Lt
- N N i NECIREEIR) azen | m
$5)3]19e S wBruleD) | salae g PUT] JBLIEGENS] 5
. z
og =
R 3
_ _ 0 E
. or Ig
P SR -t ot =
ﬁ D 1 mﬁhggggl

JRQUEADN o ae
I

1 1

T ok ot oL

T

90130 Joquinjdes anCay M

_.»hﬁh-.-_rtk#nh» ﬂﬂ n-OM. ek

-

) £

-

]

e

R

<

2

100

¥ 3

~

1

=

g

*

n

1y UiT

. w

1ot : ﬁT
oo i X .o fAsH) -

f Fu0ind0  wITEMDly X Lot
¥EEV NOILO310dd - . _ LA S,
) _ rolityisvd obeuies faorueq PUE] IR L
Jaquueas FLLE AT e - Jequsides e 1snlny
oL - or o ﬂﬂ ol
PP A NN M S o PRIV £ WP 1P S WA

oL=

ol
4 ‘e X O .10 _L
5w wdD . w = ETMG
YIMY ONIGH VLI (el et X X 1oL
. : HECEEED] esen

golj1)oey oSewield {imugE PUE) JRtLeRTISY —_

. 08

oo

i or

TIERREILIS

{1'57 #acge Jaa}

[Aepfurusy fezupey

. I wm 1oz

-300¢Z -

Dimng mﬂOmMmUCO

o iediydedBodoj

—-£861 ~ bulysixy

fUuo3IpUOY JeorydeiBodoy

R

puaban

— 100



NOYONYE-NYEUNENS NYILSYZ NI LOIFO¥d IDYNIVIA/NOILIZLONE QOO | L o o v s ~om

. ﬂowmw‘ EM mMm%ﬁmmmv . .ﬁ..ﬁ@mﬁ-& peleInmIg 10 mucwuwuuﬁwwwwwmwwwwwu
| JBLuUBg PUZ INOYIM B UM SjonaT Jaje pPoold pamtnors 30 ssvereysrl LA

1]. — ap——
ARCIURADY FLI-EETe) , Jsquiaide s 1endny H : Joquie gy 18G0330 Jegwaidasg
AT NP ML AN SO I NI A SO P LA S RO VN ML LN T P S
i
b £
> 13
3 5
~ ~—
n L)
bd a
3 3
4 3
3 2
- o
g 0 ¢
i <
selz | gz
) . ol ! [
' - [
GuS P20 58P0 5 o |vi-geay < Y =0 WIEENY 0 S RAdld -
- = = ; Z T SrwPITI0 LOESMD, X o zol T
Y3 1 5/, D FH0 , OTIRD X . =} ro-4201 . Vo .
4v NOILDEI0Hd | % e . Ldad VEHY  NOILO3LONd . o T
, “ . sorloed e6TUIRIG [a9)pg ULl JATMERTIS) 2 _ £o111o8d efSruiesd L retise PUT] JeiuegUiEL
JOGWBAD}Y 1800130 seuside s . 1xnbay ’ ARQUINADH 18GC)130 sequinides yenlny [R
z L ) qz aL . o oL t - :
R A LA, NI [ VPR PO L U o ._.m_. FRITSL. AU DL ST AR JUATI P AN SO
' R Cn Bt e=
% HE I o 4k =
% gl i 7 B 5
& Hilly Pt =
- . . il ! il ~
{26220l . T sorilh . it :
s WL e R fry e - ntug il 1 2
i (KRt ee—— T "
_— = - Vo3 t -
3 % : 3
Y R { [ m
BT : A ol :
g LT - g
L] ) a
R E B h
T T t 1L~C0k : . ¢ W
[ad . r
i G870 d NS 5 o iT3e: - . P I - S YT =
wzdly m = ) - : ) = -
Yagy ONIOHEVYLIZY Ygu” P07 Y X o |eo-dzor : Vady - ONIGHVYL13Y %w Z0 wo =Sl x o fzo
. : R FEENEE ] atwy o . H g vaan =
29111224 9B2UIRIC | ratued put| o)1iegnis R E ) EBiYljiaes eBeuresd yoipepipuz] smnegns o B
g ) ) g
0% |~ og 7
o9 |3 SURE
or |& - or [T
Iﬁ oz [+ .m - 0T =
= L _da Ellm..mf;ti
\ ~G00T ~  =4mnd fuonpuod jediyde:iBodoy —£g6L —~ Bullsixg  fuoilipucs jeoiydelbodog __
4 . . S . -

101




| HOIONVT- qucmm 1S NuZd SVI NP LTAIOUd. ,_,_%ﬁqmm\zo ‘_.Qt.omm 4001

sir AR

‘ (E86L ui Jjejuiey) it
{ hmEmm iSL }'ileg usaiy Eogﬁ_ﬁ UCIHIpUOD polepunty 8 Vi 'oid
\néwwan e N " 10-d700 . - - . : . : '
R saiy siepunel } [SEE]
s91ioRS aFewiel] | saleg PUT. JsluegTis, 953 .,m\ﬂ_zo,&o wOE=MD X - X fwo
¥ e PR R E V) . fisg Uaaig Baly Apnjg tuos moying ¢ HV
901 eyl T ~ane}] . saly|1oed ammc_ﬂm $RLLER PUT] Jstalegisy b T _
901+ mm.o+ﬁmmasN : ‘ wolmo (PUC | BOIYURINO WO; MOpju ¢ pgThy
98S izog |pTE ey ir oo, pusbe
11 g0kl eery . . _
: Buip m%hm et 18PT e nﬁwwsb,_
M TIE1E Y0901 [BICL|” B3NV ey
_ S} Buipy uop / _
, A-1eysylosjorg] -

~000Z = ®4mnd fuopipuoy eoydesboddy _ - ~TE€86L-BunsIXI  fuoppuon _mo_saﬁmo_aﬁ

102 —




JONONYE-NVEUNANS NUILSYA NI 1D3r0ud TDYNIVUC/NOLLIZLONd Q00T
(€861 Ul llgpured)

6'vL D1

I

(JeLueg ISL ) 19g UPSID IIM UCIIIPUOD pejepunuj

_ /w3790 ,0E=MD ¥ o) £o~d200 g1=40 408=MD] y o Z00
T B NEEIREED) . ] He8 UsIn ases egoly hﬁ«.&ﬂ WOJ} MOJJIND HV
L _satioed abeuiesq |1siueg puZ JaIEgTISL ° sanijioed oSeuiel |iameq puz| Ja1uegnsy ; S i
: ' . TTzW ‘ zal o1 up ¢
09 {801 | ey 3 LU0 bE0 | el ¥ 391n0 wouy moyul | g
. - - N ELIEL :
CYCH 650+ Ewmﬁw J - ligoHreod yewy M» A ~ pusSa
, TR A _ WOE
222 {Sth e M» : 08 (28 |8z [Piu,, AN
B30l By, esy I b [Biol] esiy| eaiy :
Buip ac.:/ ) R _ Bputp] uopi .
seregomoid N\ { f fil -le384}-03104d| ,
-
M i
L
| Y
{so1mg 188} \ﬂ_ Nﬁ\“\g@ (GETEH:] 131)
1egustiT) 0 18iiieg 7 it ag uesly 10 13liieg

i

W _,.": ‘
,._,m._\\..m.\\..mwa

.

)

.

F—000Z —  ®siming  fucpipuopd iediudeibodeoy

—£86L — BUlisIXT -~ ftuoipuosn jesiydeibodoy

BAIY BjEpunyj %E

103 —



| IONONVE-NYEYNENS NUALSYI NI L03r0dd FDVNIVIG/NOILOIL0N G001 | ]

] _..H..m.z A0QT UOTIRARII PURCID Veapi 1IN
' (E86L U [jeguley ) . {319Q usalsy) |
. . - C1PAR 33BN - .
191112 ISL INOYIIM B UYiM SI9AST 1018 oo | OF VH D18 | sosetmuss 0 sovmsssst sotossvey ! EEEE |
puaBsT -
™ PEE-TRE — |
N 1990530 Guizjde _| :
A OHNM M .pp» 1 i LN ot T4 wu ..MH ® (o4 _uﬂ.”zq J swquizhan 19q0430 | Rquiidag : . pEabny Hu
. ad R AL (PR TR LA L L o . [at4 ot 0T ok
T ) . 1. 1 PV R Y B S PO AN § N Er | b L
. . T
My, m ~%
-~ g
“ ™~
2 m
. 1zo~dzog = oo )
e 2
g
i Jre-dtco " : : e W “,n
L F PELIEIS % < Zo~d4Z00 h.ﬂ 100 . »“.au
. e e, B1°0 BE=mD : - | % " X ) o0 L e
¥IWY NOILOEIOS . [T A N ; I NS N IO T |
i : ._ X satymord wEewesd Loinegpuz| Janegas; BEed vauy zo_komkomm ’ - U3 uasD . {
¥ T L } sptupSey pEEWIED [ sanse g DU IN0gIn i :
) - AAQUIFACN FLLEIEY, requinideg ysniny .
. b L 4
T A, 9 g R P gz P RAULEN . 4eq8130 : Aqusidog tsnfay Q
o= AR SO UK U JUUUS FUTIL T U T T
m Lok i o OFII
5 3 I
- )
5 Ed
8- v
F oo
|5 3
m Fioid %
4 : $
[ - Uiz £
] »
. n w EELERZET) b4 .0 wOlhﬁ.ﬁoo.l_ m otlE
| %= =90 =9 ¥ X 10-4200 _.,. _ m...
,ﬂmm.ﬂ OZ_Dmduﬁ.mm * wb;:..W«h o5pura] | 1atirey pUE, :‘uo‘b_...ﬂ..wf_._mﬂ uunolﬁ W E i l X e oo
L |m., . u\ wmadpy |y =SMD
sl vauvoNlguvimy B2t L X Lo X800 g
3 | L t | esnioed sbewist | spisrg puzl_isnsegis, IR |
— N A 57 | . . o8 |
4 T —— Wn . og X.
_ TR Y i —— g _ 4 o 2
: .S ' . ) z j o
- .. . - T et Y “M\
. : - -W.W\u o I ald ?uh«ﬂlﬂm ..u.TOﬂ
—-0002 — ®Mind  fuopyipuo. . — ~ Bu tUORIp:
1}ipuod jediydelBodoj £861 ,mc:wwxm +uonIpuoy jeotydeibodoy




Key Plan

Prataction Araa
Zena B

faleding

¥ Sam.wa

| pirection Gate Pump " | Direction |Gate Pump
_ | te VWidth  apcity an—oft to viidth Capach co—of
: Discharge Level Discharge 3 Level
: tm el above : b tm [t/ anove |
' Legen Chao Phraya R. : MSL K.Phra Kanong asL
i g d ‘ 12. 2000] - 03 @3 8- 9.00 05
K.Saen Saep :
. . . . " 30. 4200] -1.0 . | 8. apdi-05
I HEERE ; Main Levee( Barrier of Zone) ®. : €, - - '
@ . 6. | soo| «as | @B\ " 6. | 12000-06
EXISIROONTT : ' . '
] Poidel‘ Levee .4 L] a. - ! 3.00 +0.8 1 " 12, 17_00 -05
- ; . K.Bang Sue .
et s Line of Mesh ‘5 ’ : 5. 800 +00 “? - 10.00; +0.2
K.Phea Kanong . ) ¥K.Saen Saep
O @6 : 6. - | 24.00{ -05 3 8 |2900+00
i Main p - ; : ]
1 VG umg System Qutside 7 1 6. 13.00| ~07 4 o 6. | 19.00/-03
. B - i Systam | S .
O [ Polder Pump -System Inside Pump Capsity o Iiuzla‘oo Outsign | insis, |
. . mys)220. 88.00 {132.0Q)

Fla14.11 Sample Case of Study for

Mixed System (Alternative [j)

* FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

— 105 -




Legend -

Classification

of

inundation Depth (m)

Q15 ~

Inundation Depth {m}
- (002

o7
0.6
g.4

0.5

Ocruz'ren ca Da te

Water Ievel
above M.S.L{(m)

~028

F16.14.12

. , Geptember 29 1E
Slmulated Water Level and Inundation Depth for . |

{Alternative --]II

~ 106 —

p——

FLOOD PROTECTION/DRAINAGE PROJECT IN FASTERN SUBURBAN-BANGKOK




Figi 15.1
Fig. 15.2.

:Fig,": 15_'3 -

Fig. 15.4

 Chapter 15

Proposed Master PLan ATea 4. .e.veneeecen... e 107

Alterﬁétive of'Master Plah Area- I i ‘;.. 198K

Prellmlnary Flood Protection/ﬁrainage System

'_for the Study Area B R T R R R R F T T I e 109

_Beneflt & Cost According to_AreéJ i e :110






HM“‘——,* .

K. Phral hﬁfigﬁg\-

Legend :
!"'"""‘“‘1 ‘Master Plan /\’_S
fLiiisy Area . 7 o
' : /79
e Main Klong :
' —.— Urbanized Area : = Scale -
in 2000 _ s g T

| Fi6. 15

.1 | Proposed Master Plan Area

[—_._4 ..

| FLOO

D PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

~ 107 -~



e oo o

, _ L el FhiLs
48NS NYZISYI Ni L3310d8d JOVNIVYQ/NOILD310dd Q0014 1

Boly uBld J91SBP JO SoAlBLISHY |  Z'SL Did
MY 0L feany ueqin mlmmm.o : . MN00Z tediy uequny p —asen

A% 09T feary uequp |iluz ¢ —ese) MM 0L ‘ealy UOilodlold §QQ z —asen MNLOG feOlY 2illug | —~asen




NS

Phra Khanong &
Saen Saep Drainage

. N ..Bang Na '_

4P} Drainage
. 81 . .

Legend

: 0 . " - Skm
e muee Master plan Area T
- [Drainage Area
«----- Polder Unit
Main Pump
{F) Polder Pump
am  Gate
N Retarding Area
FIG.15. 3 Preliminary Flood Protection/
- Drainage System for the Study Area

FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK




HOMONYE-MYGHNRENS NY3LSYI NI L0F70Ud F0YNIVYG/NOILD3108d G001

poly 01 Buipiodoy 1807 % jysusg

¥ GLod

(g} ¥ 38V

118G 1AUaY

P00 286! e s o e 3

yo paspy ieueg

ek e dpm T mae me m mer me — — mm Soe m eh

T o
\

pasy uold 19jsDW  pasodold

GO

l0.0¢

- OO%

(dDeA /4Upg UOIIN ) 1SOD

110 -




Fig. 16.1

©Fig. 16.2 .

Fig. 16.3

B e hapter 16

| . Organizatioh" Chaft of BMA and DDS- ..... A .
BMA_'Direc't_i_ve Committee .... e ?..,-'-' fie s .

Administrative Districts of BMA ....eveeecen. S






SRSEE

[H!nutry of Interior

po————

oW o MM e

LBangknk Metropolitan Apsembly

Covernat
Daputy Governor {4)

fovernor

Secretary to the

Under Secretary of State for
Bangkok fetropolra

FLepal Saction

~Finsace Seclion

-Planniog and Praject
Seceion

-Degign Section

“Construction
Superviaion
Seccion

FStore and Plang

(3 sections)

FStore and Equip-

Section want Section

-Bq\'n'.pw.zn_.t and

“Klong (cansl Majn-
Véhirle Sactios

Yensnce Sectlon
(4 mections)
-Drainage Engineer-

ing Sactian

-Pumping Sectiog
(3 zecticos)

Cate Contrel 'Section

DEPARTMENT GF DRAINAGE AND SEWERAGE

| ] I — 1
ity cly Pollcy & | | Hedical | | Public s Soctal Ft )
. E anigation nance
Police Inspestor | | Planning || Serviced | Healtn ducation Helfare
{Departeents) .
) Digerict -
0fEicea{24)
.BANGKOK METROPOLITAN ADMINISTRATION |
Dlructor Geoeral
Dapurtasnt of Drainege snd Sewevage
1
| i
1 . . r__i.-—..
Gffice of the Techntcal Drafnage Control Cangl Msintenance Hagre Water | Project 1
Secrecary - Division Division Pivision Treatwent Hivigion | Team ]
— . — | S
FAdminigtration fAdadnistration FAdministration Adwinistration Ladatatstration
Sectica Seqtion Seerfon Secrion Section )
FPerecancel Secrion  rWaurs Water Pesesrch FSewer Halnteuance FSurvey snd Plann- | Matacenaace
Secrion Szcrion ing Seciion Seccfon

FOn Nooih Wante
Water Treatmany
Blant

“Ram Inthra Yaste
Yater Treatoenr
Plant

FIG. 16,1

LS

Organization Chart of BMA and DDS

111

FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK




991IUWWOD BAINOBIIG VINE

¢ 9L oid

- (5997330 VKE

YHE ‘A5TTod
pue FutuueTd Jo duswaiedag
30 '] ueTSTAI(Q JO .A0IDRIT]

(SuOTINITISUL)
VRE (SHAoM TTATD
1o juswixedsg Jo 1019311Q
£ZoTouus] YWE ‘oduButi

3O 9INITISUI URISY jo jusmazedaq 3O 20123a(Q
ay3 3o saTiRlusssidsy )

YWUg ‘80QJ Fo A030231d
A3tsaan ‘

—Tupn wIoy BUOTBRTNUD

‘goaeesay TRIUD
—ueiTauy IC UCIIRIIISLY !
2yl IO 2ATIEIUISOIADY LIA YWE ‘912318 IO AIBISIDIG-IDPUN

yKE ‘33235
1o £ie3yaidsg-ispun Aandasg

)

$32713 FUDLUIIACH TEIIGID
L3 { C

pieog
123UsWROITANT TRWOTILN

S®TI03128]
TEII3SNpul. 30 Juswaxedag —

uoT3e¥taar 3o suswazedag —
neaang. 129png TRUCTIEN —
Lxnseexy Fo jusmizedeg "

gaSIN JO oaTiviudsaiday —f

vWg ‘4v170g pue futuuety
1o zuswiiedsg o 1032817

.w.‘ Aleyaioag .fil

vWg 3o aouzaaas Kindsg UBWITEU)

2TA

VWG 3O AOUIBAGH e

UuBWITELYD

2EIITWA0]) SATISIATI Yk

{siaqusu)

112



HOMINYE-NVEUNENS NY3LSYI NI 10370¥d JOVNIVYA/NOILIZ104d Q00

VN g JO S10141S1d SAlelISHHWpY £'9L oI5

1 )
WIAYHRONOR T JHNENOHL 91 WHITATHd & ﬂ h
NUHDONVL £2 DNTITHALYY 1 nsng & 1 \-
THysNgive 22 IHRBHIK ¥ WENNYA 8 W &
NIOUYHD 1SVRd 12 HOHIONON T wusNYE % m
NYHINAMMONYE 02 levnoNTE 2l ONOATHINTIGHYS ¥ 30N ON¥d v ’
WAKONONYE B NIHNONVE, NUMANIYD € 'a = TOLNNYS { Loy
RNHINIe 8% ONONYHHYERd 01 deddOd T £ n.,__
dem.zgxx 21 DNVMANIPOH 8 NOMXYNYHES 1 m I }
1t — ¢ 1 IONIADHS
Siouisg. 40 ¥ IONIACHY /7 s NOHMYSANMYS
NYNPHd LNAYS _,w .
i
AIepunog waay £pnayg el e AN
© AIBPUNOE 2DTIARST — — .
A1ZPUNOG TRTIOUTACIT — = —vae oz : p.\am
-
.lt.ldt -\.lw
h -
™ - ¥
. \\...-l\ ﬂ
l..fdr 4
Rl =7 (Y
% e Y
- -~ J -’ %
P P - LI
s ~—— e Y _-l.l..-ll.nl
\ T s petis 20 B _.» n
\.\ 'z .f Y
'\\‘.I- wemT ./ .rl‘qw
LARN ——— T
g | S Ny s 5
- \. _. S P e ‘—w
IBNIADHG 4 N e -
ovsonaHoVHD ¢ TN . " {3MAoud
e e w WOHLIY
3 1 NOHMYM
.___ T o o e i
ﬁ I.-.!Isl!.l-lli.— .
r fa
/ \
]
} \
oy +
/, %
N, af
) %
..M IONIADNL .»a
) TENEVYHLINON ALY
L)
_ \
)
j
o

3ONIADHL
NYLWNKALY G







Fig. 17.1
Fig., 17.2

. Fig. 17.3
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DDS Annual Budget by Divisions
(4 1,000)

6,093 e {1083 ) .
3,98 ———
‘\ Secretary
. N&chnical Division

3,372 e @Q)
. Drainage Control

3,282 '
N : 152,826 . Division

T

..,
2
!

e R T A P L Ty T g

(1081 ) 166,665 Divisien

. Waste Water
Treatment
Division

N 7,908

o
o
L
b=
(=]

:
(

| \}
i

/ ) 54,017 136,673 Flood Protection
F_h__*_#
e in Core and
. - / - ] Suburban Area
4,814 55,566
N 41,420 8,449
147,669 217,205 381,297 Total
DDS_Annial Budget by Expensﬁs : ‘ 1683 ’
(% 1,000) .
20,832 Salary and Wages
s o Haintenaﬁce :
1982 ARE— Utilit '
“2,801 14,142 | L Uridicy
25,159 Material
4,941 ; | —
60,171 ) 18,076 Durable Articles
. /E;;ééf_n-—A
22,765
o 19,388
[ 1981 e
3,611 - _ Lo
4,177 ——o AN : ' 211,126 Land and Comstruction
4-\\\\ 56,115 115,675
70,994
4,261 30,734 ““‘~a\gﬁ\‘1
27,175 ' 31,454 25,257 Others
147,669 277,205 181,297 Total

e

4| Fie. 17.1 DDS Annual Budget

FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK
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Comparison of Sources of Revenue botween
BiA aud Tekyo Metropolis (198J) TOKYO
i} - — ML " HETROPOLIS
Land Developwant Tax je-r-re--e- Proparty Tnxi (12%)
(2%)
SRARECRRE Urban Development
Tt Tax (30
Local Taxes 55% 71.5% Municipal Tax
e 725
— 2.2
L~
’: fee — T ]
— Incomes 8.6% _ e 3.0
- e : A
ared Tax g —— . Fee
{Transfer ivom 16.5% . A P -
central governmant) : o 5.8% Incomes
11.1% Subsidy
Subsidy from 19.7% —
Central Government ' T e Bond
e ol 4 ) an e et
P -~ Oiners
Jf o o
2.9% ——
Total Revenue: $a,526 mill. ¥3,430,000 mill
{8197 mill) .. €813,720 mill)
Populaticn : 5,726,000 11,743,000
Comparison of Expenditure of BMA and Tokyo Metropolis (1983)
BMA Tokzo
6.1% rublic works
Pubtic vorks 19 7 /
’ Z]1 % Education
Education 19 % ] | General administration
. 5.6% v —
. = 0 _ fedical & sanltation
457 __Cleaning :
General L % - 5.04 Drainage & sewerage &
Administration * - 6. 4% -] Soclal welfare
. [ industey & comnmerce
Medical & sani- 10 % . . R
tatfon . k4 % Folice & fire protection
. - e . -
. Cleaning # : ; 5.6% Bousing
“DraimogE & ' : 8% | pond
~Sei LARE B X o , . .
_—féu_(;i‘ci welfare : A7 67 .70 =T~ City planning & environ'c
Loan 2.4 16 % Subsidies § cther costs
Frojects Ffonded | |, 4 0.1z .
by central pov'e 3
Total B 4,641 million z.:ao 000 million
{USS$ 197 million) (US§ 13 720 miltion)
* Dralnage cost s 1,7 % of the total budget (¥ '59 billion).
Sewerage. cost (3.9 %, ¥ 132 billion) is a subsidy for SPwerﬂgE
Authority, a public enterprise owned by Tokio Hetropolis uhich
. has its own revenue collected from residents.
(Ref, to Table 17.1 and’ The total budget of Sewerage Authority is ¥ 584 hii]ion
17.2) ‘
Fic. 17.2 | Budget of BMA,DDS and Tokyo Met,
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