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CHAPTER 4

PUPYLAT ION

Populetion aie affcected dircetly to the prejeect of
drainage systew. Foreecast for populaiion growth would be
reliazie unc¢ being approximate to the exact number of popu-
lation as posible. If the smaell number are presented the ca=-
pacity or units of systoem is not adequate, such followlng
proolems will he encountered as over load nulsance, damage
aroperties, and being not sefe io publle health ete. On the
other hand the more capocity of system, The more budget have
to apend fur this works. Desides the areal distribution of
the population cre affected to the extent of drainage and
sewege collection systams, as well as the location and size
of prineipal trunk end intercepting sewers, pumping etationsa,
treatitent worxs and moreover contributary populstion are
rclated to sewage characteristics, both av to quelity and

Etrsﬂﬂtho

FACTuUtS AFFEC?IG PUPULAMION GROWTH

factors involved in projecting population growth of
2 netropoiitnn ares includel=

ll. General oopulation trends.

1. .
ilid H. Chilanan and Chalerm Keokangwul, Report of the
Second Natlonal Seminar on Population of Thailand in Increase

Fopulation sand Expansion in Metropolitan Area (Department of

Tovn ani Uountry Planning), pp. 4-5,
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BAMGKOK = THOMBUKI  MUNICIRALITY
1943 — 1965
A.D, SANGKOK THONBUR METROPCLITAN AREA
143 596,097 (47 334 843 43|
1944 735373 153,415 866,788
(545 734208 163,670 897,688
19466 305,642 163,357 733528
1947 604,520 | 177 132 781,552
848 575,029 134,778 650,707
1949 713,645 ‘154 ;207 - 907,644
1950 757,636 éoa,ssa 963,528
T 803,48 217,245 1,020,291
1952 948,374 227,590 l,072,964
1953 024,890 224,564 1,171 654
1854 371870 258,865 1,231,438 .
1955 1,024,502 289,457 1,313,959
1956 (127 923 302,732 {,430,655
1957 L204,884 | 321,82 1,526,715
1956 ,2B835,432 535,039 l, 622,451
1959 363,035 556,530 [, 725566
1950 L 410,402 301,188 1,800,678
1961 |, 460,523 405,641 1,898,234
1962 1,540,047 435,351 ,983,398
1963 1,622,127 474,754 2,106,081
1964 1,665,245 504,478 2,175 724
1965 1,659,645 £21,523 2,380,213
E0URCE :

RESEARCH DIVISION, DEPARTMENT OF TOWN AND COUNTRY PLANMING,
MMISTRY OF M TERIOR.
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2, Birth and Dezth rates.

°3, Age and Sex Conposition.
Jaturzl Increzse and Migration.
5. Population Distribution,

6, Future Growth,

7. Industrial and commercial oportunities,

GELDEAL POPULATION TRENDS

Rete of population growth in the capital of some coun-
try whieh are choaracterized the same as Bengkok in the pseroid

of 1950-1960 are following:-

Tokyo bed2 % Seul 5,22 %
Singapore 8,6 ¢ Manila 1.17 &
Rangoon 1.63 % Columbo 2,25 %
Earaji Te6 % Delhi Te3 &

The general population trends can be calculated by the

5formula=-

2:9id pp. 5-6.
31bid pp. 6-8.

4ihid PD. B_gl

5U.A. Rardenbergh, Water Supply and purification (Srd'

edition; Ponnsylvania: Internztional Textbood Company, 1950},

Pe 17,
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n
r = %E =1
“0
®n = probuble population after interval of n years
P9 = pepulztion at any tinme,
r = rate of increase in population per yesr,
B = number of yuar being conaidered.

Poulation in metropeolitan aree 1360 = 1,800,678 persons
Porulation in metropolitenm area 1950 = 963,626 parsons

10

roa o LE00678
= 6445

It io evideant that the rute of population growth in
Dangkok-ihonburl ie ratihor high but less than other capltals
as Delhi, 3ingepore, Karachl.

If the rate of growth is 6,45 % the probahble population
in 1990 wgould be

Po (1+2)®
1,800,678 {14.1645)°°

v ]
H

I¥

11,000,000 paraona

Between 1946 to 1957 the birth rate in metropoliten
aren frofl 30.4 to 50,3 per tiousands, Thereafter the birth
rate graduslly decline to 40.1 per thousand by 1964, 1t can
be expecied that the people in metropolitan area beginmning
to adjust themseive in equilibrium state in the future at
hupd, Jdipulteneously the reported death rate fell from 23.0

to 5.9 pur thousand. It indicated that the development in



Table 6 IIITE OF LIVE. BIRTHS AND DEATHS IN METROPOLITAN ME!

BANGKOK-THONBUR) MUNICIPALITY 37
[D48—1084
- ' —
RATE OF BIRTHS RATE OF DEATHS

A.D.- '

| BANGKOK | THONBUR] | METROPOLITAN | BANGKOK | THONBUR! | METROPOLITAN

i : AREA AREA
1948 35.7 387 36.4 207 236 230
D47 | 383 | 3t.0 20,0 w5 | 208 5.8
(948 4.2 4a5.0 | ° 420 - 108 | i6s 120
849 444 | aqa.p 45.2 n.e { 19.6 12.8
1950 48] 488 439 9.9 9.5 H .2
. 1981 440 | 49 45.! 9.5 8.3 0.2

1982 4)7 40.8 432 8.0 10.9 8.6
1853 402 | si.8 428 6.7 18 6.9
1954 440 | 52.8 45.9 6.6 T2 6.7
1958 467 | 522 419 6.4 5.0 6.1
958 434 50,1 468 5.4 r.1- 5.8
1987 480 558.2° 302 7.2 6.7 T
1988 444 830 46 .2 6.4 7.2 8.8
1889 | 488 | 34.2 413 5.5 5.1 " 5.4
w60 | aso | see 470 84 | B2 5.3
961 | 428 | s28 448 5.2 | a3 5.0
lneg 43.6 51.3 45,3 4.6 4,7 4.7
1963 a20 | 499 43.7 4.4 45 ‘4.4
1964 | 40.t | 46.8 41.6 .. %8| 46 59

BOURCE:  RESEARCK DIVISXW, DEPARTMENT OF TOWN AND COUMTIY PLANNS,

MUESTRY OF INTERIOR. -
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AwClis aunishwonld senfinue vrogrestirely., Table 6 snowns

PP N B B T ey e e & - Lo .
SO LA LA i cnd dentns in meieeollion sres,

AL ot aldR vl Pud iU IOl
T —— el gy

In 305 the renoct stated by Jl.alcivorlity of Bungkok
o Vpervaon vhat b orutlo of man ¢ ol 106 peroons 1o every
Le Lt Jlntoe f propared during Shie yeor 1960 populetion
cenouy it Gt the difierent betwoen - e goup U = § year
UMoLo= g s gront Do oralatively comernrad with the age
SEan, Vo= % werr vt 10 = 14 yeor in vory low. Jongsequently
WY OLSLasusd Linvn Lo Lloin rate davlines preduclly the age
souty selbuoen 20 - Jyoyer is rathor hlbh Jzvause taere are
MEny yoaarg, sonple bl alprated froa e up-country o get
Gadr TeUe e bas o digune T showed that not oniy aan to gesrch

P Joh uul oo largy nucber of woman migesied 0 the netropow-

':J'_Lﬁ..i_ .J J.-.w i s ede SAW RN ARG
sl wt ey wmnsler from one section of the coune
Goeroroiar cmotker Tar lhey wish to wnift thedir occupctional
intzweess, Wi Lhe ulgraiion shown in “wole T are rother con-
Rh a

funel Cheboing o iy’ o 1o bo meet sconowmic & soclials

coniiilen o Wt Lunonot v ominiyeed, however.
il the porwintion growth incresses weadiiy Lhe big

el s o goun.ag Ao the utiiidies io Lo construct the

m

L e o
MRV <4 TEEL WItiadi g wGTA8, Lhe Ccup

-

“t =linner of Litche=

Pies:  pilin; Jdouno “ugoclatea called Lhe charscteriaties
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Toble 7 NATURAL INCREASE AMD KGRATION 1IN METROPOLITAN AREA

BANGKOK= THONBURI

MORICIPALITY

4

1947 — 1964
NATURAL (RCREASE MIGRATION soruLano|
A.D. : ,

| BANGKO¥ | THONBURI _ﬁiﬁ’; BANSKOK l.THuumﬁl E:E?E:;imﬁmsm
47 | 352 | 2,867 | 1219 | 27,536 | 3,908 | 33,444 | 47,663
|§45 20,57 5,244 251,'Et5 5@&23 2,402 | 63,230 | 79,045
1949 | 23699 | 5,737 | 455 14;0:4 3,5}2 i7,686 | 47,14
laﬁn 26,650 | 6,037 32,719 17,335 5,724 'za,pﬁa 55,778
1951 | 21,721 | 7,343 | 33,084 | m,se9 stz | 21,601 56,565
méz 20,461 | 8,618 | 57,017 | 3,867 | 1,729 15,555. 52,673
1983 30264 | 10845 | 41800 | 48,692 8,228 | 66,881 | 9090
rgsq 36,388 [ (1,847 4é,als {10,212 1,358 | 11,670 | 59,785
1958 41,494 | 13,652 | 54845 | | t',aaa 15,935 | 27574 | 82520
_ta&a 45,|u| la,m 53,4@ 58,320 -38 | 88,202 | 118,698
1987 5.0,419. 15,6286 | €6,044 fas.ssz 3,45'4-_ 30,0i6 | 96,080
-19'53 48888 | 15383 | €4,271 | 32,540 ~L165 | 3,476 | 95744
19859 - 56537 | i?.-raza 73260 | 26,017 | 3,067 | 29,190 } [03,50
| 1860 | B6A33 | 1,633 | 75066 | -8377 | 6,088 46 | 812
1961 88471 ta_ﬁza 714929 | 16,900 | 4529 | 21028 | 9627
m.az 60,263 | 20,218 ao,—wal ~4,809 | 7,498 | 2686 | 83164
1963 sl,aés 24,48 02077 22504 | 7923 40507 | 123 484
64 | 60760 | 2,082 | 81,842 |-23641 | 8,642 |-1a998 | 65543

SOURCE:  RESEARCH DivISION, DEPERTMEMT OF TOWN AND 'COUNTRY PLANNING ,

MiNI_STH‘r OF INTERIOR. ‘
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of Bangkok-Thonburl area that "Multiple Nuder Concept", It

is = theory originated by R.D, Mckenzie said that there is

&

no only one nucler but coralsting of many centres such ne
the centre of industry, the centre of univeralty the centre
of retail shops ¢tc. The exleting centres, Bang Rag, Bang
Lamou, Wang Jurapa zre not encugzh to service ac that the new
are as gsettled n~t Ha} Prasonk, Pratonam, Pet Ponge centre.

Dlstrlouted populstion and extended Tand in Metropo-
Liten wrea collected {rom naps and protographs are include:w

Jan;:kok nrig;nated in 8.E. 2325 and completed in B.E.
2328 the total area ie 2163 rais,

BysE., 2443 extonded 48,330 ral, the population 600,000 persons

n 2479 " 26,970 " H 1 GSU,DDD "
" 2496 " 41,735 M v v " 964,000  ®
" 2501 » 60,230 " 2 n " 1,622,000 "

POPULATION DISIRISUTICEH

At prascnt vopulation distributed mixing together,
Coocrelsl area is conulned with residential bullding, the
frnntage strests zre commercial buildings apnd the inside of
Liccio nsre resldenti»l houses. fThe lastltutions are scattered
everyviiere, “he government try to distribute sechools, re-
creation areas, instivutions, industrial firos and residsn-—
ticls to the outlskirt of the cily because of requirlng to
raige wie standard of living in the central part of clty.

Tae outskirt acea is not crowded so that the drainage of waste

waler can be drained by septic tank and qesspcol.
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15DUSYRIAL AND COIERCIAL QPPORTUITLE
#oy indusiries the government tries ts encourage do-
neotic and foreign enterprices to undertake nore industrial
activities in tho couniry, In the central part of city is
forvidden %o buila th: new industrial firms for causing
nulzance 2nd being a menace io public health but the existing
firng heve to digrose of waste water by primary traztment,
At this time some agenciss followed the Land Use provided
°¥ ity planning meoving to the outdkirt of the city,
Commercial activities are not much changable but the
centre of commerce have to alter to another place which now
Pratonam znd Ra) Prasonk being the centres., The area selected
for commerce by L.W,B.,A. are most reliazble owing to at present
shovm the commercizl area ie¢ exactly the pame rlace that was

selected by city planning.

POPULAYION X 1990 BY CALCULATION

Vericus ways can be calculated to find out populetion,
From vrececding date showed that the population in Bengkok-
~Thonburi trends to decrease into szturated state. It is
expected that if sLeast Square #dethod is applied the result
would be satlsfaetory for tha charscteristica of the city in

this munner, The resson used arithmatic trend due to the

6Gordnn id Feir and John C Geyer, Water Supply and Waste-

water Disposal (New York: John Wiley & Sons, Ime., 1954), pp.
125-126,
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governmsent policy 1o encourage the development in the up-
—country consequently the population would gradually increase
by this way more than was trended by gemetric projection.

The following steps chow the way to calculate:-

A,D. METROPOLITALN AREA REMARES
1945 897,686 Omitted population in
1950 963,626 1945 due to nonuniform
1955 1,313,959 {very low) caused by the
1560 1,800,678 result of war,
1965 2,380,213

POPULATION 5 =.year peroid x? Iy

X, IJ THOUSAND rzte of growth

y %

963,626 36,39 928,583 35,028
131%.959 37.04 1,725,596 48,669
1800,678 32,18 3,242,521 57,987

SUH  4078.,263 105,57 5,897,700 141,680
IIRAXS 1359,42 35.19 1,965,900 47,227
ﬂ+b[E?x) - {%1) = 0 -.-o-.on---.tiv--{l)
)
(EBx") _ {Exy) _
El.+b -E'K_ - fxx' = 0 -u-«.-ouisnilitqn-{g)
8 + b 1359.42 « 35,19 = 0O N &3

o
+

b 53535:%02 S 1 L L

2 + b 1446.13 ~ 34.74 cavesanacnaereasal(d)

1]
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{3) = {&} = 66.T71 b=.25

fl

_ « 45 -
B = - TET 005198

Susstitute in {3)

o o= 133,42 m JO05.98 = 35,19 = 0O
o= T,066 - 35,193 =0
a = 42,256

Arithnetic trend, ¥ = 42,256 - ,005198 X

1972 Y = 42,256 - ,005198 x 2380.,2 = 29,534
Populotion = 23480.2 + 2380.2 x 295 = 308 3,07
1573 T = 42,256 - 005198 x 3083,07 = 26,23

PoruLcsion = 5053,07 + 3083,07 x .262 = 3890,08

i

Popuiztion 3830,08 + 3890.08 x .221%5 = 4747.26
1985 T = 747,26 - ;905198 x 4747,26= 17,58

Pomaiouion = 4747,26 + 4747.26 x 17,58 = 5581.8%
199G T = 42,256 - 005198 x 5581,63 = 13,242

Jopuistion = 5581,83 + 5581l.83 x 1324 = £320,.864

Thez populntiocn would be 6,320,064 Fersons

FROPIG ZD POPULALLI U Of IETROPGLIVAYE ARDA 1¥ FUTURE

Ir 1340, from ecaleulation the wopulation in the metro-
politen nree would be watimated of 6,320,864 persons and the
Leniinio of presnicul sosonsion of nast records the expected
Total gonuali sioa iz 0,100,000 gar&cuu.' 2t Ioir the consi-
wevgtion in wrrious wagt 1% would follov the proposed 5O DI~
ration vhieh pzeannsadcd oy Liteaficid Uhiting Bowme and As~
secelzves vwhich lay oui the comprehensive plan forthe metro-

pelisen arse, It stabed thet in 1990 the population of the



48

metropolitan arez have t0 hold o a total of 4.5 million
people, The reasons are subdivided as followstie

1. If it cznnot hold the population in the linit of
4,2 million peonle it cannot fulfil the utility service,

Fo budget to construct the sewernge znd drzinage works hew
cause of requiring a lol of money %0 serve 2 large community,

2« It indiceted that the results get from foregolng
factors support the ldea of Litchfield Whiting Bowne and
ABsocistes. General population trends will give good rezulis
vwihgn the populztion increases constantly, but 11 millionm peow
ple would be 1mpossible for the development clty, Prom Ta-
Bie of Rate of Live Births 2nd Deaths and age Sex Compositlon
chart indicated that Birth Rate which mosily influenced po-
pulation growths gradually decline from 1957 to 1964, It
conforns the Litchfield concept which he forecasted before
1958,

3. A%t nresent tae government 1s encouraging growth
znd Gevelopment of other citles throughout the country such
&5 sho presence of project of Nortin Fegion Development, to
do couprehensive plan for city planning in the up-ccuntry
and eatablishing acw universitiea in Chisnpgnmal and Konkhan,

&, dSome large orpanization, firms, institutions ete.
are in the progrem %o extend from the metropolitan area to
eanpther provinces. The new port for deep wharf plan to lo-
cate at Srirachs and large industrial ares is selected at

Bangsit,
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5. It iz expected that the standard of living will be
goon higber due to »rovided well utility services, more edu-
cetion, good ftrsassorctition apd facilitate recreation ete,
Theose envionacwy would force them be aware of the necessity
to mencge the virth coatrol

If the »onulation conform the Litchfields forecast
thet 1s sbout 4.5 miliion people, the calcul=stion of sewerage

and drainage oyitens have to base on Land Use prepared by
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