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Appendix A Topographical Survey

Introduction

General

The rtopographical survey was carried out in order to obtain
the necessary data for planning the flood protection/drainage
system, es?ecially for the implementation of the hydraulic analysis.

The location of the surveys are shown in Fig. A.1.

Datum line for the levelling was delivered from the BM 31 of

Royal Thai Survey Department (RTSD), established in July 1982,

15 millimeters-are_usuaily allowed for accuracy of closure on
the control leveling of 5 kilometers. But in the Study Area,
the accuracy of closure was allowed at 20 millimeters consider-

ing the soft and weak ground condition.

Objective of the topographical survey. The objéctive of the

survey 1s as follows:

1) To survey the level of 11 water gauges which were newly

installed for the Study.

2) To survey the longitudinal and lateral cross sections of

main klongs.
3) To survey spot ground elevations in the Study Area.

Scope of work of the topogréphical survey

The following main items were surveyed;

1) Levelling of Water Gauges + 11 stations
2) Longitudinal ievelling of main klongs : 74 kilometers
3) Cross levelling of main klangs : 62 sections
&) Spdt levelling : 780 points
5) Elevation of existing roads i 60 kilometers

A-1



Bench mark survey

The investigation of 1l existing bench marks was executed in

order to use these bench marks as temporary bench marks for

our survey.

According te the survey, all these bench marks

have been affected by land subsidence.

shows the results.

Following table

Table A.1 Elevation of BMA Bench Marks

Surveyed in July 1983

Number - Surveyed Past Surveyed Elevation *1
Elevation (m)}F-—— :
in July 1983 Date Elevation .(m)
BM. 018 4.003 Aug:, 1978 4,445
BM. 024 1.829 Aug., 1978 2.210
May., 1981 2.028
BM. 026 2.042 Aug., 1978 2.432
BM. 084 1.407 Aug., 1978 1.968
BM. 085 1.393 Aug., 1978 1.923
BM. 086 1.359 Aug., 1978 1.881
April.,1981 1.607
BM. 087 2.025 Aug., 1978 2.361
BM. 088 $5.237 Aug., 1978 5.817
BM. 100 1.023 hug., 1978 1.587
BM. 101 0.908 Aug., 1978 1.394
' May., 1981 1.173
(8M.16)*2]  2.001 Aug., 1978 2.347
Note; *1 These figures were surveyed by the Royal

Thai Survey Department {RTSD)
%2 AT Bench Mark

above MSL,

A-2

*  Elevation of based BM., 31 is 2.425 m.




Survey of water gaﬁge stations

After the installatioin of 11 water gauges, their

clevations were delivered/obtained from BM 31 of RISD.
Survey of main klongs

Longitudinal and cross-sectional survey for the existing
main klongs, namely, Klong Phra Khanong, Klong Tan, Klong
Saen Saep, Klong Lat Phrao were executed at 1 kilometer
intervals, The results are shown in Figs. A.2 to A.20.

Survéy of spot levelling

Longitudinal profiles of the existing roads were drawn when

Surveys of water gauge stations and main klongs were made.
Survey of spot levels was conducted to obtain the general features
of ground elevations in the Study Area necessary for the pre-

liminary study, and also for the model area necessary for the

rainfall~discharge analysis.

Figs. A.21 to 27 show the elevations of existing roads.
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FIG.A. 8

FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK
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‘Appendix B Flood Damage Survey on 1982 Flood
1. General

A flood damage survey is usually designed to collect data on

flood damage Telating to hougeholds, firms and organizations.

The su1vey data will prov1de the babLS for a benefit/cost analysis
of the project, the determlnatlon of feasibility of the project,

the estimation of the future soctal, econdmic and financial bene-
fits to be derived from flood control and draiﬁage works. Although_
these will be analyzed in the fed51b111ty study, the Study Team

has surveyed and analyzed £lood damage by the 1982 flood.
2. Survey Method

Thc_damage surﬁey on.the 1982 flood in the entire Study Area was
couductéd from June 29, 1983_to.July'l3, 1983 with the assistance
of 11 staff from the DDS, some of whom took part in the field
survey which had been conducted in Sukhmvit area by Burkhard in
1982, The survey was conductéd with questionnaires in the form

df direct interviews..

The surveyed points were initially selected from flooduprone areas
as inforwmed by the DDS in the western parts of the Study Area,
which is shown in Tig. 3.2, main feport, However, these survey
points were expanded to cover the entire Study Area, as it was
found ‘that flood area is not llmlted only to the above~ment10nod

flood- prone area as the’ survey started,
Fig. B.1 sﬁowsrexisﬁing ﬁrban and.rura1 area.
3. Questionnaires
Two forms.df.questibnnéires, namely; a dwelling ﬁouse survey form

and a tradeISUrvey form which are applied'correspondingly to. Burkhard

Survey Form, were used in the interview, as shown in Appendix B.4.



Contents ol the questionnaires for both dwelling house and trade

are as follows:
(1) General Question

Type of dwelling house, dimensions of estate, number of

inhabitants etc.

(2) Question on Investment for Flood Prevention

whethef flood prevention measures such as raising floor
lével, raising estate level and coﬁstructing walls and
pumps were executed or nbt was first iﬁquired. If these
measures were provided then the costs were then

requested.

This investment cost falls in "Uncertain Damage" as

classified in section 3.4, main report.
(3) Question on Characteristics of Flood

Characteristics of flood such as flood depth, duration

and frequency were inguired.
(&) Question on Flood Damage
Any loss (direct property damage, time loss, decrease of

turmover etc. ) was investigated. These were classified

into direct damage and indirect damage.

B-2



.1

Analysis of Damage by 1982 Flood
General

Survey samples were 401 blaces, dwelling hodses 287 and 114 trade
properries. As many.as 90 percent of the surveyed houges and
shops suffered from the flood, and as many as 70 percent have
carried out flood prevention measures. (Survey results are

shown in Appendix B.1)

. | o | (*1)
Flood damage to a dwelling house amounted to 204 Baht per person
pex annﬁm, and 1,374 Baht per house. Flood damage in urban
afea'(which is defined in Fig. B.l based on'existing.land use)
was eight times as great as.that in the remaining rural érea.

| .- -(*2). .
Flood Damage in trade was nide Baht per-m’ per annum, and 4,859

Baht per shop. (Table B.1)

Unit damage was classified and analyzed according to the follow-

ing three categories!

1)+ Direct Damage
2) Indirect Damage (as time loss of inhabitants due to
traffic delay)

3) Uncertain Damage (as flood prevention cost)

The three damage categories were analyzed for whether or not

individual flood prevention measures were executed and whether

or not they had cars. Their daméges are shown in Table B.1,
while their depth and duration are shown in Tables B.2 and B.3.

respectively.

Note : #1, 1,374 (Baht/house) + 6.84 (personfhouse) = 204 Baht/person

%), 4,859 (Baht/shop) + 515 (m?/shop) = g Baht/mz_



Average Damage on 1982 ¥lood

B4

Table B.1
Flood
" - . TWo T ' : g
Prevention Measures [Prevention Measures | Sub No Total
Car |No Car nggl Car [No Car nggl Total | Flood
Direct Damage 5,21611,899 §3,430 5 2 3 2,411 a | 2,258
@
¢| Indirect Damage 17 29 23 27 48 37 27 0. 26
e .
#! Prevention Cost| 1,779(1,285 [1,513 0 0 .0 fL,063 482 1,026
§e : '
1 -
= Total 7,012 (3,213 14,966 32 50 40 (3,501 482 3,310
Direct Damage 690 | 3361 466 29 33| 31 330 0 307
U . — .
)] .
| o) Iadirect Damage 450 15| 26 57| 56| 56 36 0 33
= | & : :
21 4| Prevention Cost 549 324 407 0 0 0 279 574 299
il ow :
— I
o & Total 1,284 6751 899 86 89 87 645 574 639
g
Direct Damage 2,178 727 1,299 20 27 24 904 0 844
w1 Indirect Damage 36 16 25 46 54 51 33 0 3t
3 .
= | Prevention Cost 954 565 718 0 0 0 496 550 499
o ——
3
w Total 3,16811,311 2,042 66 81 72 1,433 550 | 1,374
Direct Damage 5,4231 - 5,423 15,009 - p,009 5,275 8 | 4,675
Indirect Damage 110} - 110 84 - 84 100 258 118
o .
'8 | Prevention Cost| 110] - 110 o| - 0 7 31 66
=
Total 5,643 - [5,643 5,093 - Pp,093 5,446 297 | 4,859
Note : 1. Prevention cést ié calculated as past investment cost divided
by durable year (10 years).
2, 6.72 persons per house in.dwelling;housé'in total area
6.39 persons per house in dwelling house in urban area
' : _ . (Ref, to Fig. B.1)
6.84 persons per house in dwelling house in rural area
(Ref. to Fig. B.1)
3, Size of Estate is 515 m2 per shop




Table B,2 ¥Flood Depth on 1982 Flood
[Unit : cm]
Flood : No
Prevention Measure No Prevention rotal | Flood Total
. Measure
Car No Car | Total | Car | No Car | Total
| No 2641 28 52 t 12| 10 22 74 5 79
I m— u
E Maximum
o : : Agy«ﬂ
g Average 26 22 24 16 20 i8 22 0 20
5 .
Minimum
.1 No 49| 84 | 133 | 19| a2 | 61 | 194 | 14| 208
w | w : ' '
g 3 ‘Maximum
a5 <5
oo | = o
g | ® | Average 36 37 - 37 |19 24 22 32 0 30
— | 3
1 5
§ Minimum
No | 73| 12 | 185 | 31| s2 83 | 268 | 19 | 287
i
§ Maximum
© | Average 331 33 33 | 18] 23 21 29 0 27
&
Minimum
No 65 0 65 | 36 0 36 | 101 13| 114
- Maximum - -
Trade :
Average 19 - 19 17 - 17 19 G 16
- Mindmum - -
Total | No. -138 112 250 67 52 119 369 32 401
| .




"Flocd Dburation on'1982'Fiood

Table B.3
[Unit : day]
. Flood .
Prevention Measure No Prevention No _
: _ Measure Total | Flood | Total
Car | No Car | Total |} Car [ No Car | Total
No. 24| 28 52 | 12| 10 22 74 50 79
8 .
H Maximum
= ) ; - . — . '
2 Average 49 34 41 43 18 31 38 0 36
5 —
Minimum
m No. 49 | 84 133 | 19 42 | 61 | 194 14 | 208
21 9 |
S % 1 Maximum
an | ~ : -
g1 0 Average 44 43 43 1 35 34 34 40 2 38
_ inimum
No. 731 11z 185 31 52 83 268 19 | 287
- Maximum
s i _ _
& Average 45 40 42 1 38 31 33 40 1 .37
.3 —
v Minimum
No. 65 0 65 36 -0 36 | 101 13 | 114
Maximum
Trade _ :
Average 36 - 36 18 - i8 29 2 26
Minimum
Total No. 138 | 112 250 | 67| 52 119 =369 32 | 401




4.2 Direct Damage
4,2.1 Dwelling House

Flood damage was found to increase in an urban area dwelling house

at the rate of 307 Baht per cm.per house ag the flood deepens,

(Fig. B.2) I; was fouﬁd that flood damage in-a rural area was little
influenced with flood depth and that flood damage was also little
influenced by flood duratiom.

Flood damage to dwelling houses in the urban area with prevention

medsures W&S=fOUQd ta be affected sttongly by flood depth.

4.2.2 Trade

Fig.:ﬁ;a shows the flood‘damage.relating to flood depth in case

of trade.
4.3 TIndirect Damage
4.3.1 Dwelling House
Indirect damage was calculated as time loss value. This damage
becomes larger, as the flood deepens and lasts longer.
(Figs. B.5 and B.6)

4.3.2 Trade

fig. B.7 shows relatlonship between.flood damage and duration.

B-~7



4.4 Unit Upncertain Damage (Flood Prevention Cost)

Raising houses and installing pumps took a largé'émoﬁnt of
prevention cost. Pumps generally work efficlently for about

10 years. Raised hoﬁsing 1s usually suitébie for évoiding flood
water for semiwpefmanent works.. However,'ground'surface’will
subside in the Study Area resulting in floods again.sboher or

later.

Taking into account of these situation, durable year of flood
prevention measures may be assumed to be 10 years. Hence,
flood prevention cost was calculated as the surveved cost divided

by 10 years to obtain an annual cost.
4.4.1 Dwelling House

'Dwelliné Houses in the deeper flood areas invested for flood pre-

vention measures more than in shallower area. (Figs. B.8 and B.9)

4.4.2 Trade

Fig. B.10 shows relationship between flood damagé and depth,

duration.
5. " Flood Damage on 1982 Flood
5.1 Fiood Condition

Flood condition wés;surveyed by the Study Team, The result is-
shown in Table B.4 according to Meshes (Fig. B.1). Population
and commercial area are also included in Téble'B.é. The.number
of shops were assumed to be 2,600 per km2 obtained by a survey

of aerophotographs.



5,2 Unit Damage

The following unit damages were adopted based on the above-

mentloned analysis:

1)

2)

3}

1)'=

2)

3)

1)
2)

3)

Direct Damage

Dwelling House in Urban Area

(307.4 % (Flood Depth cm) - 3,999) + 6.39 (E/Person)
Dwelling House in Rural Area

307.4 + 6.84 (B/person)
Trade T

(96.0.X (Flood Depth, ém) + 3,016) + 515 (B/m2)

Indirect Damage

Dwelling House in Urban Area |
{(0,2:X (Flood Duration, day) + 18.4) + 6.39 (B/person)
Dwelling House in Rural Area :
(0.1-X (Flood Duration, day) + 29.4) + 6.84 (B/pérson)
Trade _ |
' (0.4.X (Flood Duration, day) + 108.8) + 515 (B/m?)

. Prevention Cost (Uncertain-Damagé)

Dwélling House in Ufban Area
10,264 + 6.39 = 1,606 (B/person)
Dwélling House in Rural Area
2,990 + 6.84 = 437 (B/person)
Trade | ' '
664 + 515 = 1.3 (B/m2)



Table B.&

Flood Depth, Duratiom, Population and

Size of Commercial Area in 1982

Mesh Ng A B C D E Mesh No.J A B C . D 1
000010 K - 000580 1, 30| 90 000 |
000020 _ 2 e 20000 0agss0 i 30| 80 2000 i
| 000030 [ 2| 100 | BO s0ag 000600 2175778 [ sooo |
_goopsn | 2 100 | 90 _ [ _ 4000 _0oosi0 11 20 5 31000 7
_oooasa_j_ 21 83 | 30 3000 000620 i 20 [ 30 8000 L
_000osd 2; 50 | &0 2000 1 000830 ! 2| 301 90 8000
“goon7n Z: 50| s0 4000 000840 @ 21 =50 | &0 13000
00Qoso 2 000850 2} 201 30 1090
oooosp | 21 20 [ 90 7000 | 00060, 2.1, 301 30 3000
| oootoo | 21 s0 1 g0 3000 000670 | 2 501 80 6000
Q00110 2! 300 | 90 8000 | 600E80 1 20 5 26000 i
000120 21 20 | 30 7000 000830 21 20 [ 30 6000
| GgoiIo 21 50 | 30 3000 _ 000740 2 20 80 - 6aoon
000140 1 14000 3 606710 2750 { B0 6000 ‘
306150 21 20 i 30 17000 4000720 17 20 1 a0 18000 al
] 11 50 ] 90 12000 1 - 008730 1120 1 &g 13000 1
_000170 2120 5 12000 | | oaavan 11 20 [ a0 20000 2
gooiso | 2| i 000750 21 80 | 4D 15600
o018y i 2! 30 | 30 2000 aoo7es_ 2] 25 | 40 11000
Cgopzo0 " 1010 | T|Tie000 |1 000770 21 .25 | 20 | 20000 |
goozip , 2 10 5 4000 . | -9e0780 2 25 20 2000
00020 210 5 2000 | 000740 2] 29 | 26 4000
gu0s3g T 2| 15 3@ 7000 806800 1 [ to 5 | tmwoa0 | 2
Tgonza0 277710 30 1600 | qoo8i0 [ 5 $i0bg 5
400250 1] 18 17060 i GaGazo 2z g 5 15000
| 000Z60 2! 10 3 11060 W[ fhds] TEGTT 30 P (o] I
000270 21 15 | 30 3000 oougs0 21 30 1 30 T
(00750 2] 151 8 5000 . OGEs0 Z 8 ;60
008250~ Zi 20 " 30 1000 oaosss [ 2 10 | 5 ELIL
0no3on 21 0Qas70 1 10 S 18000 3
gda3io 2] %0 i ao 2000 000830 P 5 5 2000
000320 11 10 ] 16000 1 000330 2, &0 1 3G
000330 1] 10 s | 21000 | 00U300 2 ¢ 36 1 30 R
| 000340 21 15 | 20 | 14000 BOGYTa " T 2T S0 | 3d
006350 21 15 ! 5 . &pdo goo92d 2] s5d T80
Q0G3E0 2| =0 | S0 | 15000 | 600930 Z 15 S Tisooo |
| 000370 i, 20 90 1 3006 i [ERS 2 g 4000
000380 1h 0] 21000 2 0006950 2115 5 6000
SEREN] 1. 10 5 31000 1 000360 21 15 5 6000
000400 21 201 20 11000 | 000970 2 1 30 5 [ zaob |
Bogain 1i 18 | &g 0000 1 oog98d ¢ 7 - &0 | B0 1000
| 000420 11 15 | 10 16000 1 2 gaossg ;2 i 10 | 5 12000
ouoaso ¢ 11 20 | 10 13000 | poi0o0 [ 2 7 15 - 5 R
000440 11 20 | 10 34000 1 001010 21301 5 3000
DOn4ast 1; 15 | 20 38000 4 301020 271730 s 2000
000460 i 15 | 2 376006 | 0010630 2 is 1 5 1000
000470 ! 1] 15 1 10 15000 ! oa1g040 2.3 505 30 4 3000 ¢ |
U00450 1 10 32000 a 001050 2 50 |30 2000
040490 17 1% s 37000 6 ad1080 21 50 1 30 3000
aoasao 1] 15 5 15000 i 001070 2 5 30 4000
—goos1o 1 L) 28000 2 0010480 2 [ 70 | =0 3000
[[3[0]- 11 25 | 50 13000 2 001030 127120 ! 90 4000
0oe550 11 15 5 Sabon Gy 601100 | | o 5 . 6000_ |
0o0s40 ] 15 5 230060 L reval ‘ LE0000 1 65 ]
D0G530 2.3 30 18000
| DODS60 | 1} 30} 5 12000 2
DO0S70 1! 30 ! en 11080
Note : A : Type of Area (1, Urban Area)
(2. Rural Area)
B : depth (em)
C ¢ duration (day)
D : population
E : Area of trade (10~*km?)
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5,3 TFlood Damage on 1982 Flood

Flood damapge was estimated as 384 million Baht as shown on
Tahle B.5.

Flood damage was also calculated according to the size of

area based mainly on future land use (Refer to section

15.2 and Fig. 15.2, main.report) as shown on Table B.6.
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B.5 Flood Damage on 1982 Flood in the Study Area

{Refer to Table B3,2]

B~12

‘Table
{Unit : million Baht]
Dweliing House
: _ Urban Avea | Rural Area | Trade | Total
Pirect Damage 142 20 79 241
Indirect Damage 3 _ 2 6
Prevention Cost 116 : 19 1 136
' Total 260 41 82 384
[Refer to Table B3.1]
Table B.6 Flood Damage on 1982 Flood According to Area
[Unit : million Baht]
Damage
1. Entire Study Area (501 KmZ) 384
2. Area Covered by DDS Flood Protection
Activities (370 km2) 377
3. Area of ‘Low & Mediym Density Area
in the Year 2000 (260 km2} 343
4, Area of Medium Density & Part of Low _
Density Area in: 2000 (200 km2) _ 305
5. Area of Medium Density Area (170 km?2) 284
[Refer to Table B3.1]
Table B.7 . Flood Damage on 2000 Flood Aécording'to Area
fnit : million Baht]
Damage
1. Entire Study Area (501 km?2) 6,544
2. Area Covered by DDSIFlood Protection
Activities (370 km2) 6,532
3. Area of Low & Medium Dersity Area
in the Year 2000 (260 km?) 6,332
4. Area of Medium Density & Part of Low
Density Area in 2000 (200 kmZ) 5,804
5. Area of Medium Density Area (170 km?) 5,564



Tabie B.8

‘Flood Depth, Duration,

of Commercial Area in

Population and Size

2000

Mesh No{ A [ B C D L Mesh No.| A | B ¢ D 1D
oogote . 2l i | | _oonspo r_z_x._u-__:{: _16000_f_s
"ono020 2 | 27000 000810 1] 140] 30 33000 | 8
wooo30 | 2| gu[ &0 nouT T IELe (o7 =30 R A I s {5 A U] GEAGO 3
["ooog4o ™ T2 T80 7780 _odos3gT_ T F A0 160 13006 7
1SN Eo I 2 =1 I N 000640 T2 YA S0 yEoo0 |
| 000060 2t 30 59——"ﬁ— R . BO0GR50 ! Lﬂ“J_ﬂhSDm_ADQ__ _____ R
| 000070 299 i 80 | I | Q00GBO | 2 140! 100 4000
ogooso. 2 _ L t | _0o0g&70 2l1aitpa L |
TDoc0so 2. S0 i_dd 12000 onpe30_ " 1| go0{” 30| __ssonq
“ogoiod 2i 99 ! o 1 uogggqm‘f\,_i_ 1201 100 gaon_ |
0001102 120 30 4000 _DOD700 2 ]1201 100 7000
[opotzo 21120 | 90 1606 000710 21110 a0
o010 2. 90 | 9d . : 000720 11 {tao! sa 30000 s
aco140 FANEL) 5 T6000 3 | goo7so T 1 106 | a0 87000
ogaisy 20 L I F9000 5] 000740 {1407 10q 40003
000160 2 wQ ! 80 18000 i 000750 ¢ 1 i1ac} 100 57000
000170 2 120 ( 90 24000 | © | 000760} 4, v0l 40 | 14000 1
oooieg 1 2. 120 1 7@n 3doo [Cooi770 T 176 | aa 33000 | .
“pogigo 2 120" 90~ 006780 | 2 |1z0 . 100 N
gooz2o00 {2 10 & 35000 | 000730 - 211204 100 L.
[oDZi6 b 21 20 t 10 11000 SNRERE 11 701 40 40000 2
BoOgszo | 2. 1y0 890 fi8goo T aoos10 v 1| .90 | &0 S6000 5
(006230 TR o Tran0n TOo00820 1 igg);lgﬁ_—T::§§§gp -
Tgog:au v 20 10 2000 ‘000836 | 1 [1s0-; 104 11000
goozse . 2 [ 57000 000840 " L1 112071 100 spoo | |
noﬁé‘?o—‘“—“*r“mr R T 1011 I T 7 (120 1100 . .
cmo‘v?o [ 2,10 90 Zauhh 2 Itio i1do -
000.80 2 1ig {90 1000 00870 1 701 40 £0000
“Gogza0 RTTTEE T ston - ICEER R 1307 60__[_ano0o 3
000300 2100 80 T[19000 | 000890 . . 1 1130 | 100 _
go0%10 R 11000 . BRIELD 7;,4130 100 e
“Booaz P T = DR goo914- ¢ 1 194 1 &0 ol
000336 2 ss0o0 T W EREFE 2 796 so | |
onoZ40 2 S0 T 3o T as00oT | T | Ghad3o. 12 (120 | 90 ~ T
000336 7 110] 90 140007 | 000940 " |~ (7] 707 | &0 158000
| Doo360 2. a0 10 Zoong T onoeso ] 1 |70 | an 9040 B
00u%70 I oL I [ W X0 u0ogs0 170 | A0 {3000
Goo3so 1 I EE0 TagasTa ¢t | 98 1 60 7000 L
T ooo%30 R AR Y R -
"QD0A00 | 040920 2 (130 1100 ° |
| ogoaic n01600 . ‘ 1“J 70 [ 40 3s000 | |
000420 801010 T 1 (1207100 B
a00a30 | aolaza (11120 31400 10409
000540 ooioso ¢ 1 (129 !ligo :
"BERLED of1040 "7 2 tzd_[100 —
| oooaelh. i BOI050 12 | 90 | 30 .
o00g4v0 __QOi&Eﬂlm____z_ﬂ+§ul_k_SD
‘oooaso L 001070t 2 119G 1 90 4
— 001080 2 |10 5 1
601090 2 |76 30 14000 |-
s Doiion 2 {0 {8 18000 7
7o | Ot ,1110 i 7o 40 igoog | 2 |
K iy e ki 7502000 11ag
| 00psa0 ¢ L 120 [ 0oo
.(wnguf Liﬁﬁ41ﬂl_ﬂJ§@@L‘ _
0003560 | 11100 ; 90 | 28000 | . 4
900570 111130100 _["37000 "3
Q00580 ‘} [ 4« IO C R I W {1 o0 3
000530 2 70 80 {8000
Note ; A : Type of Area (1. Urban Area)
_ (2. Rural Area)
B : depth (em) .
C : duration = (day)
D : population _
E : Area of trade (10-1 km2)

B-13



Legend
£:_:] Ui‘.ban Area

E:j_ Rural Area Scale

Fig. B.1 Existing Urban and Rural Area According to Mesh

FLOOD PROTECTION/DRAINAGF PROJECT IN EASTERN SUBURBAN- BANGKOK
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L.egend

More than 10 million Baht

. 1 to 10 million Baht

. ]:j Less than 1 million Bahi

—

0 5km

Fig. B.12 Flood Damage on 1982 Flood

FLOOD PROTECTION/DRAINAGE PROJECT IN EASTERN SUBURBAN-BANGKOK

— B-25




Appendix B.1 Data
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Appendix B.2 Analysis of Flood Damage
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Appendix B.3 Estimated Flood Daﬁage
in 1982 and 2000
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B-48



Questiomaire fer dwelling-houses

ahauFadunauine de

Questilonnaire for dwelling-houses.

’ﬁ o v
LY IHUINEDUR Y

AT VUNUAE LR nglish
Questionnaire RNr, Interviewer[
=
TRV Y
1. afieueeiuinaads
Type of the dwelling-house
o ) . L .
a. grusiatituune  (lufuas) -
srall dwelling-house (without airconditioner) l
B - Co
piusaiune (Juas) _ _ -
large dwelling-house (with airconditioner) [ ’
HAun Vg
Terrace-house ' _ L
HAnHansay
block of flats
d v e . .
b. Auuiflsosuns inevde tilan
. [T
Is there a car in the house hold? \ Yes Ho
o oo e 2 oo e
2. PBUANAY A3 ) . B2 al . . T ?
_ Dimensions of the estate: about sqm (m")

2.  aYwouudanludu

Number of flats.

- » L
4,  whunugeyady

Number of occupants
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AIDUNUE LBY

Questionnaire Nr.

oy 4 v
4.1 aniwg lndunavw
Profession of interviewed person:

5. Huoweggeninifufiusen q wiawan
Is the floor of the house higher than the average level around?

Yes = go to 5.1 Mo = go to 6
s.1  avldgeinalng < 10 cm 10-20 cwm
In case of "yes" how much: 20-30 cm =30 cm
289 lnuangenan exact cm

.:.IJ:" & a4 L
5.2 WRLUINEl tvarzanfiulunie 1iden

Did this elevation cause additional costs?
iy Yes = go to 5.2.1 meu s.2.1 lulyd MNo= go to 6 wau s
o 1] J

5.2.1 @1eniu

If "Yes" how much money was spent:

<.10,000 §. 10,000~ 50,000 ¥ >50,000 E.
exact: ¥
5.2.,2 ﬂﬂ‘ﬁﬂ‘jﬁtﬁa LT, ‘ AL,

when had this been?

- A w =) - L L L
6. asfnsouftlugedunds idan To wan 5.1 wulay  wan 7

Had the estate been elevated at any'time? Yes = go to 6.1 No = go to!

(oo vanfinasaumanoadeldnssnawda 6 waan 7 uau los Byt
=
6.1, 6.2 uax au )

(in case of several elevations use additional sheet and put the

numbers 6.1, 6.2 etc. on it)
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Questionnaire Nr.

6.1  nuidugeinmale

How much had the estate been elevared?

10 10-20 7w - 20-30 Ty £27 30 @
< 10 cm 10-20 cm. . 20-30 cm. > 30 cm,
259 9 1aw 7y . exact CIl,
6.2  ouifiaidluy _ W,

When had this elevation taken place?

] v E o a * .
6,3.R7. nﬁsnumﬂtaﬂﬂa\)u‘mw’] tavnde Li'.}ﬂ'_'l 1‘11' Aay 6.3.1

Had the elevation been done by the owners themselves

@, go to 6.3.1

2. nasouvdifaudeueiou iduouosnde e 1o AOL  6.3.4
or had it been done by a building enterprise b. go to 6.3.4
6.3.1  lataawhnisennals

How many hours of labour had been spent?

T-Iﬂzlﬂ’!"'t 100 ‘J‘IU_I.- 100-500 9. 506-—-1,000 oW . fl’;:"! 1,000. .
< 100 h 100-500 h 500-1,000 h > 1,000 h
2T § | my. exact h

6.3.2  guAndrwhlvaaideauseii Tuvaz tnala

Which price do you estimate for your own hour of labour?

13;5\3 25 UM% 25—50 N 50—10_0 1 ﬂ'l.'] 100 W
< 25 B, 25-50 E. 50-100 8. >100 B.
a%ﬁ.q uwm exact B.

6.3.3  a1¥dg (fu) arsaussyniiBelyinnla

How much money did you spend on material, trucks etc.,?
lufis 1,000 um <:1,000.E- 1,000-5,000 uan 1-5,000 B.
A37 5,000 BN > 5,000 #.

%9 9 FTke T} ekaét E.



SR IIHUNE LR

Questionnaire Nr.

6.3.4 @ 6.3 u. aomevIteldtenenduivala .
In case of 6.3 b, how much did you pay for this elevation?

1uSs 10,000 um < 10,000 ¥, 10.0006-50,000 1-50,000 ®.

\
37 50,000 LN 50,000 ¥.
239 9 Y exac .
a . P » - L] E]

7. qmlﬁ%%ﬁﬁﬁvﬂuﬂunﬁuwuﬁauUﬂuﬁhanmMﬂ%aLﬂaq

Did you build walls or dams around your.estate or house?

14 Yes == go to 7.1 e No == go to 8
7.1 Aufivnunsznafaasa . wal) 7,1.1
1f "yes" were they temporary ones a.  go to 7.1.1
rASnhaNas  Or permanent ones %, way 7.1.2 b. go to 7.1.2

7.1.1  epeoudufinlnuvesiny

How often did you build them? go to 7.2
Hazado 2 i afs e s DAuasnhinde
once a year twice a year How often during the last 5yeam

. v o b & ¥ o .
7.1.2 @ua1uavee 7.1 3. FAUANURIWUESIN LU WL e

In case of 7.1 b. when were these walls or dams build?

7.2 dunhussiudhniugeinila

Which height do these walls or damé have?

lafiv 1o ou, 10-20 MU, 20-30 i, 71 30 @u.
<710 cm 10~20 cm, 20-30 cm. >30 cm.
259 ¢ L@y a3l . exact cm,
7.3 ﬁmmﬁﬁhﬁhﬁ%ﬁuukaﬁﬂ%agﬂéﬁ 1ot fBy  7.3.1
Did you build these walls or dams yourseéelves a, go to 7.3.1
AunaaEs L Liugaenu v wou 7.3.3
or were they built by a building enterprise.: b. BO to 7.3.3
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ANNUAUE LA

Questionnaire Nr.

0¥ o o v
7.3.1 =28 IR LonhduAunno

How many hours of labour had been spent?

lusiv 100 . 100-500 TY. n31600 W, 59 9 LA
=< 100 h. 100-500 h. > 500 h. exact h,
7.3.2 Qmﬁavéﬁﬂt@uéwﬁu, av9n Lawnde tilan
How much money did you spend on material, trucks etc., ?
Ty 1,000 vwm 1,000-5,000 DN A3 5,000 BN
< 1,000 ¥. 1,000-5,000 ¥ >5,000 B
28v q ey s exact B
g0 to 8 (caSauarliney 8)
7.3.3 aqoaasidulngnagsiennla
~ How much money had you to pay to the building entry?
1ﬁﬁﬁ 1;000 W i,DOD—S,OOD-ﬂﬂﬂ ’ ﬂiﬂ 50,000 1INV
< 10,000 B. 10,000~50,000 ¥ >50,000 ¥.
2%y 9 taw nnp exact B. )
anda Ladavgudtnde wlan “lo lusen 8.1 wat  ldeaw o
Did you buy a pump? Yes = go to 8.1 No = go to 9
8.1 #orfle  w.e.
When had this been =, AD
e.2  saatinale How much did it cost?
Tude 2,000 vawm 2,000-5,000 UM AU 5,000 UM 289 q U
<< 2,000 ¥ 2,000~5,000 ¥ >5,000 B exact ¥
8.5 asldguinmSade . He
Had this pump been used at any time? Yes No
e.a Al : A
How many hours? How many day?

a3l .



AN VURUIY LEY

Questionnaire Nr.

g v , . “
a. aavduiineuldifleundognarinag

Other investments (e.g. check valves special doors)

Tns Futdiani 0N
1. wagaun

2. wasalh

a.  wulddn

a, whiw

English _ Date (Year) Costs B
1. Suction tube

2, Outlet pipe

3. Electric cable

4, Petrol

Lo . & ow oo v v VoL
v mauuassadvinloumnsovand 1 gn wsozuoys AasezeeAu

For each flooding there is a séparate questionnaire part 2 to £ill in, in
case of getting different data..

i1o.

11.

2.

aﬁﬁ%bnsﬁﬁﬁﬁqu vifa’ Wiau i
Afflicted by whiéh‘flooding? Month o Year

. R S
ARBPIgRUDIEIEADUN indiadudy

Which height did the flooding reach (average above the estate)

o-10 wu, 10~-20 @y, 20~30 Tu. vfiv so my. a5y 9

‘0-10 cm, 10-20 cm. 20-30 cm. >30 cm, exact

naifin vanauy il How long did the flooding last?

-2 du 3-7 Fu 8-30 Fu  wAnan t ey EENEE

1-2 days _. 3-7 days = 8-30 days >1 month exact

¥ o e e L
arEenieaneg ALfistudvwdunda tan

Did a damages occur at once - a,

B~54
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Questionnaire Nr.

14,

15.

. N vo .
LﬁﬂﬂﬁﬂLN%ﬁ:ﬂQﬁMuﬂuﬁaﬂNﬁW?U

or after a longer time of flooding ' b,

vanlugn ' or cannot be said c.

M e o T
dau buunaeileuil LAnuhaoa

Which parté of the estate had been.afflicted?

E- Y ol e
n, ILUIRRASHIRT

a. Whole premises (house and estéte)

. . . . _
. iR HUIWURTHIW NIUNTS LAW -~V

b. the garden the drive and footways
» A v 0 . ' F * ]
ﬂnuﬂuuquﬁuﬁﬁv VAU TUE I TIUH D

the ground-floor of the house. separate rooms of the ground

[ LS d -~ " -
nruFuduvaviuiine L&ul3

adjoining buildings or less important rooms.

’ ) ol », » ) .
dawaei ol ludui#onae vhaanda wan

Were goods in the house or on the estate damaged or destroy

o Tidasny 15,1 vilan ldaey 16

Yes = go to 15.1 No = go to 16
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Nr. of fiooding

. 'S

TR TTIE &

uuy El'tfﬂ“f‘llld

Questionnaire Nr.

"1

s13Y430

L ng

gspood LLULe

sanyiuang resIren

T xed runagL

SNTEA IO UOIIONPaIL
g3s02 Buratedsa
HLOJ LBLLTERT LUBpunamty

_

peBeuep AT3aed

RLBOLARLUAEY

(g) sisod> 2urserdex
{urn) Luef

8507 TEB303

nE n..ma.!e—amu

mwoom pafenep

ALuREIYNGa

(832090 mﬁwuﬂnmmu 2y1 2a8m JPUM. puE PaySTTOWSP vion Spood yoITyy

eeﬁ14:w_amusana:nrxam4Kwrmrﬂnuaaarra 5%
. g g
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Questiounaire Nr.

p -
sa.  Hennucdunaeiuilud@unde wan

Had their beed any damages at the estate? Yes

g lumep 1e.t lufl lueew 17
= 16.1 No = go to 7

d
w 398X3
u .
§ Wiy
% Cf000°S<
-S E 'noovo‘s
a .
£ 9 "4 000%e-T
_g 3: ‘A 00o‘g-1
o _
£ 000°T=
‘it 0603y

astadiajua Aq pesaredal
ROELiIoLs

f

] )
WL b ooga

i 000‘9<_

‘i 000’y

TYHE

A 000 %=1

‘A coG*s-1

TF 000° 1=

‘T oQQ* Y

AVTEDUY

material costs and
trucks etc.

‘qy 3Idexs

.
o n& L nge

ﬁﬁﬁTug

Y 00T

. ooex

‘4 00T-0%

001-08

LARNTD

‘0901 |

05-0T

ing hours

OWNers

1
.Amount of lébour—

anoqet umo Aq Juparedea
f3TRENRCT

231
P yLm
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o
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ot &8
RAM L0 FL B ]

ANTIVHUNY LA _
Nr. of flooding

Questionnaire Nr.

1a. e lavaedud @ wsazdhvau Tof ltlnan 1e.1 tdan ldasn 19
Other costs, caused by flooding Yes = go to 18.1 No = go to 19
18.1 éﬂguﬁh Pumping cosis

18.1,1 fudoun iy e
punp of own property commercial pump
oty L Fuan Luaua
another private pump municipal pump
is.1.2  adldens costs
500 uTn 800-1,000 UM LAy 1,000 LW 45w q
< 500 ¥ 500 - 1,000 B -~ >1,000 ' exact
18.2 fu q chérs
a3 Liuu e _ _ T Fwndu S
damages costs




oy £
AN INHLY LED wanana ot

Questionnaire Nr. Nr. of flooding

AnaAw L L@ Additional questions:

19, thﬁﬂgqaﬁLﬁumﬁv1duuﬁﬂwn55utﬁmﬁﬁw%asﬂéﬁ
How much time was lost in the traffic per day during the flooding period?

Audt 1 1. working person Fuas 5
aufl 2 2. working person Suaz .
AuBu. q 3. ..Others Funz .
uRAu 4, Together Tua:z ofa .

1.1 padszuamnd e et oistzuanay  wmsazsadie ldvheauean e Suinn laaei Tus
Of which value do you estimate an hour of cost time in the traffic?

13}6\! 10 1w 10~-25 UMW 25-50 TN 50-100 UM 100 Un
<10 ¥ 10-25 § 25-50 F 50--100 ¥ >100 ¥
a%a o v exact .

v . O DL Tt TP : - o v '

20, uﬂaxaqﬂum1ﬂﬂﬁﬁhﬂnulninuﬁwquaﬂLau_QmﬁmaﬁazLnﬂﬂﬁﬂﬁ:iuﬁuﬂa:ﬁu1w _
On which value do you estimate the advantage of having no floodings
again ? - B/ year ‘

1yfiv 100 v . '100-1,000 VW 1,000 - 5,000 UM
< 100 B 100-1,000 ¥ 1,000 - 5,000 B
5,000 - 10,000 UW Wiy 10,000 UM
5,000 - 10,000 ¥ >>10,000 ¥
ﬂﬁxﬂﬂmﬁﬁLﬁmLaﬂ ) F3a b
exdct ¥
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Questionnalre for Trade

. s - Ed »
WL EBU DRSS U “lare

Questionnaire for trade

. l
pubEeNeny f

%agnﬁw _
Questionnaire Nr, Interviewer
1. ufie Frufuany, lﬁﬁﬂszgiwmﬁugwuﬁhnun
Classification street-shop, without a door between street and sale~room

L4 L4 L F L .”
Fwntive, fussylwadidusrudoun

shop, with a door in front

. o : £ L4
qutdasuning, nauwsswfuan

supermarket, department store

e e )

2. mnml.uaﬁ‘mu ) — ﬁjﬁﬁ\?tijﬂ‘i

. . . e 2
UDimensions of the estate sqm{m”)

: Jn' D. - . - .
3. HUIANBVIN IS0 . e e RS LA
: —~ I L9

Size of sale~room T P sgm{m™)
4.  wasvqedszatil (ﬂﬁzMﬁm} -——w——e—uwmw' U /1l
Turnover — o B/ Year
‘5. ARz aya g (2R R Y ¥ aﬁiuamq . agﬂaﬁmm'a D
Description of the site, Single L within a row end of a row
5.1 AWLITIVDIBIANT / anaumBinuy : S — AIFAI LRSS
Length of the shop paralled to the road [:_ - sqm{m")

v&‘ L] £ » .. -
5. UhanItesunnea e vy

From which side might the water come in?

AU — AUNEN : nﬁﬁu@:wﬁh T*"]
from the Front side L-J from the backside I:i] both .

51‘! ‘]
Others
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=1
EagaIu #n

Questionnairve Nr,

. A hef X ele *
7. fHunhnasangenanifuiliusey q wSe wan

1Is the floor of the shop higher than the level of the surrounding?

ot won 7.4 Yes[:] = go to 7.1 Taule a0 B No[j—!= go to 8

7.1 arlggenaninalns In case of "yes'" how much.
a-10 43l to0~20 "I]'é;l A 20-30 wy |~ 1 30 WU
0-10 cm 1020 cm___J  20-30 cm ,ﬁ_.j > 30 em |

ady g oy exact lcm.

o] o 4 '
7.2 AgsmiilwensevyueunSeeninlalag

Tl luway 7.2.1 laley  ldesy e

Did this higher level cause additional costs?

.Yes[:] = go to 7.2.1 | No[::}= g0 to 8

7.2.1 epvereuldinala How much money had been spent
' additionally.,
16,000 UIW 10,000-60,000 UM uﬁﬂﬂﬁﬂsﬁ;noo.ﬂﬁw
< 10,000 ¥ 10,000-50,000 ¥ > 50,000 B
s LT A —
W jpm exact' B
| SO e
v.2.2 wlide w.ﬂ.[ : ]
When had this been?_"' ““““““ AD
8.  auastIvRhuvIRIaduAuTMaINsunge tdan

Did you build walls or dams in front or beside your shop.

1o man 8.1 Yesj | = go to 8.1  yly weu s No = go to 9
8.1  aqlanhidrasaa ' . A9y B.1.1
T
If "yes" were they temporary ones. a.L_:] go to 8,1.1
wdannas 9., ®Wau a,t.,2
or permanent ones. b. go to 8.1.2
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BLUHERUHONG Y

Questionnaire Nr,

' ol o '
8.1.1 qumfituuosun lay

dow often did you build these walls or dams?

nnil nh Lenn sl e remiians _—

each year only in
wia I afe . lum-fddawun
or times in the last five years

. ’ o & £ ) .
8.1.2 qadsivdunuun e w.e, . J

When did you build this dam or wall Prsceressaan

E w . .
8.2  Aunuumsvqugainnlns

Which height do these dams or walls haﬁe?

Tafie 10 [::] 10-20 wa 20-30 2y LA 30
41_10 cm 10f20 ci 20-30 cm > 30
2%y l.' !. oy " !
T 8™ exacti iem.
. by as B W, v iy : o '
8.3 AuFITMAURIYYTIGIEAY LawwSe tilan (auerundu)

Did you build these dams or walls yourself

lo swu s.9.1 iy aeu s.3.4

Yesl .l = go to 8.3.1 No[::] = go to 8,

' o s =
8.3.1  quifsrnwhemddai T

- How much hours of labour had been spent?

UBYUATT 100 Tu. 100-500 Wi, 2y 500 2y,

<. 100 h. 100-500 h. - > 500 b,

8.3.2 E]ﬂlﬁ‘;"lﬂ"lﬂ'} =1 I.'J'éi"l‘!‘f’.l.tll\iﬁz t%’t'l‘iﬂ‘ﬁ'

go to 8.2

aray

cm

3.4

a%v g
exaét

Which price do ybu estimate for an hour of your own or

AR Ao e B
AT IAUANTIAU NN

your employees work for building a wall or dam?

[ 1 | . . .
HOHHIIT 25 W 25-50 U 1 50-100 un 71 180

=< 258 25-50 % I 50~100 B =100

5a 4 "Jﬂﬂﬂ ExactL ]H

B-63
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WLLEOUeNY §

Questionnaire Nr,

N 3 owme £ N
8,3.2 ANV IALALUY

How much money did vou spend on material, trucks etc.?

WOUAII 1,000 UAN—=. 1,000-6,000 VY N1 5,000 . 959 q] nm
<. 1,000 B [_:] '1,000~5,000 % = 5,000 ¥ exactl
6.3.4 auaoy s 1Suliusdurndudugh inntne

How much money had you to pay to the building enterprise?

ﬁéﬁﬂ%ﬂ 10.000 17w 10.000“53,066 N ﬂéﬁ 50,000 UNOW
< 10,000 B'[:i] 10,000-50,000 ¥ > 50,000 ¥
SR ﬁl m}ﬂﬂﬂ eXaCt[; I ¥
9. quiaiinutmde tlsn fo epu 9.1 | ;ﬂél_ﬂﬁau 1o
Did you buy a pump. Yes i = go to 9.1 - Ne ; = go to 10
a.1 Farfls woe. [juuuA--,
When had this been? _AD

L 9.2 579N

How much did it cost?

ﬁéﬂﬂ{ﬁ 20,000 U 20,000~-50,000 LN Mﬁﬂﬂ41 50,000 UM
< 20,000 ¥ © 20,000-50,000 B[ >50,000 %
59 1 L lnﬂn' exact[/ i g
8.2 ladunrenied : . e ' 5’\1
Had this pump been used it any time? Yes No
10, aunﬁmmiﬁﬂqznau vy 3738 vWa ana

Other investment {eg. check valves, special doors)

an = . o
aaefile FuL8aud San

Investment ~ Date(year) Costs(B)
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wuyEaaa i

Queétionuaire Nr,

i1,

ia.

10 wu 10-20 ﬁm[::j 20-30 oy WINNIT 30 T a8y 1F-m_~—1
< 10 em 13-20 cm } 20-30 eml | >>30 cm exacd_ :

13,

14,

A)i. [ .. N 8 w ” ’ - " i #
Fwfunnisueazedensaaviinsdunsaasull 2 AMH2 9 L FHN LN ATIN LA B E A S
Tu tuflondy

Yor each floodihg there is a separate questionnaire part 2 to fill in
the effect of each flood was different.

GuuEeNaTY N 157 -  wwauaded
Questionnaire Nr. Part 2 Nr. of flooding
aana Lfunsaanunag téiau vaw_m_“_____w_] W,

Afflicted by which flooding? AD

wviduge i lo onifofudu  (szuam)

Which height did the flooding reach (average in the shop)?

LA EThe 1] L‘i’}’l‘lﬂ

How long did the flooding last?

1m2 Fy o pe— 3-7"ih [:ij]"s-ao T nan 1;L5au z:—~] 2%y 9 (_f__~*_—]
1~2 days | ! 3-7 days 1 8-30 days > 1 montht.._.. exact _

a3 Liunae LAerud it n,

Did the damages occur at once 7 ‘a.

naﬂlmgn A, [:::
or cannot be said C.

e
AL ALAY g

Place for comments.

1WH

English:
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sunEavany A

Questionnaire Nr.

: e e e
15. e devns tiolsaudau e

Which parts of the shop had been afflicted?

woanieildn all the estate arocund [:]-
naufRuY IR partly of it I I
varEwhianae ~ the whole shop [:]
nautannsnasl g the shop-window [:]
. ._4-: g » . K '
n2ufina v LAnEYAN the store~room ! i
naufinheu . office [:]
viuiiau q

Others which?

1
L

lue

Fngldish:

L N ) : p= ) . ’ L ’ .
16, wvevitfen pnfivan Ay iduyann inala

Goods of which value were Spoilt or 1bw great was the reduction of value

of goods?
1.,000.‘!.]’!'91 : 1,000~10,000 MW 10.000—_-.100,000 Uy ﬂf‘;’] 100,000 UM
< 1,000 ¥ [ | 1,000-10,000 § | 10,000-100,000 ¥ > 100,000 ¥

17. %ﬁalﬂﬂﬁ:aﬁﬂaﬂaﬂLwﬁﬁzuﬁwquﬁuﬂwLﬁﬂwjaw%ﬂtﬂﬂﬂ

Did turnover decrease because of flooding? Spoilt goods

_§131Wﬂ$:ﬂﬁﬂaﬂlﬂﬁﬁzﬂuéauaﬂaﬂ 4 aau 17.1 wa  wan  1s

must .not be put in here, Demand decreased because of worst conditions etc.

“Yes | = 17:1 No | | =19

- B~66




CwHUEaLBAY f
- Questionnaire Nr,

17,1 %1alﬁﬂﬂaw

In case of “yes" how much did it decrease°l I

ia. aﬂmlaaﬂﬁﬂﬁﬁmqiﬂmﬁﬂnuwsa&ﬂaﬁ Sonwnenu 9 saala

How many Baht did you loose because of this decrease of fund?

ludv 1,000 W o £,000-5,000 1w 5,000-10,000 UM A3 10,000 BN
< 1,000 ¥| | 1,000-5,000 B 5,000-10,000 ¥| | =10,000 ¥
259 __Ml”q“ EX&Cd ' ~;"]E
19. ﬂdﬂutaunﬁaéuq"_ ardouTnsdnn f_fﬁ_-_iJUﬁm
-Other costs: I J B - repairing of Tel.L~—g#ﬁ_“_ B
ﬂﬁwausng -1Uﬁﬁ repairing of cars[:_ .J !
P
G
Others
o
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Fig. C.1
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1. Existing Development Plan

i Development Plan
Theve are tWO_d@veiopment plansy "The Fifth S5-year National
FEconomic and Social Development Plan" and "The Structural Plan

for Bangkok Metropolis and its Vicinicy".

1) The Fifth S5-year Plan

The Fifth national economic and social development

ﬁlan (1982-1986) deals with the development of various
sectors of the Kingdbm. 'Assqciatéd with the urban
development, this plan emphasizes a strategy to stimulate_
economic activities and population in other regions |

outside the capital.

2) The Structural Plan feor Bangkok Metropolis and its
vicinity

The Cabinet gave an assent to the Department of Town énd

Country Planning (DTCP) to draw up a Styuctural Plan of

the Bangkok Metvopelis under the City Plauniug Act in

1976.

The pTCr made the Structural Plan and had public hearings
from 1976 several times, aiwming at the enforcement of

the Structural Plan under the City Planning Act bub witheout
success. According to the latest Plan (1982) as showu

in Fig. ¢.1, while the DTCP 1s now revising this Plaﬁ,
aiming at public hearings in 1984, the whole region
(Bangkok Metropolis and its vicinity) is divided inte 3.

parts, as Tollows:

{Inner Area)
The inner area is the center of the Bangkok
Metropolis and its vieinity, having a radius of 20

to 25 kilometers from the core.



(Green Belt Araa) _
The green belt area is the zone between the inner area
and thé outey area, and is propbsed to stop uncontrolled
urbanization from the inner area,

(Outer Area)
The outer area is the zone outside the green belt,
The use for agriculture and the construction of residen-

tial and industrial complexes is encouraged.



y.  Estimated Population of the Study Area

in the year 1980

Bangkok Metropolis

|
| {1970 Register Record 1970 Population Census
! l (3,516,829 persons) (3,077,336 persons)
|
|
|
E .
; 1980 Register Record 1980 Population Census
l (5,153,902 persons) (4,697,071 persons)
| ]
I ki .
} Accurate Populgtlon ]
l (3,437,000 persons)
| : ' _ |
| % This figure is obtained from _
I the pgsg_enu?eration survey which 1980 Population
| ~was conducted as a.part of the (5,070,000 persons)
| population census.
I
l....“-.--—--—_-—-—u-—--a-—-—--——--w-nu——--—-—..-..-—----_—-——-—.—.—-..-.«......_____-——._-......4_._._._.__..__..—.._...-...._...._._.,._...._.._.....
: District
( __________________________________________________
I _
I ' T _
| 1970 District Population
{ (Register_Record)
| -
| -
| (Control Total)
i v
| ,'1980 District Population
} ‘ (24 bistricts)
e e e
““““““““ Study Area ' :
| T e e e e e e e e
| _ : .
i _ ' o Study Area
I {6 districts are included)
to the Study Area e
| ¥
E 1980 Study Area Population
E (1,160,000 persons)
L
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3, Population Projection of the Bangkok Metropolls and the Study Area

3.1 Popuiation Projection for the Bangkok Metropolis for the year 2000

a.

'Note

Projection based on regression curve

Yeér' : Population
1960 2,253,000
1970 - 3,437,000
- 1980 - 5,070,000
1990 (6,390,000)

2000 (7,780,000)

1) Future pdpﬁlation is estimated based on the past

population using a logarithmic regression curve.

Projection based on "Population Projections.fcr Thailand
Whole Kingdom and Regions". _. '
The National Statistical Office estimated the 1990 popu-

lation based on 1970 population.

Year Population

1970 3,437, 000F ©TS0NS
1975 4,347,000

1980 . 5,152,000

1985 6,108,000

1990 - 6,996,000

2000 . (8,780,000}

Future population in the year of 2000 is estimated
based on the ‘population from 1970 to 1990, dsing the

regression curve,



c. Estimated figures from "The General Plan of Bangkok Metropolis
and its Vicinity 2000".

Future population estimated by DTCP is as follows:

Year . Population Growth Rate
1980 5,154,000 Persons 9.3 Percent
1990 6,458,000 1.6

1995 6,991,000 1.05

2000 _ 7,365,000

d. Estimated figures of "The Research Centre of Chuialongkorn
University"

The Research Centre estimated future population as follows:

Year Population Growth Rate

‘ ) : Persons Percent
-1980 4,981,631 5.3 :
1990 : 6,264,965 .8
2000 7,503,712 1.

These four estimated figures wére adjusted by the Study Team based

on the 1980 population of 50,700,000 persons as follows:

Me thod

Year i b 2 3

11980 5,070,000 - 5,070,000 5,070,000 5,070,000
1990 6,390,000 6,890,000 6,360,000 6,380,000
2000 7,780,000 8,640,000 7,260,000 7,640,000




3.2 Population Projection for the Study Area
3.2.1 Employment Projection related to industrial land use.
Future employment related te industrial land use was estimated

based on the Population Census from 1960 to 1980.

The results are summarized in Table C.1.

Table C.1. Employment Projection Relating to Land Use

1980 1990 2000
Industrial 330,000 440,000 560,000
(Commercial) 1,240,000 1,630,000 2,060,000
{Agricultural) 130,000 110,000 90,000
(Government) 460,000 640,000 830,000
Total: 2,160,000 2,820,000 3,540,000




3,2.2

.The future population for the Study Area is

follows :

'Population.Prbjection for the Study Area

“Bstimation of increased employ.
ment relating te the industrial
land use from 1980-2000 for the

Bangkok Metropolis

1980-1990
19 0-2000

110,000 workers
230,000 workers

Employment rate
1980 : 42.6%

'Y

1990 : 44.0%
2000 : 46.0%

Estimation of increased popula-
tion relating to industrial land

use
1980-1990

250,000 persons
1980~-2000 510,000 persons

estimated as

——t

Estimated Population

for the Bangkok Metropolis
6,400,000 persons
7,700,000 persons

1990 :
2000

) 4

Remaining Population
1990 : 6,150,000 persons
2000 : 7,190,000 persons

(Industrial population
1s allocated to the
Remaining Area)

¥ 3

Population trend from
1970 to 1980

1990 .

K

Suburban Area

1990 : 2,990,000
2000 : 3,850,000
- The trend of population
~ | Proportion from 1970
p u oy '
[Urban Core Area Core Fringe Area Study Area Romaining Ar
320,000 1990 : 2,840,000 . coing Area
270’000 2000 + 3’070 000 1990 : 1,790,000 1990 : 1,450,000
- 00U, ] (2000 : 2,500,000 | | 2000 : 1,860,000

o

L?OOO :
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APPENDIX D

Land Subsidence






Table

Table

Table

Table:

Table

Fig,

" Fig.
Fig,
Fig,
Fig.
Fig,

Fig.

Fig,

W P W N

D.1
D.2
D.3
D.4

D.S

D.1
D.2
D.3
D.4

D.5
D.&

D.7

D.8.

* Appendix ‘D Land Subsidence

Table offcontents

HiSthical-Lgnd Subsidence ,....;}....;.....,.......... D~1

Flﬁoding and Land Subsidence v et avroe s -"l. LR A ) D"'z" .

. Groundwater Extraction and Land Subsidence  ....vesese.. Db

Past Groundwater Development R T D45

" Future Groundwater Use R |

Future Land Subsidence  ...uiuveivverrrenncecrsnnesonnnes D=8
List of Tables

Change of Elevation of Benchmarks, _
Total Subsidence from 1930 to 1981 and
Average Subsidence Rates During 1978 - 1980 B | )

Ground Surface Elevations at the Observation Stations
Based on the Levélling Runs on Surface Reference Points

by RTSD ) --..---'----eoo-t-|----u.lqu..o-..c--c-.-o.nows D_3
' Pumpage for Public Water Supply (MWWA, 1980) .,....... D-b

Areal Distribution of Private Wells as of January 1982
(Source : Department of Mineral ReSOUrces) vuveveveo... D=7

Supply of Water in million m3/day (after AIT) ........ D-11

List of Figures

' Total Subsidence in the Bangkok Area between 1930s and -

Midn 1978 _!_Gll.itI.‘.l.l.l.|l'IOl.Dlill.l.a.iltil'.l.lI.Dl D“"].z
Locations of Subsidence Observation Station crrsrenases D13
Subsidence Rate in the-Baﬁgkok Area in 1981 (enm/year) ... D-14

- Private Pumpage DIStribution © .uv.eiivisvevenieeceiosase D=15
(Ground Elevation in Bangkok Area as Mid. 1981 ......... D-16
Rate. of Groundwater withdrawal in the Bangkok Area

fr()m 1955 to 1979 to.l.l."-l’rlcllt.tlliu.ovloiltlllﬂll.l D_l7

Total Groundwater Pumpage from 1980 to 2000 and
Land Subsidence for Six Schemes after AIT and :
Propoqed Scheme by the Study Area P S K S

Water Demand and Assumed Water Supply Plan _
by the Study Team  +.viiivintrrnnrertsnernsnasssssaneees D=19



Fig. D.9
Fig, D,10

Fig, D.11

MHWA Service Area Map, Existing and Future ...cvecseoo. D=2¢

Expected Ground Elevation in 1990 based on the
P].‘OpDSEd SChE“‘e 'btoli-illtaloie°.lltl°lllOlolluietll!l'l D"Zl

Expected Ground Elevation in 2000 based on the
Proposed Scheme LI I I I I I I I DN I B I NS D RN B DL L DN I I I R I Y B IR IR IR BT I AT TN I Y I ) D-22



	Cover
	Title Page
	Appendix A Topographical Survey
	Table of Contents
	1. Introduction
	2. Bench Mark Survey
	3. Survey of Water Gauge Stations
	4. Survey of Main Klongs
	5. Survey of Spot Levelling

	Appendix B Flood Damage Survey on 1982 Flood
	Table of Contents
	1. General
	2. Servey Method
	3. Questionnaires
	4. Analysis of Flood Damage on 1982 Flood
	5. Flood Damage on 1982 Flood
	6. Appendix B.1 Data
	7. Appendix B.2 Analysis of Flood Damage
	8. Appendix B.3 Estimated Flood Damage in 1982 and 2000
	9. Appendix B.4 Questionnaire

	Appendix C Future Urbanized Area
	Table of Contents
	1. Existing Development Plan
	2. Estimated Population of the Study Area in the year 1980
	3. Population Projection of the Bangkok Metropolis and the Study Area

	Appendix D Land Subsidence
	Table of Contents


