(3) Compilation 1:4,000 300 km? (40 sheets)

1: 10,000 2,000 km® (61 sheets)
{Reduced compilation was made
for 300 km®)
{4) TField completion 1:4,000 300 km2 {40 sheets)
1:10,000 1,700 kn> (57 sheets)
(5) Drafting (inking) " 1:4,000 300 kmz {40 sheets)
2-6  Plan and Results
Items of Work Plan Results Remarks
Aerial Triangulation 422 models 425 models
Stereo Plotting ' _
1:4,000 300 km2 300 km? 40 sheets
1:10,000 1,700 km? 1,700 km? 57 sheets
Compilation
1:4,000 300 km? 300 km? 40 sheets
-1:10,000 2,000 kw? 2,000 kmZ. 61 sheets
Field Completion’
1:4,000 300 km? 300 km? 40 sheets
1:10,000 1,700 km? 1,700 km? 57 sheets
Drafting
1:4,000 1 300 km? 300 km? 40 sheets

27  Survey Equipment

Main equiment and instruments used for the second year work

follows:

(1) Aerial triangulation

Pricking device PUG-II (WILD) 2 sets
Stereo comparator  STECOMETER (ZETSS) 1 set
Comuter FACOM M-360R (FUJITSU) L set

are 4as



(2) Stereo plotting

Automatic drawing device KYNETICS (DAINT SETKOSHA)

1 set

Stereo plotter STEREO PLOTTER A8 (WILD) 3 sets

' PLANIMAT D2 (ZEISS) ' 1 set
PLANICART E2? (ZEISS) 2 sets

{3) Field completion
Total station SET-1I1 (SOKKISHA) 1 set
(Transit with distance meter)

Auto level NIKON AE (NIKON) _ 2 sets
Plane table ' (TAMURA MFG.) 4 sets

28 Slirvey Schedule

Survey schedule of the second year field work is ‘shown in the

Appendix-L.
2.9  Supervision of Field Work

During the second year field work, JICA sent the following techmical
advisor and JICA staff to Bangkok for technical meeting with the Thai side

including BMA and supervision of the field work:

Kiyoshi MIURA Head of National Large Scale Mapping Div.,
' Topographic Dept., Geographical BSurvey Tustitute
(651), Ministry of Construction
December 4, 1987 -~ December 10, 1987
January 23, 1988 - January 29, 1988

Takeshi NAKANO Deputy Head of First Development Survey Div., Social
Development Cooperation Dept., JICA
January 19, 1988 - January 27, 1988

210 Technical Meetings with Thai Side

Technical meetings with Thai side were held at the time of initiation
of the field work in early December, 1987 and at the time of completion of
the field work in late January 1988, The minutes of discussion is shown

in the Appendix-2.



2-11 Cooperation of Thai Counterparts

BMA and RTSD counterparts were assigned for the field work, The
counterparts gave close cooperation to the Japanese survey team in
conducting guide in the field and negotiation with local inhabitants as
well as in confirmation of geographical names, etc.

Names of the counterparts are listed as follows:

BMA RTSD
Headquarters Mr. CHAILURT | Mr. RONNACHAT
Field Completion | Mr. SURIYA Mr. SUPPARERK

Mr. SURASAK Mr. PANDIT
Mr. SUPPACHAI | Mr. WIRAT
Mr. PREECHA Mr. SIRIWAT
Mr. SUPOTT Mr. UTHAI

While, RTSD counterparts who participated in the office work in Japan

were as follows:

Name Period
Mr., SOMSAK June 22, 1987 - September 30, 1987
Mr, KRID
Mr. CHAMNONG September 22, 1987 - December 31, 1987

Mr. BOONLERT

Mr. RATCHAI December 22, 1987 - April 7, 1988
Mr. PATTHANAPONG :




31

pass and tie

3.

Qutline of Work

Aerial Triangulation

- Aerial triangulation was conducted to obtain geodetic coordinates of

points necessary'for stereo plotting based on results of the

ground control points and leveling points.

(1) Spécﬁfications
Photo scale: 1:20,000
Number of courses: 17 c¢ourses
Number ¢f models: 425 models
Control points: 82 points (planimetry)
225 points (height)
Adjustment computation: Block adjustment method (Independent model)
(2) Main instruments
Pricking device: PUG-IT (WILD)
Stereo comparator: STECOMETER (ZEISS JENA)
Computer: FACOM M-360R (FUJITSU)
(3) cCamera and other data
Camera: RC-10 (WILD)
Focus length: 153.79 mm
Lens : AVIOGON
Distortion: (see the following table)
{1 Radius ¢ 10 20 30 40 50 60 70 80 90 100 110 120 130 140 145 Grad
Distortion|{ 0 -2 -3 ~4 -4 -4 -4 -1 1 3 4 3 2 -1 0 0 v

3-2 Point Selection and Pricking

contact: prints.

Selection of pass peints, tie points, ete., was conducted using

In consideration of block adjustment by independent model

method, 6 pass points were selected per model and 1 tie point per model



was selected in thé area overlapped with the adjacent course. Positions
of pass points and tie points were enclosed with red circles (diameter:
approx. 7 mm) on the contact prints. _ '

Prickiﬁg device (PUG-II): was used for tranferring the points on
diapositives and marking was then conducted on diapositives .with ved
éircles of approx. 7 mm diameter. Transfer of control points were
-conducted on diapositives using pricking device streoscopically according

to description sheets of ground control points, leveling points.

3.3  Measurament of Photo Coordinates

Coordinate measurement of fiducial marks at the four corners of the
photo, control points, pass points and tie points was conducted at the

‘measuring unit of 1, using the Stecometer.

.3-4 Inner Orientation

Residual of the fiducial marks were transformed to the.coordinate
system whose origin was the project center of camera, and measurement of
the fiducial marks of 4 corners was conducted by using the Hermert's
transformation. Mean square error and the maximum of the fiducial mark

residuals were as follows:

Mean square Error | Maximum Remark
13.3 20.0u | JICA SPECS. LIMIT
© | Max. 30y

3.5 Relative Orientation

Relative orientation was conducted using all pricked peoints of wmodel
and refraction was corrected. Mean square error and the maximum of the

residual parallax on the diapositives in the relative orientation are as

follows:



Mean square error | Maximum - Remark

6.71 19,9y | JICA SPECS. LIMIT
Max. 30 n

3.6 Successive Orientation

Successive orientation was conducted using all pass points :included
in the common area with the adjaceant wmodel.
Mean square error and the maximum of discrepancies in,the_successive

orientation are as follows:

Mean square error Maximum - .
Remark

X Y Z X Y Z

%o L % %o A 7. | JICA SPECS. LIMIT
0.01 @.11 0.15|0.04 0.35 0.35 |Max. 0.5 %

37 Adjustiment Computation

‘Simultanecous adjustment computation, forming the entire project area
into one Block, was carried out on planimetry and height by the
independent model wmethod. All points, without any neglects of control
point, were used for the adjustment computation. ‘The aerial triangulation
network is shown in Fig..l. 7 | .

Mean square error -and the maximum of the residual of control points
and the discrepancy of tie pbints in the adjustment computation of aerial

triangulation are as foilows:

- 10_



Residual of control points

Number of | Residuil-of Reéiduil of
control points contro CQ?trO
Number | Number p01nt§ points
of of (Planlmetry) (Hglght) _ Remarks
Courses | Models _ Mean | Mean o
Plani- . Maxi- | Maxai-
Height | square square
metry _ L mum
: error error
JICA SPECS.
Courses | Models | Points | Points m m mj  m]LIMIT
17 425 82 225 0.52 1.13 10,39 1.10 | Planimetry
_ (0.38 b (0.37 0.8%,
%) 7.} | Height
1 0.8%
Discrepancy of tie points
Planimetry ' Height Remarks
Zii:rsquare Max imum Ziigrsquare Maximum
: : - JICA SPECS. LIMIT
m m ' i m | Planimetry O;BZQ
0.24 _ 0.54 0.19 0.64 | Height 0.8%
’ (0.182'0) (0.2120)

Such excellent results with accuracy of largely less than the limits of

the specifications were attributable te the f{ollowing facts:
- The control points were well distributed.

— The aerial triangulation was conducted using the program of block

adjustment method (independent model}.

~ The aerial photography was implemented exactly following the feight

courses specified in the original plan.

....11..,
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4. Stereo Plotting

41 Outline of Work

Stereo plotting was conducted by.sfereo plotter based on results of

the aerial triangulation, the field identification, etec.

42 Specifications

Plotting scale: . Same as the scale of each map
Coverage: 300 km? for the 1:4,000 topographic map
' 1,700 km® for the 1:10,000 topographic map

Restitution instrument: STEREO PLOTTER AB
PLANIMAT D2 '
PLANICART EZ

Projection: U™

Neat 1inés£
1:4,000 topo. map: 2.5 % 3.75 km (62.5 x 93.75 cm on the map)
©1:10,000 topo. map: 5.0 x 7.0 km (50.0 x 75.0 cm on the map)

Sheet index: Code numbers and_sheet names are shown in Fig. 2 and 3.

Sheet materials: Plotting sheet polyester base #3500

Control point sheet polyester base #300
Plotting of control points: Automatic drafting machine XYNETICS

Accuracy: Planimetry Class A

Height Class A

Measuring interval for spot height: in every 5 cm on the map

including control points.

Contour line: 2 m contour intervals

- 13 -



4-3

(1)

(2)

(3)

Stereo Plotting

Plottlng of control points, ete.

Automatlc drafting machine was used for plottlng the sheet lines,
control points, pass points, tie p01nts, ete., on the plotting sheets

with a plotting error of less than 0.2 mm on the map.

Orientation

The relative orientation was carried out by using 6 pass points.
Results of the relative orientation residual parallax were not

exceeding 0.02 mm on diapositives.

The absolute orientation was conducted by using pass points, tie

points, control points, leveling points. Results of the absolute

orientation were entered in the record sheet of orlentatiocn.

According to the results, the maximum errors of the absolute

orientation are as follows:

Scale Planimetry (on the map)}| Height Remark
1:4,000 0.2 om 0.3 m | JICA SPECS. LIMIT
Planimetry 0.3 mm
1:10,000 0.3 mm 0.5 m | Height 0.5 m
Plotting

1) Technical instructions regarding specifications for plotting were
given to machine operators and explanation was made with respect
to application of the symbols and specification, practical method
of the plotting and the matching, etc. so as to attain unified

and homogeneous results among the operators work.

2) Plotting, based on the symbol and specifications agreed between
Japan and Thailand, was carried out using the field

identification results in the order of linear features {roads,

rivers, railways, etc.), buildings, vegetation and contour lines.

- 14 -



4.4

were

3)'

Color assignment for plotting was as follows:

Black: Roads presented to scale, railways, buildings

Red : Symbolized rocads, indicated points, fences, small
objects, revetment

Green: Vegetation boundaries, vegetation symbols, roads in park

Orange: Contour lines

Violet: Coastal lines, rivers, lakes, fish ponds, salt beds

4) The project area covers urbanized and congested districts. The
crowded symbolization being expected, attention was paid to the
plotting so as not to make unclear presentation. Buildings were
plotted each by each.

5) In the delineation of contour lines, attention was paid so as not
to sacrifice the elevation accuracy and not to deform the
presentation of topography.

6) Spot heights were measured twice independently and the mean was
adopted. The weasuring unit of 0,1 m was specified. The
measuring interval for spot height was approx. 5 ¢m on the map
including control point. The positions were pricked on the
control point data sheets and the plotting manuscripts, and the
measured values were recorded on the control point data maps.
The spot heights were selected according to the following
principles:

o Main fork of roads

o Junction of rivers

o High points or depressions in the area

o Other points indispensable for clear presentation of topography

7} Consistency between spot height and contour line was checked,

8) Matching of sheets was made not by tie—strip but direct matching.

Inspection

After the completion of stereo plokting, the plotting manuscripts

checked by comparing with the aerial photos used for field

identification, the data collected, the symbol and specifications, etc.

Errors and omissions were corrected and supplemented respectively.

- 15 -



While, wuncertain items were marked for ‘the convenience of

confirmation to be made in the field completion.

- 16 =
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5. Compilation

5.1 OQutline of Work .

- The compilation was conducted by using the plotting manuscripts, the
field 1identification results, etc.  according to the symbols and

specifications agreed between Japan and Thailand.

52 Specifications

(1) Scale and coverage of the compilation

1:4,000 . 300 kn?
1:10,000 2,000 km>*

* The compilation for 300 km? was made by the reduced
compilation of the 1:4,000 plotting manuseripts.
(2) Number of sheets

1:4,000 40 sheets
1:10,000 61 sheets

(3) Neat lines

1:4,000 2.5 x 3.75 km (62.5 x 93,75 cm on the map)
1:10,000 5.0 x 7.5 km (50.0 x 75.0 cm on the map)¥*

* Extension was made for 3 sheets (4E-3, 4E-4 and 18S-1).
(4) Papers

Shrink—proof papers were used for the compilation as follows:
Compilation manuscripts: polyester base #500

Data sheets : polyester base #300
(5) Mechanical plotting

Neat lines, ground control points, etec. were plotted by automatic

plotting machine. Discrepancy of neat lines and diagonal lines in

length were limited less tham 0.3 mm and 0.4 mm respectively.

- 19 -



(2)

(3)

(&)

(5)

(6)

Compilation

The compilation manuscripts were made in accordance with the JICA
specifications fﬁr Overseas Surveying as well as with the symbol and
specifications for 1:4,000 and 1:10,000 topographical maps which were
discussed and - agreed between Japan and Thailand. In view of the

uniformity of wmap presentatiom, aperational iostructions were

prepared for the unified compilation work.,

The compilation was made by overlay method, and planiﬁetfic features

and contoured lines were drawn on the same sheets.

The reduced compilation (1:10,000) was made by the photo-processing
method after the completion of 1:4,000 map compilation, and selection

of spot heights and annotations were conducted. .

In view of the efficiency of the subsequent work such as field
completion, dréfting, _etec., ground control point data sheet,
annotation data sheet and road source map were prepared. With regard
to the annotation data sheet which contains so many features to be
presented, two kinds of data sheet: general annotation sheet
(administrative names, geographical names, building names, etc.); and

road annotation sheet (road names) were separately prepared,
The color assignment for the compilation was defined as follows:

Black: Roads drawn to scale, railways, buildings, spot heights

Red: Symbol roads, administrative boundaries, small features,
fence/wall, function sywbols

Green: Vegetation boundaries, vegetation, parks

Orange: Ceontour lines

Violet: Sea and rivers, water body such as lake and pond, fish

ponds, salt bed

The compilation was carefully carried out so as not to wmake any

mistakes or omissions. In case uncertain items found, necessary

‘instructions were made on the overlay for the reference of the field

completion.

- 20 -



54

()

(2)

(3)

(4)

(5)

(6)

(7)

(8)
(9

Details of Compilation

Administrative boundaries and names were presented based on data

provided by BMA,

Roads with more than 2 m in width for the 1:4,000 topographic map as
well as those with wmore than 5 m in width for the 1:10,000

topographic map were drawn to scale and others were symbolized,

Railways were presented in single line running albng the center line

of the track for both of the single track and double track.

Buildings were presented as the isolated buildings on the 1:4,000
topographical map., On the 1:10,000 topographical map, presentation
of the building was divided into the isolated buildings and the
generalized area. Regarding such presentation, much efforte were
exerted so as not to spoil the harmonious presentation of the urban

area.

Solid buildings were marked with 'k" and prominent buildings were

colored in brown for better presentation.

With regard to the area for which the reduced compilation was made
from 1:4,000 to 1:10,000, particular attention was paid to the plami-
metic features, vegetation, spot heights, etc. so as to keep consist-
ency with the area for which the direct 1:10,000 plotting and compila~

tion were made.

Particular attention was paid to the presentation of the depressions,

the roads and the contour lines along rivers.
Matching was made directly on the compilation manuscripts.
Data sheets

The control point data sheet presented ground contrel points,
leveling peints and spot heights,

On the annotation data sheeb, names or abbreviations were presented
in consideration of the type of building and the space available. In
particular, the annotation sheets of English version were prepared by
the photo lettering in order to use those sheets as material for the

preparation of Thai annotation sheets.

- 21 -



5-5 !n_spectibn

After the completion of . the compilation - work, .the compilation
manuscripts were checked and corrected on - overlaid sheets paying
attentions to- the collation with the f1e1d 1dent1f1cat1on photos and data,
the relatlon between contour lines and spot helghts, the comform1ty ‘with
the symbol and spee1f1cat10ns, etc. At the sauie time, uncertaln items

were marked as the ltemS to be conflrmed in the field completlon.

- 22 ~



6." Field Completion

6-1 OQutline of Work

In' the field completion, administrative boundaries, geographical
names and other names were presented on the compilation manuscribts based
on data provided by BMA, and then, in case necessary, the important items
presented on the'manuscripts.were confirmed along with the supplementary

or checking survey:on the changes after aerial photography in the field.

62 Specifications

(1) Scale and coverage

1:4,000 300 km?
1:10, 000 1,700 km® (in the field work)
2,000 Km? (in the indoor work)

(2) Number of sheets

1:4,000 40 sheets
1:10, 000 57 sheets (in the field work)

61 sheets (in the indoor work)
(3) Data and reference materials

Main data and reference materials prepared for the field completion

were as follows:

Compilation manuscripts ... Copies of polyester base (#250)
Compilation manuscripts ... Blue prints (Delmina SSP)
Ground contro}l point data sheets

Annotation data sheets

Annotation sheets in English version

Road sburce map ‘

Aerial phqtosrused.for the field identification

Symbol and specifications agreed between Japan and Thailand

Data provided by BMA

- 23 -



6-3

(1)

Proparatory Work in Japan

Plan of the field completion was formulated in consideration of the

contents of work, the amount of correction of the changes after

. aerial photography, the work period, the schedule of succeeding work,

(27

(3)

(4)

(5)

(6)

(7>

etc.

Thé.survey team was organized with the members Who had Partl‘:lpated

7 in the fleld 1dent1f1cat10n conducted in 1987.

Preliminary study was made precisely onm ‘the compilation manuscripts,
and the uncertain items found in the course of plottlng and

compilation work as well as the items to be confirmed in the field

were all marked.

Major changes after aerial photography for which supplemeutary survey

being considered necessary were marked.
Matehing to adjoining sheets was checked.

Sample waps were prepared for the confirmation of detailed
specifications for drafting and printing, color tone, etc, as a

reference material for the technical discussions with BMA.

Extension sample sheets were prepared by the Japanese side as the

draft sheets.

Operational plan of the field completion was prepared in

consideration of the above 1items.

Prepa:ration of Field Work

For the preparation of field work, 4 headquarters members of the team

arrived in Bangkok on December 1, 1987. The team started with the meeting

with the Japanese organizations concerned as well as with BMA for the

preliminary arrangements. At the same time, the team made arrangements

for accomodatioms, take-over of the survey instruments, hiring of vehicles

and laborers, etc.

(L)

Headquartgrs and accomodations

The following heédquarters office was offered in the BMA building as
one of the undertakings of BMA:
Address: Dinso Rd., Bangkok 10200

.....2‘[{_._



(2)

6-5

The accomodations were set up at the following address:

Bangkok Center Hotel: 328 Rama IV Rd., Bangkok

The hotel is gituated near by the headquarters office and almost in
the center of the project area as well as occupied convenient

location for transportation.
Communications

For business communications between Tokyo and Bangkok, telephone and

telex were used. Communications in the project area were made by

public telephounes.

Formation of Field Party

Each party consisted of the team member, counterpart and labour with

one vehicle.

6-6

(D

(2)

(3>

(4)

Method of Work

To attain uniformed map presentation, operation manual was prepared
so that unified confirmation work was made possible in the field

completion.

The surﬁey work was carriad out by the way of extending its work
coverage from the Center of Bangkok metropolitan area to its suburban

area.

According to the detailed work plan, copies of the compilation
manuscripts were carried in the field, and check and confirmation
were conducted with regard to the suitability of plotting and

compilation made on the manuscripts.

Major changes after aerial photography (bridge, highway, park, etc.)
were surveyed and corrected by using TOTAL STATION (SET-III) and
supplemented on the diapositives {polyester base). Small changes

(housing development, etc,.) were corrected by using plain table.

_25_



6-7

(V)

(23

(3)

(4)

(5

Details of Field Completion

The field cbmpletion proceeded according to the sheet assignment of
which each party was in charge.

Annotation presented on the sheets was, with particular attention,
checked and confirmed in the field according to various data

concerned.

To compare the annotation in English version with those in Thai
version, the annotation list was prepared with respect to name,

letter size and type for each sheet as shown in Table 1.

Preliminary study on the changes after aerial photography was carried

out based on the information of construction work, etc. provided by

BMA.,

Checking survey is described in the following paragraph 6-8.

Checking Survey

The checking survey was conducted with respect to planimetry and

heights covering 11 sheets of 1:4,000 map and 13 sheets of 1:10,000 map.

As for planimetry, two points being clearly identifiable were selected and

the distance between two points was measured by using TOTAL STATION (Set

III) and measuring tape (cloth). By comparing with the distance measured

on the map, accuracy was checked.

Regarding heights, the spot heights and contour lines, particularly

the contour lines of 0 m area, presented on the plotting manuscripts were

checked by using AUTO LEVEL in the field with respect to. accuracy. The

accuracy obtained in the checking survey is as follows:

Number of

spots Mean square error Remarks

chle

Planimetry less than 0.5 mm

1:4,000 |10 spots |0.25 mm on the map | JICA SPECS. LIMIT

1:10,000 [ 13 spots 0.16 mm on the map | on the map

Height less than 0.67 m

1:4,000 91 spots 0.30 m JICA SPECS. LIMIT

1:10,000 | 77 spots 0.23 m
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Based on the resuits of the checking survey, the fbllOWing areas are

identified as the 0 m area:

(1

(2)

(3)

Code No.| Sheet names | Number of Coverage
: ' ‘areas (area) -(kmz)
11~1-B | LAT PHARAO 1 0.003
11-1-¢ DIN DAENG 3 0.009
11-1-D HUAL KHWANG 15 1.145
11-2-C . | KHLONG CHAN -8 0.084
11-2-D BANG KAPT' 6 0.116
11-3-B KHLONG SAMSEN 4 0.978
11-3-D EKKAMAT 1 0.030
11~4-A RAMKHAMHAENG 4 0.408
11~4-B LAM SALT 2 0.035
11-4-C HUA MARK 18 0.402
15-1-D | BANG CHAK 1 - 0.017
15-2-A ONNUT _ 1 0.009
15-2-¢ UDOM SUK 1 0.033
15~3-B BANG NA 5 0.051
Total 70 3.320

The 0 m areas are shown in Fig. 4.

Cooperation of Thai Side

Agsgignment of the counterparts

The qualified counterparts were assigned by BMA and RTSD for the
field completion.. The counterparts wade close cooperation in
conducting guide in the field, negotiation with the local inhabitants

and confirmation of the geographical names, etc.

Preparation of the aunotation sheets in Thai version

The Thai anunotation sheets (40 sheets for the 1: 4,000 map, 61 sheets

" for the 1:10,000 map, 101 sheets in total) were prepared by the photo

letterlng process by RISD.
Conflrmation of the administrative names and boundaries

BMA conducted confirmation of the administrative names aad boundaries

"présénted on the blue prints of theé whole sheets (101 sheets,) .

_'2'8'—.
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(4)

(%)

(6)

(7)

(8)

6-10

‘Pefinition of the sheet names

The names of the whole sheets (101 sheets) were defined by BMA.

Confirmation of the annotation list

The annotation 1list coutaining the annotation in English and Thai

version of the whole sheets (101 sheets) was confirmed by BMA and

RTSD.

Technical discussion
The active opinions were presented by Thai side with respect to the

map specifications in the technical discussions.
Offer of the headquarters office

BMA provided the survej team with the headquarters office in the BMA

Others

Data and information necessary for the work were provided.

Work in Japan

Correction of the compilation manuscripts based on the results of the

field compleﬁion was partly continued in Japan and completed due to the

fact that priority was given on the field operation.

(1)

(2)

(3)

Results of the field completion were incorporated in the compilation
manuscripts and . the original manuscripts of topographic map were

completed.

Proofreading of the ground control point data sheet, annotation data
sheet, etc. was conducted, and the preparation of the data sheets for

drafting was completed,
Final check was carried out on the following:
1} Matching to adjoining sheets

The continuity of the matching made after the supplementary

survey was checked.

2) With regard to the items presented after the supplementary

survey, consistency with other items or data was checked.

3) Presentation on the compilation manuscripts was checked so as not

to make any omissions,
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7. Drafting

7-1  Outline of Work

The .drafting was carried out by the iunking method based on the
original manuscripts of the 1:4,000 topographic map and accofding to its

symbol and specifications'which weré agreed between Japan and Thailand.
7-2 Specifications

Scale: 1:4,000
Number of sheets: English version &40 sheets
Thai version 40 sheets
Coverage! 300 km2
Neat lime: 2.5 x 3.75 km (62.5 x 93.75 cm)
Metﬁod of drafting: Inking
Materials used:
Final drafting sheets for
1:4,000 topographic map: Polyester base (#500)
Annotation sheets: Polyester base (#300)
Final composite sheet for

1:4,000 topographic map: Polyester base (#500)
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7-3  Drafting

(1) Work flow of the drafting is shown as follows:

Original.
Manuscripts
of S
Topographic
Map
Marginal Final . i
Information Drafting . . L
» - tives.
Sheets Sheets _Neg& rves-
{English) i {inking) - ,
| Final .=
_».| Composite
Sheets
{ (English)
Annotation ]
rP Sheets | Negatives [
: _ (English)
Annotation
List
* ..
Annotation _ )
| Sheels - Negatives p—
{Thai)
Final
L= | Composite
Sheets
(Thai)
¥ Negatives ™ Opaque ——
%
Marginal
Information
Sheets
Thai ' .
(Thai) i Negatives [~

*to be carried out by Thai side,
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(2) Details of the drafting

1) The drafting of topography and planimetric features was conducted
" so as not to make any discrepancies in planimetry and indistinct

presentation of lines.

2) Attention was paid so as to keep even density of inking for the

delineation of lines.

3) For the determination of positions of annotation, attention was
also paid so as not to spoil the surrounding planimetric features

and grid crosses.

7-4 Inspection

After the completion of the drafting, the final composite sheets in
English And Thai were checked on their b1ue prints as to the .contents of
presentation.. Errors and omissions were then corrected and supplemented
respectively.

After the checking, the accuracy coﬁtrol table was prepared.
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Bangkok metro

(1)

(2)

(3)

(4)

(5}

B Review of Second Year Work

The review of the second year work of the topographic mapping of

politan area, Thailand is outlined as follows:

In the aerial triangulation, no control point was neglected in the

adjustment computation and the accuracy obtained was twice as high as

the accuracy defined in the specifications.

This is .considered attributable to the fact that the first year

ground control point survey was conducted baged on the well balanced
point distribution which was made posgible by the use of the high
observation towers despite of the unfavourable work conditions such

as bad intervisibility in the flat area,

In the stereo plofting, it was possible to plot ‘the buildings as
isolated buildings each by each for the accurate’ and detailed
presentation of the 1:4,000 topographic map although the 21:4,000

mapping area was extremely congested with so many buildings and

houses.

The reduced compilation from 1:4,000 to 10,000 was efficiently
completed with the unified results owing to the formulation of

criteria for the selection of annotation and spot heights.

In the field completion, <close cooperation of BMA and RTSD
counterparts was given to the supplementary survey ol the uncertain
items found in the course of the plotting and compilation work as
well as to the field reconfirmation of the annotatiom in English and

Thai version,

As one of the major changes after aerial photography brought about
after the field identification which had been conducted in the first
year, Rama 9 Bridge is to be noted. For the efficient implementatiocn
of the correction of such major changes, the use of TOTAL STATION
{SET-111) was very effective.

Regarding the drafring, the sheets for topography and the sheets for
annotation were separately prepared. The annotatiou sheets were also
separately prepared for English version gnd Thai version. As English
annotation and Thai annotation being different in letter size and

length, the mask sheet preparation and the superimposition method

_.3['_._



(6)

were employed. Topographic features which might be vanished by the
imposition of annotation were limited to the minimum, and the work

was completed with excellent results.

At the technical meetings with BMA and RTSD, discussions were made on

so many items regarding marginal information, glossary, sheet names,

administrative boundaries and names, confirmation of annotation,
preparation of the Thai annotation, etc. which resulted in the
congiderable amount of work. However, the work was conducted on

schedule owing to the close cooperation of the Thai counterpart

organizations.

Furthermore, proper and detailed technological transfer to the Thai
counterparts was successfully attained with regard to the work
schedule and accuracy control at the every important stage of work
such as the survey planning, the field completion for changes after
aerial photegraphy, the confirmation of geographical boundaries and
names, the evaluation of survey results, etc. which were carried out

by the Japaneée survey team.
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9. Views on Third Year Work.

In the third yéar, the ~ drafting = (scribing) of the -1:10,000

topographic map and the printing shall be carried out in .Japan and

Thailand respectively.

From results of the study on the second year work

and the related data and information, the views on the third year work are

summerized as follows:

(L)

(22

(3)

(4)

It is necessary to conduct proof pfinting of'the'wholé'Sheeﬁs for the
proofreading to check the color tone of the printed map and the state

of the composition of the whole color separation plates. -1t is also

_necessary Lo send the whole proofs to Thailand as the sample maps.

To attain the unified and high quality of the final products, it is
necessary to prepare the specifications for printing which- contain
process, method, etc. of printing. '

Printing work shall be carried out by the Thai side during the period
from early December, 1988 to late February 1989 acdording"to the

Minutes of Discussion. Therefore, the materials necessary for

printing are to be delivered to the Thai side by the end of September

‘1988 at the latest.

Bacause of weighing as heavy as almost 15 ton- and being so
voluminous, the materials are to be sent to Thailand:as sea CAargo.

It is therefore necessary to throughly investigate the period for and
to set up the measures for such marine transportation.

For the initiation of the printing work, Thal side requested to
dispatch the Japanese expert group to Thailand for guidance of plate

composition and color scheme. It is also considered necessary to

prepare the measures for responding to the request.
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Date

December

1

Tue

Wed

3 Thu

10

i1
12
13
14

15
16
17

138
19
20
21
22
23

Fri

Sat
Sun

Mon

Tue
Wed
Thu

Fri
Sat
Sun

Mon

Tue
Wed
Thu

Fri
Sat
Sun
Mon
Tue

Wed

1. Schedule of ¥ield Survey Work

Period: December 1, 1987 ~ January 29, 1988

Description

Arrival of Team Leader Kanakubo and 3 team members
(Headquarters) in Bangkok

Courtegy call on BMA

Technical meeting with BMA

Courtesy call on RTSD; Arrival of Technical Advisor Mimura and
10 team members in Bangkok

Natioﬁal Holiday (His Majesty the King's Birthday)

Data arrangement

Courtesy call.on JICA office and Japanese Fmbassy; Check-up on
survey instruments

Technical meeting with BMA and RTSD; Field reconnaissance
Signing on the minutes of discussion; Field reconnaissance
National Holiday {Constitutiomn Day);

Departure of Advisor Mimura and Team Leader Kanakubo from
Bangkok

Technical discussion with BMA; Field completion

Field completion

Data arrangement

Technical discussion with BMA and RTSD; Field completion;
Checking survey

Technical discussion with BMA; Field completion; Checking survey
TechnicalldichSSion with BMA: Field completion; Checking survey
Technical discussion with BMA and RTSD; Field completion;
Checking survey

Field completion; Checking survey

Field completion; Checking survey

Data arrangement

Technical discussion with BMA; Field complétion; Checking survey
Field completion, Checking survey

Field completion; Checking survey
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Date

Decamber

24
25
26
217
28
29
30
31

January

1

o B N

10
11
12
13
14
15
16
17
18
19
20
21
22
23

Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu

Fri

Sat
Sun
Mon
Tue

Wed

Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri
Sat
Sun
Mon
Tue
Wed
Thu
Fri

Sat

Description

Technical discussion with BMA; Field completion; Checking survey
Field completion; Checking survey

Field completion; Checking survey

Data arrangement | :

Technical discussion with BMA; Field completion; Checking survey
Technical discussion with BMA; Field coimpletion; Checking survey
Technical discussion with BMA; Field completion; Checking.survey

National Holiday (New Year's Eve)

National Holiday {New Year's Day)

Data arrangement

Data arrangement

Field completion;  Checking survey

Field completion: Checking survey

Technical discussion with RISD; Field completion; Checking
survey

Technical discussion with BMA; Field completion; Checking survey
Technical discussion with BMA; Field completion; Checking survey
Field completion; Checking survey

Data arrangement

Technical discussion with BMA and RTSD; Field completion
Technical discussion with BMA; Field completion

Technical discussion with BMA; Field completion

¥ield completion

Field completion

Field completion

Data arrangemeunt

Pechnical discussion with BMA: Field completion

Arrival of JICA Staff Nakano in Bangkok; Field completion
Arrival of Team Leader Kanakubo in Bangkok; Field completion
Technical meeting with BMA; Field completion

Technical meeting with BMA and RTSD; Field completion

Arrival of Technical Advisor Mimura in Bangkok; Field completion
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Date

january
24 Sun
25 Mon
26 Tue

27 Wed
28 Thu
29 Fri

Description

Data arrvangement

Technical meeting with BMA

Technical meeting with BMA and RTSD; Signing on the minutes of
discussion; Packing of the survey instruments

Departure of JICA Staff Nakano and 10 team members from Bangkok
Reporting at JICA office and Japanese Embassy

Departure of Technical Advisor Mimura, Team Leader Kanakubo and

Headquarters members from Bangkok
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2, Minutes of Discussion

2~1 At the time of the initiation of the field work

MINUTES OF DISCUSSION
ON
TOPOGRAPHIC MAPPING PROJECT OF BANGKOK METROPOLITAN AREA
BETWEEN
THE BANGKOK METROPOLITAN ADMINISTRATION
AND
THE JAPAN INTERNATIONAL COOPERATION AGENCY SURVEY TEAM
ON
DECEMBER 9, 1987

BANGKOK THATLAND

Liielio Ol les Tridire Komadooin

DR. WICHA JIWALAI : MR. TOSITOMO KANAKUBO
DEPUTY GOVERNOR LEADER
BANGKOX METROPOLITAN ADMINISTRATION JICA SURVEY TEAM

(4)



The Japanese Survey Team organized by JICA and headed by M. Tositomo
KANAKUBO Vl51t3d the Kingdom of Thailand on 1st of December, 1987 to

carry out the second year survey work for the Topograpnic Mapping of
Bangkok Metropolitan Area.

‘Prior to the commencement of the work, a joint meeting was held on Tth of
December, 1987, and the following items were discussed and mutualy agreed

by - and Dbetween the Bangkok Metropolitan Administration (hereinafter
referred to as BMA) and JICA Survey Team. |

1. BSecond Year Plan of Operation

The Plan of Operation for the second year survey work was proposed

and explained by the JICA Survey Team and agreed by BMA.

2. Sheet names

BMA. shall determine names of each sheet both 1/4,000 and 1/10,060
scale of maps and supply te the JICA Survey Team the name list in .
'English by 20th of January, -1988.

3. - Topographic Maps with Thai annotation and their marginal information

including sheet name.

Both side confirmed that the maps with Thai annotation and their
marginal information hereunder mentioned would be prepared by Thai

side. JICA Survey Team requests that completion of this work should

be by 20th January, 1988. BMA expresses intention to meet  the

requirement as possible as the Thai.side can.

(1) 40 sheets of 1/4,000 topographic map
(2) 1 sheet of marginal information for 1/4,000 topographiec map

(3) 61 sheets of 1/10,000 topographic map
{(4) 1 sheet of marginal information for 1/10,000 topographic map

4. Checking of administrative boundaries and names

Checking of administrative boundaries and names noted on compilation

manuseripts will be done by Thal side.
1. euicha 7. K
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5. In case that an area to be mapped is too small in a sheet, the area

shall be wapped on extended part from neatline of adjacent sheet.

6. Centents of map was confirmed by both side as Follows;

{1} Cross mark for grid and coordinabes shown on Appehdix 1 and 2
shall be delineated on the final results. - _

(2) Magnetic north shall not be mentioned because of unavailability

" of the data. ) )

(3) Remark on road and railway for place name c¢onnected to destina-.
tion shall not be meﬁtioned. A .

{4) Some symbols shown on appendix 3 shall be added and some -others
shall be changed.

7. Color tone (Hue, Value and Chroma) for printingof 1/10,000 Topographic
map was‘suggested by JICA Survey;Team.as follows and Thai side agreed.

Red 2.5 R U4/12
Brown T.S YR T7/10
Green- 5 GY 7/10
Blue 10 B 6710
Grey T.5 P 5/3
Black 2/

_2 - &L'r'&(,’-# ‘T [<
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PLAN QF OPERATION
FOR
TOPOGRAPHIC MAPPING
OF
BANGKOK METROPOLITAN AREL

(Second Year Work)

DECEMBER 1987

JAPAN INTERNATIONAL COOPERATION AGENCY

{(JICA)
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Plan of Operation
of the 2nd Year Work for Topographic
Mapping of Bangkok Metropolitan Area

1. Background

.Topographic Mapping of Bangkok Metropolitan Area was set forth

in the Agreement on Technical Cooperation between the Government
of Japan and the Government of the Kingdom of Thalland sxgned

on March 19, 1986 for the three year work.

The first year work which consisted of aerial photography,

ground control point survey and field 1dent1ficat10n was conpleted
on July 30, 1987.

The sescond year work which consists of aerial trlangulation,
3terec plotting, compilation, field completion, drafting(1/4,000)
was started from August 11, 1987.

Outline of the Second Year Work

As the 2nd Year Work, following works will be completed:

a) Aerial triangulation 425 Models
b) Stereo plotting
1/4,000 300 sq. kms
1/10,000 1,700 sq. kms
¢} Map compilation
174,000 . 300 sq. kms (BO sheets)
1/10,000 2,000 8q. kms (61 sheets)
d) Field completion 2,000 sp. kus

e) Drafting
i/4,000

300 s3q. kms (40 sheets)

Among the above works, the work of a) through c¢) (Domestie
Work) have completed and the copies of the compilation
manusceript have been brought into Thailand for the map
compilation work to be carried out in Thailand from early

December,

Fileld Completion Work

3-1 Work Contents

1987 through the end of January,

1983

In order to supplement the geographical information,
topographic features and contour lines drawn by the
stereo-plotter, following filed completicn work shall be

conducted:

(12)



a) Uncertain itenms during the course of the stereowplotting
- and/or compilatien work, shall be checked and confirmed.

b) MajJor changes after the aerial Photography done im the first
year shall be corrected. If necessary, supplementary survey
will be conducted using total station, plain table and

level.

- e) Survey data to be provided by BMA shall be incorporéted'in
the compilation manuscripts. : '

3--2 Formation o: JICA Survey Team and Schedule

1587 19838

Haue dssignmeat December January
(Head quarters) .
Tositomo Kanakubo Leader 110 20 29
] i ) 1 ) . ] 29
Isao Ikeshima Deputy leader
- : - 3
Chozo Obara Mapping planner L 2
(Field completion) ' '
Yoshikazu Tbusuki Chief surveyor 1 29
. - . : :2
Kazuo Furukata Surveyor 3. : - _ f
. : ] 27
Mitauo Sunaoshi "
27
Eazuo Tabuchi . 2 :
- i 27
Yasuo Hongo "
) - I ' 27
Mibauyoshi Takahashi n
' i 27
£azuhiro Ishizuka n :
_ 3 27
Hiroshi Saitoh "
: : g 27
Yasukl Kondo "
- i 27
Akimasa Takahashi -
I 27
Masashi Kita "
-2 -
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3~3 Party Eormation Plan

Fleld parties

York Hunber of Number of | Break-down Total number
chief surveyor |{ party of a party | of aurveyor
_ 2 Japanese 10 Japaness
Field surveyors surveyors
completion 1 5 1 BMA 5 BMA
counterpart sounhterparts

3-3 0ffice Space to be Provided by BHA

Number of
room

Space

Period

1

10 ¥ 5m

2 months

1)

2)

stored in the rooma.

The rooms shall be equipped with ordinally facilitiles
such as telephone, alr condition, loek, proper
‘lightings, etec.
Bata, survey materials and instruments shall be

Data and Specifications to be Discussed and Confirmed During

the Field Work

k-1 Data Prepared by JICA Survey Tean

a} Second copy of compillation manuscript 101 x 2 sheeta
b) Delumina copy of eompilation manusecript 101 ¥ 1 sheets
¢) Copy of English annotatlon sheet 101 x 2 sheets
d) Copy of English marginal information sheets

(174,000, 1/10,000) 2 sheebs
e) Sample of drafting sheet (1/4%,000, 1/16,000) 1 sheet
f) Sample of color proof for printing (1/10 000) 1 sheet
g) Polyester sheet for Thal annctation 101 sheets

Others data
(Mapping sheet index : refer appendix 1)
h.2 Data Prepared by BMA

a) Coufirmation data of administive names and boundaries

b)} Thai annotation sheet (1/4,000) 4o sheets
" (1/10 000} 61 sheets

¢) Thai marginal information shest (1/4,000) 4o sheets
: n (1/10,000} 61 sheets

(14)



k.3 Specification to be Einalized by the Field Completion
a) Speciﬁicatipn of amendatory and additional symbols

_ _ (Refer appendix 2)
b) Specification of marginal inforwation sheet '

e) Specification of photow-composition style (Refer appendix 3)
d) Specification of printing map
§ueceeding Work to be Conducted in Japan
Original manuscript of the field completion shail be made using.
the scribed sheets (1/10,000) and the polyester sheeta (1/74,000).
Specification of Thai Annotation Sheet
a) Period of preparation
From Dec.7, 1987 to Jan. 22, 1988
b) Number of.map sheets
Topographic map (1/4,000) ko sheets
Topographiec map (1/10,000) 61 sheets
¢) Annotation method
Photo composition and stick or lettering
d) Charaéter size and style

Size and style of Thai amnotation should be same
a3 English one

€} Position of stick

Same position as in the English annotation sheets

(15)
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Topographic Happlug of Bangkak Metrapolitan Area

Photo-composition Style of Eaglish (Drace)

Apunﬁdix 3
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2-2 At the time of the completion of the field work

MINUTES OF DISCUSSION
ON
TOPOGRAPHIC MAPPING PROJECT OF BANGKOK METROPOLITAN AREA
BETWEEN
THE BANGKOK METROPOLITAN ADMINISTRATION
AND
THE JAPAN INTERNATIONAL COOPERATION AGENCY
ON
JANUARY 26, 1688

BANGKOK THATLAND

7.
&(‘/‘/ T(,‘/:‘//‘(l_ é\»_’,{':v\,.tl.'é:(,{

MR. TOSITOMO KANAKUBO

DR. WICHA JIWALAT
LEADER

DEPUTY GOVERNOR

BANGKOK METROPOLITAN ADMINISTRATION JICA SURVEY TEAM
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Minutes of Discussion

on

Topographic Mapping Project of Bangkok Metropolitan Area

The Japanese Survey Team organized by JICA and headed by Mr. Tositomo
KANAKUBO spayed at the Kingdom of Thailand from ist of December 1987
till 26th . of January 1988 to carry out the second year survey work
fFor the Topogréphic Mapping of Bangkok Metropolitan Area.

Upon the completlon of field cowpletion work in the second year

survey work, a joint meeting was held during the period of 21st to

26th of January 1988, and the following items were discussed and

mutually agreed Upon between the Bangkok Metropelitan Administrabion

(hereinafter referred to as BMA) and JICA Survey Team.

List of attendants is shown in Annex A.

I. SECOND YEAR WORK

I-1 Progress of the 2nd Year Work

Lbems of Work

;eriai Tr;angulation

Stereo-plotting 1: 4,000
1:10,000

Compilation 1: 4,000
1:10,000

Field Completion

Drafting 1: 4,000

March 1988.

Coverage

H2; %odels

300 Km® 490
1,700 Km?® 57

300 Km? U0
2,000 Km? 61
2,000 Km?

300 Km? HO

*Expected to be completed by

Frogress at

Present ___

100% -
Sheets 100%
Sheets 100%
Sneets 100%
Sheets 100%

100%
Sheets *

the end of

I-2 Field Completion

1) Style and Size of Annotation

Style and size of annotation in Thai and English shall be in

Appendix 1-1 and 1-2.

(20)
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2} Marginal Information

(1) Glossary as shown jp Appendix 1-3 shall be mentioned on
the map of English annotation. '
(2)  One part of explanation of marginal information shall be

changed as- shown .in Appendix 2-1, 2-2, 2-3 and 2-4,
3) Spot Height

Spot height on map of 1:4,000 and 1:10,000 shall be shown 1in

meter with one decimal point.
4) Data and Map List

The data and map which JICA Survey Team received from Thai side

are as follows:

{1} Map for Administrative Name and Boundary
1:4,000 40 sheets
1:10,000 61 sheets

{2) List of Annotation in Thai and English
1:4,000 40 sheets
1:10,000 61 sheets

(3) List of Sheet Wame

as shown in Appendix 2-5, 2-6.

{4 Annotation Sheet
1:4,000 40 sheets
As for 1:10,000 the map for 61 sheets shall be sent to

Japan side by February 29, 1988.

I-3. Delive&y of the ground control point survey results

The Japanese side handed over to the Thai side the survey results

of ground control points as shown in Appendix 3-1.

é'—}( . C{/(_,;(
_ 7 -
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II. THIRD YEAR WORK

In the 3rd year (Final year),
be carried out:

the following work is expected to

Drafting (1:10,000) 2,000 Km? 61 sheets
Printing {(1:10,000) 2,000 Km2 61 sheets

As to'the 3rd year Wwork the both sides confirmed that the drafv

tlng shall be conducted by the Japanese 31de in Japan and the prlntlng
shall be carried out by the Thai side in the reproductlon facilities
of Royal Thai Survey Department (hereinafter referred to as RTSD)
uéiﬁg”thé materials.to be provided by the Japanese side.

Both sides 'also confirmed to make close c¢ooperation for smooth
implementation of the Work.

ITI. PROCESS OF THE FINAL PRODUCT PREPARATION

The process of the final product preparation to be carried out

by both sides is as follows:

IIT-1. Drafting

1:4,000 topographic map:

The Japanese side shall send one set of the final draft sheets to
the Thai side by the middle of April 1988.

1:10,000 topographic map:

Checking on the surprints shall be méde by the Thai counterpart in
Japan. The Japaneée side shall send the surprints checked by the
counterpart to Thailand by the middle of July 1988 for the final
confirmation by the Thai side. The Thai side shall make final

check and return them to Japan by the middle of August 1988,

ITI-2. Proof printing

The Japanese side shall complete the proof printing of 1:10,000 Topo-
graphié map by the end of September 1988,

7. K
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ITI-3. Modification of the specifications of topoghaphic map

The Japanese side shall make slight symbol modifications and map

color adjustment for better map representation of the f'inal products.

III-K. Provision of the reference and consumable materials for'printing

The Japanese side shall provide to the Thai side with the reference
and consumable materials for printing by the end of .September 1988.
The Thai side shall be in charge of custom clearance, ﬁransportation
to warehouse and storage under proper témbehabure and humidity at

its expenses.

1)  Reference materials

Specification for printing 1 sekt
Composite films .(Negative) 1 set
Proof (sample map) 61 sheets (1. set)

2) Consumable materials

P3 aluminum plate (74.1 x 92.5 cm ) 450 sheets

Printing paper (75 x 95 cm) 100,000 sheets

Printing ink {2 Kg/can) 200 cans (for the above)
Blanket Rubber {(113.9 % 130 cm )} .- I sheets

Gum Airobic - 15 gallon

Others | 1 set

Thai side strongly requested, considering usefulness of the map, to
increase the account of consumable materials which would be enough
for printing 1,500 sets of 1:10,000 topographic Map in Thai version
instead of 500 sets originally agreed in the Scope of Work {The
- number of printing paper shall be 171,000 sheets for 2,000 sets).

Japanese side stated to convey this request to the JICA Headquarters

for its considerabion.

T K
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TII-5.

The

Dispatch of the Japanese expert group for printing

Thai side requested the Japanese side to dispatch the expert

group for guidance of plate composition and color scheme.

The
the

" for

TII-6.

(1)

(2)

(3)

(1)

JapaheSe side shall take necessary measures for dispatching
expert group for initiation of the printing work as well as

confirmation of the completion of the printing process.

Completion of the project

The work of tropographic map of 1:4,000 shall be completed
upon the consignment of the original manuscripts: from Japan
to Thailand by the end of September 1988. The Thai side
shall obtain the approval from the authorities concerned to

send at least one set of the blue print copies in order for

Japanese side to confirm the completion of the work of

prOducing 114,000 topographic map. Japanese side shall keep
above map confidentially and send back them to Thai side

after the confirmation.

The work for topographic map 1:10,000 shall be completed
upon the completion of the Printing work in RTSD printing
facilities by the end of Feb. 1989. Thal side shall obtain
the approval from the authorities concerned to send at.least
one set (1 set : 122 sheets) of each of English and Thai
editions with security stamp to JICA by the end of March
1989 in order for Japanese side to cbnfirm the completion of
the work of producing 1:10,000 topographic map.

Japanese .side shall keep .above map confidentially and

send back them to Thai side after the confirmation.

Japanese side shall submit BMA 50 copies of final report in

English version by the end of March, 1989.

The technical cooperation program for this project shall be

finalized by the completion of the above vorks.

(24) e hs

A



IV. SEMINAR

Thai side requested Japanese side to cooperate in the occasion
of holding seminar for technology bransfer of topographie mapping and

utilization of the topographic map in March 1989,

Japanese side stated to convey this request to JICA Headquarters

for its consideration.

() b,
(25)
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Annex A

List of Attendants

THAI SIDE :

Bangkok Metropelitan Administration

Dr. Wicha Jiwalai

Mr. Bampen Jatoorapreuk

Mr. Supot Pongkidakan

Mr. Chailurt Panjatevakupt

The Royal Thai Survey Department

Maj. Gen. Thamnoon Udomsorayuth
Col. Anan Phunsanong
Lt. Col. Somsak Nuanurai

Lt. Col. Ronnachai Bamphenyu

JAPANESE SIDE :

G.5.T

Mr. K. Mimura

JICA Headquarters

Mr. T. Nakano

JICA Thailand Office

Mr. T. Hino

JICA Survey Team

Mr. T. Kanakubo
Mr. I. Tkeshima
Mp. C.. Obara
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Peputy Governor

Director General, :
Department of Public Works

Chief of Public Works Planning
Sub-Division. - '

Staff of Public Works Planning
Sub-Division

Technical Advisor

Peputy Head,
Social Development Cooperation
Department :

Assistant Resident Representative

Leader
beputy Leader
Mapping Leader

CZA-OLLA



Appendix 1-1

¥31I37 IRVIS ST 341 @

Atue 3391 Jo 3dAy Joj 57 ardwes oaoqy eNdeway

431137 IHOTY &N SX FdAL ¥ ¢ 410K

| retminea 2 I Cymmerems fOU /2402103 12¥30
.q:__._nﬁ.m LES g ANVTIVHL 40 4770 oy A-5z=103 41n9 ¥3s
s 2 B Cwmes wez P01 2=42-103 {TITHS)
. HETPDIE a ;] HVYNVITVI ONOTHN | 1L 2-62-103 {HNTaEH)
LRzIMLGILILTH “he 8 VAVHHS OVED YN IV | 8t o~52-103 (30dV7) U3AIY HIALH -
Ry o1 ¥ wmationy peedd (8 |1/0-G2-003 NOTIDDULSHOD
wuarbuelozmop oL ¥ 45 twmue woxwwrm | O 0=52-903 HOTLYLS
erunuTI 21 ¥ JNTAVHTIVE  ETHON | OL 3-52-903 AYMIIVH IYATIVY
prcagg ¢ ol ¥ Tanva o 29-52-803 1334LS/3HYT
R 2t ¥ LIAMRASS Promtrit [+}1 D-52-303 avoy YIDHIAQHd
LGTLIID INLYELR 2t ¥ NHOMYHYHEH HATTYHD oL 0-52-303 RYRHIIR
REMRUATE zt ¥ JHLOSTINVS HONTH L o J-52-q03 avod TVHOILYH avoH
Cnnelymammann zZ ¥ LYGIHIT wHOUYNEIINT Hewarvs | ) I-kt-503 - LMOSYIY *LH0JHIY
| Tenenu 4 ¥ prpdway wong | a1 [ /9-BE-503 Nyvd Xuvd
R ot Y s dop ey g |/0=hE-g03 LEZHNHOK INIHNAHDH
Jpu— 2t i g oy 6 |1/o-xE-goi UL
eI 2t ¥ 0 el A ey & |1/2-uz-303 321440 1504
gL z1 s P S o & |/o-42-p03 0012S SHIIGII0E
aciﬂpcn..m_.:— 9 ¥ Guwg apeg weg nyg 21 |1/9-%e-R03 - 3ONAGTSIYE MIH
‘nEnsnteRu Ll 1 Y. vog Guey Suouy veg | kb [1/9-42-903 OVTIIA
prutlnisa oz Y 1V DNVB LaHn gy | ="he-g03 IDIEISIa
LLULL[ILRITRLUCE oz ¥ NYNYHd LNWVS WymanvHD, | 91| o-uz-303 SONIAOYA [HOTLYEISTHINGY
. 3zis EREE 3715 F11LS W3LL
s . HSTIOR3
000'#/1

ONIE3L3T CLOHd 20 Iidwvs

éu! 75/‘{5‘

(27)



Appendix 1-2

Y¥311E7 INVIS ST 3diL §

Y3113 IHOIY 40 §I 3dhL ¥ I0H

"ATue Jd93331 Jo adA3 Jog s aTduer 2A0qy :chdemsy’

[ T8 o wmers [@71 [/9-52-103 iovas
mujctg K ONVIVHL 40 4109 [s°E | o-52-103 1m0 vas
e g 5 ruves w1870 | 9-%2-103 (TIvHE)
WLt GuyY 21 g CMYNYHVI oNOTHY gz 2-52+103 (Haxgax)
LAZEMLGILIYTH 7 g VYAVUHS OVHD WVN avi° |88 | o-s2-103 {3D8¥1) HIATH YIATY
Z - ;
[ rr— v ¥ warsrtmey peew g-1 i175-52-9d3 HOLIDNELSHOD
*makiuniaLnLos 2 ¥ “x5 Aymuve woworrew - (871 | D=6Z-g03 ROLL¥3S
CHIDMEMILL 11 r aurt avecievy amgon (272 2-52-902 AYATIVY CAVATIVE
ROLLACR ] ¥ el gt 2-52-g03 JL3FEI5/3RYT
ugriinng g ¥ Lanas.roem 1871 o=52-302 GYOU IVIDHIAGHd
_.anc_..a“mo-r_.m_.rs oL ¥ R MOM VRYRYH MY 22 J-52-803 CRYMHOTH
e g T ot ¥ smuorows wouvns, 1272 | o-cz-goa avo¥ IVHOIIVH avoy
cntlimamatang 8 v Aucdnly IvdotywIME woxonyz | 8°L.F D-n1-503 LY0UIY LUOJYTY
et | i fydeey wong gL | 7/3=31-503 Auyd Hevd
mepgesst Ui ] ¥ ...I..l. tpoems | 870 [1/9-12-503 INZARNON LHIHANOH
JAm— 8 ¥ b R B*1 | 7/0-%2-g03 kglicH
Rpere L 7 ¥ e I N R T T ] 2D1440 1504
kit T | 1] v ot LU g7l F1ro-ye-ao0d OGS DNIIQIXNE
CUmPLIMDIEY al ¥ . bwrgemswaen  12°2 |/0-72-503 + FDMAQISIE At
.:.mﬂz.ﬂwm.&cuarm_. %1 ¥ vog Guwg Guoyy ueg | 0°E |[1/0-§Z~03 30¥1T1IA
gauslnen: | g v VI ONYE LauM  |SE | 9-ke-80d e
wﬁcrwﬂwswmsmmmms 94 ¥ NVYEd LNAVS tvmdnviD. € o-h2-g03 30NIAGL [HOTLVRLSTHIHGY
) j AL1S FAAL 3zi5|  Fils HELX
" YN (5 LT
000'0L/1

DNIHUTT OMOHd H0 Fidnve

7 K.

&t i~ a—r\

(28)



AMPHOE
BAN
BUNG
CHANGHWAT
KHET
KHLONG
LAM

MAE NAM
MU BAN
SOI
SUAN
 THANON
WAT

GLOSSARY

...........

-----------

...........

...........

...........

...........

-----------

-----------

-----------

...........

...........

Appendix 1~3

SECONDARY ADMINISTRATIVE BIVISION, DISTRICT

VILLAGE

HOUSING ESTATE
LANE, STREET

PUBLIC PARK

(29)



Appendix 2-1

7 K

EHYN dVH
“OH 30603

. ’ 5 | I A |
000 hit XBYoNncd

..--1- 1---,-J _ .H
. — HCREING'
. : T LD 'xuvsson! 000 2L AN Fre==zg g

SIRYIINQD $IIDHIDY xgguT - © - YR SINDJOHIZN NOUONVE Naee ew Aawm e wmn

30 SHEYH TOMRAS | h.... ..

"
.
¥
[
t
]
]
H

e e w wm e was vwarard b,

e s
L R I R I T T T T T Ty

.
.

L L

auanal

“ON 340D AWV avH Q00%n 1 Modouve

ooo' st
uo4d
HOTIVHUOINT TYNIDUVH

Cj(z’/'dl/éi41

(30}



Appendix 2-2

"Q0ROL %oxBueq ‘Buemuy. TeQH 39UN  ‘peoy T4TEW ITW ‘UOTI
-2a3sTUTWPY . uegrTododgay YoxZueg ‘syaoy 0TTAnd 10 juswjaedag ay3 o3 dew syl Jo

®

SS2UINJSSN 2Y] SUTSEIIQUT 403 JUIWNOD PUB SUOTIDRJJI0ND Usjdd 09 pedan 348 SJ3SQ

“yHg ‘saaop ©1Tqng Jo juswgaedsg

J63NqQTIISIq

¥OTIr £q gg6L  uodmy 03 LgeL ATnp @ FuTajesq puR uoTieTIdwo) ‘Furlloid
¥vorr Aq mmm+ Laenuep 03 1961 umnEmomm." . uoT3eTdwo) PTITI
yoIr Kq LgélL aunp a3 yodeR HIOM »mbpﬁm.ﬂﬁmwm
VoI A9 Lg6iL uoJdEy : AydeJadojoud TBTIDY

ssdaqJaenbpeay purmwe) swoJddng ‘quswgaedsg £9aang Teyl

TeA0y 2U3 U3ITH UOTIBUIPJIOOD PISOLD UT Acuafe FulquawsTdut S PoAJas (YWE) UOT3

~BJ3STUTWPY UR3TTOd0Iq51 AoxBueg ‘sadop 2I1GNG JO juawidedsq uedep JO 3UIUULIAGY

ay3 puz JuUsWUJ2AOn TRYL TRAOY -8Y3 UssmMieq uOTamJaedoos aspun peonpodd sem dew STU]

A

TpUBTIRUL MoxIueg ‘preoy osurg
(¥Wg) uoTaeulsSIuTwpy uejtrodoalsy Xoxfteg

-

“09NQTaLST]
ga6l 2usuwgsedsg Asaang ﬂwsw TeAny
§861 uoamy 03 Lgsl ATnp

L8861 aung o7 yoawey

I

Fuijutag
Furajesqg pue uorjeTTdwo)y ‘Juriseld

4

LYY

(voIr) Aousdy uorieasdoo) TruUCIZEULDGUY uedep dacy Adaang pPISTd

1961 yoaey AudeaFoqoug TeTJAoV

-qusuwjaedsqg Asadng TeUL TeAoY 9U73 U3Tm UOTLBUTPJOOD DPISOTD UT Acusde 3Bull

~uswoTdWwT ST PIAJLSS UOTHBIISTUTWPY UB3TTodoJ3al doxTueg sy -uedep JO JUDWUJIDACH

249 PUB JUaWUIRA0D TRYI TBAOY U3 ussmgag UoTgeJodoos Jspun psonpoad sem dew STUL

L

®

(000" h L 40 ISV NI) ‘@ awv (D do 3IoN

{31)



Appendix 2-3

Q3NYTIN0D $TIONIOY

d0 SHYvY

I0THIS —

*
v
[
'
’
4
£

.

e

’
e

e s ama =

ananz

Ty aAsn mawaas T T Fabaiciuiete T I TR

L o . .t .
D P ! —_—— i@ i o
e X n.h.c H.G.:WWOI._O. 000°CL:L 3TVDS FEETET :
AY¥aENnog HMQZH ———— d¥H STI0d0¥ITH HOUONYY === ==t tame oo

“ON 3000 THYH dVH 000°01:1 MOMDNYE

ooc'or:t
do
NOIZVIHOINY "TVNIDUVI

g J“-r_’!‘

C’O/‘

(32)



Appendix 2-4

.oo:oﬁ_xoxmcmm “*Buenuy Teny 39Uy ‘PeOY TJ3TEW 3TH ‘UOTH
C—BJGSTUTWPY UBJTIOC0JIB|. MoxTFueg ‘siaoy 01Tand Jeo juswjaedag syl o3 dew STY3 jo

§SaUTNjosn 9Yj. BUTSERGDUT JOJ JUSWWOS DUB SUCT4ODJJ0D J8J34 03 Padun sJae sJas)

©

“YWg ‘sdaopm. oITqUE JOo ausugJedsg

wmmw ucmspgmamm‘hu>gsm TRYL Teloy
¥OIP 4 gg6i Jaquegdsg 03 Lg6L ATng
¥oIr Aq gg6l Adenuep of g6l 4oquevsg

VOIL AQ Lg6L suny 03, Udasy
YOI A4 Lg6L udamy

403NqTI3S I
FUTFUTI

ButgJesq pue uoTzeTrTdwo) ‘3urizord

. votasTdwo) PIoTd

Aaop Laaang pIatd

AuydeaBoqouyg TBILSY

. -ga9jJenbpesy puewwon swsadng ‘gqusuidedsq Asaang TRUL
TeA0Y 943l Uy3In noﬂumCHnLooo pesoTo ut Aousfe Surquawsidwr SB PIAJIS (VWE) UOTI
rmgumﬂcﬂev¢ UB3ITOdoaq 9 HoMIBueg 's$HJOM TTTqnd JO juswiamedsg -usdep JO JUINUIIACD

_9Y3 PUB JUBWUJBA0D TBUL TeEAOY aY3 UPIM33G uoTleJaadooo Japun peonpoad sem deir sTUL

A

"pUBTTEUL ‘HoNPUEY peoY osuiq

(Yjg) UOTIBIISTUTWRY UejTTodOJIaK MONTueg
gebt ausmzaedag hubL:w 1Byl TeEloy

gg6L uoJey.o3 Lgsl Arnp

1861 Bunp 03 youey

(VOIf) Acuafy uoTzedadoo) feuotjimudajul uedep

1861 woamy

.

J03nqTJISTY
FuTzuTad

Surgjedq ‘pue uoTjelTdwo) ‘Furlzeid

MaoM Lsadng DILTJ
fydealdogoug tetasy

“quswgJedag Asadang TRUJL TBAOY 2U3 U3 TM UOTIBUIPJIOOD PISOTO uT Aousde Bulj
~uswaTdwI Sse peAJdls coamepmH:ﬁEv<.cmnﬁHOQOLum: sdexBueg sy -uedeEp JO qUANUJIRAOY

2Y3 pue pnmscmm>ou TRyl Teloy mnuw:muzuun uorqedadooo Japun psonpouad sem dew STUL

O]

(0000121 40 ISYD NI)

® aw @ 40 FIon

(33)



LIST QFf SHEET MAME

Appendix 2-5

(v}

114,000
SHEET HO. . THAT ENGLISH
§-4-B, 7-3-4 Uzt PRACHA CHUN

6-4-D Wdau BANG SON

1-3-C WAl HO WANG

10-1-D adadu TALTNG CHAN
10-2-4 IRV BANG PHLAT
10-2-8 yada BANG SU

10-2-C vt BANG YIKHAN
10-2-D 79 | DUSIT

10-3-8 H1in PHRAN NOK
10-3-D . AU KHLONG BANG WAEK
10=1-4 Hisung PHAA NAKHON
10-4-8 T URUPHONG

10-4-C 2at3outng WONG WIAN YAT
10-4-D v1atn BANG RAK

11-1-4 gmapdns SUAN CHATUCHAK
11-1-B “gaand LAT PHRAOD
11-1-C A DIN DAENG
11-1~D TR RET HUAT KHWANG
11-2-C naoedu KHLONG. CHAHN
11-2-D unzl- BQNG.KAPI
11-3-4 innedu MAKKASAH

11-3-B nagd i dy KHLGNG SAMSEM
11-3-€ dauguii SUAN LUMPINI
11-3-D ol EKCAMAT

11-lA PPeTPLTIR RAHKHAMHAENG
11-4-8 a3 LAM SALI

11-4-C i muan HUA MARK

1H-1-B uaTuL g BANG KHUN THIAN
14-p-A grHungan KRUNG THEP BRIDGE

(34)
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(2}

LIST OF SUEET NAME
t:h,000
SHEET NO. THAL éNGLIs_ﬂ
14~2-8 TNTEER TANNAWA
1-2-C 1w fyrey RAT BURANA
1-2-p deH T I MY RAMA 9 BRIDGE
14-4-B, 15-3-B Undn PAK LAT
15-1-4 fiaaLay KHLONG TOEY
15-1-8 B EARTIE] PHRA KHANONG
15-1-C Unzidy BANG KACHAD
15-1-D JRTETTE BANG CHAK
15-2-4 pauuy OHNUT
15-3-C ot YDOoM SUK
15-3-8 TR BANG NA
—_—
RS
(A0 o A q
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LIST OF SHEET MAME

1:110,000

Appendix 2-6

(1

SHEET NO.

THAT ENGLISH
13- gAY LAM LUK KA
3 -3 Twanalninaut iaq BAN ‘TALAT MAI DON MUANG
3 - Tunaidaing BAN TALAT WAT KO
4.3 unanadama BAN KHLONG SAM WA
I -4 tung BAN KHLONG PAET
Ug.3 Twunaaduday BAN KHLONG-SI? SONG
4. Tunadadud BAN KHLONG SIP SI
6 -4 ~y1etau BANG SO
7 -1 RISRIR BANG KHEN
7 -2 U8 BAN BUA MOH
7 -3 tnuasfidng KASETSART
7 -4 tuinasaay BAN KO DON
8 -1 Yrunagdayduan BAN KHLONG “TAWAN TOK
8 .2 Tuwudzla BAN BAEN CHADC
8 -3 iy HIN BURE
8 -4 dns BAN KO
©BE-Y WaaLen HOHG CHOK
8E-2 1A BANG NAM PRIEQ
8E-3 Wrusas gl BAX KHLONG YUK HAZ
8E-Y Tuti maanany BAN BUNG THONGLANG
9 -1 BN PHUTTHA MONTHON
9 -2 Tunga I BAN KHLONG BANG KHUNSI
9 <3 RTTAINYY KRATHUM BAEN
g -4 Fiunagaurals BAN KHLONG BANG PHAT
10 -1 aded TALING CHAM
10 -2 1dn BUSIT
10 -3 “fidg i LeIn KHLONG BANG WAEK
10 -4 Wszun1 PHRA MAKHON
1= N RULERE HUAL KHWANG
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LIST OF SHEET NAME {2)
1:10,000
SHEET NO. THAT ENGLISH
1 -2 uraned BANG KAPI
1 -3 . nzdy MAKKASAN
LARET W muna HUA MAK
12 -1 unga svaauna BAN KHLONG LO LAE
12 -2 Yot BAN BUNG BUA
12 -3 Frunasawiia " BAN KHLONG -NUNG
12 -4 ammnTei LAT ~ KRABANG
12E-1 Wua‘uen BAN LAM KHAEK N
1282 FrudeanTes BAN BUNG LAM KHLO
12E-3 Vg BAN AT BAEN
12E-14 _ ﬁﬁuaﬁﬁhuéq BAH LAM TOITING
13 -1 NETLETTIRE BAN SAKAE NGAM
13 -2 AIGRIEAT HOHG KHAEM
13 ~4 T1uaaasunuau BAN KHLONG BANG BOM
- pBady PHAST CHAROEN
14 -2 113gfg1mz " RAT BURANA
W -3 uapuL Y BANG KHUN THIAN
-4 Fiunaaauiana BAN KHLONG BANG MOT
15 -1 wizlous PHRA KHANONG
15 -2 Yrunuawa BAN NOMG 80N
15 -3 HIzUTIUAY PHRA PRADAENG
15 -4 tunaaSIHIA BAN KHLONG NAM DAERG R
16 -1 g BAN MAKHAM THET
16 -2 U1 BANG PHLT
16 -3 Funaaawaaeda g BAN KHLONG BANG KAEO YAI
16E-1 Yuiiugna BAN THAP 140
17 -2 IR R BAM RAHAN
17 -l ﬂﬁutnnziﬂé BAN KO PHO
18 -1 Fuianszua BAN HUA KRABU

(37)
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LIST OF SHEET NAME

{3}

1:12,000
SHEET O, THAZL ENGLISH
18 -2 dnAasInTay BAN KHLONG TA SOW
18 -3 Tuanda BAN LUK WUA
v
185-1 BRI KHLONG ST KUMAN

(38)
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Appendix 3-1

Liét of the Final Results of

the Ground Control Point Survey

Horizontal control

(1) Observation and calculation sheet for control point

Vertical conbtrol survey

(1)  Ovservation . and ocaleculation sheet Ffor determination of
control point height
(2) Levelling note and result (3rd order levelling)

(3) Llevelling note and result (supplemental levelling)

Computation sheets.

(1) - Original draft result
(2} Calculation sheet

Field notes

(1) Distance observation sheet (3rd order control point survey)
(2) Horizontal angle observation sheet

(3) Vertical angle observation sheet

Description of Points

{1} Control point description
(2) Final result and description

(3) Bench mark description No.1

(u) -ditto- No.2
(5) ~-ditto- No.3
(6) ~ditto- Ho .4
(7} ~ditto~ No.5
(8) ~ditto~ No.6

Total 17 Files

(4 fielea
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