CHAPTER 4 GEOGRAPHIC INFORMATION SYSTEM - DESCRIPTION AND
BASIC OPERATION

Many of the data used to make the final map producls have been converted to
digital data and stored as computer files, These compuler files are uniformty formatted
to conform to standard PC Arc/Info Geographic Information System (hereatier referred
to as “GIS”) format, to be used primarily in a PC Arc/info GIS.computer system, This
chapter describes and summarizes the GIS system and operation, and how to use the
digital data in the Are/Info GIS system,

4.1 GIS System Description

A GIS system is a combination of computer hardware and software, which is
capable of storing, analyzing, and manipulating geographically referenced data, It can
perform analyscs and allow queries based on spatially related data, and allows different
data files to be linked together for advanced analyses. The components of the GIS
system arc described in further detail below.,

4.1.1 Computer Hardware

The computer system used for the GIS is an IBM compatible personal
computer {(PC) containing the latest technelogy. In order to mect the nceds of
processing large volumes of GIS dala, the sclected model exceeds the minimum
requirements of Arc/Info GIS software. It contains sufficicnt RAM memory and hard
disk storage to allow efficient GIS processing. In addition, a high-resolution colour
monitor is included to display the complex GIS data and maps. It is also possible to
conncct a varicly of peripheral hardware 1o this computer through the serial and
paralict ports, and through optional adapter ports.

4.1.2 Peripheral Hardware

In addition to the main computer there are several possible oplional
peripherals which might or could be connected to and used with the GIS computer.
Typically, a printer, plotter, and digitizer arc desirable. Other possible peripherals
might include a scanner and a second monitor.

4.1.2.1 Printer

The printer is a high-resolution colour printer that can use paper of at least
A4 size, and morc likely A3 size. It is fully compatible with the computer and GIS
softwarc. It should be used to create page sized colour maps and figures as well as

general text and tables. For lurger size maps, a plotter or special printer should be
used. '

4.1.2.2 Plotter

Plotters come in a varicty of sizes, from Ad to Af), and other capabilitics
such as formats and ink types. Since the colour printer will handle most of the



page-sized maps and figures, the plotier shoutd be used for larger maps and
figures, There arc many options for plotters and they should be considered
carcfully, The plotter can use different types of media for plofting, from puper to
Mylar plastic, cach with a specific purpose. Most plotting will use AQ size paper,
cither in cut sheets or from a roll. The plotter uses the latest inkjet technology and
can print a full range of colors, producing beautifal maps and posters, but care
must be taken to provide proper maintenance.

4.1.2.3 Digitizer

The digitizer is used o convert dala from paper maps to digital files and is
one of the primary sources of GIS data. Digitizers come in a variety of sizes,
ranging from Ad to A0, and the cursor usually has cither 4 or 16 buttons, the fatter
being preferred. The larger AQ size is patticularly useful since it allows large maps
to be digitized at once, without dividing the map into tiles, or sections. The
digitizer is a precision device which allows very small and detailed features to be
digitized. Care should be taken to digitize carcfully using standard digitizing
techniques to avoid introducing unnccessary errors in the digital data.

4.1.2.4 Scanner

The scanner is also very uscful to convert data from paper maps to digital
files and are available in various sizes from A4 to A0, However, scanncd data
usually requires processing to extract the desired information and reject the
undesirable information before it can be used for GIS. Therefore, consideration
must be given to the complexity of the features on the map. A simple map can be
scanncd and processed fairly casily whercas and more complex one will require

considerable time 1o pracess. In the case of a more complex map, it might be
better to use a digitizer,

4.1.2.5 Second Monitor

The sccond monitor is very useful (o allow graphics on onc and text on the
othcr. ‘This way, the entire screen can be uscd on a high resolution colour monitor
lo display the graphics, and the text window can be displayed and used on the
other monitor, which docs not need to be a high resolution colour monitor. This is
particularly useful for GIS and CAD processing where a high level of detail is
being displayed. Arc/Info GIS software supports the use of dual monitors.

4.1.3 GIS Software

As wentioned previously, the PC version of Arc/Info GIS software is uscd for
GIS processing and analysis. This is & state-of-the-arl, highly sophisticated and
complex GIS. Arefinfo provides the tools to perform many powerlul analyses of
spatial and geographic data as well as data entry, editing, manipulation, management,
display, and output of final results.
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4.1.4 Other Software

I addition to the Are/Info GIS software, the computer includes other basic
and utility software.

a) Windows 95

The main operating system for the computer is carrently Windows 95, 1
is a windows bascd system which uses the mouse to navigate through the
dircctory structures, stait and run programs and application sofiware, and
efficiently manage data files. The Are/Info GIS software tukes advantage of

the Windows 95 system to provide an casy to use windows interface to
Arcfinfo,

b) Microsoil Office

In addition to the main opcrating systemn, the Office suite of applications
is included as o standard feature on the campuier. It includes Word, a
sophisticated word processing program, Excel, a powerful spreuadsheet
program, PowerPoinl, a program to creatc presentations, and a few other
utilitics, depending on the current version installed.

c) Other Utilitics

Typically, there are other utility programs included with the computer.
These provide tools for managing the computer, personal convenience, and
sometimes  entertainment  programs. For more information about  these
programs and tools, the owner manual should be consulted.

4.2 Operation of PC Arc/info GIS

The operation of Are/Info GIS is somewhat complex and usually requires formal
training and practice before it can be used cffectively. However, it is possible to learn
how to do onc or two simple GIS lasks and be productive within a day or two. This
section provides an overview of the operation of Are/info GIS, starting with an
itroduction to the concepts, definitions, and terminology. ¥For a more detailed

explanation of any aspect of operation, the readers’ attention is directed to the various
Arc/info manuals.

{t is assumed that the user of the computer is familiar with the basic operation of
the compuler and Windows 95 system. This will be necessary for learning how to usc
and operate Ar¢/Info GIS software.

4.2.1 Concepts, Definitions, and Terminology

4.21.1 Maps and GIS

A map consists of many different geographic features that can be classificd
as points (wells, spot elevations), lincs (roads, strcams), and arcas {lakes, forests),
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These features contain spatial (focations) and descriptive (namces) information.
GIS s the digital version of the information on a map. These features are usually
grouped into layers to represent a common theme such as roads or Fand use. While
the map is simply a display of several layers of geographic data, the GIS can enter,
cdit, manipulate, and analyze these data as well as create mips of the results in
any combination with other layers and at any scale.

4.21.2 Coverages

A coverage is a digital map layer or theme. Just as @ map has several layers
of data, a GIS database contains many coverages. The coverage is usually a
homogencous class of thematic data, such as roads or forests, ad usually containg
spatial and descriptive data for these features, Spatial data is used to describe
locations and shapes of features, and descriplive data provides formation about
the featurcs, such as names and statistics. Al coverage data are stored as a
combination of primary and sccondary features.,

4.2.1.3 Primary and Secondary Feature Classes

In the GIS environment geographic features arc stored as points, lines, and
polygons, which arc primary feature classes. Howcever, a polygon is actually a
combination of lincs, defining a closed arca, and a label point to identify the
polygon. Lincs, which arc called arcs, can be deseribed by cndpoints, vertices, and
the right/left side relationship. Points gencrally describe a single point, but in the
casc of a label point for a palygon, it also contains information with relation to
adjoining polygons.

Secondary feature classes include tics, which are registration or controt
points, cxtent and boundary coordinates for the coverage arca, and user supplied
annotations to describe features in the display mode.

The primary and sccondary features are created automatically and generally
are not edited. This is a form of interpal database management from which we can
extract valuable spatial information and perform spatial analyscs.

4.2.1.4 Spatial Relationships

Spatial relationships are based on relationship of various features (0 cach
other and can be used to deseribe cxact and approximate questions and answers.
Typical examples of this would be relutive proximity to a feature, interpolated
values, or shortest/longest path.

4.2.1.5 Topology

This term describes the desired condition of the spatial data. 1f the data has
been digitized then the spatial data cxists, but the relationships don. To establish
the spatial relationships that are necessary for analyses, topology must be created.



Topology, which is based on points, arcs, and polygons, will establish this spatial
relationship.

4.2.2 Starting Arc/Info GIS

In the Windows 95 desktop there will be several desklop icons for Arc/Info
and the various modules. Stanting ArcfInfo is a simple matter of clicking the icon for
the desired program, If any advanced options or start up parameters have been
speceified, they will initiate automatically during the start up sequence. U there is «

problem, the user should consult the Arc/Info manuals or a qualificd computer
technician,

4.23 GIS Data Input

GIS data can be acquired in many ways and from many sources ranging from
commercial GIS data to in-house creation of GIS digital data. Some of the mare
common sources and methods arc outlined below.

4.2.3.1 Digitized

GIS data can be digitized dircctly from a map using a digitizing tablet or
board. Since data arc not always available, this is probably the most common
method for creating GIS data. However, maps contain many different features and
feature types and must be carcfully prepared prior to digitizing. Digitized data will
contain errors that need to be identificd and corrected. The digitized data will need
to have topology so that it can be used for GIS analysis. Additionally, various
attributes arc typically added to create a robust GIS data set,

4.23.2 Scanned

Scanning is another technique for automated data input but this method is
timited by the complexity of the source map. Therefore, it is necessary to prepare
the maps to identify the desired features and mask the undesirable features, The
scanned data will then require an additional fayer of processing to extract and cdit
the desired features, making the data suitable processing into GIS data. As with
digitized data, these data will require topology and attributes before they can
clfectively be used as GIS data.

4.23.3 Direct

This method uses the computer keyboard to enter individual coordinates
cither interactively or as a file. It can be quite time consuming and is better svited
for small tasks such as updates and maintenance. Once the data has been entered,
it will need additional processing to build topology and add attributcs.

4.2.3.4 Private Sources

There are many other sources that will be Tabeled as private sources. These



mclude data in GIS format that is shared from other depattments and companies,
as well as data in other fovmats which can be imported or converted to Arc/Info
GIS format. Since the sources and formuats vary considerably, the amount and type

of processing will be on a case by case basis, depending on the source, format, and
extent of the data.

4.2.3.5 Commercial Sources

As GIS technotogy and mcthods have spread throughout the world,
commercial GIS data products have become more commonly available. These are
usually regional or global in scale and can be uscd for projects al those scales or as
busemap data that can be combined with project data. Care must be taken to
cnsure that the data is in the correet format and has the correct peographic
paramcters o be used with other regionat or tocal GIS data scts.

4.2.4 identifying and Correcting GIS Data Errors

In order to cnsure the integrity of the GIS data, it must be checked for errors
and those crrors must be corrected. Brrors can accur in many forms such as missing
or extra data, inaccurate locations or caordinates, and incorrect GIS daty relationships
and topology. Arc/info GIS provides several options and methods  detecting,
identifying, and conccting these crrors. All newly acquircd GIS dats, regardless of
the source, will need to be checked and all crrors resolved before any analyses can be
performed. If it is not, the potential errors will be passed on to the results, making the
results unreliable.

[dentifying and correcting crrors is usually considered part of the data input
process, whether the source is digitizing or commercial, and is usually cuarricd out by
a trained GIS technician.

425 Attribute data

Afiributes arc data that arc directly related to the features. As an example,
consider a coverage of wells, which is are point features and have coordinates to
mark their location. Additienal attribule data might include a file of recorded water
levels, geologic descriptions, or construction details. Each attribute is directly related
to the individual wells by location. This allows processing and analyses based on
attribute information retated to location, a very powerful analyticat tool in GIS.

Commercial and privately obtained GIS data typically have some limited
attributes. GIS data created in-house (i.c. digitized) will need to have attributes added.
In cither case, il may be desirable to add and cxpand the attributes o make a more
powerful GIS data sct. Creating altribute files must be carcfully plunncd and once
established they must be checked for errors and those errors will need to be resolved,
a task for the GIS technician and database manager.



42,6 Data Management

As the GIS database becomes larger and more complex, o does the task of
managing the data. There are considerations that are common to all dala, but a5 the
complexity and size increases, additionsl considerations must be made. A data
manager should have a basic understanding of cartography and database systems.

4.2.6.1 Coordinate Systems

With all GIS data, consideration must be given to the coordinate system for
the data. As with maps, GIS features must contain real-world coordinates that
allow them 10 be related to cach other by absolute position. However, it is alse
known that there are many diffcrent coordinate systems used 1o describe the
position of a feature. The choice of coordinate system for the data usually depends
on many factors such as latitude of the duta, scale of the data, and the extent of the
data. Therefore, it is important to know the correct or appropriale coordinate

system for the GIS data and ensore that all of the GIS data layers are using the
same syster.

4.2.6.2 Muiti-Coverage Organization

As the vertical and hotizontal structures of the GIS dutabase expand,
special consideration must be given to the organization of these data. Vertical
structure refers o thematic layers in the GIS database and horizontal structure
refers (o spatial partitions, or tiles, within an acrial extensive thematic layer,

Sinec cach layer represents a feature type or theme, carcful consideration
needs to be given to names to casily identify the feature type. In addition, attribute
fites associated with a particular thematic layer should also have names that not
only identify the thematic layer, but also the contents of the attribute filc.

When the extent of the thematic layer covers several map sheets, then the
GIS databasc somelimes is also divided into tiles that corcspond to the map
sheets to make update and maintenance more efficient, The decision to use tiles
depends on several factors related to not only the density und complexity of the
data, but also the computer memory and computing capacity, Larger data scts
require mare processing space and computing performance but may be casier and

morce cfficient to analyze as farge data sets, provided the computer resources are
adequale.

4.2.7 Plotting GIS Data and Resuits

When using GIS data it is always desirable to look at the dats, examine
intermediate results, and present final results and interpretations. Are/Info GIS

provides the tools to accomplish all of these tasks cither on the computer monitor or
printed on paper.
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Generally, the computer monitor is rather limited in size and more suited for
simple displays of the GIS data and intermediate, or working results, This is a guick
and effective way to interactively browse the GIS data. [tis also the most comman
method o examing intermediate results during an analysis with several steps. It nay
be nccessary (o reprocess the analytical step to refine the initial parameters and
interactive display on the monitor allows a quick and efficient decision to be made.

There are several reasons for printing a paper copy of the GIS data. 1t is
sometimes desirable to have a paper recard of the basic GIS data as an inventory for
planning, update, and maintenance. Intermediate results can be printed o allow
closer scrutiny before going on to the next step. Final results are almost always
printed as this is the preferred methad for preseating and interpreting the results of a
GIS analysis. Printed maps require more planning than the interactive display on a
computer menitor. 1t will be necessary to determine the focus and purpose af the map
and who the audience will be. Tt will also be necessary to determine certain factors
such as size, scale, and media, All printed maps need 1o contain cattographic
information, therefore the balance of the map and GIS elements will nced to be
determined in 2 batanced design layoul. There may also be a need for additional files
to specify symbols and legend explanations. Generally, a printed map will require
some thought, planning, and preparation before it can be made and printed.

4.3 Using Digital Data

Digital data can be used for a varicty of purposes but most always for displays and
analyses, Many software applications will do these things, cach with a diffcrent focus or
intended result, whether it is geographic analysis or an interactive 3D flythrough.
Arc/Info GIS is a very powerful software ool for geographic malysis using spatial

relationships and related attribute data.

4.3.1 Geographic Analysis

The purposc of geographic analysis is to study real-world processes by
developing and applying models using spatial data and altributes. This type of
analysis helps to identify trends and patterns in the geographic data, making new
information and results available. Are/Info GIS provides tools which con be
combined in many ways to develop specific models and analytical methods. These
models and methadologics can be used to determine options and solutions that would
otherwise be difficult to determine.

The process of geapraphic analysis follows a basic procedure, outlined below.

* In order to design and assemble the correct GIS tools for the analytical
model it is necessary to cstablish the objectives and criteria for the
analysis.

* After preparation of the GIS data, spatial operations will be performed
in a sequence determined 10 produce the desired results.

. After preparation of the data for tabular analysis, tabular and statistical
analyses cun be performed.



. The results of the analyses must be evaluated and interpreted to cheek
the validity of the methods.

. Depending on the evaluation and interpeetation, it may be necessary to
adjust the analytical method and re-analyze the GIS data.

These steps form an iterative procedure that define a GIS model and allow
refinement of the method, leading to reliable and accurate results.

4.3.2 Spatlal Operations

Spatial operations arc the main tools for performing GIS analyses. The
fundamental types of spatial operations arc:

Topological map overlay
Buffer generation

Featurc extraction

Featurc merging

Relational database operations

* & & & 9

New map features can be crcated by overlaying feutures from two map layers.
Features for cach layer are intersccted 1o create new oulput features, and attributes of
cach input feature arc combined from the two layers to describe cach new output
fcature. Topological overlay can be used for a number of different objectives
including coverage updating, fealurc cxtraction, merging adjacent coverages, and
merging feature allributes.

Another very imporiant class of spatial operation concerns the determination
of spatial proximity or ncarncss of various geographic features. This is known as
buffer gencration. It is a GIS method to create buffer zones around spatial features for
the purpose of identifying arcas and features that fall within the buffer zone. These
resultant bufier zones can subscquently be used for additional analysis in conjunction
with other spatial operations.

Another important spatial operation is feature extraction and merging. Feature
extraction and merging is the process of identifying a subsct of coverage features to
be saved and then eliminating the unselected features to create a new output coverage.
This can be done by cither clipping oul a desired portion of a coverage or by
identifying and sclecting specilic features to be saved or climinated.

4.3.3 Tabular and Statistical Analysis

In most cases, GIS analysis and interpretation require a compitation of the
tabulae data to assist with the overall analytical method. It is ulso quitc common to
include compiled tabular data in the final presentation or report. In some cases, il is
desirable to compile statisticat data based on the tabular data. Arc/Info GIS provides
the tools to create simple tabular reports which can be included on maps or in reports.
There is also a complete set of basic statistical tools to perform basic and moderately
saphisticated statistical analyscs. The results can be readily included on a map or in a
report.
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ANNEX
List of Results

1. Acrial photographs

(1) 1:20,000 black and white negative films 1 set
(2) 1:5,000 colour ncgative films 1 scl
(3) 1:20,000 black and white positive films 1 sct
(4) 1:20,000 black and white contact prints 2 sets
(5) 1:5,000 colour contact prints 2 scts
2. Ground sutvey results
(1) List of ground control points 3 sels
{2) Descriptions of ground control points 3 scts
(3) Drescriptions of control points/bench nrarks 3 sets
(4) Index map of GPS obscrvations 3 scts
(5) Leveling route map 3 sets
(6) Accuracy control lables 3 scts
3. Acrial triangulation
(1) Acrial triangulation results and implementation chart 3 scls
(2) Tables of control point residual errors and tic point discrepancy 3 scts
(3) Accuracy control tables 3 scts
4. Topographic map at a scale of 1:10,000
(1) Draft map (monochrame mylar) 1 set
{2) Duplicated draft (monechrome myiar) 4 sets
(3) Blucprint map 6 sets
5. Topographic map at a scale of 1:5,000
(1) Draft map (monochrome mylar) 1 st
{2} Duplicated draft (monochrome mylar) 4 sets
(3) Blucprint map 6 scls

6. Digital data
(1) CD-ROM of topographic maps (cach containing both

1:10,000 and 1:5,000-scalc maps) 10) seis
English/Khmer annotation list

Results of control points and descriptions of control points/bench marks
Scope of work

Minutes of meeting

(1)



e

suap kg

TUWRUORY puR 2[dud |

B 2SNOY

Aty | 00038

bl e
(audlpusBulunuy (p33) 2AMIRRIYIIY

, UBAME | pue] 215e A

| -Uhendly | ans

a@m 152304

Arepunog uoneladap,

ey | Py pareATI) |

fivd | ooqureg |
_ (nunguuy) vl m ( u2a19) uonEPdIA
amahm w e, _
| sUY sZpug

Ehw pROI JUUL}

(ounfafewmg ) peoy

(tyiey
. _fm..km.& we ﬂm@mSEEEW , (awataneq ) peOY
usts g g %
! m.wa:.fmmm , muUnIAYY

Mo

( wdsuus ) 18

{umoag } proy

tuad] o puOq / T
| g m.n..__m:m [PUUTYD INTA
: RONGS ysrepy / duremg
wgtmmhmam uonI2Np MOl

¢ tfewus ) ug (anig ) anepm
| vERE 0 nss U UeqUY
, warmdl hiiie)
: u mmu UIAIRD)
HEA8S I
sauhdlutnsuy:m: ey votssaIda(y
w Ehaw_‘ww U MOI0D)
@anfrumuiln  RUUBULY | ( inowureiSoloyg) il 10dg

Esshommuniuuy ruuaiug

{ 19A97) WB13Y 10dg

MY96) MuLUuMEL

(p661) YT Y2UIG

@96 sursadlngin

{ #6861 ) w104 107000

meve) wirpadlnin

{ L661 ) 1ui0d (o8uo)

¢ Bwue ) psdu

(g ) waoq pue]

™
Y

ANJOTI

IS0

ysysug

© ISIT NOILVLONNY SZNHM/HSITONE

(2)



_
N
T INTWIAVIIQ DIHIVEDOTD SHL OF (INSS BSVITd " SINTDANOD ANY
‘QANCUAY oy

S

ATTVIOLLO LON S1 dVI STHL NO (TSN NOLLYISNYEL WILSAS

L 8ET0EY £T-$58 wd

v wiv Dok usnd) wdn €9 enuiE ¢ s sFmpvenng

rélwvatsdivmemiuianeh Colinedramms « aBusre
Gnm._w_asms.aa_umumE,E.zG.H%_mﬁaﬂwc‘_:cmmnﬁam:ee

o |

8L | agerna - (umyd) ud |

_ _

ﬁEu..___ ! puog - { Bueadey] ) 1L |
1 ,ﬁ
YTl , arduna], ~ {eserd) Id
| i

| |

(mifsyu lBuruug (agding) uonEIOULY




>
T o2g Moq g | wsh ool | || ey
resesg Aoig g | sooddlél sweel]l | L oy
_ W qewuey dd ﬁ fuvd suwdi] _ W ﬁ LY
Ml h JesBId A3l 34 ,ﬁ wcdcb%m mﬁc&w _ _ =LV ﬁ
—
,1|l m Fuseyeg wanyd 14 _ n.mmﬁm. suved] _ _ 69V |
m 13g 1d _ gsuwdl || | sov m
_ A, yooTIy I4 _ acg puvl] w _ _ L3V _
| s 3 | sl vt | 1 | ooy |
- Sens g il sl || gy
 swmmpumge | Swlaswd | gy
ﬁ | 9T, % Aeg 34 A cmmBE suvti) “ ,ﬁ M m.o.q_[w
_ (o3 woid el g “ oyl suvis] m 7 A 8y _
_ m ¥y id “, g suvl] m ﬁ W -9V _
| i
m NN I8IM, Id mwmcmﬁm.awmﬂ syl _ W g, 9-6%
4 Kereq WINSIM ﬁ afyeE yumed “ ," Aﬁ 55V
| Frounry AN 1d _ riel sut] “ m 7‘ sV _”
o ronTL g | wow sevdll | 1 egy |

, a0dT deades] 1d _ udusﬁu._ BUY L] _ m W_ N-w<L
A dpvw sl | L | ey

,
i |
_ o W :
m Fuean YeoT 3d GLILLY s ey
{ "o | ,ﬁ
| ynog WUy “Id yie guuil | tev |
_
|
| voqop 15eg 1g | Buseieliuhat ] | v |
- _ Aereq wsiseq | wgIe pumul | gy
_ ! f
_ w |
qroL id | nk suvul | sev |
! qnoL id | 28 guvdl W‘ LT
W, Sunn 1g | eill guvell | oy |
. “ Tryra a1 ' I
jondug Suo], Id urpws et ﬁ W | eezy _
S ! !
K1 3g | vl suwt] _ 7 | 2v |
_ k - # ! |
| Junsg) 14 ol suwl | | czy |
! g oo | _
_ ” winyy Aeswreg 3d | amesl suwd] | 7 | Ty |
_ _ L4 } U 1 m
m An1g 1d _ Gwm s m ” _ 1oV
| | ] _ !
! - : W " ;
| i : ] i T i T ,
m , Aveg wasom | apme pumud : | ey |
L sonoy 14 | i swedl | gy |
1 1 1 i a : _
] uny wnuyd 1| wEE BUVE, m e
. —— i
| usyBug | oy A x| |
m.n.ﬂ;q.w:DUL 2_1... HUUEW DDD-ﬁ: ”H Dﬂﬂoﬂ
V oN ( usuBug - lumy ) . UONeIOWY

(4)



L | I .
| IR

T —— shuws sweell | | Ly
WERDIJ ABAS 3d sulmy suvii] | “ “ cIv m

| wiuy ] Susmey, 1d _ mmamm Bl _ ",, i |

“omL Y0 id uRua sud) _ L) v
M sedueig 1d m.mﬁb Byl [-01Y _
| N
o1g B1 3 fflur sl | v |
m _ Juaog 2] vl QEE ,ﬂ _ 96V |
ml ” WO jospuey Ad wa&duc s | _ , £-6V ,
WW _ asp vl Ao1g '3d | ._,.E:.,Es«wm suod f " g, 6V “
R wsesgpoy 5 | Sl swdll || | gy |
] eiomoyag | Bumwnewdd || | pey

{5)



| | | ! , St
| ; | | | ozl
W umy . 20¥3uy | 8 i W_ bosrl
| hosg heowmg ug . Ghmdn suedd] | ,ﬁ s
, wiglong tg | dlsiv puwdil w i _ EL
m, i Koty Yol g | gl auvdd] | ! o1 _
_ | " wokeg 1 | 3mu puvil _ , Lt |
| | A%eNE] 3 | MU U _ | 1
m | zpoasy Aesneyoyag | Weoimwels auvddl w ey
“ " UOUTIWLIOY |, ua.m fsuis puvddl _ | | 4} “
| Kon L I | g suvdd] | | Rt
“ L Ceay watg muuam“ menfes uf | | ,* o1 k
| TmodyeaN iq | Suog soold) | | | 6
| oy ooy xy) el Auwl ,, ! h mm
| gar rawmay peoy | 206 BIyE | ,ﬁ | ¢!
j | mo Fuwa 0y | mue pasl ,_ om
| AmAg 11 miy pusdl | . : <
: m MY YRS i _ Au:l vt ” ,ﬂ m *...W
, i vondes id g survd] | . | «ih
Ty 1. gt vyl | w , z|
_ i ge100 | mu ot | ! L
_ pozTwoy | JouIy | “!Nn- N m

RRAT Q/ced
T N

T AN RRUS
ustrBug-saunry

nnoat 1 erees
UONFIOUWNY

Ry

] | “ | N
R | o
_ Aereg wis1sam aqig rmed | o1 _
| NI 10 | ug s | 6
i NOUDY RO | o it ,m | g _
| Suny wnyg 1d | ol sl W g
w nog Nnoy 14 gutth ] ﬁ ﬁ _ 9 _

_ a0 el 00 ! tg o , _ ¢

m | MSELNO | thw 2R | | .

| umy Sweadesy 1 | gitudl suuld] ‘, _ ¢

joepuey 10 | sy et ! | -

$07 $9qUINN PEOY 705 el | |t
PRIZIUBWOY aunry ! _ X _ oN
8661°9/q54 T oN 193US 00001 -1 2eag
IV N ystfug-ouny uotpIOWmIY

(6)



M _ _ m | _ i

~ i i | | ! ' |

% — | — T
] m 1 T ! m e
W | 1 e — | T T
| | | ! _W hllm | | wongmy 1g | Avu mvdd] | | e
,, _ 7 “ _ ﬂ 9 | k m serumg Aeavred “id . mEBpwp suwt] m W m 0
i . V. Lﬁ ﬁ ” 'n|d ,,ﬁ n ATE I2OWNN PROY ,, 06 grund m W ﬁ < "
pROY §3__ a8 _ m _ . | U E— s e | _ T,
i ; sonjoy Juonig _ i ufy _ | _ c _ _ | Aereg worseq A susmE yumud * , i < fﬁ
| w og wnugy | ub B | | T i [_sot soqumy peoy P06 ey | ,ﬁ oz
w | A ELO | fow i | 1| | | deogwogBwong | auafivi o | o
_ pomuwmoy | Junpy Ta x|l _ | _pommmwoy T A x|
REAL'O/GST ¥ N 182U ABN'DT I1 Aeag RAAT ‘9/a34 € N 18348 00001 11 WIS
§ £ N [ UsI3ug-1auwuN Y UOLLIOUUY

£ N {  usudum-rawuy Y UOUEIOUUY

{7}



i i | h
| ! I | S S
| : ! ! | i |
! : | | : | Z6
_ | ’ eyl sl gl ; | |
i | UIRARTY “id | sy L | |
P 7 reruerr soseleen s | W in | | L.
' | priigfiiorrriiabal §oe i I
T emgume _cwerpww |
I H P [T | | H
H ey fewmgig]  Umda swedl | | s |
| o0 mammy proy| eeewd | 1 |
' oo " 0o ! _
| wogeyug!  Ddwewdl | 1 ¢ oo
j | deay watg feomg | nuajios ol ,ﬁ , ” ¢ |
i | v s i
i | oM JOXIUY | nrdn | , .
H ! | - i
: | Sustyyeg umuyy | wenl v _, | ¢ |
| | 99 soqumy; proy | &g eund | | Lz |
! i 1 e el | . | 7
| [ umy 20duy 2] | e Busk. | | R
i | i i I |
Ll pmwmwoy | wwny A X [ N
QRRAT QNS o N 129uS nn'nt I oleag
( ustIguz-Jouny UOLRIOUUY

B% N

s

| __ s

| | s

| Aoxg 3d s suved | L
! “ wmy XV id | mut gyl | '
g ,, anfirIg Susog _ ml wp | ., 9 _
! | 110diry deay worg | AUATwsEsmowyr | _m . _
m | 15 1oqunpy peoy | 86D &S | | ¢ |
m | | | ] z |
i | 9N_peoy euoneN | e | | [
|| pommwoy | mupy | x| x ||
Q44T ‘01093 ¢ N 199US 000°01 1T aEdg
CY N ( ysHBug-IauuN ¥ uovmoUu

(8)



: | M | foar
_ ' I : ,
: : ; ! : D6 |
| . F ' W w !

. | oqnwigreyy ag b sl | ! s
,m | Sureg woweres | efuf moowy | | |
” wseAy 3L 58y ] | IS
! _ g TG | ugw 3 | _ L s
| yonoy Sudrigno | afnfy 1 | | R
| 8us0g 3 | ag nwtl | | | g |
_W ! son[oY Susng | fufys vy | | Lz ,
m | 95 Z3quImN PICY | . - _ ; m |
! .W wnyeq | 28 anspule | _ Lo
L pommwey | Iouny , | x N
2661 ‘91633 RN 1994 DOO'0T 11 2§
Y N ( usifEug-Iowuy UOLRIOUUY

%
| | . | ¢
| i
| | | _ o |
| wmypeg gl o owdl | [ 1y |
g | uelg WeIs yefland] | ﬂ L ¢
|1 199 30qunN peOY ceeswpd [ 1 | 7z |
o quy 3ud I sifypeedl | | 1 ¢
i ooy | swwy | A | X N
RAAT /434 LN 10US 00001 1T dfEIg
(Y N {".-ustBug ~sounry ) UONEIUU Y

(%)



o
A
— | T T
I
i sonoy Suansg | ol ulb | | e
m Suodeg i | ol auvd] | | Lo
_ | ¢ N peoy uoneN | 8 srspuml | |z
i " i W , m
” | 7 * IR
T pomwwoy | muwpy | A | X | o |

QA1 0ICIT
ATV N

HEMBEC S
usTdug-3auny

GO0°01 1 3RS
UOLIRIOUY

oy

] ! | L
— | — T,
“ n wouq] weads 10 | umsgdh 1 “ e
i | A2107 "4 | s syl Ly
L guoxeg '3 | we8 ol | g
| ! noy esid id | wadl syeed] | Lo
_ | 9 peoy muoueN | g ST _ Loy |

, | } |

. pomuewoy | aunpy x| N
8651 ‘9r924 6 oN 10US 000°0F 1 SIS
6V oN { ysySug-rounry ) uonTIOmIY

(10}



(14}

sonoy Susmg ﬂ il Lo

‘

pazIITmoy

: ISURPY

I X N

Q44T 'Q/a34

rdhd

N

Z1 LN 19248
{ ysnduy -1ty

GoN'nl T 3ES
TONTIOUUY

z,

| _. 4 | v

[
| | | “ _ ¢ |
- | }
[ owfegug A owdd LTz
| | Buoyq Suwwades], id wiuwdl suvd] | _ L
i | I
T pommwoy | mwni | A L X | oM
8661 ‘97994 1] N 1994S 000°01: 1 3[E9$
TV N ( ysn3ug -uny ) UOnTIoUUY

(11)



(12)

) T m
! et
! | | !
| | LTl
108U, 0 Yd | i Q@ _ , o
< ey wsngyg | tswdier i 1 [ o1 |
: : : , ,4 , wead Uud | pu g _ | L |
1 . ! | | ! ' : — " | _
] “ e ~ | Sonyuwnwgg ud| wegd | || g |
_ : u — ‘, . $ ! M sugeryd | s ol | L |
; u g gl ! # _ : | - |
L ey mﬂéﬂ Coll SR RN L1 negynox ud) gwsews gb | ) o |
| u ent YV Hd s g% ‘ - | m noeq td | uffm g2 | | ¢ |
. —_ sy gl | | i : o e _, m
I ” ".«.-Q MC_NDJ‘ Jd _ H .... ‘ _ h g m _ _ ﬂcaﬂu w0eU] yd 7 __LMHE_ @_h | + kﬁ
i 1 g pute g | [ i - :
| Suornueg 'y | Ml __ m v | | Fyoy g | oW At | ¢ |
| H wg | gh a | “ _ > -
m w AQ BN 1 | s = “ € _ | AQUAF NROW U | wsens gu | | 4 M
[ i v 1oyl ol gl | i ” ! . _ ,
: j 3U0Tid Ud —— | Lz | | | aamyunog g | s e | | .
w noY ueald ud | uined] Al | n | ,m T ] W
_ “ ATEId Hd ! . ! L1 | | pomwewoy | 2ouURpy _ | x | N
w [ ponTewey | Joungy _ |XC D e
QAAT ‘CIGAS 7.N-199US OON'0T 1T 2RI ROAT "9/039 TN 19208 000°0L 11 9fRSS
TH N {  usnSug-euwry ) UOREIOUTY 1N ( usnSuz-sawuy ) uonelouy



\:;,,\

L m T E
“ | b s m ] ;
h i Quog e ud | ol Al | “ . | _ w | |
! ; Yoy eyt | upw 82 | | 9 | | E— sfos qi g
: | AoyD Ud ” mg ol | ! g | ﬁ e Meard d 7 yundl gl Lo L_
o ury ud | 31 gl | | | v A, W Susnio] nO ‘ud ,. waott a2 Ly W
| moyBueyy se1g .nmm wansy o | | o W | Fuamoy ruyl .F._W wpsnd Al | <
m v_ A B T4 | sfrons g2 | | Lz : | ovpueg gy qg|  muionpd ol | m |z
| ; xcEH.an ui g2 | w N | | momnb.:m_ wiw g | m Do
_ : PrZITEWOY W Iaunry W A _ X _ ofN. “ _ w pzIUewoy “ Jaunry _ A ﬁ X ofN _ﬂ
8661 €834 o 1330S 600°0L ML PIER 8661 '§/994 € N 094§ a00'0L *1 LS
YA N ystidu-msuany ) uoneOTUY £8 N ysudug-uuy ) UOURIOUUY

{13}



o | b Ter
| | | | n Dot
| | | g
_ _ 3unogy XnoY Ud | wiuus gt | L
b | | Aoad ud | dly 9 | | o1 |
“ | H ﬁ | st noyyD Averreg ud | oo ok | g1
| TeYoY; "4 | founs iz | v | M ; WepUTS 4 | gujure ol | | e
_ | poswdiy Y glgr gl | e | kh _ Aarg) ud | dly 9@ | | e
UYL U pial | |z | | A XN Ud | gy g |
w i Sueas] .nmm wel g W | _ 11 “ H Porounyp ypedig Ug Judly 0i W “ m 11
| | g jopuop 4d | o rubua gk | m | ot | | ronugmoy 4d | rofuws o | | ot |
| Sunoq uesy 4g | elovsly ot m 6 | | | WUGY Ug | w2 A ! | 6
m i EIA UL | e gl W Log W feerd ud mifd] g W 3 |
M | ypgSumsders ud | e A A | | feag g miy oF | | L
| | meey g g sy | | 5 : | Smewmp yg wal gl | | | 9 |
| | ypooymepsyg agory g w s | | gmopmd g orugh b | | L ¢ |
votAty U4 | si: gl _ |y _ | yoryy, Asid ud ! uiidly gl | | Ly
| rodT Suesdery U4 | ssnu] gl | _ Lo ! sonjoy "Ud | rofor 02 | | _ g _
] | UeuD B MNOY U | puwus ol | | 7 | _ | Busury Ao1d 'Ud | aidls Al | 7|
m JE— yeme 8 m R | rowry Susog 'ud | nup al | I
. pemmewoy | muy : | x [N v | pomwwoy rounpy box ] x| e
8661 '6/G34 § N 39948 00001 11 3[eo8 8661 "5/93d SoN 199U 000°01 1 2eS”
(  ysidug-soungy 3 UONTIoUUY

9€ o\

ysir3ug-1owuy

) TONTIOUUY £ WN

(14)



*

L : : | Lo
- ! e
. | nwargmes tug U | oo gt | w s ”
e POy Ut Ud | nugl 8t | i v
L yoesL Y | auil g | | Il
.| Suoeysweg yd| wifn gl | | I
| ¥V el Ud | wew g2 || o
T comwwey | swwy | AL X o |
2861 6/GRd 3 oN 19°US 00001 1 3IBdS

L5 N USIISU-Iaugy Y UONRIoUUY

] | ] o1
| | st
| Bunoy Sumg yeI§ Ud amgeslisd] ol | | vy |
| uny Sueadel ygd showd) al | m e |

w Juedel ud | v o | | N

__ UOURIIA, LT “Ud | Ssuatg gt | L u

| e o ud savengd | | o
_h wnt ], S0g ._.Em proh al | L6
- frdury G| T
. wnmpwelw] flauil g8 | | L
T omy Sadeag ug | Bepdigr | 1 g |
b pmupoUy "ud | @eller 88 | f ¢ |
W 7 fens Yery .ni molune b _ . L_
| | ueARrY Ud | gudl 8¢ | _ | mL
|| Bumoay Bums yeis ug, Wl g | | Lo !
| | | | I
|| peznmwoy wapy A XL N
3661 ‘5/304 £ oN 199U8 000°01 1 22§
LE N ysygug-rowyy ) UQUEIOUUY

{15)



=
L _, s
| | _ j | s
L merwmey g sl g, 11,
mﬁ u NN SONTOY .mmm vy mm _ “ m 9
: P goery sonioy Gd agerofur gt | _ ¢
, | Susrag "y uiv ae ! ; | p
| Suey wwyy ud | pelnedl gl | m D¢
| £3107 td | vk | | g |
M - rouryy A2107 g | Sreyy ok | | Lo
: i I I ; :
”. | pemwewoy | Ry DAL X | N

8661 '¢/8%
018N

000°01 1] °[eo8
uonLIouTy

01 oN 39948
ysSug-1ounyy )

| | i

| | N

m | <t

| T

_ u _ A
| uny Jueadery .c&, shuwd) gt | _ | 1 |
Fuoeg 1581 Ud “ nalsuwt] mm _ _ ol ﬁ
_ _ YOUAQ Td | wlfsg 02 | ,ﬁ L6 !
| | nQ 44 hel § |
L ey mesds g estvgd | 0,
[ - i
! ! wery ud eull ait m | g 1
| 2T U | uip al Lo |
ﬁ | tovul Amoy ud udin gl Loy
| W Wy, ABAS U smuo ol | : g
| | Aory) g | gl ol | _, S
| | ANy A2id ud | mindlt g2 | m R
L_ H_ pAZIURWON ._ Jsuney _ _ e g o m

8661 ‘¢/q2d
686 N

6 N 13345
{(  usSuz-uuy

00001 °1 aeds
) uonBIOUrY

{16)



~

o | R
* | m | m L
m , Ay SONOY 4 | wysroiyr Al W L9
_ | soupyuey Yd | riu g | | ¢

| Yergeyrud | uiilw gi | v
| | ooy sompoy A | agrvi: gl | m L oe |
! | queswow g | G gé | | |z |
M | equey’) ud | ung gé | | | 1
| | pomwwoy | swy L A X N |
8661 *¢/922 T1 N 1994S 000°01 -1 e2s
Tig N USHSug-auny 3 UQLEIOUUY

f ! : | ! m
, ,ﬁ m ot
| : 1

_\ _ W m _ &
1 yosgwoyud unlua g | 0 g |
| 70 Td | 1 gl _m L
: | e,y modg g4 | uissltv it | | o |
| S Ud | el Al s |
| | wony Sueadesy .ﬁl agewdl g | |y |
| | now muy G4 | uigin 42 | _ | ¢ |
#, | yorup oy ud | wuem st | L | g
| | qupngsogyg  Bdddwb gl | KN
| vomwewoy | suwy AL X LN
8661 “5/404 11N 19308 000°01 11 2Me0S

1TH N

(

UsEug-Iouuy ) uonNCIoUUY

(17}



3

(18)

m_| i _ “ : 81

| S )
| 99 s3quImp PEOY | e end | ! 91 m

! | fasd 4y | dly vl | g

m _ Kaig .hm_ lils suwd] ﬁ W ﬁ o1

| veswey L | fuvy wws] | 3
_ K2I0g WSS pm anaE pumud _ P W

! | svowoy poeny ug | rorammuulls s | ] 0t
| _ yergrong rg | dlilal suedl | . ot |

_ _ Fmoar Srmany 1d eliadh gl m | 6

% ,m — T Y T

: i = _ :

V T i ,_ | g wwaig 34 | byl owwid] | L e

_ _ g , : | sory umoungg 1y rowursiey suwdd] | | 9
_ _ wa L, J0NFUY 9 1By M _ - BUES A YITeY UeRdg , Eum"& m n ” S w
" | ooy warg Suorg | nualhes nf | W by | , “ 12IWEQ oY) amuﬁ E.:M.u SUU ! . ” v
! | seowoy roury 1g | Ml swvid | w Lo ! | Suorumy] yseps rau.j BURAIVE BUL ﬁ w | € _
| T fmguwesez|  vpe gomen | | 7z | otiog yod 34 sl gl || | 2
g Govumy | Gooss | | | wnyy 308Uy L W N I O
| " pomwewoy | mwpy | A | X | N | pomewoy | ewnn | A |x | a0
REAT'Q/923 7 N 19US Q00°S 11 re8 R6AT 0] 1 oN 1S 000*6 11 31TaS
. 1N ( ysySum-Iawny ) UONTIOWTY

2 aN { ysyfug-ugy ) uonCIOUUY



-

~
r _ m ! _
, m i _ ¢ |
m Ly
m | | e
; ; | | !
w ﬁ femg wawseg | GEIME YUMLE | | LT
ﬁ | mL 3 | s suedd] | | |
! | ! i _
| pozwwoy | mwmy | A | X | oeN ]
RAA1'G/ATT g NOIUS Q00 1 g
£ N ysndug-sounyy ) uonTIouy

-
%

| I H i

] _ _ | v

| | b e

[ _

| . dewguoweg swmsypemes | f | ¢ |
—‘ .

_, woeg vl id ,ﬁ guve gue] 4 I _

S | R

m | pomwewoy | U AL oX 1N

REA1'9/Q34 £ N 199US 000°6 11 338

<0 N { ysyBuz-Iounry ) UONEIOUTY

(19}



o
b’
o

! : ! : | )
_ ,ﬁ W m L9
M h _ “ M Ly
m | 69 wqumy peoy | e eyt | m | ¢ |
j | deoy warg Fusnsg | ety ofe | __ T
“ amy ] soxdury | 2 i | m o
m oZRWOY 39unry LA L X N

RABT'G/G3S 9 N leus 000°6 11 38

9C oN

yseug-owyy ) UOREIOUUY

3
_ L e
| W L e
_ i | | M | v
m m 1o JoxSuy | prider | | e “
|| Swnjwepyesegug| slpfoswdl | |1 o
,_ | fereg umsapy | SWHR UM | |1 4"
pozmwoy | muwyy X | o
RAAT9/a ¢ N 19U NON‘S 17 AEas
€0 oN {  ysuBug-sounry ) UOLEIOUUY

(20}



A
] R
| | | e
i | m ] I
,_ ,, i _, |z
| | 199 soqump; peoy | ot s | L1
i 1 7
W, ! PITIURIIOY A Jounry ‘ A i X | N ,m
REET0AST % WN 199US 000°¢ 11 AR
8CT N (  uysiBum-sewwy ) UonRIOUUY

! ! m | 6 |
s

T

. Buoyd L | shogdd 1 g
! w asne] 1 | o wad] | | | ¢ !
| m woovurry 31, 2 el ! Ly |
| L swonosyoug|  Wepuw evedl | | L e
| i wngoweg g | put guwd] | | Lz |
* Surerg yeig | enilend] | |
1 pomwwoy | mwpy | A | X ||
RAEAT /2] LoaN 13948 00 1T 3TerS
L N A usmug-pungy ) UONEIOUIY

(21}



‘8661 “AreNIQD] 6T UO
yudmyreda(] orqder3odn) oyl Jo X010X1(T 93
‘Juearg Suonpuapy Aq PIZI[OYINE ST UONE[III0D 3SAY],

.

m 11

“ i ,_ , ﬁ

: “ ) W ,

I

| _ |

| — T
_\ | yoerg ag | wibsy suwd] | _ e |
_ ¥oe, N nQ Id _ wlight srod] | | Loz
“ repuBy 13 rudfue s _ m [ _
o | s 1 2 % Lon
R661°0/094 01 N 195US 000°¢ 11 2ES

6T N ( usuBum-saunpy ) uonCIoUUY

(22)



DESCRIPTION OF POINT (BASYE. POINT)

KIND OF BASE POIN_’!‘j

[STATION NAME| ESTABLISHED DATE |

Concrete Peg

11. Feb.1997 |

NO .1 97 _
LATITUDE I N m
B N 13 29 37””_.92203{ _‘_7_,717,7492,049.805‘3\;’/ .
LONGITUDE AE m
E 103" 50 13" 214567 374,129.413%
GRIDAZIMUTHOF H m
MERIDIAN 0" 16’ 17" 079 7. 25.348 %
¥ Svaychek . : L N

i Village ;|
‘;-._-_ . ‘_-llz

ﬁ:{:-..;[_:_ _

35

XTHIS RESULT 1S BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OF POINT (BASE POINT)

STATION NAME

ESTABLISHED DATE

KIND OF BASE POINT

~NO.2 - 10, Feb.1 997 Concrete Peg
LATITUDE N m
) 7 7 '/ il
N 13 29 40" 55726 | | 1,492,161.695
LONGITUDE AE m
B 103° 46’ 417 474587 367,763.268%
GRIDAZIMUTHOF H m
4 s
MERIDIAN 0" 17 06" 662~ 18.827¢
TR T R L B [T _BETRpRT
4 NEL NVETEVLY TS PLhK?EI: xa-

LAY
x 1] ) . '

L_

(24)

#THIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.




DESCRIPTION OF POINT (BASE POINT)

ESTABLISHED DATE

'KIND OF BASE POINT

STATION NAME

NO. 3 ~ 11, Feb. 1997 Concrete Peg |
LATITUDE N m
o ’ ” 1 /
N 137 29° 197 39132< % ‘_‘_\g1,491,455._7_2§){
TUDE 5
LONGUITUDE ) ’ ) / BE m /
F 103" 563" 10 54524~ . 379,458.677v
GRIDAZIMUTHOF H
MERIDIAN 0° 15 367 3357
14 -
h ‘i> n N = 1
i M b I ] [ :, i '.‘_. )
o _J 3 S R A ph Tapete
To Ta Proc 3 To Sanréngf .- 92‘:\ i '
V@llage ——El—wom_ \'illagerh_é -
. " . g_;
3 \ i o
- u . ,%  ur 2o ry._{.n'.- Yuip PE 1"-'*-\
. joa, [ ;- ) "'//_:-:. RIS 1 ‘\\
. o o ; ____/,‘ ~ . b\ Yeopieng Ldén Pas 1
& n m & | ".’_‘ a0 752‘ ‘\\
=0 I I (O ) A s K
[94 ‘f ! ",{' - . ‘1‘\'\\ ’I/
] } . n.:ﬂr:r N

¥THIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OF POINT (BASE POINT)

STATION NAME| ESTABLISHED DATE | KIND OF BASE POINT
NO. 4 10. Feb. 1997 ) Concrete Peg
LATITUDE P N m P

) N 13 28 55" 326387 1,490,690.723 <
LONGITUDE E m
o gl po# ;// =
- E 103 56 23" .137627 385,246,243%
GRIDAZIMUTHOF H m y
0 14 49" 963 / 31.606%
_.--‘ E T TrEmTmT T 3 -:.."_- !-7 . E ] - T
Hun Sen Schooll _:‘3’ \ FTrdpe :tr::""(‘m i
' : oAy e
! ‘L - PiapiéngPamniy Xto
r ‘‘‘‘‘ g;b TuCo&c RS A
;‘, L Sl R ,’“:

ot
MY
o

4+

/
’

THIS RESULT 1S BASED ON FRANCE IGN(1994) CAL CULATION RESULT.
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DESCRIPTION OF POINT (BASE POINT)

STATION NAME| ESTABLISHED DATE | KIND OF BASE POINT

NO.5 11. Feb. 1 997 Cencrete Peg

LATITUDE . N m

N 13 27 23" 95712% 1,487,859.085%

LONGITUDE E nm

E 103° 59 36" .32896//- 391,043.592{

GRIDAZIMUTHOF / H m
> ’ " : -
MERIDIAN 0° 14 03" 347 99.518 &
N TR

] S Y2 RarTa Eayls = &

i R

Ph.: #r’l‘ﬁn;'- y 1 o

: Caalinh 4 --
. w W
=y
-8y
P ':'d
. PRt
P
-
L b
» h
r " '
5 -
L2t
L L4
v r
pa—p—
F P w
L

[ 3
[n
A ﬂ&,l‘? ‘\. . *
Y L] - >
i lPhosiey 1 LF S
" ox o & L
el R O
. . Y - L]
" {l"‘ %‘)’% ISR ’
.0 HEL I . 1 cel o
Frepi :.;."!ej""/’;f.-'1 Phifufc‘i‘ ity Jo‘\
. ,J’ ,Z‘;{. _l;fl,_.. \ -..1. L ;
] o - AT R
Y o '_'_ — ]
Q\OQ 1 L o {
. . " To mat Pon LT
@ B e e e T il
8 AN e o
i N , 3 i
Im:- RN I i s
NER - ¢ 'R
St_?-:ﬂ_- L :

NOTE. oo |
This__point is 1,5km for.south: |

east.of Bok Mountain............... .
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DESCRIPTION OF POINT (BASE POINT)

STATION NAME| ESTABLISHED DATE | KIND OF BASE POINT

NO. 6 iI1 Ieb.1 997 Concrete Peg
LATITUDE » N m

O IN 13 28 177 540227 | | 1,489,627.0697

LONGITUDE .y - E mo

B 103° 44’ 54" 738447 364,640.9217

GRIDAZIMUTHOF | H mo

MERIDIAN | 0 17 20" N7 || 16.9637

!

[ kD
b, Bon KI;;‘,.‘

papy il

NOTE.
This...point_is. 7km. for. North :
West of West-Baray................. :
Aleng the xoad il is.near.........

Rohal ___village,

$#THIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OF POINT (BASE POIN'Y)

STATION NAME| ESTABLISHED DATE | KIND OF BASE POINT

NO. 7 _ 11. Feb. 1997 | ConcretePeg |
LATITUDE N m
N 13° 27 39" 105607 | | 1,;;§§,387.833f ]
LONGITUDE % E m
E 103° 51' 33" .57031% 376,528.5597
GRIDAZIMUTHOF PRR: m
MERIDIAN 0" 16" 56" 021
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(29)



DESCRIPTION OF POINT (BASE POINT)

STATION NAME

_NO.8

ESTABLISHED DATE

11. Feb. 1 99 7

LATITUDE

KIND OF BASE POINT |

Concrete Peg

N 13 26 46" 004367 |

J—

m
1,486,777.033%/

LONGITUDE

e
E 103° 49" 07" .27313¢

m
372,121.343?/
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_0° 16" 297 0267
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DESCRIPTION OF POINT (BASE POINT)

STATION NAME| ESTABLISHED DATE_| KIND OF BASE POINT |
| NO.9 12. Feh.1997 Concrete Peg
LATITUDE P N m
N 13° 26" 36" .36848¢ 1,486,420.8857
LONGITUDE | m
o ’ " .,/// "
E 103" 55 17" 726447 383,260.742%7
GRIDAZIMUTHOF P H om
MERIDIAN 0° 15 02" 6747 | 25.901 7
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NOTE. oo
This..p
Pre Rup
south of Mebon temple and it is
located in_ the corner of road
toward. Mebon __and. Bantey-
Sam_ Re temple and it s
situated in Pradac village.

THIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.

(31)



DESCRIPTION OF POINT(BASE POINT)

STATION NAME| ESTABLISHED DATE | KIND OF BASE POINT
NO . 10 - 10. Feb.1 997 __Concrete Peg |
LATITUDE ) ’ ) %, N m _
- N  13° 26° 41”7 .126347 1,486,668.710v"
LONGITUDE : ) A E m -
F 103" 57 317 .917897 387,296,878¢
GRIDAZIMUTHOF / H m
o ! ” 4 =
MERIDIAN ._ 0° 14" 317 .6b1 9. 26.132 «
: . fl // ‘u)‘ ‘ #
; rf_‘ - T o
To 0 Totung _ To Ta e Village | FIs
Yillage N T T ! 1 P
Y I T :
i :
E‘ i Jr
lh ﬁ __.4 ! :
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I
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NOTE
This . _point. is. 200m for north
of Bantey Samre temple and
situated in the corner of entry
road to Bantey SamRe temple
and along the road toward Bok
Mountain,
It _is _located  in_ Ototeoung
yillage., . o

#THIS RESULT 1S BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OF POINT (BASE POINT)

" ESTABLISHED DATE

KIND OF BAS POINT.

[STATION NAME

NO . 11 12Yeb.1 997 i Concrete Peg
LATITUDE P N n
N 13° 26 38" L69549¢ l,«1_§§,581.7(i_3_\{"/
LONGITUDE - E mo
15 103° 45’ 48" 674367 ] 366,147.575¢
GRIDAZIMUTHOF H m
MERIDIAN 0° 17" 158”7 072% | 3 3@368’{’1
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NOTE. .
This. point_is situated in_the
north-west _corner__of  West:
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¥THIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OF POINT

STATION NAME]

NO.12

(BASE POINT)

ESTABLISHED DATE

KIND OF BASE POINT |

10.Feb.1 9 97

Concrete Peg

. LATITUDE

L]

£

R

m
7
N 13 24" 46" .41240¢ 1,483,094.386"?"/
LONGITUD L E
U E ] 0 ’ /3 / v ‘/
I 103" 50" 04" 29753« 373,818.907
GRIDAZIMUTHOF H m
___MERIDIAN 0° 16" 13" 393« 19,3347
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RTHIS RESULT IS BASED ON FRANCE 1GN(1994) CALCULATION RESULT.
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DESCRIPTION OF POIN'l' (BASE POINT)

STATION NAME| ESTABLISHED DATE | KIND OF BASE POINY |

NO.13 30.Feb.1 90 7 _ _ConcretePeg |
LATITUDE P N n )
N "7___130 24’ 49::73111_3/ 1 1,483,170.833¢
LONGITUDE P E m
B E 103" 53 08" .109437 379,347.9477
GRIDAZIMUTHOF - H m
 MERIDIAN ® 15 30" 8017 _21.031Z
— To Angkor Fat™ __ a ] ] .i :. SRR T N N
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XTHIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OF POINT (BASE POINT)

STATION NAME| ESTABLISHED DATE | KIND OF BASE POINT
NO. 14 ~10. ¥ebh.1997 Concrete Peg
LATITUDE . s N mo
o IN 13 24 127 197897 1,482,001.916%
LONGITUDE E m
hY ] ! I % il
I5 103" 65" 05" .76716¥ 382,881.6747
GRIDAZIMUTHOF 2 H m
MERIDIAN 0 15 02" 8087 | 19.736
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FTHES RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OF POINT (BASE POINT)

Pt

To Thnal Bac

To Ph Thnot_q. p;

ify

STATION NAME| ESTABLISHED DATE | KIND OF BASE POINT |
NO . 15 11, Feb.19907 Concrete Peg
LATITUDE I N m

s} ? I -'/ /
N 13" 24" 13" .38262¢ 1,482,020.861%
LONGITUDE E mo
E 103° 57 20" .69138-&'// 386,940.060¢
GRIDAZIMUTHOF H m
L] 4 " '/ /
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DESCRIPTION OF POINT

(BASE POINT)

STATION NAMYE

STABLISHED DATE

KIND OF BASE POINT

NO. 16

11, Feb. 1997

LATITUDE
N

<~
13° 24" 17" 672297

~_ Concrete Peg

m
1,482,138,1461‘;

LONGITUDE
E

103° 59 16” .64595-9/

m
300,428,225

GRIDAZIMUTHOF
MERIDIAN

0° 14" 04" 72 vf//

m
21.644
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DESCRIPTION OF POINT

(BASE POINT)

ESTABLISHED DATE |

'KIND OF BASE POINT

STATION NAME

12. IFeb,1 99 7

Concrete Peg

NO . 17 —
LATITUDE N mo
N 13° 26 227 35179« | |  1,484,117.394%
LONGITUDE A ) DX mo
E 104 00 21”7 .64707¢ | 392,391.2727
GRIDAZIMUTHOF s H m
MERIDIAN 0 13’ 50" 7467 24.594%
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NOTE e,
This . point_is..bkm_for_ south:
east_of Bok Mountain and. for
west of Trach Pagoda. ...

#THIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OI POINT (BASE POINT)

STATION NAME| ESTABLISHED DATE

KIND OF BASE POINT

NO.18 10.Feb. 1 9 9 7 Concrete Peg
LATITUDE L N m
vl
N 18" 23 227 .43319«/ 1,480,636.034 %
LONGITUDE M E mo
E 103° 47 50" .76614¢ 369,789.7317
GRIDAZIMUTHOF H m
o 10t Aot prall -
MERIDIAN 0" 16’ 42" 6697 13.422 7

. P

-

#THIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OF POINT (BASKE POIN')

[STATION NAME| ESTABLISHED DATE | KIND OF BASE POINT |

NO. 19 10.Feb.1 89 7 ____ Concrete Peg
LATITUDE N m

e
N 13° 22 02" 563717 _ 1,477,978.9157
LONGITUDE S & E mo
E 104° 00" 21" .50838” . 392,362.427¢ |

GRIDAZIMUTHOF .
MERIDIAN 0 13 47" 4067 164847
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TIIIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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DESCRIPTION OF POINT(BASE POINT)

STATION NAME| ESTABLISHED DATE | KIND OF BASE POINT
NO.20 12, Feb.1 997 Concrete Peg
LATITUDE P N m =
N 13 18 27" .28379¢ 1,471,368.460¢
LONGITUDE LB m
d
B E 103" 59 53" 729087 3913500.0994/
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NOTE o o i
This _point is. 5km for south-
eastof Bakorng temple

#THIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATICN RESULT.
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DESCRIPTION OF POINT (BASE POINT)

STATION NAME ESTABLISHED DATE | KIND OF BASE POIBI_]
NO . 21 13. Feb, 1997 ] Concrete Peg
LATITUDE N m

N 13 26" 437 .85108{‘:_ 1,486,689.805/
LONGITUDE E m
E 103 51’___35” 97708 376,593.074¢ |
GRIDAZIMUTHOF H m
< _ MERIDIAN 0° 15 54" .391¢ 23.377
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DESCRIPTION OF POINT(BASE POIN'TD)

sT Aril‘ ION NAME| ESTABLISHED DATE | KIND OF BASE POINT
NO.22 ) 13. Feb.199 7 Concrete Peg
LATITUDE N m
CIN 1Y 26" 477 757507 1,486,809.837¢
LONGITUDE E m
E 108° 51’ 35" .92227v 376,691.981¢
GRIDAZIMUTHOF H m
MERIDIAN 0° 16" 54" 480v" 23.654 &
T ANGORTHOM A - AL
3 M 7"'\' '
g 1 ‘
5
5
2 ,
o *é;
3
il 83
[4) =
= e,
=] Wi
5
g i 5
e " b T
NOTE . SR ;
This_ . point . is.. Located in
Angkor Thom. area , it is in|
front of Prasat Sour Proat. ... . |

*XTHIS RESULT IS BASED ON FRANCE IGN(1994) CALCULATION RESULT.
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THE
MINUTES OF MEETING
FOR
TIHE TOPOGRAPHIC MAPPING
OF THE ANGKOR ARCHAEOLOGICAL AREA
IN THE SIEM REAP REGION

OF

THE KINGDOM OF CAMBODIA

Phnom Penh, Cambedia

May 25", 1998 May 25", 1998

EZ, e 2
H.E. Mr. Vann Molyvann %ﬁ Arai T

Senior Minister for Resident Representative
Culture and Fine Arls, Japan International Cooperation
Territortal Management, Agency Cambodia Office

Urban Planningand Construction
Vice-President of the Board of Administration
APSARA Authority

(45)



The Japan lnternational Cooperation Apency (hercalter refereed to as "JICA") and the
Authority for the Protection of the Site and Management of the Region of Angkor
(hereafter referved to as "APSARA") held a mecting concerning the "Topographic
Mapping ol the Angkor Archacotogical Area in the Siem Reap Region of the
Kingdom of Cambodia”, on the 25" day of May, 1998, from 10:00 am. to 10:30 a.m.,
at the APSARA Authority's office. The members who attended the miccting are listed
in Appendixe-1.

The conclusions ot the discussions are as follows.

1. ICA handed over the following tinal results:

To the APSARA Authority:

- Contact prints of the acrial photographs (Color and 13/W) | set
- Results of the ground control point survey (Original and copy) I set
- Results of the acrial triangulation (Original and copy) 1 set
- 1/10,000 and 1/5,000 scale duplicate topoagraphic maps 2 sets
- 1/10,000 and 1/5,000 scale bluc-line copies of topographic maps 3 sets
- 1/10,000 and 175,000 digital data on CD-ROM 3 scis

To the Geographic Department:

- Positive films of the acrial pholographs (B/W) 1 set
- Contact prints of the aerial photographs (Color and B/W) 1 set
- Resulls of the ground control point survey (Original and copy) 2 sets
- Results of the aerial triangulation (Original and copy) 2 sels
- 110,000 and 1/5,000 scale original topographic maps 1 set
- 1710,000 and 1/5,000 scale duplicate topographic maps 2 sets
- 1/10,000 and 1/5,000 scale blue-line copies of topographic maps 3 sets
- 1/16,000 and 1/5,000 digital data on CD-ROM 5 sets

2. JICA agreed that the Cambodian side make copies of the CID-ROM, and distribute
them to the public, on the following conditions:

(1) They wall be distributed to non-profit organizations contributing to the
development of the Cambedia's social economy and for the conservation of the
Angkor archacological acca.

(2) The Cambodian side takes measwres to prevent the illegal publication of the CD-

ROM.

3. Negatives of aerial photographs shall be kept by JICA in Tokyo until the
Cambodian side prepares equipment and an appropriate storage facility. During this
period, the Fapanese side shall reproduce paper prints when requested by APSARA or

(46)



the Geographic Department through the JICA Cambodia Oflice under the [bllowing
procecdures.

{1} The user that requests prints of acrial photographs shall submit a copy of the order
to either APSARA or the Geographic Department,

(2) APSARA or the Geographic Department shall convey the order to JICA
Cambodian Office.

(3) Al expenses including shipping and transportation shall be barne by the requestce
and paid to the Infrastructure Development Institute-Japan.

4. The Cambodian side agreed that JICA can reproduce paper prints for rescarch and
internal use from negatives of acrial photographs.
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APPENDIX - 1

LIST OF ATTENDANTS

Cambodian Side:

H.E. Mr. Vann Melyvann Sentor Minister

Ms. Eng Sun Kérya Advisor to H.E. Mr Vana Molyvana

Mr. Seung Kong Deputy Director General APSARA

Mr. Ang Chouléan Advisor to H.E. Mr. Vann Molyvaan

Mr. Ouk Sun Heng Caoordinator Administration APSARA

Mr. Mocung Sim Director of Accounting Department APSARA
Mr. Yin Sovath Assistant in charge of environment APSARA
Mr. Huong Savang Director of Geographic Departiment

Mr. Ith Sotha Chief of Technical Office Geographic
Depattment

Japanese Side:

-JICA
Mr. Shinicli Masuda HCA Cambodia Oftice

- Study Team
Mr. Yoshitake Epawa Leader of the Study Team
Mr. Isao lkeshima Deputy Leader of the Study Team
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THE
MINUTES OF MEETING
FOR
THE TOPOGRATHIC MAPPING
OF THE ANGKOR ARCHAEOLOGICAL AREA
IN THE SIEM REAP REGION

OF

THE KINGDOM OF CAMBODIA

Phaom Penh, Cambodia

May 25™ 1998 May 25", 1098

L., 2t LA

HLE. Mr, Vann Molyvann Mr. Yoshitake Egawa

Senior Minister for {_cader of the Study Team
Culture and Fine Arts, Japan International Cooperation
Territorial Management, Urban Planning Agency

and Construction
Vice-President of the Board of Administration
APSARA Authority
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The Japanese Study Team (hercafter referred to as “"the Team™) for the "Topographic
Mapping of the Angkor Archacological Area in the Siem Reap Region of the Kingdom of
Cambodia" and the Authority for the Protection of the Site and Management of the Region
ot Angkor (hereatter referred to as "APSARA" held a meeting on the 25" day of May, 1998,
from 10:00 am. to 10:30 am, at the APSARA Authority's office. The members who
attended the meeting are listed in Appendix-1.

The conclusions of the discussions are as foilows,

L. The Team requested the Cambodian side to send the comment on the Draft Final Report
to the JHCA oftice by end of June, 1998.

b

. The Team requested that the Final Report to be prepared by the Study will be open to the
public on request, and the Cambodian side agreed to the request.

[ =

. APSARA requested the transfer of the following equipment of the JICA Study Team:

To APSARA:

- one computer: 32 Mbytes RAM, 2Gbytes Hard Disk, monitor
- one license of PC Arc/[nfo sofiwarc

- one CD-ROM drive

- one UPS (stabiliser for computer)

- one colour printer (A3 size)

onc photocepier {AD stze)

one digitising table

ONe atrror stercoscope

one map storage cabinets

two 4WD vehicles.

1

To the Geographie Deparéiment:

- one computer

- one license of PC Arc/Info software
- one digitizing table

- onc high accuracy Autolevel

- one mono-requency GPS receiver

- one 2-frequency GPS receiver

- one mirror stercoscope

- two Total Stations

- one 4WD vehicle.

- The Team promised to convey the cequests to the JCA Headquarters.

- HCA will transfer the results to APSARA.
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Mr. Yin Sovath Assistant in charge of environment APSARA

Mr. Huong Savang Director of Geographie Departiment
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Japanese Side:

-JICA
Mr. Shintehi Masada NCA Cambodia Oflhice

- Study Team

Mr. Yoshitake Egawa {.cader of the Study Team
Mr. Isao Ikeshima Peputy Leader of the Study Team
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LINTRODUCTION

In response to the request of the Royal Government of Cambedia, the Goverament of
Japan has decided to conduct “Topographic Mapping for Angkor Archaeological Area in
Siem Reap Region in the Kingdom of Cambodia (hereinafter referred 1o as “the Study™), in
accordance with the relevant laws and regulations in {orce in Japan,

Accordingly, the Japan International Cocperation Agency (hereinafter referred to
as "JICA™), the official agency responsible for the implementation of the technical
cooperation program of Japan, will undertake the Study in close cooperation with the
authorities concerned of the Government of the Kingdom of Cambodia

Authority for the Preotection of the Site and Management of the Region of Angkor
(hereinafter referred to as “AP.S AR A"} shall act as counterpart agency to the Japanese
Study Team (hereinafter referred to as “the Stﬁdy Team”) and also as coordinating body in
refation with other governmental and non-governmental organizations concerned fer the
smooth implementation of the Study and Geographic Department, Cabinet of Council of
Ministers (hereinafter referred to as “Geographic Dept.”) shall support the Study Team
technically for the implementation of the Study.

The present document sets forth the Scope of Work with regard to the Study.

1. OBJECTIVES OF THE STUDY

The Objectives of the Study are to prepare topographic maps covering archaeological

sites and surrounding area for supporting restoration and conservation programs of Angkor
archaeological menuments and infrastructure develecpment plan surrounding Angkor

archaeological sites.

IIL STUDY AREA

The topographic mapping shall cover mainly northern and eastern suburbs of Stem

Reap City of Siem Reap Province. The location of topegraphic mapping area is shown in

APPENDIX-1. The area to be covered by topographic maps shall be as follows:
1} 1:10,000 scale topographic mapping 430 km?2

2) 1:5.000 scale topographic mapping 100 km?2

IV, SCOFPE OF THE STUDY
In order to carry out the tepographic mapping, the Study Team should station in the

rezion and collect necessary data and information, carry out the ground coatrol survey in the

Kingdom of Cambodia. Office works such as aerial tdangulation and photogrammetde
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mapping shall be executed in Japan.
The scope of the Study is itemized below:

1) Aerial photography

1:20,000 new Black and White (hereinafter referred to as "BAY"} aerial photos covering
study area shall be taken for photogrammetric mapping. Furtheromore, 1:5,000 scale color
aeyial photos covering 1:5,000 scale topographic mapping area shall be taken for the use of

future archaecological conservation planning and phato intexpretation.

2) Monumentation, pre-marking and pricking

Refore starting aerial photography, coocréte monuments and pre-marks shall ‘be
established on the necessary ground control points for aedal triangulation. The Jocation of
the existing control points necessary for aerial triangulation shall be pricked on the enlarged

aerial photos.

3) Leveling

The elevation of ground control points shall be decided by direct leveling. The leveling
shall be started at and ended on the existing ground control points which were established
by IGN France International in 1994,

4) Differential GPS

Ground control survey with Differential Global Positioning System (hereinafter
referred to as “DGPSY) to decide horizontal coordinates of ground control points shall be
carmied out at the monumented points. Reference points for DGPS shall be the existing GPS
stations established by IGN France International in 1994

5) Field identification and field completion
Field identification and field completion to identify ratural and artificial terrain
faatures which are difficult ¢r impossible to interpret ou the aerial photographs shall be

carried out in the study area.

6) Aerial triangulation
Analytical aerial triangulation to establish photo control points shall be earried out for

the phologrammetric mappiog.
T) Photagrammetiic mapping

Photegrammetric mapping shall be carried out to prepare 1:10,0600 scale topographic

maps with 10 m contour intervals and 1:5,000 scale topographic maps with 5 m contour

3 € %“f’
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intervals.

Y. STUDY SCHEDRULE

The Study shall be carried out in accordance with the attached tentative study
schedule shown in APPENDIX.2. The schedule, inchuding reports submission date statad in
the next clause (VI), is tentative and subject to be modified when both parties agres upon

and any necessity that arises during the course of the Study.

V1, REPORTS AND FINAL PRODUCTS

JICA shall prepare and submit the following reports in English and final products of

topographic mapping works to the Royal Goverament of Cambodia

1. Plan of operation

10 copies At thetime of starting of the Study
2. Final report
10 copies At the end of the Study
3. Final produets of topographic mapping
(1) Negative film of aerial photos (Color and BAY) 1set
(2) Positive film of aerial photos (B/W) 1set
(3) Contact prints of aerial photos (Color and BAW) 2 sets
{4) Resulis of ground control point survey 3 sets
(Original 1 set and copy 2 sets)
{5} Result of 2erial tiangulation 3 sets
{6) 1:10,000 scale topographic maps
- Onginal topographic maps 1 set
- Duplicate eniginal topographic maps 4 sets
- Blue copy of topographic maps 6 sets
- Digital topographic data 1set
(7) 1:5,000 scale topographic maps
- Original topographic maps I set
- Duplicate original topographic maps 4 sets
- Blue copy of topographic maps - bBsets
- Digital topographic data Iset

{4}
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Vi1 UNDERTAKING OF THE ROYAL GOVERNMENT OF CAMBODIA,
1. To facilitate smooth conduct of the Study, the Royal Government of Cambodia shall
take the fellowing necessary measures:

(1) to secure the safety of the Study Team;

(2) to permit the members of the Study Team to enter, leave and sojourn in the
Kingdom of Cambodia for the duration of their assignment therein and exempt them from
alien registration requirements and consular fees;

{3) to exempt the members of the Study Team, from taxes, duties, fees and any other
charges on equipment, machinery and othex materials brought into aad out of the Kingdom
of Cambodia for the conduct of the Study, .

{4) to exempt the members of the Study Team from income taxes and ¢harges of any
kind impesed on or in connection with any emoluments or allowance paid to the members of
the Study Team for their services in conneclion with implementation of the Study;

(5) to provide necessary facilities to the Study Team for remittance as well as
utilization of the funds introduced into the Kingdom of Cambedia frem Japan in connechion
with the implementation of the Study.

_(6) to secure permission for enlry into private properties and restricted aveas for the
implementation of the Study;

(7) to secure permission for the Study Team to take all data and documents incduding
topographic maps and aerial photos related to the Study out of the Kingdom of Cambodia;

(8) lo secure necessary permission for aerial photography i)y foreipn registered
aircvaft for the implementation of the Study,

(%) to provide entry pass to Angkor archaeologicai site for the Study Team in
connection with the implementation of the Study; and

(10} to provide the medical services as needed. Its expenses will be chargeable on the

members of the Study Team,

2. The Royal Government of Cambodia shall bear claims, if any arises, against the
members of the Study Team resulting from, mcuﬁng in the course of, or otherwise
connested with the discharge of their duties in the implementation of the Study, except
when such claims arise from gross negligence or willful misconduct on the part of the

members of the Study Tezm.

3 APS.ARA. shell act as a counterpart agency to the Study Team and also as a
coordinating body in relation with other governmental and non-governmental organizations
concerned for the smooth implementation of the Study and Geographic Dept. shall support

the Study Team technically for the implementation of the Study.

4. APS.ARA. and Geographic Dept. shall, at its own expense, provide the Study

e
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Team with the following, in connection with other organization concerned:
(1} available data arnd information related to the Study,
(2} Counterpart parsonnel;
(3} Suitable office space with necessary equipment in Siem Reap; and

{4) cvedentials or identification cards,

VIIL UNDERTAKING OF JICA
For the implementation of the Study, JICA shall take the following measures:

(1) to dispatch, at its own expense, the Study Team to the Kingdom of Cambedia; and
(2) to pursue technology transfer to the Cambodian counterpart personnel in the

course of the Study.

1X, CONSULTATION
A PS ARA and JICA shall consult with each other in respect of any matters that may

arise froma or in connection with the Study.

“ n.d?
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APPENDIX.2

TENTATIVE SCHEDULE OF THE STUDY

Month 1
Work
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Final Products PO ¥iR, TP

Abbreviation PO : Plan of Cperation
FiR : Final Report
FiP : Pinat Products of Topographic Mapping
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