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PENDAHULUAN

Jemaah Menter berasaskan Kertas Kabinel Mo 24338565 bertajuk National Mapping Malaysia telah
maluluskan Ewatan dan terma-terma rujukan “Surveyor-General Malaya and Singapare” sebagai
Pengarah Pemetaan Megara Malaysia dan mengesahkan keanggotaan serta terma-terma rupukan
Jawatankuasa Pemetaan Megara pada 31 Mac 1965,

Cabulan para-para 2{b), 2(c) dan 2{d) daripada kerlas kabinel larsebul mengenai keanggolaan dan
terma-tarma rujukannya adalah seperti berikul:

“2th) National Mapping Commiftes
Thal a Naltional Mappirg Commilles be appointed fo comprise the following:

Director of National Mapping,;

Director of Lands & Surveys, Sabah;
Direclor of Lands & Surveys Sarawak,
Reapresaniative of the Minisfry of Defence;

Represantative af the Ministry of Rural Developrment (now subshifuted by the Minisiry of
Natural Resources and Environment); and
wi.  Assislan! Direclor of Survey, FARELF.

A

2(c)  The terms of reference of the MNational Mapping Committee fo be as follows:

L o advise the Divector of Nationad Mapping on maltevs relating to mapping policy. and
i fo advize the Director of Nalional Mapping an mapping priarifies.

2(d}  That the Commifttes be empowsred fo appoint 8 Secrefary and (o co-opt persons wha wolld be
required fo assis! the Commities, ™

Saterusnya pada 22 Januari 1997, Jemash Menter telah meluluskan pindaan terhadap nama,
keanggotaan dan bidang-bidang rujukan Jawatankuasa Pemetaan Negara kepada Jawatankuasa
Pemetaan dan Data Spatial Negara (JFDSN), bagi mencerminkan peranannya yang diperluaskan ke
bidang data pemetaan bardigit. Keanggotaan JPDSN pada masa kini adalah terdin daripada agensi-
agensi sepearti barikui:

1. Jabatan Ukur dan Pemeataan Malaysia 10.  Jabatan Pertanian Sabah

2. Jabatan Tanah dan Ukur Sabah 11.  Jabatan Peranian Sarawak

3, Jabatan Tanah dan Survel Sarawak 12. Pusat Remote Sensing Negara (MACRES)

4, Wakll Kementerian Periahanan 13, Universiti Teknologl Malaysia

5.  Jabatan Mineral dan Geosains Malaysia 14.  Universiti Teknologi MARA {co-apted)

B. Jabatan Perhutanan Semenanjung Malaysia 15 Universiti Sains Malaysia (co-opted)

7. Jabatan Pertanian Semenanjung Malaysia 16.  Jabatan Laut Sarawak (co-opded)

8. Jabatan Perhutanan Sabah 17 Jabatan Perhutanan Sarawak

8. Pusal Infrastrukiur Data Geospatial Megara 18.  Jabatan Perancangan Bandar dan Dasa
(MaCGDI) fco-opted)

Buletin GIS ini yang diterbitkan dua kali setahun merupakan salah satu aktiviti vang dijalankan

aleh Jawatankuasa Pemetaan dan Data Spatial Megara. la adalah sebagai salah salu media pendidikan
dan penyebaran maklumat dalam mendidik masyarakal untuk memanfaatkan maklumal spatial dalam
pembangunan negara, Walau bagaimanapun, sebarang kandungan artikel-artikel adalah
tanggungjawab penulis sepenuhnya dan bukan melambangkan pandangan penertit,
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Dari Meja Ketua Editor

Pekeliling Arahan Keselamatan Terhadap Dokumen Geospatial Terperingkat telah
diluluskan oleh ¥Bhg. Tan Sn Mohd. Sidek bin Haji Hassan, Ketua Setiausaha Negara pada
23 Mei 2007 bagi menggantikan “Buku Arahan Keselamatan, Kawalan Serta Penyenggaraan
Maklumat-makiumat Ukur dan Geografi yang antara lainnya Merangkumi Peta-peta Rasmi
dan Citraan Penderiaan Jauh” yang telah diterbitkan pada tahun 1950, Pekeliling baru ini
amat bersesuaian dikeluarkan kerana kemajuan pesat dalam bidang teknologi maklumat
dan komunikasi yang mengakibatkan satu arahan baru diperlukan bagi mengawal dan
mealindungi dokumen rahsia rasmi dan perkara terpanngkat kergjaan daripada dimiliki oleh
pihak-pihak yang bidak sepatut menerimanya. Bagi maksud penyediaan dokumen ini,
beberapa sin perbincangan telah diadakan oleh Jawatankuasa Teknikal Dasar dan Isu-lsu
Institusi bagi memperhalus semua aspek sebelum dirujuk kepada pihak Pejabat Peguam
Megara bagi memperkukuhkan lagi dokumen ini

Dengan berkuatkuasa pekeliling ini, semua Jabatan Kerajaan di peringkat Persekutuan dan
Megeri serta Seklor Swaslta perlu mengambil tindakan tegas terhadap pelanggaran dalam
aspek Keselamatan Perlindungan di pejabat masing-masing, mengikut peruntukan-
perunfukan Akta Rahsia Rasmi 1972 atau Bab D Peraturan-peraturan Pegawai Awam
{Kelakuan dan Tatatertib) 1993,

Semua ahli Jawatankuasa Pemetaan dan Data Spatial Negara yang secara langsung terlibat
dalam penggunaan dokumen terperngkat, diseru bersama-sama menghayati dan mematuhi
Arahan Keselamatan ini sepenubnya demi memalihara keselamatan dan kedaulatan negara
yang menyambut ulang tahun kemerdekaan kali ke-50 pada 31 Ogos 2007,

ketua Editor



REMOTE SENSING (RS) AND GEOGRAPHIC INFORMATION SYSTEM (GIS)
APPLICATION USING IDRISI KILIMANJARO FOR SCHOOL PURPOSES

By
Abd. Manan bin Samad & Mochanim bt Ahmad Hifni
Jabatan Sains Ukur dan Geomalik, FSPLU
Universiti Teknolog MARS [LITM) Malaysia, 40450 Shah Alam, SELANGOR
e-mail: dr_abdmanansamadi@yahao.couk

1.0 INTRODUCTION
11 IDRISI KILIMANJARD

Abu Abdallah Muhammad Ibn Muhammad lbn Abdullah [on deis Ash-Shanf was born in Ceuta, Spain,
in 1022 C.E. Also known by his abbraviated name Al-Sharif Al-ldrisi al-Qurtubi, ba studised at

Cordova and became a cartographer and gecgrapher of major significance during e medieval

period. His major condributson Bes in medicinal plants as presanted in his several books, espacially
Kitab al-Jdami-li-Sifal Ashtat al-Mabatat, He also made orginal contributions to geography, especiallty
as related to economics, physical factors and cultural aspects. Al-Idrisi, later on, compiled anather
geographical encyclopedia, larger than the former entitled Rawd-Unnas wa-Muzhat al-Nals, Apart from
botany and geography, Idrisi also wrote on fauna, zoology and therapautically aspacts. His work was
soon translated into Latin and, especially, his books on geography remained popular both in the East
and the Wasl for several centuries, So the IDRIS| seftware's are dedicated from his name.

Clark Labs was founded in 1987 by Geography Professor, Ron Eastman, as the IDRIS| Project. In
1994, the name was changead (o the Clark Labs to reflect the broader suite of software offered and the
full ranga of activities undartaken. The Clark Labs is an educational and research institution located at
Clark University in Worcester, Massachusetts, USA. Activities are broadly grouped into three areas:
softears devealopment, distribution and support; ressarch; aducational programs. With a team of
research scientists, Clarks Labs is ploneered in both the theoretical advancement and application of
GlS in areas such as decision support, changs and time series analysis, digilal image processing,
ungertainty management, and technology transfer, Clarks Labs are responsibility to design software
which iz powerful and high techrology to fulfill the neads of the most sophisticated professionals at
pricing that make them attainable for all user levels. Clark Labs software is dasigned to be easy 1o
use, vel provide professional-level capabilities on Windows-based personal computers. Since the
introduction of the IDRIS! system in 1987, it has grown to become one of the largest raster-based
micracomputer for GIS and mage processing systams.

Mow in fourtesanth major refease since 1987, IDRISI provides the most extensive set of GIS and Imagea
Processing tocls available in a single and affordable integrated package. IDRISI provides research-
grade tools that are at the forefrant of the indusiry, yet are approachable and accassible to all. IDRISI
RILIMAMNJARD, the 32-bit version designed for Windows NT, content of aver 200 modulas will
provides an unsurpassad dapih of capability. Special facilitias are incleded for environmeantal modaling
and natural resource managemeant, including changs and time series analysis, land change prediction,
multi-criteria and multi-objective decision suppor, uncertainty analysis and simulation modeling. TIN
interpalation, Krging and conditional simulation are also offered. For Image Processing, a complete
suite of Lools is available for resloration, enhancement and lranslosmation, and for signalure
development and classification, including hard and soft classifiers and hyper spectral image
classification.

1.2 REMOTE SENSING [R3) AND IMAGE PROCESSING

Remote sensing is a technology involving the use of sensors placed on platform moving at a far
distanca from earth's surtace and it can be usead for collecting data of the earth for the purposes of
inventorying and maondtaring. OF all the various data sources used in GIS. Now we have access (o
remately sensed images in digital farm, allowing rapid integration of the results of remole sensing
analysis info a GIS, The development of digital technigues for the restoration, enhancemant and
camputer-assisted interpratation of remately sensed images initially proceeded independeanthy.



However, the raster data structure and many of the procedures invalved in thesa Image Processing
Syslems (IPS) were idenfical 1o those involved in raster GIS. IDRISI s a combined GIS and image
processing system that offers advanced capabilities in both areas.

1.3 GEOGRAPHICAL INFORMATION SYSTEM (GIS)

& Geographic Information System [GIS) is a computer-assisted system for the acquisition, storage,
anahysis and display of geographic data. Figure 1.3 gives a broad overview of the software
components typically found in a GIS. Nat all systams hawa all of thase slemeantis, but to be & frue GIS,
an essential group must be found.

mages

|
Maps

Figure 13: The soltware component in GIS
(Source: IDARIS] KILMAMJARG Guide to GIS and image Processing|

Central to the system is the database. Databasea is a collecton of maps and associated information in
digital form. Spatial database describing the earth surface features while an attribute database
describing the characteristics or qualities of these features. In some systems, the spatial and atiribute
databases are rigidly distinguished from one another, while in others they are dosely integrated Mo a
single entity hence the line extending only half-way through the middle circle of Figure 1.3, IDRIS|
intagrates the two companants inte one, Surrounding tha central database, there are a series of
software components which are including in the IDRIS] systam. A Geographic Information Systam
stores two types of data that are found on a map such as the geographic definiions of earth surface
features and the attributes or qualities that those features possess. Mot all sysiems use the same logic
for achieving this.

Mearky all, however, use one or a combination of boath of the lundamental map represenlation
technigues: vecior and raster. Raster and vector systems each have their special strengths. As a
result, IDRISI incorporales elemeants from both representational technigues, Thaugh s prmarily a
raster analytical system, IDRISI| does employ vector data structures as a major form of map data
dizplay and exchange. Fundamental aspects of vecior databasae managemant also pravided. In
geographic database concept, IDRIS! can link a feature identifier layer (a layer that contains the
identifiers of the leatures localed al each grid cell) with alfribute tables. In the other hand, IDRIS] also
provide ufilities for changing the projection and referenca system of digital layers and provide the
anahygis tools for analysis in GIS.



1.4 IDRIS] KILIMAMNJARD 1M MALAYSIA

MNowadays, thera is much softwars for RS and GIS applications had bean introduced and used widaly
in Malaysia whether in government crganizations or non government organizations such as ARCIndo,
ARC Gls, ARC View, ERDAS Imagine 8.5 and Map Info. However, IDRIS] KILIMAMJARC software is
ot vary famidliar in Malaysia although it was release with raster-based GIS and image processing
package. This exploration will show the capability and special facilities of this softwarse for school
purposes and 1o exposed BS and GIS simultaneously by using IDRIS! KILIMARNIARO,

2.0 RS AND GIS FOR SCHOOL PURPOSES

In Malaysia, the importance of gecgraphy subjact m curnculum at schoal had decreased. Beside
mathematics and Bahasa Melayu, geography is one of the important subjects at primary and
sacondary schoal in the beginning of the education system in Malaysia. Gaography still becomes a
core subject after cabinet make a research on implementation of Dasar Pelajaran in 1979 for form 1,
2 and 3 and an electiva subject for form 4 and 5. Aftar KBSM (Kurikulum Baru Sekolah Manangah)
had lasnched in 1988, there are no changing on geagraphy implementation in secondary school but
geagraphy is not a favorite subject among students, Studant is prefarmad o choosa an ecoramy o art
educalion as an elective subject for stage form 4 and form 5. Therefore, the number of studants who
followwad this subject is decrease and thare are schools which have not offared geography subject to
their students, Mowadays, BS and GIS applications was introduced and used widely In Malaysia, This
sophisticated technology had exposed to the education system in Malaysia at university level such as
University Teknologi MARA (LIITM}, Universiti Teknologi Makaysia (UTM), Lniversitl Sains Malaysia
(USM), Universiti Putra Malaysia (UPM), Univarsity Malaya (UM) and Universiti Kebangsaan Malaysia
[LEM] but in & small amount in primany and secondary school. This technology has to expose for
school students supposedly in order to make Malaysia as a devalopment country which applies a new
technology like ancther developmeant country such as United States and Brtain, Beside infroduce this
technology as a supplament in schoal syllabus, one of the mathods is by axpose this technology
through software exploration, There are many GIS and image processing software in market, but the
IDRIS] KILIMAMJARD software is not famous like othar software althouwgh i 5 quite cheap. IDRISI
KILIMAMIARD is one of the most widely used imtegrated remaote sensing and raster GIS packages.
This capability exploration will help the students o davelop this extensive set of GIS and Image
Processing software to produce a simple map.

21 IDAISI KILIMANJARO EXPLORATION FOR SCHOOL PURPOSES (OPERATION MAMNUIAL
PREFPARATICIM)

When IDRISI KILIMAMIARD is open, the application window will completely occupy the scresn (in
Windows tarminology, it is automatically maximized). Though not required, it is recommandead that it
be kept maximized because many of the dialog boxes and images you will display will require a
substantial amount of display space. The IDRIS| KILIMANJARD application window includes tha
meny, the toclbar, and the status bar (Figure 2.1a), The menu system is at the top of the application
windaw. Balow tha manu i5 a sat of butbons that ara collactivaly known as tha tool bar. Each button
represants eithar a program module ar an interactive operation that can be selected by clicking on that
bultton with the mouse. Some of these buttons toggle between an active and an inaclive state, When
active, the button appears o remain depressed after baing clicked, In thase cases, the bution can ba
released by clicking it again. At the bottom of the screen is the status bar. The status bar provides a
variety of information about program operation. When maps amd map layers are displayed on the
screen and the mouse s moved over one of these windows, the status bar will indicate the position of
the cursor within that map in both column and row image coordinates and X and ¥ map reference
system coordinates. In addition, the status bar indicates the scale of the screen represemation as a
Representative Fraction.

Exploration on IDRISI KILIMANJARD Software is through tutorial which can be accessed through the
help menu of the IDAIS| KILIMANJARO program. There are thirty-aight tuterial exercises are provided
divided into sections Ws=ing ldrisi, Introductony GIS, Advanced GIS, Introductory Image

Processing, Advanced Image Processing, and Database Development. Another help menu in the Idrisi
Systam is IDRISI Manual. Thare are elevan chapters prasent the fundameaniaks of GIS, Imags



Processing, Geareferencing, and the usa of tha IDRISI system. Twele chapters presant the
Information aboul specialized topics such as Decislon Support, Uncertaintly Managemen!, and Change
and Timsa Series Analysis.
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Figure 2.1a: Window application of IDRIS| KILIMANJARD

The data used was divided into three stage were categorized as digital image processing, ground truth
and GIS analysis parl. For the digital image processing parl, SPOT-5 imags (Figure 2.1b) far the Shah
Alam was used, This image was obtained from Malaysian Center of Remote Sensing (MACRES). For
the second and third part, the topographic map was used. Whila doing the ground truth, the Shah
Alam topographic map was used by companng the features in the image and the ground visit, Besides
that, GIS analysis stage was used a topographic map for the vactor corversion. This topographic map
year 2003 with the scabe 1:10 000 and 22 as the sheet number were acquired from the Department Cf
Survey and Mapping Malaysia [JUPEM..

Figere 2,10 SPOT 5 image (16 Auvgust 2005)
{Source: MACRES)



Im RS digital imagea processing, there are 3 stages that have ta ba implemanted such as imagsa
reciification and restorations, image enhancement and image classification.

The aperations of image rectilication and resloration are also known as georelerancing process, Tha
aim of the georeferencing process is to correct distorted or degraded image data for creating a maore
faithiul representation of the ariginal scena, These cpecations oftan termed pra-processing. In the pre-
processing, there are three things that may be applied such as radiometric comection, geomsatric
carraction and the noise removal. In this project, the geomatrc correction will be applied. Tha purpose
of the geometric correction is 1o fransform the image coordinates system (u, v, which may be
distorted, to a specific map projection (x, v1. For mapping purposes, it s essential that any form of
remotely sensed imagery be accurately registered to the proposed map base. Two methods in
geometric correction i image-io Image registration and image to map registration. Image to image
registration is transforming cne image coordinate system into another image coordinating system,
whil image 1o map registration = transtormation of the image cocrdinald systerm 1o map coordinate
sysiem resulted from a particular map projection.

Resampling is a procedure for spatially georeferencing an image 1o its known position on the ground.
Itis used to register an image 1o a universally recognized coordinate reference system such as
LatLang ar Universal Transwerse Mercator (UTM). Resampling is use to determine the pixel valuss to
fill info the ouwlput matnx from the odginal mage matrix,

The objective of image enhancement s 1o mprove the visual interpretability of an image by Increasing
the apparent distinction batween features in the scena. The procass of visually interpreting digitally
enhanced imagery attempis to opiimize the complermentary abiltes of human mind and the computer
There are thrae techniques that can be categorizad as contrast manipulation, spatial featura
manipulation and multi-image manipukation,

Finally, image classification is the process of developing interpreted mags from remoiely sensed
images. A4s a consequance, classification is perhaps the most important aspect of image processing to
GIS, There are two procedures that can be implemanted; there are supervised and unsupervised
classifications. In supervised classifications, the image anaklyst will supervised the pixel
categanzation process by spedfying, to the computer algorithm, numerical descrigtors of the various
land cover types prasent in a scene. To this, represantative sample sites of known covear type, callad
fraining areas, are used 1o compile a numencal number interpretation key that describe the spectral
attributes for each features type of interest.

Like supervised classifiers, the unsupervised procedures are applied in two separate steps. The
fundamanial diffarance betwean thase technigues i that supervised cassification involves a training
step followed by a classification step, In the unsupervised approach the image data are first classified
by aggragating tham inta the natural spectral growpings. or clusters, presant in tha scana. Than tha
image anahyst determines the land cover identity of these spectral groups by companng the classified
image data to grownd refarancs data.

Accuracy assessment is imporiant in image classification which means a classification is not complete
undil s accuracy s accessed, The common means of expressing classificalion accuracy is the
praparation of a classification arror matrix (confusion matrx or a contingancy table]. Errar matricas
compare, on a category by calegory basis, the relationship batweean known reference data (ground
truth) and tha correspanding results of an automatad classification. Sevaral characteristics about
classification performance are expressed by an error matrix. Several other descriptive measures can
be obtained from the arrar matrix such as overall accuracy, producer's accuracy and the user’s
accuracy, The minimum overall accuracy that has o achieve s 85%

After the accuracy Is achieved, the map will be produce, The map properties button on Composer will
use in arder to produce a complete map. The alements that have in map properties are legends,
georeferancing, map grid, north arrow, acale bar, text inset, graphic sat, titthes, background and
placamarks. This antire iterm will use to produce a map (Figure 2.1c).

Far the GIS analysis, there are simple oparations that can be aexplored. The GIS analysis that include
in IDRISI KILIMANJARD is database qguery (Figure 2,1d), mathematical operators, distance oparators,



context operators, statistics, dacision suppart, changeftime saries analysis and the swrface anahysis,
For this project, the simple operation which suitabe for school purposes was axposed,

Figure Z.1c: Map Compaosition

22 PRODUCING A SIMPLE OPERATION MANUAL OF IDRIS! KILIMANJARC FOR SCHOOL
PURPOSES

Aftar all the RE digital image processing and the GIS analysis were complated by using IDRIS]
KILIMAMNJARD, an operalion manual was produced (Table 2.2a). This simple operation manwal
hopefully will help the students at school level to explore and 1o use the capability IDRISI
KILIMANJARD softwara for RS and GIS application.

Tabie 2.2a; Finding Outline for RS Digital Image Processing and GIS Analysis

AS DIGITAL IMAGE PROCESSING
Siage 1 Format comvarting

| Slage 2 Layar Intaraction efac
I gearelarancing
-Contral poind marking

Siepe 3 -Crealing & corespondence file
-Craating & referance sysiem
S— _| -Resampling calculation
| Stage 4 Window-axtract a sub mage




Siage 5 Image anhancamsnt
Image classification
-Tralning aite devealopment
-Signisiung development
 Stage 7 Acouracy assessmen
Map cormposilian
Stage 8 -Symbol workshop
-Map comgaosilion
G5 ANALYSIS
Databssa quary
Elage 1 -Query by locetion
=Clueny by afribule
Distance opersiors
-Bufier
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Figure 2.1d:
Cuiery by location

M Vewa:baaph [




3.0 COMCLUDING REMARKS

This simple operation manual was developed by stage starting with Importing from another format into
IDRISI KILIMANJARD, gecreferencing, image enhancement, image classification, accuracy assess-
ment, map composition and GIS analysis function which act as basic prnciples in RS digital image
processing and GIS analysis. This operation manual is more toward user friendly and easy to follow.
Beside thal, this operation manual developed with a simple command, so thal easy for sludenis al
schoal level 1o fallow the instruction that given.
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ABSTRACT

The wse of satellite ramofe sensing and GI5 in Malay=an forestry s well growth since 719705, Current
affarts of rermnate sensing and GIS applicalon in forestry are mairdy i manidonng forest land wse
change, farast ype classificalion; fores! invenlory, and remole sensing a5 a fool in rahabililatich and
reforesfation. However, modelling of fores! harvesting wsing remole sensing or GIS is nol exploving as
much as other appliication. Recan! developrment in cormpuler hardware and soffware anable the
decision makirg i foras! managemant ware made by the aid of modeling approaches fram differant
sSOurces n a reasorable ima. This paper discuss (he main area wihare remole sansing and G5 can
Play a role in forest hanvesling of P Malaysia, the need of fores! madalling in hansest planning and use
of DEM as a solulion in forestry probiem. il is concluded thal there is a high polential of salaiiife
remaole sensing and GIS application in Malaysia, especially modeling fores! harvasting managemant.
This is due fo it's as a tool for fast decision making, reducad cost and time, and provide accurale
informalion neaded far suslanable foresiny, and & sound managemen! decision. For nslance, il s
arvigzaged hal through these lechnalogy suslainable fores! management atyeclive can be achieved
and meel the sound af ecologically and environmentally.

1.0 INTRODUCTION

The tropical rain forest is one of the world's richest and unique natural resources. The harvesting and
comeersion of forest resources is vital 1o many tnopical countries for economic cevelopment, as well as
provide a livelihood to millions of people for that country. In P, Malaysia all the forest land are gwned
and managed by the state government. However, the specificabion and managerment guidelire for the
forest harvesting were outlined and issued by Foresiry Departmant Paninsular Malaysia called Forest
Harvesting Guidelines and Specification for Forest Road in Peninsular Malaysia (Amon, 1988 and
Anon, 1997). These manuwals were partaining to the road constructon, alignment, gradient, drainage,
tree marking, derection of fellng, and the setting wp the log yards., Generally, forest karvesting in P.
Malaysia covers the area of Permanant Farast Reserva (PFR], State Land and also individual land,
For Permanent Foresl Resarve, only areas that kave been classified as “Productive Forest Under
Sustainable Income" regarding to section 10 {1) Mational Forastry Act 1984 (Amendment 1953} can be
harvested while the other areas are protected forest areas that cannat be harvested and they have
b=en classified as follows; Soil Protection Forest, Soil Reclamation Forest, Flood Control Forest,
Water Calchment Forest, Forest Sanctuary for Wildlife, Virgin Jungle Forest Resense, Amanily Forast,
Education Forest, Research Forest, and Forest for Federal Purposes.

Much of currant forast managament practics can ba improved thraugh the wse of current technology
Include remole sensing and GIS, Forest managemant planning relies on differant type of information
to provide an up-to-date dascription of the forest and to formulate plan for thair management {Battad
el al., 2000}, Some of the types of iInformation required are maps, survey data, measurement growth



and yiald, aaral photograph and satallita data. In forast aparation, forast harvesting and transportation
operation were recognised lig on a near optinal path for creating conflict, Thus, the careful planning
and implamentation is imporiant not only for the swstainability of forast but alsa for the continuation of
foresiry as a profession,

In the era of information technology, remote sensing, GIS and related technologies has been a useful
foal in forestry and environment assessmant application. Currently, the trends of using geo-spatial
dafa such as remote sensing and GIS technology in forest land use momitaning In Malaysia were
playing & greater rale (Mohd Hasmadi and Kamaruzaman, 19889), In fact, Forestry was one of the first
digciplines in Malaysia to recognise the value of remole sensing in oblain timely and reliable
imformation which is essential for sustained yield forast management and monitoring the trand of forest
land use (Kamaruzaman, 1997}, Forest harvest modeling is a particulary difficult problem when
approach from the traditional direction of eptimisation. For the solution, applying technology and
madelling could be more popular for many foresis harvesting operation. Remota sansing can provida
data al synoplic scala affaring the polential 1o discern large-scala ecosystem pattern (Roughgarden at
al., 1991). Remate sensing and GI3 technologies have been primarily utilized for obtaining static
information on forest patterns, but they are increasingly important 1o be usa as a source in forest
harvesting madalling for both data input and maodal validation.

The future optimal harvesting plans of tropical forest rescurce in P. Malaysia is going to be largely
dictated and affected by the availability and extendad usa of information technology. Tha availability of
several of remote sensing and GIS offers many advaniages in this respected field. It is anticipated that
the effective of tropical fores! harsesting would gain momeanium by interactive utilize of these
technologies. issues on information technology in tropical forestry especially on tha role of geo-
informatics for the developmaent of various foresiry models with efficient dala integration both in term of
spatial, non-spatial and temporal atiribute is well addressed,

2.0 THE NEED OF MODELLING IN FOREST HARVESTING

Mowadays, sophisticated irformation technology does change the nature of decision making 1o some
extent. In many cases it uses documentation, information and modelling rather than observation as its
data source, Planning for decision-making is essential because it provides the spacific discipline that
welds together all part of forest management sysiem, According to Mumford [1991) decision making is
the process of making a conscious choice among several allermatives, In fact, decision making always
requires a good knowledge of the organizational environmient, which is becoming more and morg
commphas,

Forest management decision, because of the many conflicting involved, required much iteration to
achieve a feasible plan. Forest management planning is increasingly complex because specific forest
harvesting is restricted 1o predetermined forest zone and ocours at a number of spatial scales. One of
the difficulties with traditional harvest planning is that there is no real model of space inside the system
(Baskent and Jordan, 1881). For this reason, there is need a knowledge of spatial modelling for
planning the forest area. Forest research data and forest resource maps can be combined with other
dala sels within a GIS 1o be used for analysis and modelling.

There are many example of the use of modelling-based remobe sensing and GIS for forest
managament. For example, in North America forest modelling and analysis has been conducted for
planning forest management (Martin, 1985}, The road construection, cutting, silvicufiure and watershed
managament and forest resource mapping are the element, which considered in the modsalling
[Tomlinson 1987].

Battard et al..(2000) developed and demonstrated a system called Integrated forest planning system
(IFP3) for forest management. IFPS is a spatially —based modelling system consisting of sevearal
computer application linked together through a commoen database. The core of the system is database
managament system (DBMS) from GIS and remote sensing sources, The main benefit of the IFFS is
relatvely low cosl of system development and the flexibility of adapting the system Lo the forestry
application.
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Although infarmaton technology can greatly spaed up thae modalling work for decision making
process, itis important fo nole that this technology is closely dependent on the development of
computar systam. and that computer ara running by tha human. Computar are nat wused o replaced
human being for declsion making but it can help in assisting and advising the decision maker to
understand tha problam, agres tha soclution and implamant the solution successiully. it s warthy to
mote that although computer system based GIS and related technology is helping as decision support
system, it is the planner ultimately who will decide on the optimum decision (lsmail et al., 2001).

3.0 DIGITAL ELEVATION MODEL {DEM) IN FOREST HARVESTING

Recent development in computer hardware and software enable the production of DEMs from different
SOUrCEs in a reasonable fime. The sources of a DEM can be straopair of aerial photograph, satallite
imagery, or a digitised contour map, In fact, DEM opens the way for 3D viewing of the landscape,
which enhancas features representabion and thae human perception of spatial enfities and helps the
visual interpretation of images and the understanding of images and the understanding the
relationship betwean landscapea elements (Graen, 1992).

The wsa of 30 based visuakzation technique with GIS and remole sensing data historically should ba
applied for visual impact assessment in natural resource management. According to MNik et al,,(2001)
forasiry professional and researchers hawve baan invastigating visualization technigue for many years
addressing a varlety of forest management problem,

Use of DEM in forestry is increased tremendously. DEM can be use in surface analysis such as
terrain, elevation, aspect, slope and present parspactive view of the forest area. Beaudain and Sean
[1897] described a DEM and particularly the slope layer derived from it, without doubt very important
process of nformation, which needs Lo be accounted for in the managament of forestry area,

Hart and Wheerry (1987) demonstrated the application of DEM based Landsat TM in forest harvesting
and found that classified Landsat TM data is capable to depict the vegetation association,
admanistraton area, road and trail as wall as maasure ba distancs of the road. Infarmation fram the
images was used in planning the management of timber harvest methad along the road to enhance
the scenary experience for traveller in Flathead Mational Forest, U.S.4.

Anather study was carried out by Jones and Whalt (1990 under the EC Programme o assess the role
of satallite remote sensing in management of upland areas. Snowdonia were selecied as a potential
area to provide an assessment of the visual effect of conifer plantation on landscape guality, 30
perspective views were created 1o simulate free height above the land. Landsat TM data set of the
same study area was usad to ganarale image of bath mature forest, and of the forest clear fallad.
Although the image generated were found naot realistic, buf the likely oulcome of such action,

Under the same programme, Jones and Wyatt (1990) conducted a separate study used a DEM
awarlaid with remwobe sensing data and cartographic feature in Eire. The aim of the study is to produce
a map of forest for tourist, An 03 20 X 20km section on a 20m grid was converted 1o a binary image
by rescaling the elavalion valie in 4im sleps into 0-285m ranges. The binary image was resampléd Lo
a 10m pixel for compatible with the satallite imagery, which was then overlaid on the DEM. The study
used Arcinfo and Maciniosh system for map production, and resulted in a high quality satellite based
map showing 30 landscapea feature of interestad to tourism. They concluded that DEM could be used
for forestry application especially in planning in upland areas, in conjunction with remotely sensed
data.

Recently, computer aided road design system wera use DEM have become mare attractive with a
avallability of high resolution of DEM data. Ahmed et al., (2000}, claimed that cne method for
gathearing high resclution elevation data is with the use of airborne laser mapping tachnology such as
LIDAR. LIDAR alevation has been found to be accurate to within 15 cm, and allowed 1o create of an
accurata, high resolution DEM and enabling computer estimate earthwork accurately and quickly.
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4.0 APPLICATION OF REMOTE SENSING AND G5 IN FORESTRY

In fact, ramote sansing application was started in 1961 by using exdensive aerial photography for
demarcated the upper altitudinal limit of forest land suitability for Inclusion in forest state production
i(Kamaruzaman and Souza, 1997, & black and white asrial photagraphy was usa widaly in forest
resource survay in P, Malaysia in 1962 which involved the systematic assessmant of the forest
potantial for management purposes. Meamwhile in 1881 asrial photograph were uss in checking the
forest changes in P. Malaysia betwean 1972 to 1982, The sat of first forest imeentary data were
compared with 1: 40 000 scale of asrizl photograph. Result indicated that a total of 148 000 ha of
forested land has been converted 1o non Torestry purposes, Although the use of aerial photography
had long been established in F. Malaysia, the existence of such images for large areas naturally led to
the desire to inferpret the imageny itself, rather than 1o wait for it 1o be eventually transformed into
maps. Othear types of remote sensing openad wup wider possibilities. Wharaas aarial phatography for
phologrammetric purpeses taken at relatvely low altitude remains unrivalled for detailed in the visible
spactrum, satellite. Basad sensing systams can maasure raflected and emitied radiation at much
greatar range of wavelangth.

The use of remote sensing and GIS becoming very impartant in which the integration of data and
infarmation are immense and unawvoided. Realising this, Forastry Depariment of P. Malaysia has sat-
up ane unit named mapping and GIS section in 1997 with an objective 1o develop an operational GIS
and remote sansing for more effectva use in many fisld regarding 1o forestry (Alias, 2001). The
seciion, currently in the process of integrating all the information for the developrment and modelling of
Managemant Information System (MIS). Thea final abjactive however, is 1o usa the MIS 1o be manage
forest areas more effective, easy handling in accordance with he sustainable forest managemeant
concepl which is has bean implementad.

In 1988, a study was conducted by Forestry Department of P. Malaysia with special objective is to test
the usefulness of Landsat M35 and SPOT in classification and mapping a broad forest type,
monitoring and detecting tha changas on lorast pattern (Wan Yusoll, 1988). From he inlarpretation
and anahysis of the both Satelite imagerises, using EASIPACE on the S50 000 ha lowland forest area,
a following result were natad: (i) stratiied companant of logging such as road skid trail, bare soil wera
easlly detected on the both satelite data using viswal and digital interpratation, (il Presvious kgged
owveer farest with intansiee falling were easily detecied and mapped using Landsat M55 and SPOT
data

Another study conducted by Zahriah ef. al, (1989} with the abjective to detecting and map the status of
forest changes in the period of 1982-1988. The study attempled in the Lesong Forast Rasera,
Fahang. Forest resource map (scale 1:25 000) were use together with Landsat TM July 1988, The
classified image from the Landsat TM imagery were the transferred info GIS application (ARCIMFO)
where the forest resource map of 1988 were produced, The result of the study revealed that Landsat
TM were possible to detectad and monitor the changes over the time and provide a good data in
updating the forest resource information through the integration of GIS,

Among of the various type of sensor available in the system, Landsat TM and SPOT data is a most
usaful in forastry application in P. Malaysia. Maanwhile for passive sensor RADARSAT data have
baen testad by many agencies especially for forestry application. Realising the potantial and the
imporiant of remote sensing lechnology for the country, Malaysia government has senously investied
into space technology pmgramme The first Malaysian remote sensing satellite called TiungSat-1
successfully launched on 268" Septembser 2000, The microsatelite equipped with 80 m resolution
(three marrow angle cameara) and 1.2 km resolution for one wide angle. Tiungsat-1 could provide
detailed information on earh resources including for forestry application.

5.0 CURRENT EFFORT OF USE REMOTE SENSING AND GIS IN FOREST HARVESTING IM P.
MALAYSIA

Thiz section discusses several research project underlaken under tha use of ramote sansing and GIS,
which special refareance to forast harvasting scopa. it is interast to note that, modelling of forest
harvesting using remote sensing and GIS is not exploring as much as other application (e.g, forest
type mapping, forest land use change, monitaring logging impact, forest rehabilitation, etc.) in P.
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Malaysia. For instanca, in implemanting the use of remaote sensing and GIS in P. Malaysia is inline
with sustainable forest management concept and has given emphasized by Malaysian govermment
caurranily.

51 Forest road planning

Farast harvasting in hill forest in P. Malaysia is generally carried out by combination of crawler tractar-
winch lorry, which Is tracior skid the log from the felled site to the skid trall where the winch loery will
continuous the log transporation to the roadside log vard or direct to the mill. The read featurs and
alignment are complex edge in geometric, During the last few decade there has been increasing in
compuier-aided analysis of road planning as it provide quick evaluation of alternative im a more
systematic manner, Forest operation in P, Malaysia has adopted a Standard Road Specification and
Forest Harvesting Guidaline which is outlined by Deparimeant of Forastry, P. Malaysia to be strictly
adhering by all harvesting confractors at the planning, implementation, and maintenance level.

Imiplementation of this guideling is important 1o mitigate and reduce the adverse impact of forast
harvesting to the forest acosystem. Conseguently, the harvesting plan, particulary regarding 1o tha
design and constructon of forest road In hill forest areas is inline with the Malaysian Criteria and
Indicatar (MCEI) requiremant ta ensura the sustainability and guality of forest resourcas, it is
anticipated that with the availability of remate sensing and GIS, a modelling of forast harvasting
activities can be coniribute more for betier planning of forest road and transporiation.

For example, Samsul {1398} have conducted a study to propose the road network for log
trangportation and assess the road density in Balah Forest Reserve, in Kelantan state. The study was
performed wsing GIS tool-Arclnfe/View for modelling the alternative of The proposed Torest road
location in the study area. The criteria o locating of the forest were based on the information supplied
by the Forestry Department of P. Malaysia. The result indicated that the suitable road alignment and
giting could be trace out by the GIS modelling function, For the road density anakysis, it is reported
that the proposaed of read construction must ba 25 myba for main road, secondany and feadar road with
atotal length 7, 867 m, This guideling is enable the forest harvesting will be carmed out with mimimum
amvirenmental disturbanca.

A recant study of thae forest road planning wsing ramote sansing and GIS modelling was carried out by
Musa and Mohamed (2001). The shudy is kocated at hill forest area namely U Muda Forest Resere,
in the state of Kedah, north P. Malaysia. In the study, various spatial data layer was inputted in the
read planning model incleding forest administrative boundary, river network, and contour line, The
analysis was performed based on Best Path Modelling mathod which is derived and determined the
best road alignment and transportation network. This study revealed that modelling forest harvesting
with combination of remote sensing and GIS is enable o provide the accurate and fast in order to
make the decision.

In the same year Mohd Rasol (2001) have underiaken a study in the development of intelligent agenis
system based on GIS and informalion technology. The syslem is uselul o facilitate decision-making
process in forest harvesting including forest road planning. The result of the study shown that the
intelligant agents systam -based GIS can ba detarming the type of tree spacias and their siza to cut,
future standing trees at the next rofation pernod and formulate & plan for gilviculbural treatment.

52 Determination of suitable harvesting zones

Farest management planning is increasingly complex because specific forest harvesting is restricted
to predetarmined forest zone. The harvasting of Rill rainforest requires imsantary and monitosng af
large areas at fine scales. Increasingly, modelling is being used as a research and management toaol
to examine spatial-lemporal processes such as resource harvesting, Forest zoning classification is
ane of the integral parts of the forest harvesting planning procedure, The objective of the zoning is to
confing cedtain forast activity o the designated ronas, whargas the prodective and protaction forest
araa can be realized.

MCE&| have baen formulated and use as a guidaline and therefore as a standard for assessing forast

management practices in Permanent Forest Reserve in P. Malaysia. Beside MC&I, Permanent Forest
Reserve is managed sustainable undear the rules and precadure pertaining fo Infernational Timber
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Organization (ITTO) and 50 2001, Modelling of GIS in detérmining the suitabls forest zones can
assist forest manager in achieving the objective of above requirement.

Khali Aziz (2001) reporied that a study in 10,000 ha of Temenggor Forest Reserse in Perak state were
used GIS maodelling in ardar to classified the suitable harvesting area. The result of the primary hill
forest shown that about 2% was classified as very steep terrains (slope more than 40%) and 31% of the
total area was classified under river buffer zone, which is a total of approzimataly 3,300 ha is need o
reserved as a pratection forest. Only a total of 9, 700 ha were classified as a suitable area for
harvested by contractor.

Realizing the traditional procass of delineating Permanent Forest Reserve is quite time consuming
and expensive, Ismail et al., (2001} have undertaken the similar study in Bintang Hijau Forest
Raserved in the state of Parak . Tha farest is covering an area about 84, 702 ha and is undulating
area and intercepted by the steep slope. The methodology imsolved in the study is development of
skop map and DEM from Landsat TM data and using GIS spatial modselling technique far zoning the
forest by Integrating with other Information as input in the model, From the study four Zone are
identified into the diffarent category namaly protaction forest, produective forest, ameanity forest and
research and educalion forest, From the tolal of 84, 702 ha foresied area, 57, 058 ha s designated for
production forast, 27, 029 ha for protection forest, 247 ha for amenity forest and 369 ha for research
and education forest, respectively.

By incorporating the element of modelling with remote sensing and GIS into forest harsesting
aparatan, it implies the opporunity 1o use thase technolagy as a decision support tool in forest
resources planning and managaemeant in the near future in P, Malaysia,

6.0 CONCLUSION

Current awareness on the importance and the potential of remote sensing and GIS in forestry
modelling have pave a way a Foresiry Dapartment of P. BMalaysia to make full use of thase technology
in the managemant of Malaysian Forest, In this brief review of remote sensing and GIS modelling in
forastry application, it is veary powerhul toal and promising for forest harvasting planning and
management in P, Malaysia. Modelling of forest resource managemeant wit the remote sensing and
GEIE provide an accurate, affordable cost, kess time consuming and can dearived a fast solulon in
decision making, In order to enhance of decision making process as well as to contribute successful
implementation foresiry modelling with remole sensing and GIS, a assistance and cooperation from
the developed country especialty in the field of forest management, harvesting and protection are
required. However, 1o make full use of the lechnology, sludies on different aspect of remole sensing
and GIS modelling for forestry application such as different sensor type of oplical, radar, and airborne
data could be continuously conducted to develop the most apprapriate technigue in forest harvesting
modelling.
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ABSTRACT

Kiang River catchment, which panly includes Kuala Lumpur, encocnter with @ rapid development in
the recent years. Al the same lme, Tash Mood occirences in this area have alsa increased from
year to year. The food events have baen correlaled fo the unexpected rainfal amount. However, that
i5 mat the omnly reason wiich tums Kuala Lumpur into & drenched basin after the rain. Landuse
changes especially in rapld development are baleved take part as & big rode in the rise of fash food
evernls. The land comversion processes have changed the nalure of the calchment area infa more
rmoermeable areas or less infilfrate surfaces desenved by the construcion of mone bulldings amnd
roads. i show that food event in raoid development have good relation with runol ralfo. The Nalural
Resources Consgrvalion Services (NRCS) model of the US SCS5 had been estabiished o estimale
rumaif generation from a rainfal event in a catchment, Besides, the effect of the surface conditions fo
calchment itselfl is evalualed by means ol landuse amnd sol Type which represented by CN value,
Runoff valve would increase due fo fanduse changes from (s natured surface 1o the man-made
feature. This study combings the NRCS mode! and GIS in an infegraled sysfem (o eslimate the peak
rurmaif. The research axpioits GIS capabiity to manage and comlrod the circumstances through fs layer
information. The oufcome from the sysfem developed can be utized fo estimate Food possibiily due
to landuse changes.

INTRODUCTION

A simple definition for flood is when dry and safe serfaces are covered with water, The main source of
water may come from variety of source and one of the sources s rainfall. There are two types of
surface, which may accept the rainfall: first the impervious surface and second the pervious surface.
These types of surfaces are related to thelr land use. Some places did not take a long time for major
landuse changes. The change from one type of landuse to ancther type of landuse 15 part of the
development process aimed for better living conditions, Every single land use change has an impact 1o
the surface. Figure 1, ilustrated how Bnduse gave an impact 1o the runcff value, With forest condition,
it created a natural ground cover, The balance condition infiltration process will retum a small runaff
value. The deforest process increase the runoff value from time to time due to the landuse changes. At
the end, the Impervious surface disturbs the balance conditions and potential of renoff value will
increase.

A PR T

VIS M b peecinn Serlacn FEEDR rperdean Tarian

Figure 1: impact of land developmeant In runoff
{Souwrce Prince George’s County, 159%
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Matural Resources Conservation Services (NRCS) model

The Natural Resources Consarvalion Services (NRCS) lechnigue is a runoff generation model. It was
established by the United State Depariment of Agriculture, The model consideration starts with a
rainfall amount imposed on a watershed over a specihiad tima distribution. The accumulated rainfall i
comnwverted o mass runcdf oy using a runoff curve number (CA), CH describes a catchment runoff
production bahavior through landuse, which the highar CM will genarate more ronoff. The major
factors that determine CH valug are soils, plant cover, amount of impardious area, interception and
surfacs storage (USDA, 1986). All the features are dascribad in detail in Hydrologic Soil Graup (HSG)
tabbe. Combinaton of landuse and soils classification or namely as HSG table are the main
paramatars in alaborating and dascribing a catchmeant araa as shown in Table 1.

Table 1; Landuce thal combined with aoil classification or H30 table with aasiociabed Curve Numbses

Average .
Descrplion IFrpsrvinLs Siil Group
(%] A B f: o
Russidential
(High Density] &5 k) as | 80 | 8z
Residential
{Med. Denaity) b 57 72 /@ ag
Residantial
{Low Density) 15 4d (=13 7 43
Comrmerc sl 85 ag a2 94 45
Industrial 2 a1 a4 1 a3
Disturbed /
Tranaitanal ? 7 5 a9 #
Agricultural 5 67 77 a3 a7
Opan Land —
Goad 5 34 &1 74 aa
bAeadow 5 30 54 71 74
WWooos (Thick
Cover) 5 30 5 | T | 77
‘Woods {Thin
Cover) 5 43 85 T&
Impeanasis b g4 93 | 98 | 94
‘Watar 100 100 | 100 [ 100 [ 100

{Source: UISDA, 1296)

H5G is an imformation able about soil group which are classed as A, B, C and D and combined with
landuse. This two (soil and landuse) information combination produces a unique CN value for each
landusa and its soils condition. Cover type placed at the left side of the H5G table is classified
following the possibility available on the earth such as water, impervious area, forest and
disturbed/transitional area. The top right of the lable lists 4 soil classes A, B, C and D. Each soils
group describes the potential of runoff as classified under Table 2.

Table 2: Sail group summary

Soils . ) Fimad Indiliration Permaability
Group Soils Texturas Rounodf Potential Rate Raie
mmvhr mimyhr
Sand, | aand or
A candy m“" Low 25 =76
B Sill kcam or koam Woderately Low 13 A810 76
c Sandy clay kesam Maoderately High B 131038
Clay loam, st cley loam,
o gandy clay, sill clay, o High K] =1.3
clay

{Sowrce Gumbo, Munyamba, Sithole and Savenije, 2002)

According to Chow, Maidment and Mays (1988), mathematical language is use 1o describe and
axplain NRCS madel in runaff generation process. In condition whan the depth of excess precipitation
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() b2ss than ar equal to the depih of precipitation (P}, runaff would not eccur. In addition, aftar renofi
begins, the additional depth of water retained in the calchment (Fg), 15 1255 than o equal [0 some
pofential maximum retention (S]. At this stage, there exists an initial abstraction (I,) which refars to all
losses before runoff begins that include water retained In surface depressions, waler infercepted by
vegetation, evaparatian, evapotranspiration and infiltration.

. (P—025]
4 P+ 085 i
According to Yu, B, (1338}, 5 would become the only parameter for the NRCS mathod as P is
representing the rainfall. It commanky expressed in inches in terms of a runoff CN through the
relationship,

1000

B = N

- 10 2

whera CM was refarrad 1o as the dimensionbess number that have a ranga from 0 1o 100.

Unit Hydrograph

Wai (2002) noted that the nobility of unit hydrograph is in deducing that rainfall excess ooours over a
fixed hydrograph of a tima basa. It is axpressed in volume unit which redar o unit deplh of runoff per
catchment area either 1 in or 1 cm, An illustration of a runoff hydrograph is given in Figure 2,

Long mamic
Inflrmisa — I o
et
f (L]
1] I C K}
= "|'wrmm i puak
Bpm i
Birligraph K S
£ Do ]
&
: il ociem prei
a
2
B g,
- Erml &l dieH peaall
] R e e,
Hepremgpel - 3 I' I 1 - T g
i e TR TR ] e
— | e -
Tirs

Figure 3: Hydrograph time relationships
{Source: Chow, Maidmant and Mays, 1588)

Chow, Maidmant and Mays (1988) slales that thera are three types of synthetic unit hdrograph as
Tollows:

i the one that dascribes the ydrograph characteristcs such as paak flow and base time.

i the one that is based on a dimensicnless unit hydrograph and

fil,  the ome that refers to walershed storage maodel.

The NRCS Synthetic Unit Hydregraph

In MACS Synithetic Unil Hydrograph mathod, the runoff from a catchment is calculated based on the
catchment characteristics including the CM walue. In this method, the main ouiput would ba the value
of runoff peak (O, with its e fise (L) and al=o time base (1), The results from the calculation are
shown as a triangular bydrograph employing the above threse paramsaters as shown in Figure 3. The
calculation of the paramelens requires the values of the catchment area (&), siream length (7, conbour
data (skapa, v) and rainfall duration (D) as givan in eguation 3, 4, 5 and B,

-dH 0,
Time paak, 1, = —':E—“utg,— {3

1800y
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Tirre of rige, & = V2 + kg i

Tirme of Tall @ hr, L = 187x1 =1
2083 A
o . -208A 18

Excess rabindsil

- TE—

Figure 3: NRGCS Triangular Unit Hydrogragh
(Sowres: Chow, Maidment and Mays, 1588)

Remote sensing technique and GIS implemeantation in MRCS modeal

This research proved that remotely sensed data is utilized o supply the landuse information, Throwgh
ramotely sansad data, the user is able to discover topographic details (Smith, 2001) for the specific
watarshed such as landuse classification, watershad geometry and drainage network, These are
impartant elaments 1o generate the hydrological structure of a runolf modal. Shrestha (2003) optad 1o
use remote sensing becauss the potentiality of the sensor fo view synoptic scene and monotonous
covarage. This could lessen the cost of data acquisition (Maohd [Brahim and Mobamad Adli, 2000},
Application of remotely sensed data in hydrological fleld reveals comples spatial diversification in
bydrology apolication {Koster, Housar and Engman, 1958). In addition, Carlson (2004) and Smith
{2001) admitied that remolely sensed data like Landsat TM and SPOT can contribute to a variety of
products applicable in watershed management such as food and can be defined as part of runc
coefficients especially in NRCS model,

Many new opportunities for runoff study can be recommended through GIS implementation, since the
loals can be used to construct spatially distibuted models of watershed [Schumann, Funke and
Schuttz, 20000, One of the ohjectives is o improve the existing conceptual walershed model, Besides,
simulation modals with GIS help the researchars in learning and visualizing the processes involved.
According to He (2003), simulation model is a tool to analyze the watershed process. Other than that,
simulation model is also discussed as toods in the davelopmant planning and to evaluate the
watershed management, Nowadays, users have integrated GIS with many hydrologic mededs [and
NACS model i one of them) within the Windows environment for PC s to increasa the assessment
and evaluation leval. Coskun and Musaoglu (2004) stressed that GIS is 8 suilable sysiem to handls
hedralogic model because GIS exists in two types of data which are spatial data such as topography
and atiribute data that describe and identify the characteristics of spatial data.

Figure 4: Layer imfarmalion
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The enfire processes invelving GIS can be started afier all the data are in layer position [Coskun and
Musaoglu, 2004, Melesse and Shih 2002) because every layer is connactad 1o another layer as shown
in Figure 4. MNayak and Jaiswal (2003) added that analysis through G5 can be workad further o gef
the consequences of landuse changes,

OBJECTIVES

m  To prepars the landuse follow the HSG table within catchments boundary from sateliite
IMSJEry A% Main Source.

m  To combine landuse information and soils classification to form HSG table through and
identified Curve Number for each imtersection in Archiew

n  To ganarate runoff valus.

S5TUDY AREA

The specific study area is lied in boundary cocrdinate of Morth of 428369, East of 375032 and Morth of
4011689, East of 345231, The main crilaron was based on tha existence of flow gaweging station. The
selected gawging station was Sultan Sulaiman Bridge which covers an area of around 462 km®,
Previous studias in hydrology fisld held in Klang watershed amang athers are by Rohaya and Shattri
(1999), Mohd Ibrahin and Mohamad Adl (2000], Azrnda and Md. Nor (2005) and Janmaizatulriah,
Marfiah and Wardah (2005).

Figure 5: Siudy Area conaiel many elemenl of waler body such ag rivers, dams and lakes

There are wo major dams in Klang watershed which are Batu Dam and Klang Gate Dam. It located at
the upper region of watershad. Water elament like lake was very easy to find in this area swch as
Jinjang Lake in Jinjang area and Tasik Tilwangsa Lake Garden. Klang River catchment has a bowl
topographic. According to Figure 6, the bowl area was identified as urban area. it surround by forest
area, The highest point is 1260 meter while the lowest point is 40 meter,

Figure B; The bowl area Identified as urban area
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METHODOLOGEY

There are 3 stages of methodology. There are remote sensing technigue, GIS implamantation and
validation stage.

Through remote sansing technigue, landuse information was extracted from Landsatl dated September
20, 2001, The extraction information only focuses to the basic class such as waler body, urban, forast,
disturbed/transitional and open land. In methodology flow chart, it was namely as Landuse 1 and able
to produce the landuse map for Klang River catchment.

G112 was the major application in this research. Based on Landuse 1, the specific landuse ahle to
produce. It called as Landuse 2, The generation of Landuse 2 was important to follow and fulfill the
HSG table. Subsequent to the result, it has bean ntegrated with Sail data to idantify the CN value.
Peak discharge for Klang River caichment produced from the calculation that based on the avaitable
CH, river and also contaur data. The relevant graph bas baen produced for best in presaniing the
peak discharge for Klang River catchment,

The final procedure was valldation stage, According 1o Figure 7, the validation made through
comparison batwean MARGS Triangular for 1 hour duration with Obsenvad Unit Hydrograph which also
for 1 howr duration. The Observed Uinit Hydrograph calculated from recorded rainfall and discharge
data,

[

I Aernale sensing
: Landsat TM technique
:

i

i

I

Landuse 1 [—™ Landuse map

i
Larpiies B NRGS Triangular |
for 1 Hour Duwration
' ~ | Landsoil —® CN |- s !
1 Soil s M ]
: ; ischarge, Q, .
] River | L imYis) — - !
. I
Contour :
: :
: “‘I‘hﬂl.l':
Z1S implementation + i
, Validation stage ;
L Observed Unit Hydrograph
I for 1 Howr Durabion
Legend: ! - m'e
L Rainfall "
! data
‘|‘ Integrate : )
=l= Compara Discharge
| dalz=
E Hour

Figure 7: The whole process 1o implement remote sensing technigue and GRS in NACS model
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RESULT AND AMALYSIS

Implementation of GIS

Through the image processing, e mam classes have been successiully extracted namely the waler
body, urban, forest, disturbeditransitional and open land, According to Table 3, the exiraction procass
archive B4% for accuracy assessment and 0.8 for kappa value,

Table 3: (reerall acouracy assessments for 2001 landuse extraction from Landsat T

Kappa Statistc
Aocuracy Assessment (%) Canduee Ench Class Crverall
WWihar 06512
Forest 1.0000
B4 Urban 0.8750 OLBO0G
Diiztur ransitional 0.8718
O land {16429

Further, there are lwo slages of subclass, The first subclass is based on the main class and the
sacond subclass relies on the firsl subclass. Existencea of attributes such as typas of house and area
of bare land are then taken info consideration, As shown in Table 4, the area after extraction was
represanied in parcentage. Whila it split into subclass 1 and subclass 2 for residantial dasses, the
landuse area decreases excep for water body and disturbad/ransitional area.

Table 4: frea and subclass generation from GES Implement

Landuse extraction
frcam Landsat TM Aren (%) Subclass | Ared (%] Subcdass I Ared %)
Wader body 3 - .
Residential (Lo 10
) dansity]
Residental 17 Residental fhigh ;
Lran 28 dansity]
Industrisl 4 - .
Commescial 3 -
Impandicnes anga 4 =
81
Forest B4 Thick - =
Thin 3 - -
Digburbed / 2 . . . .
Transitional
Qpen land 3 %Ihﬂ g : -

Implementation of MRCS model in GIS starts with CN value production and ends up with peak runaoff
[{}FJ calculation. Utilizing the Avenue that ArcView 3.2, average cafchmant CN values caloulated and
other relevant data are compiled following the reguiremeant of NRCS Triangular method to produce G
The data managemeant and algorithm have been simplified by using the Avenue program that build-in
Arciiew 3.2 itsalf, It was an object-oriented language associated with Arc\iew.

Table 5 The NRCS trisngulas result

Time [fr) 0 an 8.2
Discharge () 0 2TRARD 4]
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Figure 8: O, caleulation in the AcrView 3.2 unidll it generate the relevent gragh

This research found that Avenue is simple and easy programming language for GIS purpose. The
appropeiale graph has been generated afler the caboulaton throwgh Avenue in ArcView, The graph
represented the Klang River Catchment, Research set the Svenue (o convert the result of runalf poak
al specific peak time and the time il base inbo tabular data,

The result from the system is given In Tabbe 5. The flow starts from zero values. Al the hour of 3, the
flow reaches 278,463 cumecs and then decreases back (o 0 at the hour of 9. Figure 3 illestrates the
results in NRCS Triangular through Avenue programming in Arcyiew,
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NRCS TRIANGULAR FOR 1HE DURATION

278,463

THSCHARGE 4 fmli
B d

TIME i
Filgure 3: The unit hydragraph far 1 howur rainfall guration

The resulls have been compared to the observed unit wdrograph, Observed unil adrograph was
developed from recorded runolf and ramfall data for Klang River calchment. Figure 9 shows that a
higher peak flow has bean estimated by the observed as compared 1o the peak flow of the system n
average of 1 hr unit hdrograph.

COMPARISON BETWEEN NRSC TRIANGULAR AND OBSERVED UH

i

o

] . [ ] & L] L | is w L | ] 1] -
Time (hour)
Figure 10: Comparison between abserve UH and NRCS

From recorded data, 5 events were selected as noted by Ponca (1989). Average for 5 events equal to
359,958 m°/s. The graph was also plotted on Time versus Discharge axis. It was in units of hour and
m' /s respectively. The erar between NRCS Triangular and Observed Unit Hydrograph was 23%
which ed as acceptable value. This value normally in practical is close (o the NRCS Triangular
calculation for Klang River catchment except for the time base.
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CONCLUDING REMARKS

Thirough this research, it shows that remaote sensing technigue and GIS able to ba apply on NRCS
madel. It has been prove by the ermor between NACS Trangular and the observed Unit Hydrograph
liad in acceptable value. At this stage, effort is still being made 1o imprave the system for improved
output accuracy. In fulure, it is recommendsd that the research using the same model to show the
impact of soil in runoff. Study on this matter might also be abile to be done thraugh remotle sensing
technique and G113,
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ISU-ISU PENGINTEGRASIAN PDUK DAN SPTB

Oleh
M.Gengatharan
Seksyen Penyelarasan dan Dasar Kadasier
Jabatan Ukur dan Pemetaan Malaysia

ABSTRAK

Jabatan Ukur dan Pemetaan Malaysia felah membangunkan Pangkalan Data Ukur Kadaster
(PDUK) untuk memenvhi kehendak semasa pengurusan data ukur kadaster yang lebih cekap
dan berkezan sslar dengan era digital. Dalam wakfu yang sama, Jabafan Kefua Pengaral
Tanah dan Gallan felah membangunkan Sisfemn Pendaffaran Tanah Berkomputer (SFTE) untuk
keguraan Pajabal Taenah dar Daerah serta Pajabal Tanah dan Gallan af sefiap neger o
Semenanjung Malaysia. Tujuan SPTE ialah untuk memodenkan proses pendaftaran hak mitik
dan urusniaga tanah dengan menggunakan sistem komputer yang lebih cepat dan kos efektif,
Walsupun kedua-dua sistem i divruskan sacara digital berlandaskan kepada pangkalan dafa
masing-masing, namun kefiadaan penginfegrasian antara Kedua-dua sistem inl menyebabkan
faadah bezar dalam pengurusan date komponen kadaster lidek dapat dimanfaatkan sepamnuhnys
secara digital. Tujuan artikel ini iglah untuk membincangkan beberapa isu yang berkaitan dengan
penginfegrasian pangkalan dats POUK dan SPTE

Kafa Kunci: POUK, 5PTB, NDCDE dan Intemet,

PENDAHULLAN

Pengintegrasian data kedua-dua sistam Pangkalan Data Kadaster (FOUK) dan Sistemn Pendafiaran
Tanah Berkomputer (SFTB) merupakan dua elemen vang penting unbuk mewujudkan Sistam
Maklumat Tanah di Semananjung Malaysia. Walaupun kedua-dua sistam ini barfungsi secara sfand-
along di bawah agensi berlainan namun dengan adanya kemudahan Teknolegi Maklumat dan
Komunikasi (ICT) seperti aplikasi GIS, aplikasi berasaskan Web, Intermet dan kemudahan infrastrukiur
nefwarking yvang sedia wujud mamungkinkan maklumat ini boleh dicapai dan dapat diwujudkan
pangintegrasian anfara kedua-dua sistem ini sacara elektronik. Perscalan sekarang ialah bagaimana
mekanisme pangintegrasian tersebut dapat dirangka secara konseptual yang melibatkan Jabatan
Ukur dan Pemetaan Megeri, Paejabat Tanah Dasrah (FTDY dan Pejabat Tanah dan Galian {(PTG)?

Dralam pangintegrasian antara PDUK dan SPTE, teknologi merupakan salah satu cin terpenting uniuk
mambentukkan model konsaptual ini. Namun beberapa perkara lain yang terdapat dalam amalan
antara kedua-dua agansi ini akan dibincangkan. Sehubungan dengan ifu, adalah wajar difikirkan
koordinasi dan kerjasama yang perlu ditingkatkan antara kedua-dua agensi tanah dan ukur ni yang
marupakan pamain utama dalam rangka kara kadaster di Semenanjung Malaysia. Pembangunan
madal konsapiual pengintegrasian anfara kedua-dua sistem dangan meangambilkira aliran kerja yang
malibatkan hubungan di antara kedua-dua agensi berkenaan dalam konteks perkongsian pangkalan
data. Apabila disebut pangkalan data perkara yang peru ditimbangkan ialah kandungan data, format
data dan strukiur pangkalan data yang berorientasikan konsep G115 tarbuka. Dalam hal ini, kedua-dua
sistem barasaskan kepada aplikasi G5 dan berlatarkan kepada pangkalan data oracle di mana PDUK
mangandungi maklumal spatial manakala SPTB mengandungi maklumat atribut kot tanab. Oleh
sebab ifu, dijangkakan bahawa penginiegrasian kedua-dua pangkalan data tidak akan menghadapi
banyak masalah dengan menggunakan aplikasi pengurusan pangkalan data seperti RDEMS
{Refabonal Database Management Systerms) atau Qbyect Onented aplikasi pengurusan pangkalan
data yvang menggunakan hubungan spatial dan atribut. Apa yang perlu diber perhatian ialah
bagaimana aktiviti-aktivili paryenggaraan pangkalan data kedua-dua sistam ini baleh mensujudkan
satu hubungan maklumat aniara kedua-dua agansi ini untuk memparbaiki pengurusan data kadaster
secara optimum dan lebih afisien sama ada di JUPEM mahupun di PTD dan di PTG sekaligus dapat
maningkatkan sistem pendaftaran dan pentadbiran tanah negen ke fahap "Stale of the art’.



Sehubungan dengan itu, beberapa isu vang berkaitan dengan pangintegrasian PDUK dan SPTE akan
dibincangkan dalam artikel ini untuk mencadangkan modal konseplual penginlegrasian pangkalan
data PDUK dan SPTB.

ISU-ISU PENGINTEGRASIAN

Pengintegrasian Pangkalan adalah berdasarkan kepada sumber-sumber yvang sedia wujud arntara
ketiga-liga agensi PTD, PTG dan JUPEM neger dalam beniuk digital dokurmen hak milik dan
maklumat-maklumat berkaitan petak lot dapat diuruskan lebih berkesan serta mangelakkan
pertindihan dalam pengurusan data. Sehubungan dengan ilu, bebarapa isu yvang parlu dibincangkan
adalah seperti berikut:

1. Ketiadaan Mekanisme Perkongsian Data Antara Organisasi

Data SPTE ditawan dan diuruskan oleh agensi kerajaan neger manakala data PDUK ditawan dan
divruskan aleh agensi persekutuan. Walaupun kedua-dua data set inl marujuk kepada petak ot
namun tidak terdapal keordinasi dan mekanisme yang terancang dalam proses kutipan data di mana
penggunaan dan penguresan data yang lengkap saling bergantung satu sama lain, Tiada terdapat
salu mekanisme yang mana agensi kerajaan neger dan agensi pusal menatapkan gars panduan
uniuk berkongsi data berdigit lersebut.

Maklumat pangkalan dala SPTE boleh dicapal melalui terminal komputer yang telah dipasang di
pejabal-pejabal PTD dan PTG, Maklumat yang terkandung dalam pangkalan data adalah maklumat
dokumen hak milik yang berkaitan yang didafiarkan di pejabat-pejabat tanah dan pejabal PTG
berkenaan sahaja. Ini bermakna proses pendaftaran hak milik tanah dan pendaftaran urusniaga
tanah dan lain-lain urusan tanah berkaitan hanya boleh dilakukan di PTD atav PTG yang mana
dokumen hak milik tersebut didafiarkan. Geran dan Pajakan Negeri didafiarkan di pejabat pendaftar
hak milik manakala Geran Mukim dan Pajakan Mukim didaftarkan di PTD berkenaan. Walaupun
lerdapal jaringan nelwork onfing sesama PTD dan PTG, namun ia terhad kepada tujuan pemantauan
dan pencapalan maklumat sahaja.

Hubungan JUPEM negeri, FTG dan PTD merupakan hubungan tiga hala walaupun di setengah-
setengah negeri terdapat PTD menglkut bilangan daerah neger dan juga daerah kecll kecuall YWilayah
Persekutuan Kuala Lumpur hamya satu.  Aliran kerja antara PTD-PTD dan PTG amat penting
berhubung dengan Permintaan Ukur (FU) dan penyediaan Pelan Dokumen Hakmilk (Borang B1). Di
samping itu, JUPEM juga bertanggungjawab menvediakan serta mengemaskini syit lembar piawai
uniuk kegunaan FTD dan PTG, Sebenarmya JUPEM tidak perlu lagl membuat kerja-kerja
pengemaskinian syit lembar kerana wujudnya PDUK sekaligus menggantikan semua dokumean yang
dahulunya diselemnggara dalam bentuk buku rekod, dokumen, jilid kiraan dan pelam kadaster dalam
bentuk salinan cetak.

Kini hampir semua operasi teknikal JUPEM negeri dibuat secara digital dan PDUK berkemampuan
uniuk menyalurkan makiumat ukur ke PTD dan PTG juga secara digital. Koordinasi antara PTD, PTG
dan JUFEM untuk mewujudkan Centeralized Server atau aisfributed senver di jabatan masing-masing
boleh berfungsi sebagal fite ransparfer dan jambatan kepada penvaluran maklumat digital antara
SPTE dan POUK,

2. Kelengkapan PDUK

PDUK mengandung maklumat lapisan lof ukur (Tail-fail sempadan, tanda sempadan dan lat)
manakala lapisan GLMS (GIS Layer Management Systerm) mengandungi maklumat lot dalam ukuran
kelas tiga, demarkasi, PU atau hak milik sementara, nama jalam, bandar, kampung dan garisan
sambungan. Kesemua lapisan ini tidak menggambarkan keadaan sebenar di atas muka bumi
Justery, lapisan-lapisan seperti berikut perlu dimasukkan sebagai lapisan tambahan ke dalam
pangkalan data bagi kegunaan pejabat tanah seperti:

= Lapisan lot Geran dan Geran Mukim
= Lapisan lot Pajakan Magan dan Pajakan Mukim
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= Lapisan lol sampadan semula jadi

+ Lapisan tanah pegangan LPS [Lesen Pandudukan Samentara)l TOL {Temporany
Occupied Licenss)

*= Lapisan Palan Warta/Pelan pelbagai

Dk samping itu, lapisan-lapisan seperli sempadan-sempadan Daerah, Mukim, Majlis Daerah,
Sempadan Hutan Simpan, Rizab Tanah Lapang dan lain-lain maklumat spatial didapati masih tidak
ditawan sapanubnya. Maklumat-maklumat ini adalah penting unluk pengurusan tanah yang labih
berkesan bardasarkan kapada keadaan sebanar kegunaan tanah. Maklumat-makiumat tambahan ini
sekaligus akan menambah nilai POUE.

3.  Penyenggaraan Data Dan Sistemn

Penyenggaraan data dan sistern merupakan safu proses kerja yvang barleresan. Dalarm parsakitaran
data digital, ia peru dikemaskini secepal mungkin agar dala sentiasa mencerminkan perubahan yang
berlaku ke atas lot melalui pecah sempadan, pecah bahagian dan pengambilan balik tanah.
Ketewatan yang berlaku dalam kutipan data ukuran di padang, kerfa-kera pemprosesan di pejabat
dan proses penyenggaraan data ke dalam PDUK atau SPTE akan menyebabkan perkangsian data
dan pengintegrasian sistem kurang efektif.

4, Penstrukturan Agensi

Strukiur agensi semasa tidak mengambil kira unit mana yang boleh diberi tanggungiawab untuk
mangendalikan penghantaran dan penaerimaan dala secara digital dari agensi lain. Perkakasan,
perisian, server dan aplikas untuk mewujudkan kemunikasi antara PTD, PTG perlu dibangunkan
uniuk pengintegrasian data SPTE dan PDUK. Sehubungan dengan itu, strukiur agensi yang
mengambil bahagian dalam pengintegrasian peru diubahsuai dan segi membekalkan infrastrukiur
janngan piawai dan sumber manusia yang terlatih dalam bidang IT serta yang berpengalaman dalam
hal leknikal jabatan.

ISU-1SU PENGOPERASIAN

Isu-isu pengoperasian mehbatkan beberapa perkara yang perlu diberi perhalian. Antara perkara-
perkara yang memeriukan pengubahsualan dan penambahbaikan lalah sepert Derslkut:

Peraturan dan prosedur

Fenllaian dan pengesahan data kualiti
Infrastruktur penstoran dala
Fengarkiban data

" & w® W

ELEMEN-ELEMEN PENGINTEGRASIAN

Elemen-glemen pengintegrasian pangkalan data adalah penting untuk menentukan perkara-perkara
yvang dipersetujul oleh kedua-dua belah pihak maliputi ketelusan perkongsian data ataupun
mewujudkan satu mekanisme yvang membolehkan pemodelan data dan pensirukturan pangkakan data
antara agensi memenuhi keperduan kualiti dan integriti data, fleksibilit dalam mengurus data, tahap
pencapaian data dan penentuan dalam spesifikasi data dan dasar dalam pemilikan serta tahap
keselamatan data berdigit terjamin.

KUALITI DAMN INTEGRITI DATA

Keteluzan dalam pengesahan kualiti dan intagriti data anlara pangkalan data perlu dipertingkatkan
melalui mekanisme meladata keterangan mengenai data, pemilikan, kaedah pangutipan dan tahap
ketepatan data. Kualiti data yang tinggi dan maklumat metadata akan meyakinkan pangguna data
untuk menggunakan data bardigit bagi tujuan tertentu tanpa sebarang keraguan,
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FLEKSIBILITI

Kemudahan unfuk manguruskan dan mangendalikan maklumat dari pangkalan data harus mameanuhi
flaksibilili seperti barkut:

*  Mawujukan piawaian dalam aplikasi pangkalan data dan sistem pengoparasian.

«  Mawujudkan kebalehan manambah data malalui penagintegrasian seamiess di antara
aplikasi pengurusan pangkalan data uniuk fujuan analisis, pemadelan (modaliing) dan
pemaparan data.

+  Mangubahsuai strukiur data yang tidak salari dangan tujuan pertukaran
pengintegrasian data.

KEMUDAHAMN PENCAPAIAN DATA

Kemudahan pancapaian data boleh diwojudkan melaiui aplikasi antaramuka masra pengguna
berasaskan grafik dan leknalogi Intlemel Pengguna-pengguna yang dibern kebanaran malalui sistem
kawalan pusal yang bertanggungjawab kepada pamanlavan penyenggaraan dan kesalamatan data
hendaklah dipastikan agar tidak dicarobohi. Selain dari Intarmet, VPN ([ Virfua! Private Nalwork)
dicadangkan untuk maningkatkan tahap kesalamatan data berdigil.

HAK PEMILIKAN DATA DAN KERAHSIAAN DATA

Maklumat-maklumat data khususnya dari pangkalan data SPTB saparti pemilikan tanah dan status
urusniaga tanah dan lain-lain maklumat yang dianggap sulit perlu dijaga agar tidak dapat diakses oleh
pengguna yang tidak berwibawa. Kewujudan data berdigit dalam pangkalan data untuk memudahkan
laluan akses kepada pengguna pelbagai (muwii-user). Sementara mengambil pendirian fleksibel
meanggalakan konsep penggunaan data berdigit secara meluas, garis panduan mangenai hal-hal
berhubung dangan pancapaian data, perkongsian data, pencegahan penggunaan data, data
kastodian, harta intelekiual dan polisi harga data berdigit perlu diadakan dengan jelas.

PERALATAN

Peralatan (foods) merupakan salah satu elemen penting yang boleh digunakan uniuk merealisasikan
pengintegrasian antara pangkalan data PDUK dan pangkalan data SPTE. Ini baleh dilaksanakan
apabila agensi-agensi berkenaan membual perolehan peralatan baru atau medaksanakan paningkatan
ke atas sistem-sistem berkenaan. Walaupun kedua-dua sistem ini barfungsi di bawah agansi
berlainan, namun proses perolehan peralatan komputer seperll peralatan hardware, software, aphikasi
GI3, aplikasi pangkalan data dan penggunaan infrastrukiur jarngan Koemunikas sistem bokah
diselaraskan. Dalam hal ini, pihak Kementeran Sumber Ash dan Alam Sekilar boleh mermainkan
peranan bagi menentukan jenis peralatan vang lebih sepadan (compatible) sara membuat
penyelarasan dalam perolehan peralatan .

Dalam era leknologl yang sedang berkembang maju, kos paralatan kemputer dan infrastrukior
janngan komunikasi semakin berkurangan maka pengintegrasian ini bobeh dilaksanakan dengan

mewyjudkan koordinasi dan persefahaman di kalangan agensi berkenaan apabila merancangkan
program-pragram ICT, Peralaian yang boleh digunakan dalam pengintegrasian ialah seperti barikut:

Teknalogi GIS

Sislem pengurusan pangkalan dala {Dalabase management syslem)
Intermeat

WM

Peralalan kompuber dan perisian {Mardware dan Soffware)
Pengubahsuaian atau pindaan undang-undang berkaitan
Pengubahsuaian peraturan dan prosedur kera
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CADANGAN MODEL PENGINTEGRASIAN

Berdasarkan kepada isu-isu yang dibincangkan di atas, cadangan unluk membangunkan maodal
konsepiual penginfegrasian adalah amat panting untuk meletakkan JUPEM sebagai salah salu agansi
penerapu kepada pengurusan data kadaster berdigit sepenuhnya dalam aktiviti harian. Cadangan
dalam madal ini bukanlah bertujuan untuk mangurangkan peranan dan fanggungjawab JUPEM dan
PTD atau PTG yvang sedia wujud dalam amalan sekarang, malah merupakan satu pendakatan baru
dengan manggunakan leknologi semasa unfuk mangintegrasikan pangautomasian kompuler di
agensi-agensi berkenaan. Cadangan model konseptual barkomonikasi uniuk maraalisasikan prinsip
asas ukuran kadaster dan pandaftaran hak millik tanah berfungsi sabagai satu pangkalan data adalah
saparti yang ditunjukkan dalam Hajah 1.

[l Fll1a Il B0 b LI

FTG JUPEM

Pangkalan

Ciata
SPTB

Fasa Pertama

Fasa Kedua
Pengintegrasian Pangkalan Data
PDUR+SPTE

Mekanisme Carlan Dan Hubungan Agensi Berkaitan Tanah
{ ABT)

Rajah 1: Model kopsepiual homunikasi penginiegrasian FOUK SPTE

Pengintegrasian PDUK dan SPTE inl boleh dilakukan mealalul dua fasa, Fasa pertama, mewujudsan
hubungan dua hala di antara PDUK dan SPTB dengan menyediakan infrastrukbur komunikasl di
antara JUPEM, PTG dan PTD. Perolehan sistem-sistem komputer malipuli hardware, software,
aplikasi pangkalan dala dan aplikasi sislem pengurusan pangkalan dala {dalabase manageman!
system) yang saling serasl (compatible) boleh berhubung dengan satu sama lain melalul Web-
Sener. Dengan adanva keordinasl dan kesefahaman vang melibatkan aklviti vang sama boleh
diselaraskan dengan perkongsian maklumat dalam pangkalan data.
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Fasa kedua ialah mewujudkan satu pangkalan data tunggal hasil dari gabungan antara PDUK dan
pangkadan data SPTB. Pangkalan data yvang telab diintegrasikan tersabut boleh digunakan olah
agensi-agensi teribal melalul prosedur dan peraturan berasaskan konsep digital sepenubnya (fully
digifal). Kaedah dan prosedur manual kerja sermasa perlu dilihat dan dikaji semula dalam perspeklif
yang baru selan dan selaras dengan suasana aliran kera digital dengan menggunakan kemudahan
tekrolagi ICT. Pangintegrasian pangkalan data ini dijangka akan membaniu oparasi aklivit
pengukuran kadaster jabatan dan memantapkan lagi urusan antara jabatan barhubung dengan
penyenggaraan data berdigit. Antara faedah-faedab yang boleh didapati ialah seperti berikul:

Mengurangkan Kos

Meningkatkan efiskens

Menyumbang kepada MaCGDI

Selan dengan hasral konsep Kerajaan Elekinonix

Sistem Ukuran Kadasier berupaya mengambll peluang dan mendapal manfaat darpada
perkembangan teknologl 1GT

- & ®* * =

MODEL JARINGAN PENYENGGARAAN

Kemamgpuan teknologl internet vang digunakan secara meluas pada masa kind boleh digunakan untuk
penyenggaraan dala kadaster dalam persekitaran digital. Dalam hal Inl, JUPEM Boleh memainkan
peranan sebagal agens: peneraju kepada penyenggaraan dan pengemaskinian FDUK kepada lain-
lain agensi vang bergantung kepada data kadaster spatial.

Raah 2 menunjukkan bagamana cara-cara dala kadaster spatial bokeh dikemaskinikan di kalangan
penggura data dari mula hingga akhir dengan menggunakan kemudaban jaringan Internat dan e-
Dagang. Apablla Juruukur Tanah Beresen (JTB) berurusan dengan pihak berkuasa tempatan atau
pemaju, maklumat data digital PDUK seharusnya boleh digunakan untuk pelan perancangan atau
pelan cadangan. Pelan cadangan secara digital lersebut boleh digunakan untuk mengemaskini
pangkalan data di agensi masing-masing. Sehubungan ilu, pengalaman JUPEM dalam penggunaan
Sistem Dagangan Elekironik boleh dikembangkan kepada jabatan-jabatan lain yang mengamibil
bahagan dalam jaringan penyenggaraan dala kadaster berdigit

ABL
ABT 2
T e
Frolan W
Cacdingan i \, Pelan
Dhgital ; §  Pemacaoye
£ \ Crigiml
I
74 ‘~
Inicmet dan
e-[agnng
L rsan || Penghainlaram
Pentmdbrn 5 & [tz Bondigil
Falulusn b i
Mo . IuPM
e o
J Neger
PaparanC nrias U Eeenaskini U Keemasdini
Pengpuna Tewp Dain Aerdigit Kadasier

Rajah 2: Model jaringan pempenggaraan dakn bardigit
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CIRI-CIRI MODEL KONSEPTUAL PENGINTEGRASIAN

Terdapal lima aspek utama peru dipertimbangkan dalarm model kenseptual pangntegrasian PDUK
dan pangkalan data 3PTEB dengan disckong cleh beberapa elermnen yang merupakan atribul kepada
cirl-cir tersebul seperti yang ditunjukkan dalam Rajah 3. Aspek-aspek lersebut ialah:

= Drganisasi

= Teknalogi

*  Pangkalar Dala

*  Perundangan

* Amalan dan Prosedur Kera

Y Makluma
b Tekiusl Kamndasanl

Pelak lin [l

Enviranment.~

-
o | ekmak

Digital yd

Pedarasen

&

Konsep
Whewlie 10

e, JUPEM

-,
-,

i

FIn

Pari

Fiajah 3: Cir-cirl model pengintegrasian POUK-SFTB

1. Organisasi

Farjasama di kalangan agansi-agensi yang terlibat secara langswung untuk mandapatkan akses dan
carian, kufipan data dan pengamaskinian pangkalan data bersifat integrasi perlu mancari jalan
panyelasaian melibatkan dua perkara. Pertama, bagaimana cara-cara dafa dalam pangkalan daia
barintegrasi dapat diakses melalui jaringan (nefwork). Kedua, bagaimana tahap kerjasama lersebut
balah dipartingkatkan untuk barinteraksi dalam persekitaran digital. Sehubungan dengan itu, jalinan
serta panyalarasan kerja yang bersepadu antara agensi-agensi barkut adalah perlu, iaifw:

«  JUPEM
- PTG
« PTD

= JTH melalui LJT



2. Teknologi

Teknologl komputer masakini menyediakan ruang yang meluas dalam sistem kadasler yang mana ia
marupakan maklumal berguna bagi sistem maklumal tanah. Sebarang usaha peningkatan yang
malibalkan pangoperasian dalam sistem kempuler mempunyai ruang unluk menyediakarn
penambahbaikan maklumal yang berkualiti, berintegritll, bercirikan keselamatan merangkumi aspak
perundangan. Pengurusan data berasaskan konsep GI13 vang mana data kadaster bobeh
digunapakai untuk pelbagai tujuan dan penyebaran data digital disalurkan melalui aplikasi protokal
Intermel, WAP dan VPN, Dalam jangka masa yang panjang. suasana kerja digital sepenuhnya akan
menjimatkan kos di samping merupakan saluran unluk mewujudkan penyelarasan dan periukaran
maklumat antara dua alau lebih agensi.

3. Pangkalan Data

Pengintegrasian pangkalan dala merupakan satu proses inleraktf dan berterusan. Oleh itu, sebagal
permulaan, usaha peru diambil untuk menyelaraskan format data dan pengsirukturan pangkalan data
melalul piawaian seragam. Dalam tempoh masa panjang, plawakan dan struklur data boleh dirangks
mengikut keperuan pengguna yvang lebih luas melipuli peringkat kebangsaan. Pangkalan data perlu
mempunyai keupayaan uniuk dikendalikan melalui web-base atau onfing. Ini boleh dilakukan dengan
adanya aplikasi-aplikasi RDBEMS vang berupaya untuk menguruskan pangkalan data ke arah lebih
berinformasi dan mampu membuatl analisis spatial dalam persekitaran GIS,

Pangkalan data SPTE dan PDUK merupakan salah salu komponen kepada infrastrukiur data spatial
negara. Gabungan sel dala SPTB dan PDUK ini penting untuk dintegrasikan dengan lain-kain set
dala spatial. Cleh itu, pangkalan data PDUK hendaklah dilengkapkan dengan keordinat tepat
berlandaskan kepada GDM 2000 yvang boleh member perveragaman kepada data melintasi neger.
PDUK vang lengkap, tepal dan terkini dengan maklumat-makiumat petak ot aktif dan data historical
sangat berguna kepada pengurusan dan membuat keputuzan epat. Darl kajlan ind, didapati masih
lerdapat lot-lol demarkasi dan lot-lot bersempadan semulajadi tidak ditawan lagi ke dalam PDUE, Lot-
lat ini merupakan sebahagian darpada dokumen hak milik kekal. Lot-lot tersebut parlu ditawan ke
dalam lapizan berasingan dan ukuran boleh dijalankan mengikut keutamaan jabatan untuk
melengkapkan PDUK dengan maklumal sebenar tanah vang diberi millk dengan hak milik kekal
lersebul.

Setiap petak kot mempunyal UPI tersendini dalam PDUK vang mana ia mampu mambentuk hubungkait
dengan pelan kadasier lot kepada rekod tanah dalam SPTE. Ini akan memudabikan urtuk membusat
rujukan silang dengan maklumat-makiumat vang diperiukan cleh pengguna-pengguna sepert agensi
kerajaan tempatan, perancang bandar, juru nilal dan pengguna peta utilit,

4, Perundamgan

Semua maklumat lot sama ada grafik atau tekstual yvang dahulunya tersimpan dalam bentuk
hardeapy PA, kinl telah ditukarkan datam bentuk digital dan disimpan dalam PDUK. Kaesdah
pempopulasian semula PDUK setiap negen kepada Pangkalan Data Kadaster Kebangsaan (NDCDE)
uniuk menyokong penyvedian palan dokumen hak milik dari segi perundagan perlu juga diberi
pertimbangan. NDCDEB yang berdasarkan GDM 2000 akan diwujudkan nanti merupakan data set
koordinat spatial vang unik bagi setiap tanda sempadan dan mempunyai nikal ketinggian untuk
digunakan sebagai data set piawal supaya analisis GIS boleh dilakukan dengan muwdah, Namun
demikian, apaxah dokumen atau pelan kadaster yang dijana dari POUK atau NDCDE mempuryai
nilai perundangan yvang sanh? Isu perundangan yang berkaitan mengenai data digital ialah hakcipta,
liabiliti disebabkan oleh kesillapan data, kerahsiaan data, hak akses dan hak milik data, Oleh sebab
it, twmpuan hendaklah diberikan kepada isu-isu berkaitan dengan ketepatan, liabiliti dan pengesahan
pangkalan data mengikut peruniukan undang-undang vang bakal digubal,

Berhubung dengan isu-isu ketepatan dan labiliti kemungkinan besar timbul masalah apabila POUK
diintegrasikan dengan sel-set data dar pangkalan data lain, Apabila dua set data dari pangkalan data
berbeza dintegrasikan akan wujud keadaan yang mana ia mengurangkan kejituan sat data asal.
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Kekurangan kejituan tersabul mungkin disababkan aleh kesilapan dalam kemasukan data kaordinal
alau lain-lain maklumal alribut ke dalam pangkalan data. Untuk mangatasi masalah tarsabut, JUPEM
hendaklah manyadiakan kenyataan penafian (disclaimer) kepada pengguna praduk digital tarsabul.
Tujuan panafian ini ialah untuk manarik perhatian pangguna bahawa kemungkinan barlaku kesilapan
apabila dala spabal kadasber digunakan wniuk lujuan selain daripada kegunaan asal iailu untuk
panyadiaan suralan hak milik. Ini akan malindungi JUPEM daripada dipertanggungjawabkan
sekiranya lerdapal kekurangan kejiluan atau dala liabdliti dalam mamenuhi kahandak pengguna.

Pelan Akui yang telah diluluskan oleh Pengarah Ukur nageri dan disirmpan dalam bilik kebal JUPEM
digelar sebagai deposiled plan (Seksyen 410 KTN,1865) merupakan dokumen legal yang mana
manjadi rekod bukli kekal kepada kedudukan sempadan lol Lanah. Apabila PA-PA lersebul disimpan
dalam PDUK secara digital ia merupakan pemaparan grafik yang berterusan. Dari PDUK tersebut
pelbagai palan mengikut keparuan pangguna bolah dihasilkan. Memandangkan JUPEM sadang
berusaha untuk menjana terus palan dokumen hak milik kekal dalarm borang B1 TIFF dari PDUK,
maka kepeduan uniuk memberikan stalus legal kepada PDUK hendaklah laksanakan dengan
mambual pindaan-pindaan kepada seksyen 3969(a) | 396A(1), 39841, 410,408 412(c) dan B3{1)
K.TM (Kanun Tanah Megara) 1965 (Akla 56/1965).

5. Amalan dan Prosedur Kerja

Arnalan dan prosedur kera semasa jabatan mencerminkan aliran kerja yang masih lerikut-ikut dengan
amalan lama proses kerja secara manual. Tatacara kerja yang ditetapkan dahulu adalah berdasarkan
kepada proses-proses yang lerdibat dalarm amalan kerja secara manual. Sebagai contah, kaadah
merekodkan cerapan di padang adalah mengikul amalan calatan di alas buku keraluar. Apabia
konsep feld fo finfsh diperkenalkan, dala cerapan padang dapat diperolehi terus dalam benfuk digital
(ASCI Formal). Peralatan ukur Tofal Sfation dengan gabungan Tabde! PC dan Aplikasi Title Survey
Modwle [TEM]} atau Tolal Slation dengan gabungan IPA0Q (Pocke! PC) dan Tille Survey Module
(TSM_CE) serta Flald Communicalor dapat menghasilkan data ukuran kadaster berdigit.

Apabila diperhatikan prosedur kerja bermula dari proses kutipan data padang hingga kepada
pengemaskinian data berdigit kepada PDUK, didapatl amalan-amalan aliran kerja masih terbawa-
bawa dengan amalan kefja manual. Walaupun kutipan data di padang dibuat dengan alat fotal station
secara digital, namun proses-proses pembetulan dan pelarasan data masih lebih berdasarkan pada
amalan lama. Disebabkan amalan kerja secara manual adakah terlalu rigid maka kegunaan peralatan
maden tidak dapat digunakan sepenuhnya untuk menjamin kelancaran kerjaluar dan jega di pejabat.

Arnalan di pejabal iaitu dengan memberhentikan pendaftaran fall hardeopy permononan ukur dan
pergerakan fall ukur digital dari JUPEM ke pejabat JUD dan sebaliknya selepas ukuran disiapkan
adalah satu langkah baik vang meletakkan JUPEM pada landasan yang belul seajar dengan era
digital. Mamun demikian, tindakan-lindakan meluluskan PA secara digital dengan meletakan aigifal
signature di atas PA yang dijana secara digital masin melambangkan amalan lama meluluskan P
hardeapy. Setiap Pengaran Ukur dan Pemetaan telah dibexalkan private key cleh DIGI CERT,
syarikat vang memegang lesan untuk bertanggungjawab kepada digital signatuna. Dokumen yang
diluluzkan mekalul digifal signaiure adalah dianggap sah dani segi Undang-Undang Siber Malaysia
[Cybar Law of Malaysia) di bawah Digital Signature Act 1997 (Akta 562 dan peraturan 1998,

Apabila data digital diproses melalul komputer dengan aplikasi tertentu, hasil akhir oufpod tersebut
telah medalul beberapa peraturan dan plawaian yang ditentukan mengikut keperluan penggura. Oleh
yang demikian, semakan-semakan yang dibual mengikut amalan manual lidak selan dengan konsep
suasana kerja dalam persekitaran digital

Amalan mengemukakan palan PU dan lain-lain dokumen berkaitan dan Pejabat Tanah ke JUFEM
masih dibuat dengan hardoopy. Proses kerja untuk menukarkan dokumen tersebut kepada bantuk
digital dan disimpan dalam GLM3 memerukan masa dan sebarang kesilapan dalam Rajah PLU akan
mangambxl masa yang lama untuk dibetulkan oleh Pejabat Tanah. Tindakan penawanan data PL dan
2T dan lain-lain urusan permohonan tanah perlu divrus dan dikemaskini oleh Pejabat Tanah secara
digital. Tindakan awal oleh pejabat tanah akan mengelakkan berakunya kesilapan dalam PU dari
peringkat awal lagl. Maklumat PU secara digital tersebut akan membantu JUPERM untuk



meangamaskini pangkalan data GLMS dengan cepat dan tambahan pula boleh digunakan untuk
penyediaan eSKL untuk kegunaan karja padang.

RUMUSAN

Maodal-maedel konseptual yang telah dicadangkan adalah barasaskan kapada suasana karja digital
dengan manggunakan aplikasi e-Dagang dan taknalogl Intarmet. Cleh itu, palaksanaan modal-modsal
tersebut barganfung kapada Agensi-agansi yvang Berkaitan Tanah menyalesaikan isu-isu yang telah
dikemukakan serta mencari jalan panyelasaian barsapadu ke arah pangintegrasian dapat diwujudkan
di antara Pajabat Tanah, Pejabat Tanah dan Galian dan JUPEM nagen. Malahan kansap tersebut
bolah juga dikembangkan kepada lain-lain agensi yang manggunakan maklumat pelan ukur kadastar
dan pendafiaran tanah secara digital. Salain dari itu, pangguna telap separti Juruukur Tanah
Berlesan, Jurutara, Pemaju Tanah, Paguam, Juru Nilai Hartanah dan Pengamal GIS juga boleh
manggunakan data kadasier bardigit tersebul dalam wresan saharian.
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MESYUARAT KE-58
JAWATANKUASA PEMETAAN DAN DATA SPATIAL NEGARA (JPDSN)

Oleh
Hizham bin Husain
Sekayen Perkhidmatan Pemetaan
Jabatan Ukur dan Pemataan Malaysia

Jawatankuasa Pemetaan dan Data Spatial Negara (JPDSN) telah mengadakan mesyuarat
tahunan kali ke-58 beriempat di Kuanian, Pahang pada 29 hingga 30 Mac 2007, Mesyuaral yvang
dipengarusikan aleh YBhg, Datuk Hamid bin Ali, Katua Pengarah Ukur dan Pemetaan Malaysia,
telah dihadiri oleh ahli-ahli JPDSN dari seluruh negara yang terdi daripada 38 wakil dari pelbagai
jabatanvagensi kerajaan sara Insifitusi Pengajian Tinggi AwamiIPTA],

Dalam uwcapan pambukaan, YBhg. Datuk Hamid bin Ali menjelaskan bahawa mesyuarat
yang telah masuk edisi ke 58 ini, sebenamya telah menunjukkan kematangan JPDSM serta
panglibatan ahli-ahli dalam membantu JPDEM menyediakan garis panduan ke arah penyediaan
pangkalan data spatial yang mantap dan lengkap untuk pembangunan negara. Masyuarat yang
diadakan pada seliap tahun inl berujuan bagl memantau dan mengetahul kermajuan akiivit yang
dilaksanakan oleh Jabalan/Agensi dan Jawatankuasa Teknikal (JT) serla Kumpulan Kerja (KK}
Mesyuaral ini juga merupakan forum penting untuk bernteraks sera mengetahul perkembagan
akliviti jabatan- jabatan’agensi-agensi yang tekah dilaksanakan pada sepanjang tahun, Amanah serta
tanggungjawab penting yang diberikan oleh kerajaan kepada jawatanakuasa ini akan dapat dipikul
bersama-sama oleh ahli-anl dalam memberikan yvang terbaik dalam menyediakan maklumat-
maklumat pemetaan dan data spatial khasnya mambaniu projek-projek pembangunan yang
dilaksanakan ohaty karagaan.

YBhg. Datuk Hamid All selaku Pengenusl sedang mempangerusikan Mesyuarat ke-58 JPDSH di Hyatt Regency
Kuanton Aesort, Kuantan, Pahang



Mesyuarat JPOEN inl yang
dijalankan segenuhnys secara
‘paperiess" ielah dihadin oleh
seramai 38 arang ahli yang
tardirl darl wakil-wakil

7 Jabatan/Agensi Kerajaan dan
Institued Pengajian Tinggi Avwam

Seterusnya, YBhg. Datuk Pengerusi menjelaskan bahawa banyak kamajuan yang telah
dicapal dalam aktiviti-akthvit pemetaan dan data spatal oleh Jabatan/Agens lermasuk juga kemdajuan
aktiviti pameataan JUPEM yvang telah, sedang dan akan dilaksanakan olah JUPEM sepanjang tahun
2006 serla program yang berkaidan pemetaan yang akan dilaksanakan dalam Rancangan Malaysia
Ke-9 (RMES), Beliau menyorol kemball beberapa kejayvaan dan program berkaitan pemetaan dan data
spatial dalam tahun 2006 serta perlaksanaan dalam RMKES yvang dijayakan olah ahli-ahli JPOSM.
Antararya iakah projek-projek JUPEM saperli CATMAPS (Computer Assisted Topographic Mapping
System) Fasa 2, melengkapkan MyRTHNet Fasa 2, perolehan sistem kamera udara digital; perolehan
mesin celak 4 wama; pewujudan JUPEM Geoportal; aktiviti Jawatankuasa Kebangsaan Mama
Geografi (JKMG); pengeluaran Garis Panduan Mengenal Pemetaan Utilit Bawah Tanah; peneniuan
titik-titik pangkal negara; dan kaedah tapisan keselamatan parmohonan makiumat gedspatial terparingkat.

YBhg. Datuk Pengerusi selanjutnya menyarankan kepada semua ahli supaya meneruskan
usaha-usaha yang telah dilaksanakan agar dapat menjayakan matlamat asal penubuhan JPDSN.
Beliau berharap semua JT dan KK agar sentiasa bermesyuarat dan berbincang secara
bertarusan dalam mencan rasolusi dan panyalesaian yang akan digunapakai aleh JPODSM.

Belau juga besharap agar forum ind akan memben ruang kepada ahli untuk berinteraks| secara
informal dan dapat memberkan input dalam menyelesaikan masalah dari jabatan’agensi pelaksana
dan JT serta KK yang ditubuhkan.

anfara agenda mesyuaral ini adalah pembentangan laporan daripada Jawatankuasa-
jawatankuasa Teknikal dan Kumpulan Kerja Geodetik, pembentangan laporan aktiviti jabatan-|jabatan/
agensi-agensi dan juga pembentangan kertas kerja. Satu karias kerja bertajuk "Launching of AazakSAT"

Tuan Hajl Dares bin Ahmad
Pengarah MACRES sedang
menyampaikan laklimal

kapada romoongan di

MACRES Grownd Racaiving

Statian (MGRS), Mentakab, Pahang

ar



telah disampaikan aleh Or. Mustafa Din bin Subari, Timbalan Ketua Pangarah Agansi Anghkasa Megara
(AMGKASA). Tuuan keras keda tersebut adalah untuk menerangkan tentang progam satedt

negara RazakSAT yang dibangunkan cleh Angkasa uniuk perancangan dan pembangunan nagara,
Pembentamngan ini juga melibatkan penerangan mangenai pembentukan Dasar Angkasa Negara
(Naronal Space Policy) dalam merencanakan bidang angkasa negara.

¥Bhg. Datuk Hamid bin &l
safia ahli JPDSN

sedang tekun memerhati
pergerakan satelil di paparan
Semasa lawatan ke makmal
penerima imej satedit

di MGRS

Sempena dengan mesyuaral ini juga, anli-ahl JPDSN telah mengadakan lawatan teknikal ke
MACRES Ground Receiving Statlon (MGRS) ol Mentakab, Pahang pada 30 Mac 2007,
Taklimat telah disampaikan oleh Twan Haji Darus bin Ahmad, Pengarah Pusat Remote Sensing
Meagara (MACRES). Antara kandungan taklimat ifu, beliau menerangkan mengsnai bidang tugas
MACRES serla fungsi MGRS dalam menguruskan imej-ime] salefil. Rombongan itu juga lelah dibawa ke
makmal penerimaan ime] satelit yvang mana semua imea| diterima dan diproses. Lawatan teknikal
berakhir dengan majlis penyampaian cenderamata daripada pihak JPDSH yang disampaikan
oleh ¥ Bhg, Datuk Hamid bin Ali kepada Twan Haji Darus bin Ahmad,

Antara stesen penerima ima| sabelit
yang lerdapat di MGRS

¥Bhg. Datuk Hamlid Bin AN menyampalkan cenderamata
daripada JPDSM kepada Tuan Haji Darus bin &hmad
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SUMBANGAN ARTIKEL /| CALL FOR PAPER

Bulatin GIS diterbitkan dua { 2) kali setahun oleh Jawatankuasa Pemetaan dan Data Spatial Megara.
Sidang Pengarang amat mengalu-alukan sumbangan sama ada berbeniuk arlikel atau laporan bergambar
mengenai perkembangan Sistem Maklumat Geografi di Jabatan Kerajaan. Badan Berkanun dan Institusi
Pengajian Tinggi.

Panduan Untuk Penulis

1. Manuskrip boleh difulis dalam Bahasa Malaysia atau Bahasa Inggeris,

2. Abstrak dalam sefiap arikel mastilah berbantuk condong (ilalic).

3. Format manuskrip adalah sapari berikut

Janis huruf : Arial

Baiz huruf bagi tajuk 12

Saiz huruf artikel 210

Saiz huruf rujukan'refarances  © 8

Langkau o Single

Margin . Alas, bawah, kiri dan kanan= 2.5cm
Justifikasi feks : Kiri

Satu “column’ setiap muka surat

4. Sumbangan hendaklah dikermukakan dalam beniuk soffcopy dalam format Microsofl Wiord.
Semua imej grafik hendaklah dibekalkan sacara berasingan dalam format Aif atau _jpg dangan
rasolusi 150 dpi dan ke atas.

5. Segala sumbangan dan pedanyaan bolehlah dikemukakan kepada:

Kalua Editor
Balatin Gls
Bahagian Parmataan
Jabatan Ukur dan Peameataan Malaysia
Tingkal 14, Wisma JUPEM
Jakan Semarak
50578 Kuala Lurmpur
Ted: 03-26970600 / 03-261 TOROD
Faks: 03-269701440
E-mel: usalisppi@iupem qoy My

Laman wah: hitp:l 1 TLLA i
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