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Dari Meja Ketua Editor
Assalamualaikum WBT dan Salam Sejahtera

Sidang Pengarang Buletin GIS dan Geomatik, terlebih dahulu ingin kami mewar-warkan bahawa 
selepas Pilihanraya Umum ke 14 Malaysia (PRU-14), komponen Kementerian Sumber Asli dan 
Alam Sekitar (NRE) telah disusun semula dan membentuk Kementerian Air, Tanah dan Sumber Asli 
(KATS). Pihak kami juga ingin mengucapkan tahniah di atas pelantikan YB. Dr. Xavier Jayakumar 
A/L Arulanandam, selaku Menteri di KATS, YBM. Tengku Zulpuri Shah bin Raja Puji selaku 
Timbalan Menteri di KATS dan YBhg. Dato’ Dr. Tan Yew Chong selaku Ketua Setiausaha KATS.
 
Maklumat Geospatial sebelum ini tidak pernah mendapat perhatian, namun pada masa kini ia sudah 
menjadi satu keperluan. Kemajuan teknologi digital dan akses atas talian telah seiring dengan 
padanan maklumat GIS-ready. Negara-negara maju telah lama membangunkan pelbagai aplikasi 
sebagai pemudahcara untuk memanupulasi maklumat geospatial dan menterjemahkan maklumat-
maklumat kepada elemen yang bermanafaat bagi pembangunan yang mampan secara grafik.
  
Pada masa yang lalu, pengguna agak sukar untuk mengakses semua maklumat geospatial 
dan non-spatial kerana pengguna perlu mencari fail fizikal secara individu, tetapi sekarang 
dengan semua data yang dapat diselaraskan dalam persekitaran sistem yang seamless 
tanpa batasan. Akses kepada maklumat geospatial kini boleh diperolehi dengan lebih mudah 
dan efisien dengan adanya perkongsian maklumat daripada pelbagai agensi di atas talian.

Bagi tahun ini JUPEM akan menumpukan perhatian kepada akses dan perkongsian 
maklumat geospatial dengan pelbagai agensi menerusi Memorandum Persefahaman 
dan Nota Kerjasama. Penyelarasan maklumat geospatial dapat mengelakkan 
pertindihan perolehan data daripada agensi-agensi yang berbeza. Secara tidak 
langsung perkongsian maklumat geospatial dapat mengawal kos penyelenggaraan.
 
Maklumat yang dikemaskini juga akan dapat mencegah daripada kerosakan yang tidak 
diingini berlaku, sebagai contoh apabila pemasangan jajaran utiliti baharu. Apabila 
maklumat yang terkini saluran utiliti dapat dikongsikan antara agensi masalah paip air 
pecah, bekalan elektrik terputus atau kerosakan pada talian telekomunikasi dapat dielakkan 
semasa aktiviti penyelenggaraan atau ketika pemasangan utiliti baharu dijalankan. 

Oleh itu adalah diharapkan penglibatan pelbagai agensi untuk menyedia, menambah 
baik nilai data geospatial sebagai satu sistem pengurusan dan perkongsian maklumat 
secara bersepadu untuk kegunaan di setiap peringkat. Perkongsian bijak ini juga akan 
dapat menguntungkan pelbagai pihak dalam melaksanakan kerja-kerja harian mereka.
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EVALUATING ECOSYSTEM SERVICES IN PRIMARY LINKAGE 1 OF THE 
CENTRAL FOREST SPINE IN PENINSULAR MALAYSIA USING INVEST: 

PRELIMINARY RESULTS

Wan Abdul Hamid Shukri Wan Abd Rahman, Afizzul Misman, Shahrulnizam Kasmani, 
Hamdan Omar, Wan Mohd Shariffuddin Wan Mohd Ariff and Wan Ahmad Zaky Abdul Halim

Forestry Department Peninsular Malaysia (JPSM), 50660 Kuala Lumpur
Forest Research Institute Malaysia (FRIM), 52109 Kepong Selangor

The Improving Connectivity of the Central Forest Spine (IC-CFS) Project under the United Nations 
of Development Programme (UNDP) funded by the Global Environment Facility (GEF) and the 
Malaysian Government (GOM) is aimed at increasing capacity at the Federal and State level to 
execute the CFS Master Plan. The study areas involved three linkage sites in Johor, Pahang and 
Perak. One of the activities require GIS-based ecosystem services valuation tools to be introduced 
for valuation of ecosystem services in the targeted forest landscapes. The Integrated Valuation of 
Ecosystem Services and Tradeoffs (InVEST) tools developed by the Natural Capital Project were 
chosen to be tested on the selected project sites particularly using 5 models, i.e. Carbon, Water 
Yield, Habitat Quality, Sediment Delivery Ratio and Recreation. Several of the models were used 
to determine ecosystem services and trade-offs between current land use pattern and land use 
options based on conservation scenarios for the study sites. This paper presents the preliminary 
outputs derived from each model using Primary Linkage 1 in Sungai Yu Pahang as the study site 
and discuss the potential of these tools in present and future usage in supporting protection and 
conservation efforts in CFS and other forestry landscapes of Peninsular Malaysia.

Correspondence author: wanamid@forestry.gov.my

INTRODUCTION 

The National Physical Plan identified forest fragmentation as a major threat to the conservation 
and maintenance of biodiversity and recognizes that conserving forest lands would be integral 
to optimize the use of land in the country[4]. It also acknowledged the multifunctional role of 
the forest land to be enhanced through the recognition of the Central Forest Spine programme 
in creating linkages and corridors to the more isolated reserves. Connecting these fragmented 
forests is important to secure mutual co-existence and benefit for development and conservation. 
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The CFS is defined as the backbone of Peninsular Malaysia’s environmentally sensitive area 
(ESA) network, comprises of four major forest complexes i.e. [i] Banjaran Titiwangsa - Banjaran 
Bintang - Banjaran Nakawan, [ii] Taman Negara - Banjaran Timur, [iii] South East Pahang, Chini 
and Bera Wetlands, and [iv] Endau Rompin Park - Kluang Wildlife Reserves. The Malaysian 
Government developed the CFS Master Plan (CFSMP) to re-establish, maintain or restore 
connectivity within the 37 linkages[3] identified consisting of 17 Primary Linkages (PL) and 20 
Secondary Linkages (SL)[1]. The Improving Connectivity in the Central Forest Spine Project 
(IC-CFS) is a 7 year project (2014-2020) under the UNDP/GEF/GOM initiative to complement 
the existing CFS project  implemented  under  the 10th and 11th  Malaysian Plan  aiming to 
increase federal and state level capacity in executing the CFSMP through the implementation 
of sustainable forest landscape management plans in three pilot sites of the proposed linkages. 
The IC-CFS among other, targets strengthening the Federal and State government’s institutional 
capacity in enhancing CFS connectivity and law enforcement plus setting up sustainable financing 
mechanisms for CFS conservation to mainstream biodiversity into development plans. Outputs 
specified in the implementation plan of the IC-CFS project included the introduction of ICT-based 
ecosystem service valuation tools for valuing ecosystem services in target forest landscapes, with 
models for determining trade-offs between land use options based on the values of ecosystem 
services and other land uses[22]. 

ECOSYSTEM SERVICES VALUATION TOOL

The IC-CFS Project introduced the InVEST, an open source software tool developed by the 
Natural Capital Project (NatCap) that models ecosystem services on the basis of biophysical and 
economic ‘production functions’ as the potential ICT tool to be tested in the pilot sites. InVEST is 
designed to help local, regional and national decision-makers incorporate ecosystem services into 
a range of policy and planning contexts for terrestrial, freshwater and marine ecosystems, spatial 
planning, strategic environmental assessments and environmental impact assessments[21]. 
InVEST models are spatially-explicit, using maps as information sources and producing maps 
as outputs. InVEST returns results in either biophysical or economic terms. In 2011, WWF and 
their partners carried out a climate, ecosystem and economic assessment in the Heart of Borneo 
(HoB) initiative using several modeling tools, including InVEST. They analyzed annual water 
supply from three main river basins, map several ecosystem services including erosion control, 
water yield, and water purification through nutrient retention of the HoB. They found that improved 
timber management (by Reduced Impact Logging (RIL)) could increase sediment retention in a 
particular river basin[12]. NatCap and partners devised some planning options with the input of 
InVEST models that produced higher carbon stocks, reduced sedimentation, cleaner water and 
greatly enhanced habitat quality, while also providing land for forestry and oil palm production 
in Sumatra[13] bringing interest to one local corporation to promote comprehensive ecosystem 
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service assessments as a way to direct revenue in forest investments in reducing greenhouse gas 
emissions. InVEST was also used to evaluate habitat connectivity and assess the target segment 
of roads that cross the modelled corridor of the RIMBA corridor landscape in  Central Sumatra [1].

OBJECTIVE AND METHODOLOGY

The objective of the study is to investigate InVEST capability in modelling selected ecosystem 
services within an area located in the IC-CFS Project.  The study was performed in 3 stages  
i.e. (i) spatial and non-spatial data preparation   (ii) data processing using 5 InVEST models of 
Carbon, Water Yield, Habitat Quality, Sediment Delivery Ratio and Recreation; and (iii) analysis 
of outputs

STUDY SITE

The Primary Linkage 1 (PL1) of the CFS is  located in the district of Kuala Lipis, Pahang at 4° 31' 
56"N latitude and 101° 59' 31"E longitude . It covers an area of about 4,345 ha comprising parts 
of the Ulu Jelai and Sg.Yu Forest Reserves in the west and Tanum Forest Reserve in the east 
where the forests are disconnected by the Kuala Lipis – Gua Musang trunk road and railway as 
shown in Figure 1.  Prior to the CFSMP, this site has been identified as a priority corridor for tigers 
in the National Tiger Conservation Action Plan (NTCAP) for Malaysia [2]. Three viaducts were 
constructed along the road in order to allow wildlife movement. However  this study embraced the 
larger watershed area which encompassed PL1 to enable significance in results especially during 
the different scenario analysis.

Figure 1: Study Site (Watershed and PL1)
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DATA PREPARATION

Data were collected from several sources conferring to the different data input requirements for 
the 5 InVEST models. Data inserted were prepared according to specified formats. All spatial 
data were projected to Universal Transverse Mercator (UTM) to suit InVEST’s projection. The 
watershed area limits covering the study site was derived using the Digital Elevation Model (DEM) 
data generated from the Soil and Water Assessment Tool (SWAT) software. All spatial data used 
for input for the 5 InVEST models were prepared based on this watershed boundary. However, 
the DEM data was extended to a 1 kilometer buffer of the watershed boundary to cater for the  
Sediment and Delivery Ratio (SDR) model processing. In this study, the landuse/landcover 
(LULC) data was utilized for 4 of the 5 InVEST models. LULC spatial data for the year 2010 
(obtained from the Department of Agriculture (DOA)) and Land zoning spatial data for the year 
2020 (provided by the Federal Department of Town and Country Planning (FDTCP)) were applied 
to portray  the present and future landuse scenarios. The Forested area category of the data were 
further re-classified according to the forest strata of the 5th National Forest Inventory(NFI5).Each 
different forest strata produced different impacts on the carbon, water yield and SDR results. 
Unique numbers were assigned to each LULC class and were then converted into raster format 
using QGIS. Carbon pools value containing the estimated values of carbon density (for above-
ground,below-ground, soil and dead organic matter) of each landuse class were created based 
on past studies[23] and were applied in the Carbon model to produce the total carbon estimates 
of each LULC class. Meanwhile, the Water Yield model required  annual precipitation, reference 
evapotranspiration, average root restricting layer depth and plant available water content maps of 
the study site as among the parameters to run the model. A biophysical table containing values 
of maximum root depth and the plant evapotranspiration coefficient for vegetated LULC class is 
also a pre-requisite. Rainfall erosivity and soil erodibility maps of the study site were prepared 
for the use in the SDR model along with the LULC, DEM and watershed data. Rainfall erosivity 
values were derived from studies by Morgan[17] and Roose(1977)[19] while soil erodibility values 
were obtained from DOA. A biophysical table containing information on cover management factor 
(C) and support practice factor (P) was also obtained from the same agency. As for the Habitat 
Quality Model, main threats to big mammals especially tiger and elephant were identified and 
mapped. The Recreation model only requires the polygon boundary limits of the study site for 
processing.



5

DATA PROCESSING

InVEST version 3.3.3 was used to evaluate the 5 ecosystem services (carbon, water yield, 
sediment delivery ratio, habitat quality and recreation) of the watershed area of the study site. 
The Carbon model input spatial data of LULC and carbon stocks in 4 carbon pools to estimate (i)  
the amount of carbon currently stored in the study site and (ii) the amount of carbon sequestered 
over a given time period[5]. The monetary value of the Carbon ecosystem service to society 
is then estimated using data on the market or social value of sequestered carbon, its annual 
rate of change and a discount rate. The Water Yield model identifies the amount of water yield 
contributed by each LULC class. The model has 3 evaluation functions i.e. water yield, water 
consumption and hydropower production that enable estimates of the annual average quantity 
of hydropower yielded from reservoirs. The 2 latter functions were not tested during this study. 
The SDR model maps the overland sediment generation and its delivery to the stream. This 
model basically used the Universal Soil Loss Equation (USLE) [19] where the total amount of 
sediment exported to the stream are estimated. The Habitat Quality model was used to produce 
habitat quality maps that show the most suitable to the least suitable areas for tiger and elephant 
presence within the watershed. Modeling habitat quality alongside ecosystem services enables 
users to compare spatial patterns and identify areas where conservation will most benefit natural 
systems and protect threatened species[6]. The Recreation model uses geocoded photograph 
database extracted from Flickr.com website to map popular spots of attraction within the area 
of interest based on the frequency of photographs taken and published by visitors at particular 
spots. Future scenario analysis using 2020 LULC zoning data from FDTCP was done to see 
the impacts to the 4 ecosystem services (excluding recreation) by assessing changes of LULC 
compared to the present scenario (2010). 

RESULTS & DISCUSSIONS 

LANDUSE CHANGE

PL1 covers  about 0.04% of the total area of the watershed area of 109,963 ha delineated from 
the DEM data for the 5 InVEST model outputs generation. The watershed area of PL1 has 20 
LULC classes.The forest class was reclassified (through overlay analysis with the NFI5 data)    
into 8 forest strata. The forest covers about 83% of the watershed area in 2010 and will decrease 
to about 80.5% in 2020 as shown in Figure 2. The  2.5% deforestation  within the watershed is 
expected to occur  through oil palm plantation conversion, which will also affect about 225 ha 
(5%) of PL1. However, the loss in forest land may be compensated by maintaining and enhancing 
the quality of the remaining forest (forest reserves and non-forest reserves) through appropriate 
silvicultural treatment and protection.of hydropower yielded from reservoirs. The 2 latter functions 
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were not tested during this study. The SDR model maps the overland sediment generation and 
its delivery to the stream. This model basically used the Universal Soil Loss Equation (USLE) 
[19] where the total amount of sediment exported to the stream are estimated. The Habitat 
Quality model was used to produce habitat quality maps that show the most suitable to the least 
suitable areas for tiger and elephant presence within the watershed. Modeling habitat quality 
alongside ecosystem services enables users to compare spatial patterns and identify areas where 
conservation will most benefit natural systems and protect threatened species[6]. The Recreation 
model uses geocoded photograph database extracted from Flickr.com website to map popular 
spots of attraction within the area of interest based on the frequency of photographs taken and 
published by visitors at particular spots. Future scenario analysis using 2020 LULC zoning data 
from FDTCP was done to see the impacts to the 4 ecosystem services (excluding recreation) by 
assessing changes of LULC compared to the present scenario (2010).

Figure 2: PL1 Landuse in Year 2010 Versus 2020

CARBON CHANGE 

At watershed level of PL1 (see Figure 3), a total of about 32,608,628 Mg of carbon is potentially 
stocked in 2010. If the planned LULC zoning is realized in 2020, the total carbon stored will 
increase by only about 38,737 Mg(0.001%) to 32,647,365 Mg. In contrast, the total carbon in PL1 
is expected to slightly decrease  from 1,078,042 Mg to 1,050,823 Mg (0.025%) as the stocking 
capacity of the standing forest at different stratum of growth is still insufficient to compensate the 
5% conversion of forest to oil palm plantation in 2020. The carbon sequestration role of forest in
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reducing emission that contributes to climate change is recognized by Malaysia[18]. However, the 
carbon trading process is still in the early stages of  implementation with steps taken gradually to 
harmonize state and Federal policies on forest, carbon and climate change; aligning forest carbon 
inventories accounting, intensify capacity building and acquire the appropriate funding[16]. 

Figure 3: Carbon Maps of PL1 Site for Year 2010 and 2020 

WATER YIELD AND SDR CHANGES

The ecosystem services evaluation in relation to water yield and SDR from the watershed area are 
projected to exhibit  positive increment in 2020. Water yield volume is expected to gain by about 
2,591,666 m3 from 21,974,265,006 m3  in 2010 to 21,976,856,673m3 in 2020 at the watershed 
level (see Figure 4). The water yield volume is also expected to increase by 718,814 m3 from 
869,165,812 m3 in 2010 to 869,783,996 m3 in the PL1 corridor after 10 years. The planned LULC 
zoning of 2020 of the watershed will reduce the sediment exported to the stream by 35% from 
340,669 Mg to 220,557 Mg (see Figure 5). However, only about 3.9% reduction of sediment 
exported to the stream is estimated in the PL1 corridor due to the conversion of a portion of the 
forest to oil palm plantation. The total sediment exported to the stream for year 2010 and 2020 for 
PL1 is about 8,428 Mg and 8,100 Mg respectively. The sediment retention capability is enhanced 
over time when the trees matured and the soil  are stabilized after the conversion activity ceased.
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Figure 4: Water Yield Maps of PL1 Site for Year 2010 and 2020

Figure 5: Sediment Export Maps of PL1 Site for Year 2010 and 2020

HABITAT QUALITY CHANGE

The habitat quality index at the watershed level  averaged favorably at  0.90 for the year 2010. 
However the index is expected to decline in year 2020 by 0.01 to 0.89. As for the PL1 corridor, 
the  average habitat quality index was 0.80 in year 2010 and is expected to decrease to 0.76 in 
the year 2020 obviously due to the intended forest to oil palm plantation conversion as displayed 
in Figure 6.
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Figure 6: Habitat Quality Index Maps of PL1 Site for Year 2010 and 2020

RECREATION POTENTIAL

The watershed area includes the existing Sungai Yu Recreation Forest within the Sungai Yu Forest 
Reserve. However the InVEST recreation model predicts the spread of person-days of recreation, 
based on the locations of natural habitats and other features that factor into people’s decisions 
about where to recreate based on geotagged photographs posted to the Flickr website between 
2005 to 2014. The frequency of photos taken per day at popular spots in PL1 enable relevant local 
authorities to utilize the information to identify the best spot to develop for recreational purposes. 
The different spots produced in Figure 7 based on the frequency of photographs taken displayed a  
scattered distribution pattern with the Sungai Yu Recreation Forest included as one of the popular 
spot (right hand side of Figure 7). The accuracy of the information can be enhanced through use 
of actual records of visitor entry from FDPM and through inclusion of geocoded photographs from 
other social media sources such as Instagram and Facebook. 
.
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Figure 7: Recreation Map of PL1 Site

CONCLUSION 

Using InVEST models as tool to evaluate ecosystem services in forest (including the Central 
Forest Spine linkages) which comprises areas planned for non-forest use conversion, will enable 
decision makers to analyze and re-assess their earlier choice, to go for those that provide the most 
optimum benefits in the long term. InVEST models of carbon, water yield, SDR and habitat quality 
provide relevant platforms to perform ‘business as usual’ scenario versus scientific and multi-
stakeholder consultation planned scenario for comparison analysis in a better map visualization 
manner. LULC data can be further categorized into finer classes through implementing large 
scale mapping where classes such as oil palm plantation are classified according to age or quality 
with different values given permitting improved accuracy of the results. The monetary pricing of 
the ecosystem services may be added up to the outputs to show the real economic value of the 
services such as in the case of the about 7.5 ha of Bukit Sungai Puteh Forest Reserve conversion 
to the Sungai Besi - Ulu Kelang Elevated (SUKE) Highway valuing 22 ecosystem services at 
RM19.2 million per hectare[15] but using The Economics of Ecosystems and Biodiversity 
(TEEB) method. InVEST models have high potential for application towards ecosystem services 
evaluation as it is practical where the map outputs make stakeholders and decision makers easier 
to visualize and understand the necessity and benefits of forest conservation and protection for the 
whole landscape and will encourage the pursuant for the development of payment for ecosystem 
services in the near future. The models can be perfected through future trial and application in 
other forest areas planned for development and customization through collaboration with NatCap 
to suit local needs.
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ABSTRACT

The invention of Ground Penetrating Radar (GPR) technology has facilitated the possibility of 
detecting buried utilities and has been used primarily in civil engineering for detecting structural 
defects, such as voids and cavities in road pavements, slabs and bridge decks, but has not been 
used to assess the condition of buried pipes. Pipe deterioration can be defined as pipes where, for 
example, cracking, differential deflection, missing bricks, collapses, holes, fractures and corrosion 
exists. Assessing the deterioration of underground pipes is important for service efficiency and 
asset management. This paper describes a research project that focused on the use of GPR for 
assessing the condition of buried pipes. The research involved the construction of a suitable GPR 
test facility in the laboratory to conduct controlled testing in a dry sand. Plastic pipes were chosen 
for the experiments. A series of laboratory experiments were conducted to determine the validity 
and effectiveness of standard commercially available GPR technology in assessing the condition 
of buried utilities with common types of damage. Several types of damage to the plastic pipe were 
investigated with respect to different GPR antenna frequencies. The GPR surveys were carried 
out in order to obtain signal signatures from damaged and undamaged pipes buried at 0.5m 
depth. These surveys were organised on a grid pattern across the surface of the sand in the test 
facility. The results presented in this paper show that GPR can identify certain types of damage 
associated with a buried pipe under these controlled laboratory conditions. 

Keywords: Ground Penetrating Radar (GPR), Pipe deterioration, Buried utilities
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INTRODUCTION

In the UK, most of the essential public service infrastructure was installed in the last two hundred 
years [1] which obviously the quality of buried pipes have become degraded. To overcome this 
issue, approximately four million holes were dug every year in UK roads in order to repair assets 
and new installations [2]. However, inaccurate asset management can lead to unnecessary holes 
dug in the wrong place and this often causes third party damage to other underground services. 
Those damages are potentially to lengthy delays to construction works and increasing the direct 
costs of maintenance to the service provider and not least to the social disruption as well. It is 
therefore important to accurately locate these services which could minimize unnecessary holes 
dug for repairing and maintenance of existing assets. 

The invention of Ground Penetrating Radar (GPR) technology has facilitated the possibility of 
detecting buried utilities and has been used primarily in civil engineering for detecting structural 
defects, such as voids and cavities in road pavements, slabs and bridge decks [3], but has not 
been used to assess the condition of buried pipes. Pipe degraded can be defined as pipes 
where, for example, cracking, differential deflection, missing bricks, collapses, holes, fractures 
and corrosion exists [3,4,5]. This GPR technology has become favorable geophysical technique 
in detecting underground utilities. However, this technique still has certain limitations which 
obviously depending on ground conditions, type and depth of objects. This feasibility research 
focuses on investigating whether off-the-shelf Ground Penetrating Radar (GPR) can be used for 
assessing the condition of pipes.

BASIC PRINCIPLES OF GPR 

GPR is a device used for non-invasive scanning which able to record accurate depth reading 
and the signature of targets (radargram) for further properties interpretations and mainly to detect 
shallow or deep targets depending on frequency of antenna is applied. The function of GPR wave 
transmission and reflection is shown in Figure 1.
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Figure 1: Functional diagram of GPR equipment [8]

In physical brief, GPR is composed of a receiver and transmitter antenna, a control unit, battery 
supply and a survey cart. The control unit is the main part of the GPR because it controls the 
whole system. Generally, when the survey cart moves on the site surface the transmitting antenna 
sends polarized, high frequency electromagnetic (EM) waves into the ground. Because of different 
existing inhomogenities in the ground, e.g. soil layers, underground utilities, stones, gravel, 
cavities and other anomalies, a proportion of the EM waves are reflected from the dielectric 
boundary between different materials and the rest is refracted and continues to deeper layers. 
The process is repeated until the EM waves become too weak. Reflection of the EM waves from 
the dielectric boundary is the consequence of differences in the electric and magnetic properties 
of materials of infrastructural objects and soil layers [6]. 

As the conclusion, the GPR works by sending pulses of energy into the ground and recording 
the strength and the time for the return of any reflected signal. These series of pulses over a 
single area is called a scan. Reflection is occurred whenever the energy pulses are transmitted 
through various materials on their way to the buried target feature thus changes the velocity. 
Their velocity changes depending basically on two primary electrical properties of the subsurface: 
electrical conductivity (σ) and dielectric permittivity (ε). Reflections are produced by changes in 
the dielectric contrast due to changes in the subsurface materials [7]. The greater the contrast 
between two materials at subsurface interface, the stronger the reflected signal, resulting in a 
higher amplitude reflected wave [8]. Therefore, it is necessary to understand those characteristics 
of the materials which affect both the velocity of propagation and attenuation.
         



16

RESEARCH METHODOLOGY

Even though the applications of GPR have been widely applicable, it was not much work on 
GPR for condition assessment. As the GPR has the limitations, approaching some controlled 
experiment in the laboratory is more reliable. In this research, a laboratory test facility consisting 
of a box of dimensions 2.4m (length) x 2.2m (width) x 1.2m (height) constructed from structural 
insulated panel material is used. The size of the box was determined as the minimum requirement 
for the GPR unit based on beam width antenna calculations so as to avoid signal reflection from 
the edges or base of the box and to ensure the complete shape of the hyperbolic trace from the 
targets to be captured. For initial experiments, only a plastic pipe was chosen as the main pipe 
material. The plastic pipe was chosen in order to create simple pipe damage. The experiments 
involve burying 0.2m diameter plastic pipes in the box (Figure 2). One of these pipes is in a ‘good’ 
state (undamaged) and the other has a defect (i.e. break or hole), i.e. damaged pipe.

Figure 2: Arrangement of The Two Plastic Pipes in The Test Box Prior to Burial

In these experiments, the depth of buried pipe was at 0.5m (±0.02m) from the soil surface. 
Meanwhile, the position of buried pipe was laid at 1m gap between each other and 0.4m from 
the wall. This depth and position was chosen as an ideal orientation which could minimise those 
signals that are unrelated to the target (clutter). Clutter can be caused by breakthrough between 
the transmit and receive antennas as well as multiple reflections between the antenna and the 
ground surface [6]. Generally, clutter is more significant at short range times (shallow target) and 
decreases at longer times (deep target). In theory, in order to get the complete shape of hyperbola 
from the targets (Figure 3), Equation 1 had been applied which the width of the test facility must 
be at least 4y i.e. X=4y:
y= tan-1 θ (0.5)                (1)
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Figure 3: Minimum Width of Test Facility

A schematic model of the test facility indicates the position of two pipes and was constructed as 
shown in Figure 4:

     

Figure 4: A schematic model of the test facility indicating the pipe position

In theory, the strength of electromagnetic waves depends on the medium they are passing through. 
The GPR signal can travel further in ‘low-electrical-loss’ materials or in other words propagation 
velocity increases with decreasing relative permittivity. The GPR signal would penetrate great 
deeper if the electrical conductivity is equal to zero [9]. Therefore, soil characteristic such as 
low-electrical-loss-materials, low relative dielectric constant and low absorption coefficient are 
needed as fill materials for test facility [10].  

Damaged Pipe 

Undamage Pipe 
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In theory, the strength of electromagnetic waves depends on the medium they are passing through. 
The GPR signal can travel further in ‘low-electrical-loss’ materials or in other words propagation 
velocity increases with decreasing relative permittivity. The GPR signal would penetrate great 
deeper if the electrical conductivity is equal to zero [9]. Therefore, soil characteristic such as 
low-electrical-loss-materials, low relative dielectric constant and low absorption coefficient are 
needed as fill materials for test facility [10].  

Figure 5: Fill Material for Test Facility

In these experiments, a Leighton Buzzard sand is selected as the soil medium as shown in Figure 
5. This soil medium is selected as represent the ‘best’ condition in order to observe pipe condition 
in these initial tests (if it was not possible to see any differences in the pipe using the GPR under 
this condition then it would not be worth doing further experiments with more ‘realistic’ soil).

A series of laboratory experiments were conducted to determine the validity and effectiveness 
of the GPR technology in assessing the condition of buried utilities with common plastic pipe 
damages. Several damages in plastic pipe were tested with respect to different GPR antenna 
frequencies e.g. 250 MHz and 700 MHz. The GPR surveys were carried out in order to obtain 
signal signatures from damaged and undamaged pipes. These surveys were organised through 
grid pattern across a test facility (Figure 6).
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Figure 6: Survey Grid Lines Used for Each Experiment

In practice, the interval spacing of the GPR survey grid should be varied depending on the purpose 
of the survey require, i.e. larger for location, and smaller for utility assessment. For this research a 
number of grid spacing were tried and based on the finding, a 0.1m spaced GPR survey grid was 
found to be appropriate for the current experiments in both the direction of the pipes (Y direction) 
and perpendicular to the pipes (X direction).

During the experiments, the IDS K2-Fastwave software was used to capture the data. Ultimately, 
the information of all the radar signals were processed, extracted and were further examined and 
analyzed 

RESULTS AND DISCUSSION 

Soils are generally considered non-magnetic materials hence the permittivity and conductivity 
are the two most important parameters that influence the signal velocity and attenuation [10]. 
Therefore the relative dielectric permittivity and conductivity of the sand was determined as ε 
r= 2.72 and σ = 0.01SM-1, respectively by using Time Domain Reflectometry (TDR). From this 
result, the velocity of the signal was calculated as v=180 mm/ns for use in the analysis of the GPR 
data. This value can be compared with the velocity value as stated in Table 1 and it is acceptable.

0.1m intervals 

0.1m intervals 
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Table 1: Dielectric Value For Common Materials [6]

For initial test, the GPR was ran perpendicular to the pipes and an example of the signal contrast 
between a damaged pipe and an undamaged pipe when the GPR crosses perpendicular to the 
pipe direction is shown in Figure 7. 
 
                             
 

       (a)                                                        (b)
Figure 7: Signal Contrast between (a) Damaged Pipe and (b) Undamaged Pipe. 

The 0.1m survey grid produces 18 points along and 15 crossing points perpendicular to the pipe. 
Fourteen tests were conducted as part of this research. These tests are 1) broken pipe split into 
two sections with a 5cm gap without plastic cover 2) broken pipe with a 5cm & 2cm gap with 
plastic cover 3) hole in the pipe with a diameter of 5cm 4) hole in the pipe with a diameter of 5cm 
covered by polystyrene 5) hole in the pipe with a diameter of 5cm covered by fabric 6) broken 
pipe with 5cm gap (sand prevented from passing through the gap by a fabric cover) 7) a hole in 
the pipe with a diameter of 5cm (a sponge was used to cover inside the pipe).

All the signal signatures captured by the GPR were identified and analysed. Commercial IDS 
software was used to capture and process the data. Meanwhile, the data analysis was based 
on the signal contrast between the two types of pipe (damaged and undamaged). Advanced 
interpretation (Matlab programming) was used to differentiate the signal amplitude between the 
different pipes using a Mean Square Error (MSE) analysis. The analysis focussed on the amplitude 
changes of particular areas of the GPR data obtained from the undamaged and damaged pipe. 
In order to verify consistency of the data, three sets of GPR data were taken for each test and 
averaged after MSE analysis had been done (after confirming that they were similar). From these 
experiments, interpretation through radar images is quite hard to identify any damages to the 
pipe. However, this drawback can be solved through intelligence Matlab programming but only in 
certain conditions and these are still limitations.

Materials Relative permittivity
(ε r)

Velocity (mm/ns)

Dry Sand 2-6 120-170
Wet Sand 10-30 55-60

Materials Relative permittivity
(ε r)

Velocity (mm/ns)

Dry Sand 2-6 120-170
Wet Sand 10-30 55-60



21

CONCLUSION 

This work has successfully shows both frequencies of 250 MHz and 700 MHz are capable 
to observe the defective regions, but only in certain conditions and these are still limitations. 
Although both frequencies were capable of observing the defective region, the antenna with 250 
MHz frequency has some drawbacks. The radar scan from the 250 MHz antenna was blurred and 
darker due to reduced signal resolution. In addition, 250 MHz antenna produced less returning 
signal compared to the 700 MHz antenna. This is because the wavelength of 250 MHz is much 
longer compared to 700 MHz. However, the 700 MHz antenna shared more signal attenuation 
compared to 250 MHz. Any signal interference from the surroundings such as from radio waves, 
cellular radio, television, satellite radio and microwaves are factors affecting the radar scan results. 

In these experiments, several types of damaged pipe were investigated. The damaged pipe 
involved broken sections and hole in the pipe. Both type of damage were tested under different 
conditions. Firstly, allowing the soil to pass through the damaged region and secondly where 
the soils is prevented from entering the damaged region. Radar scans were conducted in both 
direction e.g. perpendicular to the pipes and along the pipes. Two results were identified; Firstly, 
conducting the radar scan perpendicular to the pipe had a better result compared to scanning 
along the pipes. It was quite hard to interpret the radar scan along the pipe because it just showed 
one thick straight line and it was very hard to identify any changes in the images and thus hard to 
quantify and identify the amplitude changes in the damaged region. 

Secondly with respect to the damaged on the pipe, the vertically broken pipe was easier to identify 
and to quantify compared to the hole in the pipe. The reason for this involved the amount of soil 
entering the pipe via the damaged region. More soil in the pipe made for easier interpretation and 
clarification. However, the vertical break in the pipe and the hole in pipe couldn’t be identified and 
detected if the soil was prevented from passing through the damaged regions. The amount of 
soil passing through the damaged region is a key factor in identifying the damaging region. The 
more soils materials passing through, the better the results and clearer the radar image that is 
achieved.  

All the objectives of the research have been carefully undertaken to achieve the initial aim. 
By considering to the outputs from the analyses and the objectives of this research, it can be 
concluded that:
 
 i) Different antenna frequencies will results in different signal signatures between  
  undamaged and damaged pipes in terms of image resolutions and signal  
  attenuation (clutter);
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 ii) GPR, with careful analysis of the signals, can identify damage in pipes under  
  the controlled conditions in these experiment but still has limitations. This  
  limitations depend on the size of damaged region and the type of damage.  
  However, the damage was easily identified if it was associated with other  
  materials (soil). Without these materials, it was hard to identify the damage; 

 iii)  The GPR signal of damaged regions relative to undamaged regions under  
  ‘ideal’ ground condition are depends on the amount of soils (materials) passing  
  through the damaged regions. The more soil passing into the pipe will give a  
  better result in term of identifying the damaged region.   

ACKNOWLEDGEMENT

The authors would like to express sincere appreciation and special thanks to Principal Investigator 
of Mapping the Underworld, University of Birmingham, UK. The research program was funded 
from Engineering and Physical Sciences Research Council (EPSRC). Also sincere thanks to 
Department of Survey and Mapping Malaysia for their support. 

REFERENCES

1. Metje, N., Chapman, D.N., Rogers, C.D.F., and K.Bongs (2011). Seeing through the ground: The potential of  

 gravity gradient as a complementary technology. Journal of Advances in Civil Engineering, Vol. 2011, Article  

 ID 903758, 9 pages, 2011.

2. Beck, A.R., Fu, G.,Cohn, A.G., Bennett, B., and Stell, J.G., 2008. A framework for utility data integration in the  

 UK. In: V. Coors, M. Rumor, E.M. Fendel and S. Zlatanova (Editors), Urban and Regional Data Management  

 Proceeding of the Urban Data Management Society Symposium 2007 Taylor and Francis, London, pp. 261-276

3. Koo, D. H., Ariaratnam, S. T. (2006). Innovative method for assessment of underground sewer pipe condition.  

 Journal of Automation in Construction, 15, 479-488.

4. Sinha, S. K., & Knight, M. A. (2004). Intelligent System for Condition Monitoring of Underground Pipelines.  

 Computer-Aided Civil and Infrastructure Engineering, 19, 42-53.

5. Silva, D. D., Davis, P., Burn, L. S., Ferguson, P., Massie, D., Cull, J., Eiswirth, M., Heskee, C. (2002).   

 Condition  Assessment of Cast Iron and Asbestos Cement Pipes by In-Pipe Probes and Selective Sampling  

 for Estimation of Remaining Life. No Dig. Australia.

6.  Daniels, D. J. (2004). Ground Penetrating Radar . London: The Institution of Engineering and Technology,2nd  

 Edition, 2-27.

7.  Eyuboglu, S., Mahdi, H., Al-shukri, H., and Rock, L. (2003). Detection of water leaks using Ground   

 Penetrating Radar.



23

8.  Kuo, S., Zhoa, L., Mahgoub, H., and Suarez, P. (2005). Investigation on ground penetrating radar for   

 detection leaking pipelines under roadway pavements and development of fiber wrapping repair technique.  

 Transportation. US

9.  Jol, H., (2009). Ground Penetrating Radar: Theory and Applications (pp. 41-54). Oxford: Elsevier Science.  

 1-143

10.  Royal, A.C.D., Rogers, C.D.F., Atkins, P.R., Chapman, D.N., Curioni, G., Foo, K.Y., Hao, T., Metje, N.,   

                 Moghareh  Adeb, T., Shirgiri, N., and Wazlan, S. (2011). Pipeline Engineering in the ground: The impact of 

 ground conditions on pipeline condition and maintenance operations. International Conference on Pipelines  

 and Trenchless Technology (ICPTT), - 2011. Beijing, China., 1598-1609.

   



24

ACCESSSING THE POSITION AND CHARACTERIZATION OF WATER PIPE 
USING SIESMIC REFLECTION TECHNIQUE                        

Sr Saiful Wazlan bin Wahab , Aziman Madun , Muhammad Nur Hidayat Zahari , Sr Azlim 
Khan bin Abdul Raof Khan , Samsul Haimi Dahlan , Dato’ Sr Mohd Noor bin Isa 

Department of Survey and Mapping Malaysia (JUPEM)
Faculty of Civil and Environmental Engineering, UniversitiTun Hussein Onn of Malaysia, Malaysia (UTHM).
Faculty of Electric and Electrical Engineering, UniversitiTun Hussein Onn of Malaysia, Malaysia (UTHM).

ABSTRACT

Since many utilities networks are poorly recorded and mapped, the opportunities to locate 
accurately the existing buried utilities are crucial. Unable to locate the position accurately will 
cause damages to the adjacent services, delay to traffic and damage to the environment during 
maintenance of the asset. Many different approaches have been investigated before such as 
Closed Circuit Television (CCTV) system, Sewer Scanning Evaluation Technology (SSET), laser 
scanning and Ground Penetrating Radar (GPR) but these approaches still has the limitation such 
as the ground condition etc. The author decided to study the capability of the reflection method to 
overcome its limitation for detection and characterization of the buried pipe. This paper describes 
a  research project that focused on the use of time-domain reflection wave for accessing the 
position and characterization of the buried pipe. A test control site has been made in order to 
estimate and characterize the anomalies signal in a better way. A series of tests were conducted 
accordingly with common types of pipe. The first phase of test was carried out without pipe, and 
the second phase was conducted with pipe. The pipe at diameter of 0.16 m was buried at 0.3 m 
depth. The centre diameter of pipe position was at 0.6 m. The reflection technique had 10 time 
measurements where the accelerometers R0 and R1 were moved continuosly every 0.1 m each. 
The 2 - dimensional (2D) and 3 - dimensional (3D)  tomography plot of displacement approach 
showed a great potential to detect and identify the diameter of the buried pipe with accuracy of 
88%. The highest energy was detected at the depth of 0.2 m due to the superimposed of the body 
wave and shear wave forming the surface wave which has the highest displacement. The energy 
pattern of the reflected wave at the top and bottom of the buried pipe can be visibly seen via 
2D and 3D tomography plot at point no 6. The results presented in this paper show that seismic 
reflection is suitable for the buried pipe detection and characterisation. 

Keywords: Ground penetrating radar, time-domain reflection wave, seismic reflection method, 
buried pipe
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INTRODUCTION

The quality of life in a city is usually associated with the quality of infrastructure and utility services. 
Provision of essential services in an efficient and reliable way is the minimum expectation of 
a modern city. Since the last 60 years, the Malaysia government has been developing their 
modern utility systems, which are covered in five main utility services: electricity, gas, sewer, 
telecommunications and water. These systems are important to all aspects of urban living and form 
capital-intensive infrastructure systems. Without them, life in crowded cities would be impossible. 
Unfortunately, many of the utilities laid beneath the street have not been properly managed and 
utility providers hold inaccurate records of their location (and condition). 

This brings additional challenges as utilities are buried in the ground, and are thus not visible. 
Difficulties in carrying out maintenance and rehabilitation, planning and designing new routes for 
utilities or repairing existing utilities are common problems in utility works. For instance, leakage 
from buried water pipes is a major issue facing by water distribution company in Malaysia. In 2015, 
non revenue water (NRW) was recorded up to 33.5% in Pahang, Kelantan, Kedah, Terengganu 
and Wilayah Persekutuan Labuan. Leakage in pipes might be due to aging, excessive demand, 
missuse and lack of maintenance of the pipe. 

Eventhough, there are many commercial equipment in the market can be used in utility detection 
but these equipments still has the limitation. For instance, Ground penetrating radar (GPR) 
technique is commonly used in utility detection. However, GPR is sensitive to the parameters of 
permittivity, conductivity and magnetivity of the ground. For instance, the utility buried below the 
groundwater table, under the reinforced concrete floor/slab and surrounded with the magnetic 
mineral resulted very low energy of the electromagnetic wave reflected back to surface due to 
the most of electromagnatic energy dispersed in the ground.  As a result, the buried utility is 
unseen in the radargram. Undetected underground utility can delay construction operations. The 
leakage pipes beneath a road or underneath an existing property can lead to serious accidents 
and structural damages. 

For example, the leakage pipe was undetected in early stage and thus, causing the landslide 
tragedy of Bukit Antarabangsa, Ulu Klang, Kuala Lumpur Malaysia in December 2008 as shown 
in Figure 1. The surface depression is an earlier stage of indicator of water leakage events 
underneath. Therefore, detection and characterization of the pipe under the civil engineering 
structures is very important to avoid any casualties. The water pipe presents a unique anomaly 
due to the difference in physical properties between the surrounding geologic medium[1][2]. The 
contrasts in wave velocity, stiffness and density between pipe and ground are three important 
principles for selection in  seismic reflection method to overcome the limitation of GPR method.
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Figure 1: The leakage pipe had caused the landslide tragedy at Ulu Klang, Kuala Lumpur, Malaysia. 

For the past few years, several studies have been undertaken to test the seismic methods 
for detecting deep subsurface anomalies based on compressive wave reflection [3][4][5][6][7]
[8][9][10]. This method is expected to provide information with greater resolution in the lateral 
dimension and can therefore be used to obtain a qualitative assessment of the ground properties 
[11][12]. However, none of them adopted technique for detecting shallow object such as water 
pipe. In this study, the seismic-reflection equipment was developed to record the compressional 
wave (P-wave) propagation into the ground. The impact hammer generates the compressional 
wave when strikes to the ground and wave is reflected to the surface when meets a different 
ground properties of soil layers or pipes. In this paper, an experimental field study is performed 
to investigate the buried pipe with known depth and size. A cylinder shape pipe at size of 0.16 m 
was buried at 0.3 m depth. The characteristic of reflected wave was investigated with objectives 
of detection and characterization of the pipe. 

REFLECTION CONCEPT 

Reflection signals were detected by the receivers that were placed on the ground. The direction of 
signals propagation (eg. reflection and refraction) was affected by propagation medium such as in 
the air, soil, or rock [13]. Reflection method is much responsive to subtle changes and is capable 
of 2D imaging for finer details. However, data acquisition and processing are significantly more 
complex. Reflection coefficient is directly proportional to the difference in acoustic impedance [14] 
as in equation 2.1:

   z=p - v     (equation 2.1)
Where p  is defined as the density and  v  is the P-velocity or the S-velocity.
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The reflection coefficient of normal incidence, R is defined by the following equation from Dvorkin 
et al., [14]

Where z1 is the acoustic impedance in soil, and z2 is the acoustic impedance of pipe. The 
reflection coefficient can both be negatived and positive. A positive coefficient means that most 
of the energies are reflected, and a negative coefficient implies that most of the energies are 
transmitted into layer 2. The acoustic impedance is used to determine the amount of energy that 
is transmitted between the layers.

TEST FACILITY PREPARATION

The equipment consists of hammer as an impact source, two accelerometers and data logger for 
data acquisition. Figure 2 illustrates a hammer with uniform energy of 50 N force and located close 
to the trigger accelerometer namely (R0). The computer was connected to the Data Acquisition 
System (DAQ). Analogue-to-digital converter module sampled the reflected wave internally. 
Accelerometer called as receiver (R1) was placed on the ground and detected the wave and 
stored in computer.

The data were processed after the completion of data collection. Accelerometer R0 acted as a 
reference signal at time zero and accelerometer R1 as a receiver signal. The concept of R0 and 
R1 is similar with the concept of ground penetrating radar (GPR). The required data were in time-
domain reflection wave based on the amplitude of wave at R1. The first phase was carried out 
without pipe, and the second phase was conducted with pipe. The pipe at diameter of 0.16 m was 
buried at 0.3 m depth as shown in Figure 2. The centre diameter of pipe position was at 0.6 m. 
The reflection technique had 10 time measurements where the accelerometer R0 and R1 were 
moved continuosly every 0.1 m each as shown in Figure 3.

The spacing between two accelerometers i.e. source accelerometer (R0) and receiver 
accelerometer (R1) was kept constant at 0.1 m and each movement of accelerometer was set at 
0.1 m. The impact source was moved as illustrated in Figure 2 based on the sequence of data 
collection. There were 10 shot points which gave 0.9 m length of testing spread line. This paper 
discusses the methodology of data collection for utilising the reflection wave for estimation the 
water pipe diameter. Therefore, the analysis of reflection wave  in 2D and 3D will be discussed 
further in the result and discussion. 

(equation 2.2)
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    (a)               (b) 

Figure 2: (a) Illustration of equipment setup and (b) the buried pipe

Figure 3: Illustration of the seismic source (R0) and accelerometer (R1) 10 movements at distance of 0.1 m each.

RESULT AND DISCUSSION 
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The soil density at the buried pipe was tested using core cutter method based on BS1377-
1990 in-situ density test at 1780 kg/m3. The compressive wave velocity is determined using 
three accelerometers at 0.1 m spacing and seismic source at 0.1 m from first accelerometer. 
From the first arrival wave that captured by the accelerometers, the compressive wave velocity 
was 455 m/s. The 10 shot points seismic wave data captured by the accelerometer R1 were 
gathered. The reflection waves were extracted and processed by using MATLAB software. The 
tomography plots are based on the combination of 10 seismic wave data points, which showed 
the wave displacement and depth along the horizontal 10 observation points.

Figure 5: Two phases of the seismic reflection tests were analysed with; (a) 3D and 2D tomography without the buried 
pipe, and (b) 3D and 2D tomography with the buried pipe.
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However, for the case with the buried pipe showed in Figure 4(b) and Figure 5(b), the wave 
displacement decreased with depth at all the points except at point 6, where the large displacement 
at depth of 0.38 m and 0.55 m due to the increasing in the wave energy detected. The yellow area 
in Figure 4(b) and Figure 5(b) indicates high energy when the wave hit the top of the buried pipe, 
meanwhile the blue area indicates reflected wave due to the bottom of the buried pipe. The actual 
buried pipe diameter was 0.16 m and was successfully characterised by the reflected wave at 
0.14 m with the accuracy of 88%.

CONCLUSION 

In conclusion, the 2D and 3D tomography plot of displacement approach showed a great potential 
to detect and identify the diameter of the buried pipe with accuracy of 88%. The highest energy 
detected at the depth of 0.2 m due to the superimposed of the body wave and shear wave forming 
the surface wave which has the highest displacement. The energy pattern of the reflected wave at 
the top and bottom buried pipe can be visibly seen via 2D and 3D tomography plot at point no 6. 

This study indicates that seismic reflection technique is consider acceptable for the buried pipe 
detection and characterisation. Thus, it can be used as an alternative technique by Department 
of Survey and Mapping Malaysia in underground pipe detection. However, further studies are 
still needed for the detection of other underground utility material such as fiber optic cable, water 
pipeline with various type of materials, sewerage pipeline, power cable etc.
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ABSTRACT

The Department of Survey and Mapping Malaysia (JUPEM) has gone further afield in the way 
it conducts its cadastral business. It has made a paradigm shift in its workflow by transforming 
its conventional surveying technique into its current modern system with the help of cutting 
edge technology. The implementation of survey accurate coordinate cadastral system known 
as eKadaster was achieved by adopting the latest ICT, GIS and survey technologies. The main 
objective of eKadaster is to expedite the delivery system of final title plan in providing services 
for land administration in Malaysia. At its current state, eKadaster has more than sufficient 
information and layers to facilitate visualisation and extraction of information according to user 
needs in the two-dimensional (2D) plane.  However, the existing two-dimensional cadastral 
system does not sufficiently represent the three-dimensional (3D) real-world objects, in alignment 
with the increasing demand of the present urban development related to rights, restrictions and 
responsibilities (RRRs). With that in mind, JUPEM has successfully leveraged eKadaster and 
spearheaded the development of Malaysia’s very own 3D City Model in line with FIG’s vision of 
Cadastre 2.0 with a project known as SmartKADASTER. The main purpose of the project is to 
establish a multi-purpose cadastral system for the future with the prime objective of providing 
a solid cadastral-based spatial analysis platform which support services towards smart cities 
enablement in Malaysia. Besides being able to accommodate 3D objects, the integration of 
eKadaster and 3D City Model also provides an exhaustive geospatial database or information 
that allows the development of smart cities in a sustainable manner.  Smart cities will be more 
than just a trend in the future; it can become an indispensable system to drive economic growth 
by harnessing the 3D information that will eventually lead to a better tomorrow. 

INTRODUCTION

As the key agency in conducting Survey and Mapping, it seems impossible for JUPEM for not 
to adapt to the advent of technology. The evolution of technology has played a significant role 
in changing the way JUPEM running its businesses; from conventional to paperless and fully 
automated. eKadaster, the brainchild of JUPEM was fully implemented in 2010 with the aspiration 
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to expedite the delivery system of final title plan from previously staggering two years to only two 
months (in an ideal environment). Indubitably, this system was developed in accordance to FIG’s 
recommendation to modernise cadastral system as penned in the six statements on Cadastre 
2014.  Throughout the years, a continuous work, maintenance and prodigious efforts have been 
made to ensure the information delivered from eKadaster to user are reliable. At its current state, 
eKadaster has more than sufficient information and layers to facilitate visualisation and extraction 
of information according to user needs in the two-dimensional (2D) plane.  However, the existing 
two-dimensional cadastral system does not sufficiently represent the three-dimensional (3D) real-
world objects, in alignment with the increasing demand of the present urban development related 
to rights, restrictions and responsibilities (RRRs). In fact, the need for sustainable development as 
identified in The Statement on the Cadastre (FIG, 1995) requires further action: 

 - Guarantee ownership and security of land tenure;
 - Provide security for credits; 
 - Develop and monitor land matters;
 - Support land and property taxation;
 - Protect state lands;
 - Reduce land disputes;
 - Facilitate land reforms;
 - Improve land use planning;
 - Support environmental management;
 - Produce statistical data.

Apart from that, Working Group 7 of FIG’s Commissions suggested that Cadastre 2014 approach 
that was endorsed since 1998 must be modernised to keep pace with the current demand and 
technology.

THE TRANSITION FROM 2D TO 3D

Technology has accelerated at maximum speed and the current key trends that becomes 
inevitable are social networks, cloud computing, big data and Internet of things. Therefore, to 
avoid cadastral system in Malaysia remain ossified, a paradigm shift is required to stay germane 
and competitive in order to become the predominant data provider by delivering up to date 
and dependable Cadastral based service to the nation. For that reason, the existing system, 
eKadaster, alone is not sufficient and the need for diversity and to go beyond traditional cadastre 
is indispensable. Thus, JUPEM has played its role by conducting a pilot study in 2011 to get the 
clear picture of Multi-purpose Cadastre (MPC) with the vision of implementing it in larger scale. 
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In brief, the outcome of the pilot study was ample to guide JUPEM and provide an insight on how 
to bring it to the next level. Few things to consider before heading to MPC and 3D Modelling; 
enhanced National Digital Cadastral Database (NDCDB) (the main component of eKadaster) 
shall be used as base maps; shall  comply with the Malaysian Geographic Information/Geomatics 
- Features and Attribute  Codes (MS 1759); the  coordinate transformation is based on parameters 
endorsed by JUPEM and finally the objects to be model for 3D City Model shall be at least 
prominent  buildings or  landmark (Chee Hua and Abdul Halim, 2014). The  realisation of MPC 
and 3D Modelling is finally  transpired  in  2014 with a project  known as SmartKADASTER. The 
successful implementation of SmartKADASTER is not only fulfilling the vision of Cadastre 2.0 but 
at the same time is supporting smart cities enablement in Malaysia. 

SmartKADASTER

The project was successfully developed under the Malaysia’s 10th Development Plan (RMKe-
10) for Federal Territory (FT) of Kuala Lumpur and Putrajaya as the area of interest (see Figure 
1). FT of Kuala Lumpur was chosen given the fact that it acts as the capital and commercial 
heart of Malaysia and central hub for many economic activities while Putrajaya is referred as a 
federal Government administrative centre. With that in mind, JUPEM has successfully leveraged 
eKadaster and spearheaded the development of Malaysia’s very own 3D City Model. In line with 
FIG’s vision of Cadastre 2.0, JUPEM has succeeded in value added the accurate NDCDB with 
other geospatial information to create a smart multi-purpose environment. The main purpose of 
SmartKADASTER is to establish a multi-purpose cadastral system for the future with the prime 
objective of providing a solid cadastral-based spatial analysis platform which supports multi-
purpose services towards smart cities.
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Figure 1: Area of Interest for SmartKADASTER 3D City Model view 

THE FUNDAMENTALS 

Cadastre 2.0 is an analogy drawn from the Web 2.0 that represents the beginning of open map 
culture using mobile technologies through collaboration and citizen engagement (Manohar 
and Sharma, 2016). SmartKADASTER was established based on six fundamentals that has 
the similarity with the attribute of Cadastre 2.0 concept and later was enhanced by JUPEM to 
accommodate local requirements (Isa et.al, 2015) (see Figure 2). 

FT OF KUALA LUMPUR 

FT OF PUTRAJAYA 
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Figure 2: The Fundamentals of SmartKADASTER

Meanwhile, as spatial users in the world are moving away from traditional 2D GIS, the emergence of 
cloud computing and the availability of highspeed broadband are enabling rich 3D GIS visualization 
solutions in many countries including Malaysia. For that, JUPEM intends to showcase its products 
in a 3D visualization environment by producing a 3D Digital City Model for FT of Kuala Lumpur 
and Putrajaya. To actualize this vision, a comprehensive set of data and information is required. 
Using cutting edge survey technology namely Light Detection and Ranging (LiDAR), Multiview 
Oblique Imagery, Mobile Laser Scanner, Terrestrial Laser Scanner and 360-Degree Panoramic 
Street View, JUPEM successfully established and fused all these data using a high-end software 
and create a web-portal that contains visualization and information in 2D and 3D environment. 
Despite the fact that all this information come from multiple sources and devices, the fusion was 
successfully done and the full set of geospatial data was published in a portal for public access.
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SmartKADASTER Interactive Portal (SKiP) 

SKiP was design to enable spatial analysis to be carried out to help user to make smart decision in 
line with its intention to provide a solid cadastral-based spatial analysis platform and concurrently 
supporting smart cities enablement in Malaysia. In fact, the ground-breaking innovation of SKiP 
that it has the capacity to view 3D City Model for the whole FT of Kuala Lumpur and Putrajaya. 
The 3D City Model was built based on several workflow processing as portrayed in Figure 3.

Figure 3: Workflow Process of 3D City Model  

In brief, the captured images using Multi View Oblique Imagery were converted into XML and to 
determine the relative and absolute position of the datasets, an aero triangulation process was 
involved and finally the entire process was automated to create textured 3D mesh model and later 
was used to create 3DML. User can view the final output of 3D city Model using plug-in software; 
Skyline Terra Explorer. 

Not only the that, this portal offers an application known as SKiP Walkthrough that enables the 
user to interact with the point cloud in real-time, for example visualising the point cloud from 
eye-level as if they were on site, freely navigating around the data. Walkthrough application also 
let user to experience and view desired building or site in 3D Model and 2D Schematic View. A 
screenshot of point cloud, 3D Model and 2D Schematic View as in Figure 4.
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Figure 4: Clockwise – Point Cloud, 2D Schematic and 3D Model of JUPEM’s Building  

Apart from basic 2D and advanced 3D application, SKiP upholds the spirit of Geoinformation for 
Citizen and allow user to participate in contributing geospatial information by exercising crowd 
sourcing concept in MySKiP. To accommodate data dissemination and data sharing, user can opt 
to access the Catalogue which offers complete metadata of the data acquired in this project and 
it is accessible via Service Oriented Architecture (SOA). Therefore, data interoperability issue is 
not an issue in SKiP.

For the aforementioned details, SKiP can act as a decision-making tool in aiding user to make 
smart decision via multiple analysis and simulation such as slope analysis, flood analysis, contour 
map, terrain profile and many more according to user necessity. 
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ROAD TO SMART CITIES 

City is known as a melting pot for all people from all walks of life. According to the United Nations 
Human Settlements Programme (UN-HABITAT) Global Activity Report 2015, in the last century, 
the world has been rapidly urbanizing. In 2008, for the first time in history, urban population 
outnumbered rural population. This milestone marked the emergence of a new ‘urban millennium’ 
and, by 2050, it is expected that two-thirds of the world population will be living in urban areas. In 
Malaysia, an increasing population of city dwellers is illustrated in Figure 5 

Figure 5: Percentage of Malaysian Living in Urban Areas from 1980 to 2010

Source: Department of Statistics Malaysia 

This numbers keep on increasing as the Government introduced the 12 National Key Economic 
Areas (NKEAs) comprise selected sectors of economic opportunity which will drive Malaysia 
towards high-income status and global competitiveness. One of the NKEA is the introduction 
of Greater Kuala Lumpur/Klang Valley. The goal is to transform the region into a world-class 
metropolis that will boast top standards in every area starting from business infrastructure to 
liveability.  The Government also planned to focus towards enhancing mass movement of people 
through public transport, providing high quality services in the areas of sewerage and solid waste 
management, developing green initiatives and leveraging on the river and heritage assets. These 
are few components that can promote to the preparedness towards Smart City in Malaysia. 
Therefore, to achieve these goals, Government is playing its duty by continuing to support the 
initiative lead by various Government Department including JUPEM. The SmartKADASTER 
initiative is one of the many tools that can support towards Smart City establishment in Malaysia

Basically, there are multiple points of view in defining smart cities; varies from different 
stakeholders, academia, governmental institutions and private companies. However, it all comes 
to one unanimous definition; Smart City is a system that enhances human and social capital 
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wisely using and interacting with natural and economic resources via technology-based solutions 
and innovation to address public issue and efficiently achieve sustainable development and a 
high quality of life on the basis of a multi-stakeholders, municipally based partnership (Fernandez-
Anez, 2016).

The usage of 3D analysis in SmartKADASTER by local authorities or developer can help cities 
become smarter, improve environmental performance, transportation and utility networks, and 
minimise the impact of construction and maintenance by practising sustainable development. 
Apart from new development, SmartKADASTER can also be used in maintaining existing 
development by continuous monitoring of related asset and one of the services which is SKiP 
Walkthrough allow users to explore inside the building and navigate as is the user is in the 
building. This provide smart solution for the building owner for maintenance and should there be 
any changes; such as building refurbishment in future, the owner can leverage the information for 
easy reference

FURTHERANCE 

SmartKADASTER was successfully launched in 2016 after two years of development. At present, it 
is fully operative and used by various category of users. As envisaged, SmartKADASTER is being 
advantageous to not only to government officials but also to private player, public, academician 
and student. The implementation of National Blue Ocean Strategy (NBOS) by the Government is 
fully observed by JUPEM as other/various Government Department are sharing data and services 
of SmartKADASTER via SOA. Consequently, Government resources is being minimise.
 
JUPEM has also take few measures to strengthen and widen the use of SmartKADASTER by 
initiating a Memorandum of Understanding (MOU) with selected local authorities. One MoU 
signing ceremony was held in July 2016 and another MOU is currently at discussion phase and 
expected to tie the agreement by end of 2017.  
 
For this reason, under Malaysia’s 11th Development Plan (RMKe-11) JUPEM is planning 
to prolong the value of SmartKADASTER to new and bigger AOI which has extensive scope 
involved. To date, the second phase of SmartKADASTER is still on initial stage and expected to 
kick off by July this year.  
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CONCLUSION

JUPEM has tremendously played its part by modernising cadastral based system and taking it to 
greater heights with the introduction of SmartKADASTER. Presently, cadastral system in Malaysia 
not only known to produce final title plan for land administration but also supporting and aiding 
user for various purposes especially in infrastructure project implementation and monitoring by 
providing accurate cadastral based analysis platform in 3D environment.  The present cadastral 
system need to conform to the needs for flexibility and effectivity as stated in Bogor Declaration 
by UN. To go beyond cadastre, JUPEM needs to take necessary means to prepare towards the 
smart city enablement in Malaysia. As the city dwellers population is increasing, more integrated 
knowledge system and smarter solutions is in need to fulfil and accommodate Government’s 
NKEA aspiration. As cities all over the world is heading to smart cities, Malaysia is following their 
wake.  It is sufficed to say that SmartKADASTER is the steppingstone to the establishment of 
Smart City in Malaysia. Smart cities will be more than just a trend in the future; it can become 
an indispensable system to drive economic growth by harnessing the 3D information that will 
eventually lead to a better tomorrow. 
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LAPORAN BERGAMBAR

BENGKEL AGENDA PENYELIDIKAN GEOINFORMASI DAN GEOMATIK 
DI PERINGKAT NASIONAL

Oleh:
Sr Mohd Riduan bin Mohamed @ Idris

Seksyen Dasar Penyelarasan
Jabatan Ukur dan Pemetaan Malaysia

      

YBhg. Sr Ahamad bin Zakaria, Pengarah Ukur Bahagian Dasar dan Penyelarasan, Merasmikan Bengkel Agenda 

Penyelidikan Geoinformasi dan Geomatik di Peringkat Nasional

 Bengkel Agenda Penyelidikan Geoinformasi dan Geomatik di Peringkat Nasional telah 
diadakan pada hari Rabu bersamaan 7 Februari 2018. Bengkel ini adalah inisiatif daripada 
Jawatankuasa Teknikal Penyelidikan Geoinformasi dan Geomatik Kebangsaan (JTPGGK). 
Bengkel yang diadakan selama satu (1) hari ini telah berlangsung di Dewan Ukur, JUPEM Ibu 
Pejabat.

 YBhg. Sr Ahamad bin Zakaria, Pengarah Ukur Bahagian Dasar dan Penyelarasan 
Pemetaan (BDPP), Jabatan Ukur dan Pemetaan Malaysia yang juga merangkap Pengerusi bagi 
Mesyuarat JTPGGK, telah merasmikan bengkel kali ini. Seramai 32 orang peserta telah hadir 
pada bengkel kali ini. Para peserta yang terlibat adalah terdiri daripada pegawai pelbagai agensi 
kerajaan dan Institusi Pengajian Tinggi Awam (IPTA).
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Perbincangan di antara ahli kumpulan kerja (WG)
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 Tujuan bengkel ini diadakan adalah untuk membincangkan mengenai penyelidikan jangka 
masa panjang Kumpulan Kerja (WG) di bawah JTPGGK diperingkat nasional. Selain itu bengkel 
ini juga menjadi salah satu platform bagi ahli WG berbincang dan mengenalpasti penyelidikan 
yang sesuai untuk diketengahkan dan dilaksanakan pada peringkat nasional. 

  
      
       
 

Perbincangan di antara ahli kumpulan 

kerja (WG) mengenai perancangan masa 

hadapan dan perlaksanaan projek  yang 

sedang dilaksanakan
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LAPORAN BERGAMBAR

MESYUARAT JAWATANKUASA TEKNIKAL DASAR DAN ISU-ISU (JTDII) 

Oleh :
Sr Mohd Riduan bin Mohamad @ Idris

Seksyen Dasar Pemetaan
Jabatan Ukur dan Pemetaan Malaysia

 Pada 22 Februari 2018 (Khamis) telah diadakan Mesyuarat Jawatankuasa Teknikal Dasar 
dan Isu-Isu (JTDII). Mesyuarat yang dipengerusikan oleh Pengarah Ukur Bahagian Dasar dan 
Penyelarasan Pemetaan telah diadakan di Bilik Mesyuarat Topografi  Semenanjung Malaysia, 
Bangunan Ukur, Kuala Lumpur. Mesyuarat ini  telah dihadiri seramai 35 orang peserta yang terdiri 
daripada agensi NRE, Pusat Pengajian Awam (IPTA) dan pelbagai Jabatan Kerajaan.

 Mesyuarat JTDII berfungsi merangka polisi, penyelarasan pemetaan dan dasar 
geospatial negara disamping memberi panduan berhubung dengan aktiviti pemetaan dan data 
spatial negara kepada semua agensi Kerajaan di bawah Jawatankuasa Pemetaan dan Data 
Spatial Negara (JPDSN).

Sr Ahamad bin Zakaria, Pengarah Ukur Bahagian Dasar dan Penyelarasan, 
Sebagai Pengerusi Mesyuarat JTDII
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Selain itu satu taklimat telah diberikan oleh Encik Abdul Mubin bin Mohd Zain, Ketua Jabatan 
Perancangan Spektrum, Perkhidmatan Tetap dan Penyiaran di bawah Suruhanjaya Komunikasi 
dan Multimedia Malaysia (SKMM) mengenai Keperluan Kawalselia untuk Sistem Pesawat Tanpa 
Pemandu yang merangkumi perkara-perkara berikut:

a. Sistem UAS drone mempunyai beberapa komponen komunikasi iaitu unmanned   
 aircraft, unmanned aircraft control station, payload, air traffic control serta sense 
 and avoid

b. Penggunaan spektrum (frekuensi) bagi setiap sistem komunikasi melibatkan tiga 
 (3)  kategor i  ia i tu spectrum assignment,  apparatus assignment  dan 
 class assignment. 

c. Setiap alat telekomunikasi termasuk drone perlu mendapatkan perakuan 
 daripada SKMM.

d. Pada bulan Disember 2015, satu Notis Awam telah dikeluarkan berkaitan 
 penggunaan spektrum secara percuma iaitu:

e. Spektrum 5030 – 5091MHz memerlukan kelulusan Apparatus Assignment.

f. Terdapat dua (2) jenis kelulusan yang diberikan oleh SKMM iaitu Type Approval 
 dan Special Approval. Setiap alat komunikasi yang mendapat kelulusan 
 daripada SKMM akan dibekalkan dengan label kelulusan daripada SKMM.

Radio Frequencies (MHz) Power Limit (EIRP)
433.00 – 435.00 100 mW

2400.00 – 2500.00 500 mW
5725.00 – 5850.00 1W
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Encik Abdul Mubin bin Mohd Zain, Ketua Jabatan Perancangan Spektrum (tengah) sedang memberi taklimat

Sebahagian ahli mesyuarat 

mendengar dan menumpukan 

kepada perbincangan dalam 

mesyuarat JTDII
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LAPORAN MESYUARAT 

JAWATANKUASA PEMETAAN DAN DATA SPATIAL NEGARA (JPDSN)

Oleh:
Mohd Zakaria bin Gzazali 

Seksyen Dasar Penyelarasan
Jabatan Ukur dan Pemetaan Malaysia

 Jawatankuasa Pemetaan dan Data Spatial Negara (JPDSN) telah mengadakan 
mesyuarat bagi kali ke-69 pada 5 Jun 2018 (Selasa), bertempat di Bilik Persidangan Tingkat 15, 
Wisma JUPEM, Jalan Sultan Yahya Petra, Kuala Lumpur. Mesyuarat telah dihadiri seramai 52 
orang pegawai yang terdiri daripada pelbagai Agensi Jabatan Kerajaan dan IPTA dari seluruh 
negara 

Ketua Pengarah Ukur dan Pemetaan Malaysia, Dato’ Sr Mohd Noor bin Isa sebagai pengerusi 
Mesyuarat JPDSN ke-69 telah menzahirkan rasa terima kasih kepada semua para peserta 
yang hadir. Mesyuarat pada kali ini telah diadakan pada bulan Ramadhan tahun 1439 Hijrah. 
Pengerusi memaklumkan bahawa mesyuarat JPDSN ini adalah platform yang tertinggi untuk 
membincang, melapor dan merancang hala tuju bidang ukur dan pemetaan negara. Perkara ini 
boleh dirujuk pada mandat tahun 31 Mac 1965 melalui keputusan kerajaan di mana sebelum ini 
dikenali sebagai Jawatankuasa Pemetaan Negara. 

Dato’ Sr Mohd Noor bin Isa Ketua Pengarah Ukur dan Pemetaan Malaysia Mempengerusikan Mesyuarat JPDSN ke-69
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Pengerusi meminta semua jawatan 
kuasa kecil dan kumpulan kerja di 
bawah JPDSN agar memainkan 
peranan aktif, merancang 
aktiviti dan bekerjasama 
dalam penghasilan produk dan 
perkhidmatan geospatial supaya 
ianya dapat dimanfaatkan 
oleh pengguna. Peranan dan 
kepentingan maklumat geospatial 
amat berguna untuk menjalankan 
kajian-kajian yang berfaedah 
merupakan jalan terbaik dalam 
menyelesaikan masalah yang 
dihadapi, misalnya akibat daripada Revolusi Perindustrian 4.0 (IR4.0) menjadi rujukan dan 
tumpuan penting negara.

Pengerusi memaklumkan kepada ahli mesyuarat bahawa JUPEM sedang mempergiatkan 
perkongsian data pada ketika ini serta bekerjasama dengan pelbagai agensi-agensi kerajaan dan 
Pihak Berkuasa Tempatan (PBT) melalui pendekatan “Perundingan diutamakan, Perkhidmatan 
ditingkatkan”. Perkongsian data secara lebih efisyen boleh menjimatkan kos melalui MoU / Nota 
Kerjasama yang ditandatangani. Antara Majlis MoU yang telah dan akan dilaksanakan adalah:

i. Perbadanan Putrajaya (PPJ) pada 20 Julai 2016 

ii. Dewan Bandaraya Kota Kinabalu pada 1 November 2016

iii. PLANMalaysia pada 16 Mei 2017

iv. Dewan Bandaraya Kuala Lumpur (DBKL) pada 16 Januari 2018 

 v. Nota Kerjasama Majlis Daerah Tangkak pada 16 Mac 2018 dan;

vi. Beberapa rundingan dengan agensi kerajaan dan PBT-PBT telah dimulakan seperti dengan 
Jabatan Landskap Negara (JLN), Jabatan Mineral dan Geologi (JMG), dan PBT seperti 
Majlis Perbandaran Seremban (MPS), Majlis Perbandaran Dungun, Majlis Perbandaran 
Petaling Jaya, Majlis Perbandaran Subang Jaya dan Majlis Perbandaran Kuantan

Ketua Pengarah Ukur Sedang meneliti Laporan-laporan  Jawatankuasa 
yang disediakan oleh Urusetia JPDSN ke-69



51

Seterusnya, pengerusi juga memaklumkan bahawa JUPEM telah membangunkan MyGeoServe 
iaitu aplikasi berasaskan web sebagai platform untuk perkongsian data geospatial antara agensi 
kerajaan. Data-data yang boleh dikongsi diterbitkan sebagai map services dan dimasukkan ke 
dalam aplikasi ini. MyGeoServe juga berfungsi sebagai katalog kepada agensi yang memerlukan 
data/aplikasi geospatial yang terdapat di JUPEM.  Map service yang terdapat dalam aplikasi ini 
boleh dipaparkan dalam pelbagai perisian GIS, seperti ArcGIS, MapInfo, QGIS, GeoMedia dan 
lain-lain lagi. Kemudahan ini dapat membantu agensi kerajaan yang tidak mempunyai kemudahan 
infra seperti server dan perisian GIS tetapi masih boleh melaksanakan pengurusan GIS melalui 
web services yang disediakan. 

Sebanyak 7 laporan jawatankuasa teknikal dan kumpulan kerja telah dibentangkan oleh wakil-
wakil JPDSN iaitu;

1. Laporan Jawatankuasa Teknikal Pengurusan Sumber Tanah dan Alam Sekitar 
(JTPSTAS) dibentangkan oleh Jabatan Pertanian Semenanjung Malaysia (DOA)

2. Laporan Jawatankuasa Teknikal Pembangunan Sumber Manusia (JTPSM) dibentangkan 
oleh Universiti Teknologi Malaysia (UTM)

3. Laporan Jawatankuasa Teknikal Standard dan Pertukaran Data (JTSPD) dibentang oleh 
Bahagian Pengurusan Korporat, JUPEM

4. Jawatankuasa Teknikal Dasar dan Isu-Isu Institusi (JTDII) dibentangkan oleh Bahagian 
Dasar dan Penyelarasan Pemetaan, JUPEM

5. Jawatankuasa Teknikal Pemetaan Utiliti (JTPU) dibentangka oleh Bahagian Pemetaan 
Utiliti, JUPEM.

6. Jawatankuasa Teknikal Penyelidikan Geoinformasi/Geomatika Kabangsaan (JTPGGK) 
dibentangkan oleh Bahagian Dasar dan Penyelarasan Pemetaan, JUPEM

7. Laporan Kumpulan Kerja Geodetik Malaysia (KKG) dibentangkan oleh Bahagian Ukur 
Geodetik, JUPEM.
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Sebanyak 18 laporan aktiviti Jabatan Kerajan dan Agensi telah dibentang pada mesyuarat JPDSN 
ke-69 kali ini antaranya;

1. Aktiviti Jabatan Ukur dan Pemetaan Malaysia (JUPEM)
2. Aktiviti Jabatan Tanah dan Ukur Sabah (JTUS)
3.  Aktiviti Jabatan Tanah dan Survei Sarawak (JTSS)
4. Aktiviti Pusat Infrastruktur Data Geospatial Negara (MacGDI)
5. Aktiviti Bahagian Staff Perisikan
6. Aktiviti Jabatan Mineral dan Geosains (JMG)
7. Aktiviti Jabatan Perhutanan Semenanjung Malaysia (JPSM)
8. Aktiviti Jabatan Perhutanan Sabah
9. Aktiviti Jabatan Perhutanan Sarawak
10. Aktiviti Jabatan Pertanian Semenanjung Malaysia (DOA)
11. Aktiviti Jabatan Pertanian Sabah
12. Aktiviti Jabatan Pertanian Sarawak 
13. Aktiviti PLANMalaysia
14. Aktiviti Fakulti Geoinformasi & Harta Tanah, Universiti Teknologi Malaysia (UTM)
15. Aktiviti Agensi Remote Sensing Malaysia (ARSM)
16. Aktiviti Jabatan Laut Sarawak 
17. Aktiviti Pusat Hidrografi Nasional (PHN)
18. Aktiviti Jabatan Sains Ukur & Geomatik, Universiti Teknologi Mara (UiTM)

Pembentangan laporan-laporan dari Jabatan Kerajaan dan Agensi adalah mengenai aktiviti-
aktiviti Jabatan Kerajaan dan Agensi yang telah dilaksanakan pada tahun 2017 dan perancangan 
Jabatan Kerajaan dan Agensi bagi tahun 2018. Dengan adanya mesyuarat JPDSN ini pada 
setiap tahun akan memastikan aktiviti ukur dan pemetaan serta penggunaan data geospatial 
akan dapat dimanfaatkan dan diselaraskan secra optimum oleh Jabatan Kerajaan, Agensi dan 
pengguna untuk pembangunan negara.



53

TARIKH TAJUK LOKASI PENGANJUR TALIAN PERTANYAAN

22 Januari  
2018

Majlis Menandatangani 
MoU Antara  JUPEM 
Dengan Dewan 
Bandaraya Kuala Lumpur 
Berkaitan Perkongsian 
Data Geospatial*

Menara DBKL,
Kuala Lumpur

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan,
Bahagian 

Kadaster dan 
Bahagian 

Pengurusan dan 
Korporat

Sr Zulkifl i bin Sidek
Tel : + 603-2617 0831
Fax : + 603-2697 0140  
E-mail : zulkifl i.sidek@jupem.
gov.my

25 Februari 
2018

Mesyuarat Jawatankuasa 
Teknikal Dasar dan 
Isu-Isu Institusi (JTDII) 
Bil.1/2018

Bilik 
Persidangan, 
Tingkat 15, 

Wisma JUPEM

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan, 

JUPEM

Sr Hj Zulkifl i bin Sidek 
Tel : + 603-2617 0831
Fax : + 603-2697 0140  
E-mail : zulkifl i.sidek@jupem.
gov.my

19 April 2018

Mesyuarat Jawatankuasa 
Teknikal Penyelidikan 
Geoinformasi/Geomatik 
Kebangsaan (JTPGGK) 
Bil. 1/2018

Bilik 
Persidangan, 
Tingkat 15, 

Wisma JUPEM

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan, 

JUPEM

Sr Hj Zulkifl i bin Sidek 
Tel : + 603-2617 0831
Fax : + 603-2697 0140  
E-mail : zulkifl i.sidek@jupem.
gov.my

15 Mei  2018

Mesyuarat Kumpulan 
Kerja Dasar 
Pengemaskinian Nama 
Geografi  (KKDPNG) :  
Mesyuarat Pengesahan 
Pangkalan Data Nama 
Geografi  (PDNG) Fasa III 
Bagi Bandar Machang, 
Ipoh, Alor Setar dan  Prai

JUPEM Perak, 
Ipoh Perak

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan, 

JUPEM

Sr Zainal Abidin bin Mat Zain
Tel : + 603-2617 0631
Fax : + 603-2697 0140  
E-mail : zainalzain@jupem.gov.
my

5 Jun 2018

Mesyuarat Ke-69 
Jawatankuasa Pemetaan 
dan Data Spatial Negara 
(JPDSN)

Bilik 
Persidangan, 
Tingkat 15, 

Wisma JUPEM

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan, 

JUPEM

Sr Zulkifl i bin Sidek
Tel : + 603-2617 0831
Fax : + 603-2697 0140  
E-mail : zulkifl i.sidek@jupem.
gov.my

KALENDAR GIS & GEOMATIK 2018
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7 Ogos  2018

Majlis Menandatangani 
MoU Antara  JUPEM 
Dengan Majlis 
Perbandaran Subang 
Jaya Berkaitan 
Perkongsian Data 
Geospatial

Dewan 
Perbandaran 
Subang Jaya 

Selangor

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan,
Bahagian 

Kadaster dan 
JUPEM Selangor

Sr Hazri bin Hasan
Tel : + 603-2617 0831
Fax : + 603-2697 0140  
E-mail : hazri@jupem.gov.my

6 September 
2018

Mesyuarat Ke-20 
Jawatankuasa Teknikal 
Nama Geografi 
Kebangsaan (JTNGK) 

Melaka

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan, 

JUPEM

Sr Zainal Abidin bin Mat Zain
Tel : + 603-2617 0631
Fax : + 603-2697 0140  
E-mail : zainalzain@jupem.gov.
my

September 
2018

Majlis Menandatangani 
Nota Kerjasama Antara 
SUK Negeri Perak 
Berkaitan Perkongsian 
Data Geospatial

JUPEM Perak

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan, 

JUPEM Perak

Sr Zainal Abidin bin Mat Zain
Tel : + 603-2617 0631
Fax : + 603-2697 0140  
E-mail : zainalzain@jupem.gov.
my

November 
2018

Mesyuarat Ke-
15 Jawatankuasa 
Kebangsaan Nama 
Geografi (JKNG)

Bilik 
Persidangan, 
Tingkat 15, 

Wisma JUPEM

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan, 

JUPEM

Sr Zainal Abidin bin Mat Zain
Tel : + 603-2617 0631
Fax : + 603-2697 0140  
E-mail : zainalzain@jupem.gov.
my

November 
2018

Jawatankuasa 
Penyelaras 
Penggambaran Dan 
Pengimejan Udara Bagi 
Agensi-Agensi Di Bawah 
Kementerian Sumber 
Asli Dan Alam Sekitar 
(JPPPNRE) Bil. 1/2018

Bilik Mesyuarat 
Wisma Sumber 

Asli, NRE

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan, 

JUPEM

Sr Zainal Abidin bin Mat Zain
Tel : + 603-2617 0631
Fax : + 603-2697 0140  
E-mail : zainalzain@jupem.gov.
my

November 
2018

Mesyuarat Ke-
15 Jawatankuasa 
Kebangsaan Nama 
Geografi (JKNG)

Bilik 
Persidangan, 
Tingkat 15, 

Wisma JUPEM

Bahagian 
Dasar dan 

Penyelarasan 
Pemetaan, 

JUPEM

Sr Zulkifli bin Sidek
Tel : + 603-2617 0831
Fax : + 603-2697 0140  
E-mail : zulkifli.sidek@jupem.
gov.my

TARIKH TAJUK LOKASI PENGANJUR TALIAN PERTANYAAN



Jemaah Menteri berasaskan Kertas Kabinet No.243/385/65 bertajuk National Mapping Malaysia telah 
meluluskan jawatan dan terma-terma rujukan “Surveyor-General Malaya and Singapore” sebagai Pengarah 
Pemetaan Negara Malaysia dan mengesahkan keanggotaan serta terma-terma rujukan Jawatankuasa 
Pemetaan Negara pada 31 Mac 1965.

Cabutan para-para 2(b), 2(c) dan 2(d) daripada kertas kabinet tersebut mengenai keanggotaan dan terma-
terma rujukannya adalah seperti berikut:

“2(b) National Mapping Committee    

That a National Mapping Committee be appointed to comprise the following:

  i. Director of National Mapping
 ii. Director of Lands & Surveys, Sabah; 
 iii. Director of Lands & Surveys Sarawak; 
 iv. Representative of the Ministry of Defence; 
 v. Representative of the Ministry of Rural Development (now substituted by the Ministry of  
  Natural Resources and Environment);  
 vi. Assistant Director of Survey, FARELF 

 2(c) The terms of reference of the National Mapping Committee to be as follows:

  i. to advise the Director of National Mapping on matters relating to mapping policy; 
 ii. to advise the Director of National Mapping on mapping priorities. 

 2(d) That the Committee be empowered to appoint a Secretary and to co-opt persons who would be    
 required to assist the Committee,”

Seterusnya pada 22 Januari 1997, Jemaah Menteri telah meluluskan pindaan terhadap nama, keanggotaan 
dan bidang-bidang rujukan Jawatankuasa Pemetaan Negara kepada Jawatankuasa Pemetaan dan Data 
Spatial Negara (JPDSN), bagi mencerminkan peranannya yang diperluaskan ke bidang data pemetaan 
berdigit. Keanggotaan JPDSN pada masa kini adalah terdiri daripada agensi-agensi seperti berikut:

1. Jabatan Ukur dan Pemetaan Malaysia 11. Jabatan Pertanian Sarawak
2. Jabatan Tanah dan Ukur Sabah 12.    Agensi Remote Sensing Malaysia (ARSM)
3.    Jabatan Tanah dan Survei Sarawak 13. Universiti Teknologi Malaysia
4. Staf Perisikan Pertahanan, KEMENTAH 14.    Universiti Teknologi MARA (co-opted)
5. Jabatan Mineral dan Geosains Malaysia 15.    Universiti Sains Malaysia (co-opted)
6.    Jabatan Perhutanan Semenanjung Malaysia 16.    Jabatan Laut Sarawak (co-opted)
7. Jabatan Pertanian Semenanjung Malaysia 17. PLANMalaysia (co-opted)
8. Jabatan Perhutanan Sabah 18.     Jabatan Pengairan dan Saliran (co-opted)

9. Jabatan Perhutanan Sarawak 19.    Pusat Infrastruktur Data Geospatial Negara 
(MaCGDI) (co-opted) 

Buletin GIS dan Geomatik  ini yang diterbitkan dua kali setahun adalah merupakan salah satu aktiviti oleh 
Jawatankuasa Pemetaan dan Data Spatial Negara, sebagai salah satu media pendidikan dan penyebaran 
maklumat dalam mendidik masyarakat memanfaatkan maklumat spatial dalam pembangunan negara. 
Walau bagaimanapun, sebarang kandungan artikel-artikel adalah tanggungjawab penulis sepenuhnya dan 
bukan melambangkan pandangan penerbit.

PENDAHULUAN SUMBANGAN ARTIKEL/ CALL FOR PAPER

Buletin GIS & Geomatik diterbitkan dua (2) kali setahun oleh Jawatankuasa Pemetaan dan Data 
Spatial Negara. Sidang Pengarang amat mengalu-alukan sumbangan sama ada berbentuk 
artikel atau laporan bergambar mengenai perkembangan Sistem Maklumat Geografi di Agensi 
Kerajaan, Badan Berkanun dan Institusi Pengajian Tinggi.

Panduan Untuk Penulis

1. Manuskrip boleh ditulis dalam Bahasa Malaysia atau Bahasa Inggeris.

2. Setiap artikel yang mempunyai abstrak mestilah condong (italic).

3. Format manuskrip adalah seperti berikut:

 Jenis huruf   : Arial
 Saiz huruf bagi tajuk  : 12 (Huruf Besar)
 Saiz huruf artikel  : 10
 Saiz huruf rujukan/references :  8
 Langkau (isi kandungan) : 1.5
 Margin    : Atas, bawah, kiri dan kanan = 2.5cm
 Justifikasi teks   : Justify allignment
 Maklumat penulis  : Nama penuh, alamat lengkap jabatan/    
       institusi dan e-mel.
 
 Satu ‘column’ setiap muka surat

4. Sumbangan hendaklah dikemukakan dalam bentuk softcopy dalam format Microsoft 
Word. Semua imej grafik hendaklah dibekalkan secara berasingan dalam format .tif atau  
.jpg  dengan resolusi 150 dpi dan ke atas.

5. Segala pertanyaan dan sumbangan bolehlah dikemukakan kepada:

 Ketua Editor
 Buletin GIS & Geomatik
 Seksyen Dasar Pemetaan
 Bahagian Dasar dan Penyelarasan Pemetaan
 Jabatan Ukur dan Pemetaan Malaysia
 Tingkat 14, Wisma JUPEM
 Jalan Sultan Yahya Petra 
 50578 Kuala Lumpur
 Tel: 03-26170800
 Fax: 03-26970140
 E-mel: hazri@jupem.gov.my, wan.faizal@jupem.gov.my
 Laman web: http://www.jupem.gov.my

10. Jabatan Pertanian Sabah
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