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Glossary 
 
Acronym Organisation 
AIRDP Australia Indonesia Reconstruction Development Program 
AusAID Australian Agency for International Development 
Bakosurtanal Badan Koordinasi Survei dan Pemetaan Nasional (National Mapping 

Agency) 
Bappeda Badan Perencanaan dan Pembangunan Daerah (National Planning 

Agency)  
Bappenas Badan Perencanaan dan Pembangunan Nasional (Provincial 

Planning Agency) 
BPN Badan Pertanahan Nasional (National Land Agency) 
BRR Badan Rehabilitasi dan Rekonstruksi (Aceh Reconstruction 

Authority) 
CBM Community Based Mapping  
DEM Digital Elevation Model. Also referred to as  
DTM Digital Terrain Model. Same as DEM 
DSM Digital Surface Model.  
Desa Village 
GIS Geographic Information System 
GTZ Deutsche Geeselschaft fuer Technische Zusammenarbeit  

German International development Agency  
GoI Government of Indonesia 
IFSAR Interferometric Synthetic Aperture Radar  
Kabupaten City, Region sub area of province 
Kecamatan Subdistrict 
LAPAN Lembaga Antarilesa dan Penerbangan Nasional (National Aerospace 

and Aviation Association) 
Kota Municipality 
NGO Non-government Organisation 
ODA Official Development Assistance  
TLM Topographic Line Map 
TSSS Total Station Survey Systems  
UNHIC United Nations Humanitarian Information Centre (Sumatra) 
USAID United States of Agency for International Development 
WB World Bank 
YIPD Yayasan Inovasi Pereriintahan Daerah (Centre for Local Governance 

Innovation) 
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INTRODUCTION 
The 26 December 2004 earthquake and tsunami in Northern Sumatra has had a devastating 
impact on the provinces of Nanggroe Aceh Darussalum (NAD) and the Nias Island.  The 
situation was exacerbated by the March 28th 2005 earthquake which had a significant impact 
on the Province of Nias Island.  Much of the region's coastal infrastructure, housing, and 
record systems have been lost, along with more than 130,000 lives. Approximately 300,000 
land parcels were directly affected by the tsunami (160,000 urban, 140,000 rural). The 
physical presence and evidence of ownership for many of these parcels of land has been lost.   
 
Banda Aceh, the capital of NAD, experienced total loss in the low-lying areas affected by the 
tsunami.  Most of the rest of the western coast, and outlying islands, were severely damaged, 
with several towns and villages completely lost.  Other towns on Aceh's west coast hit by the 
disaster include Leupung, Lamno, Patek, Calang, Teunom, Meulaboh and Semeulue, which 
were severely damaged and remain inaccessible by normal road transport.  Towns on the 
region's east coast including Pidie, Samalanga, Bireuen, and Lhokseumawe were severely 
damaged and destroyed. The extent of the damage and task facing reconstruction are of a 
magnitude unprecedented in recent natural disaster history 
  
The Government of Indonesia established the Baden Rehabilitasi dan Rekonstruksi  (BRR) to 
coordinate the reconstruction programme for Aceh.  The program is being supported by 
substantial assistance from official development assistance (ODA) agencies, NGOs, the 
Government of Indonesia (GoI), along with many other organisations. Critical to the 
reconstruction effort is the need for updated maps for use in a wide range of planning and data 
collection purposes and the restoration of the ownership of more than 300,000 parcels of land 
which have been destroyed or for which evidence of ownership has been lost.   
 
In response to the need for better map and spatial data from all organisations concerned with 
the reconstruction, assistance is being provided by several ODAs for different types of maps.  
The GoI has made a formal request to AusAID, for assistance to support the preparation of 
new imagery and digital maps to assist with the reconstruction programme.  However, there is 
widespread confusion over what digital spatial data and maps have or are being prepared, by 
which ODA and NGOs, and for what purposes.  
 
In response to the GoI request to the Australian Government for mapping assistance, AusAID 
commissioned two consultants to undertake a mission1 to Jakarta and Banda Aceh from 2nd  to 
12th  August 2005 to evaluate the mapping situation, evaluate the proposal requesting the 
mapping, and determine if the agency should support the request. Based on the best available 
evidence2, this report presents the findings of the Mission and makes recommendations on the 
needs and a strategy for mapping in the Province.  

FINDINGS OF THE MISSION 
There is significant confusion and concern by public and international development assistance 
agencies and NGOs about the status of mapping in Aceh.  The lack of appropriate, reliable, 
standardised and current maps is hindering progress on the reconstruction effort, a situation 

                                                 
1 The Mission included Brian Roberts (Professor of Urban Management University of Canberra and 
Director of Strategic Planning and Management Services Pty Ltd); Phil Tickle, Director Topographic 
Mapping, Geosciences Australia with assistance from Georgina Harley, Program Manager, AIPRD 
Jakarta; Cameron Hill, Executive Officer, AusAID, Canberra. 
2 The limited time for the Mission did not permit a visit to all agencies and organisations, which have 
an interest in mapping, and GIS related activities associated with the tsunami recovery.  The Mission 
acknowledges that there are agencies and organisations involved in mapping activities that were not 
identified or consulted during the visit to Indonesia. 
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that will become worse unless immediate action is taken to accelerate the production of new 
spatial data and maps, and provide improved access to information for teams on the ground.  
There have been several proposals put forward by GoI agencies and NGOs for ODAs to fund 
the preparation of image and different scale topographical maps.   
 
There is a wide range of mapping activities occurring in Aceh, with agencies and NGOs using 
old topographical maps and recent very high resolution (VHR) satellite imagery as the base 
maps for preparing a wide range of thematic maps and plans. The Mission was able identify 
the most important sources of data and mapping activities currently taking place3 in Aceh and 
Nias provinces along with many large scale mapping activities being undertaken by NGOs 
involved in community based mapping. The following provides an overview of major 
mapping activities being undertaken in Aceh.  

Existing Mapping Activities 

Bakosurtanal 

As the national mapping agency, Bakosurtanal are the primary custodians of topographic 
mapping at scales ranging from 1:50,000-1:250,000. The only consistent topographic 
mapping over the Aceh Province is 1:50,000 scale mapping undertaken during the mid-1970s 
under a joint Australia-Indonesia defence mapping program. There has not been any revision 
of this series since its original compilation.  
 

Figure 1. 1:50,000 mapping being digitally captured by Bakosurtanal. 

 

Following the Tsunami, Bakosurtanal have been capturing priority map sheets in digital form. 
These are available on request.  
                                                 
3 The Mission understands that during the early stages of the recovery program other spatial data may 
have been collected for the purpose of producing maps for aircraft involved in emergency operations 
but the extent of the data gathered and any maps produced is unknown. 
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Norwegian Government 
 
Under a Bilateral Agreement, the Norwegian Government has funded Bakosurtanal to 
complete new imagery capture and topographic mapping using German company BLOM. A 
detailed description of this mapping is provided in this report. As at August 8, 2005 BLOM 
had delivered 6000 sq km of 25-50cm digital photography to Bakosurtanal, who are 
responsible for capturing ground control and completion of topographic line maps (TLM). 
BLOM will be ortho-rectifying the imagery and producing digital elevation models (DEM) as 
soon as ground control is received. The imagery, DEM and TLMs will be made available 
progressively late in 2005. Bakosurtanal should be contacted for completion dates for specific 
areas. Figure 2 below shows the area mapped in green.  
 

Figure 2. Location of Norway/BLOM mapping in green. 

 

Japan International Cooperation Agency (JICA) 

The Japanese International Cooperation Agency (JICA) has provided assistance to the BRR to 
prepare a draft spatial plan for Banda Aceh. The plan has been prepared at 1:10,000 scale and 
contains details of proposed new roads and land use activities. JICA has also prepared new 
maps for three sub districts (Klurahan) of Banda Aceh at 1:2000 from Quickbird and Ikonos 
satellite imagery captured after the tsunami. It is expected that the new aerial photography 
flown by Bakosurtanal will be used to upgrade existing maps prepared by JICA. Figure 3 
below shows the known extent of JICA satellite imagery 
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Figure3. Location JICA satellite imagery in hatched area. 
 

World Bank  

Through a Multi-donor Trust Fund, World Bank is supporting the BPN with a US $28m 
program of assistance for a community-mapping program known as Reconstruction of Aceh 
Land Administration System (RALAS) which will concentrate on providing mapping for the 
areas that had land title certificates prior to the tsunami. About 90,000 certificates of title were 
damaged by the Tsunami.  It is understood that, with assistance from the Japanese 
government, approximately 75,000 of these records of title may be recoverable. There are a 
further 225,000 parcels of land without title. 
 
The focus of the project, which commenced in July 2005, will the progress of community 
driven adjudication (CDA) (or Community Based Mapping) for the resolution of land 
ownership rights, land boundaries and inheritance reached through obtaining community 
agreement.  To ensure consistency of approach to CDA across the multiple agencies involved 
in Community based Mapping, CDA guidelines have been prepared through a collaborative 
effort involving government, NGOs/CSOs and donors.   
  
The roles of NGOs in CDA may include: 
 

• Facilitating community agreement on ownership and boundary demarcation 
• Facilitating community-based dispute resolution 
• Independent monitoring of land reconstruction  
• Strengthening community institutions and decision-making processes with special 

attention to the rights of women, children and orphans.  
 

Service standards have been agreed with BPN for the completion of survey work and the 
award of titles. Finally, the project includes provisions aimed at securing transparency and 
accountability to respond to the concerns on potential corruption and mismanagement.   
 
Other donor programs related to land include: 

• Restoration of land records financed by Japan International Cooperation Agency 
(JICA) 
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• Provision of very high resolution pre-tsunami satellite imagery and technical 
assistance, funded by the European Union 

 
• Other programs supported by United Nations Development Program (UNDP), the 

Australian Government Overseas Aid Program (AusAID) and UN Habitat village 
planning and housing programs 

 
Figure 4, below, provides an overview of the location of pre and post Tsunami imagery 
donated by the European Union. The imagery is a mix of Quickbird (60cm) and Ikonos (1m) 
imagery. The World Bank has lodged the imagery with BPN. The scenes over Banda Aceh 
have been ortho-rectified using precision Differential Global Positioning System (DGPS) 
control points. Additional resources are required to collect ground control for the remaining 
scenes. An alternative would be to use the ground control collected by Bakosurtanal for the 
ortho-photography. This should be addressed as a matter of urgency. 
 

Figure 4. Location JICA satellite imagery in hatched area. 
 

Indonesian National Institute of Aeronautics and Space (LAPAN) 

LAPAN is the national remote sensing agency responsible for the reception of Landsat, 
MODIS, NOAA over Indonesia and the coordination of imagery from international providers. 
LAPAN have captured a number of satellite imagery datasets over the affected areas of Aceh 
and the province. These datasets include: 

• SPOT5 2.5m panchromatic and 10m colour imagery in Feb/March 2005 over the 
affected area. 7 scenes were delivered to Lapan courtesy of Eurosat under the UN 
Disaster Charter. 

• Landsat 7 30m imagery pre and post Tsunami. 
• Aster for parts of the affected area 
• Ikonos over Banda Aceh and Melaboh. 

 
The SPOT5 2.5m data was corrected using systematic satellite parameters to provide an on-
ground accuracy of +/-20m. 1:10,000 scale maps were produced over the affected areas and 
provided to Bappenas as digital map files in April. It is the mission team’s understanding that 
this imagery has not been provided to any agency in Aceh. 
 



 6

LAPAN are currently working with Bogor Agricultural University mapping vegetation and 
land-use using the SPOT5 data. Initial work has been delivered to Bappenas. 
 
LAPAN have put forward a proposal to capture complete SPOT5 coverage over Aceh 
Province to the Ministry to fill existing gaps and provide pre- and post-tsunami coverage for 
use in base topographic and thematic mapping. 

 
Figure 5. Location LAPAN SPOT5 2.5m  satellite imagery in hatched area. 

 
 

German Government 

The Federal Institute for Geosciences and Natural Resources will be commencing a detailed 
hydro-geological survey to assess groundwater resources within the river valley of Banda 
Aceh, Calang and Meulaboh in early September, 2005. Work is being undertaken in 
collaboration with Indonesian Geological Survey. The survey is using a helicopter mounted 
with: 

• Airborne Electromagnetics 
• Airborne gamma ray spectrometer 
• Video camera 
• DGPS and altimeter 

The survey is being conducted on a 300m flight line spacing with 1km tie-lines. It will map 
the groundwater system and assess levels of saltwater contamination and potential yield. 
 
The BGR has scanned all the 1:50,000 topographic maps and registered them for use within a 
GIS. These can be made available to others.Bakosurtanal and UNHIC are also duplicating 
some of this work. 
 
The video mapping system is not suitable for topographic survey mapping but could be made 
available for local assessment activities. Gamma ray spectrometry could be used to assist with 
detailed soil mapping for agricultural purposes. DGPS and altimeter information could be 
used to assist with estimates of subsidence and DEM generation over affected areas in 
conjunction with other DEM sources. Figure 6, below, outlines the location of geophysical 
surveys being undertaken. 
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ProLH are also undertaking sanitary waste site selection, geohazard, risk and environmental 
planning, and GIS training on behalf of the Ministry of Environment. The specific locations 
of this mapping are still being defined. 
 
 

Figure 6. Location of BGR geophysical surveys (hatched area). 
 

 

USAID  

USAID has recently contracted out the GPS-mapping of all village boundaries. This 
information should be incorporated into any new topographic mapping. USAID are also 
involved in an extensive community based mapping (CBM) program with Yayasan Inovasi 
Pereriintahan Daerah (YIPD). USAID is also supporting the reconstruction of the west coast 
road under a design and implementation tender process. It is understood detailed maps are 
being used for the road construction.  The source of data for the base maps to be used in the 
design is unknown. There are also environmental index maps being prepared along the road 
corridor. 

United Nations 

UNHIC is a UN humanitarian activity operating an information centre in Aceh. UNHIC 
Sumatra serves as the disaster recoveries information sharing and data exchange platform in 
order to improve coordination and operational decision-making. UNHIC have extensive GIS 
mapping capabilities with a team of 6 GIS experts, 3 assistants and a data coordinator in 
Banda Aceh, and an additional 2 GIS assistants working in Nias and Malaboh. The UNHIC 
has the only large format plotter available in Banda Aceh. Data is available through their 
website4, and includes a wide range of thematic maps for the tsunami and other areas of north 
Sumatra. The UNHIC is about to release a 1:50,000 scale Topographic Atlas containing 107 
maps across Aceh. The data were captured and vectorised from the published 1:50,000 map 
series. The Atlas also contains other information relating to landmarks and services captured 

                                                 
4 United Nations Humanitarian Information Centre (UNHIC) 
http://www.humanitarianinfo.org/sumatra/mapcentre 
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since the Tsunami. There is also 1:10000 scale Quickbird imagery from UNOSAT available 
for parts of Nias. 
 
UNHIC has just released a 1:30,000 map over the Banda Aceh township. The map includes: 
 

• Ikonos imagery 
• Roads captured by the Australian Army from 1:50,000 maps and updated during the 

initial response using GPS and ground survey, and the 1:15,000 town map produced 
by Triple-C (local survey firm). The Australian Army also captured information of 
Internally Displaced People (IDP). 

• Hydrography from 1:50,000 maps 
• Landmarks and facilities. 

Proposed Activities 

French-Assisted Mapping Program 

It is understood the French Aid Agency have discussed with the Indonesian Mapping Agency 
Bakosurtanal the possibility of providing mapping assistance for Aceh.  Limited information 
is known about the type and extent of the mapping assistance proposed by the French.  The 
French funding cooperation is understood to be for collecting and processing data to create 
Topographic Line Maps (TLM). The nature and purpose of these maps as far as can be 
determined is to support specific reconstruction projects such as water treatment, agriculture 
irrigation system restoration, and tsunami impact assessment.  The Mission was not able to 
determine the current status of the French mapping proposal.  

New Zealand Government 

The New Zealand Government is calling for an expression of interest to map natural hazard 
‘hotspots’ to inform the Government of Aceh and the BRR about the safety of locations 
affected by the tsunami and earthquakes. The extent of the hotspot mapping is yet to be 
defined. The hot spot mapping is expected to cover specific areas that are highly vulnerable to 
earth quake and inundation. 
 
Asian Development Bank 
 
The Asian Development Bank (ADB), under the Earth Quake and Tsunami Emergency 
Support Program (ETESP), will provide rehabilitation and reconstruction support to mitigate 
the damages caused by the earthquake and tsunami.  The ETESP will include a component of 
mapping to support the physical infrastructure - rebuilding of damaged roads and bridges, 
restoration of electricity, sound spatial planning and strengthen environmental management 
systems. The program provides for strategic environmental assessment and monitoring of 
rural and urban communities to assess long-term impacts of the disaster. Specific spatial 
information requirements will include land cover, land use and monitoring of the 
environmental impacts of reconstruction. The ADB have stated that they would be willing to 
support the establishment of a centralised mapping facility and mapping activities. 
 
AusAID 
 
There have been discussion between Bappenas Bakosurtanal and AusAID about mapping the 
areas not covered by the Norwegian mapping (as shown in orange on the map Figure 8) but 
there has been no formal request to AusAID from the Government of Indonesia for this yet.  
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Figure8.  Proposed Mapping Areas: Norwegian mapping (green). Proposed Australian mapping (red).. 
  

 
 

Identified Gaps in the Imagery and Mapping  
 
Figure 7, Below, combines all sources of high resolution identified during the Mission. This 
does not include imagery residing in vendor archives. It is important to note that the German 
imagery is about to be collected, and the Bakosurtanal imagery funded by Norway (in green) 
has been flown and is awaiting final processing. The two primary gaps in existing very high 
resolution imagery are around Lhong and between Sagoe and Banda Aceh. The aerial 
photography will fill the gap around Lhong. The 2.5m SPOT5 imagery could also provide an 
interim solution 
 
There is also another gap south of Meulaboh/Sikandang and for the remainder of the west 
coast. These areas are part of the proposal from Bakorsaturnal for Australian funding. 
 
The proposed mapping request from Bakosurtanal will fill many of these gaps in data but will 
not deal with issues of data dissemination and hardcopy map production. 
 
While there is a significant amount of very high resolution satellite imagery, and soon aerial 
photography, there is a significant gap between the existence of data and its availability to 
stakeholders (effectively it does not exist if it is not available). There is an urgent need to 
make this imagery available in the form of standard image-map products at 1:5000 and 
1:10,000 scale for community mapping and reconstruction needs. This cannot be done until 
the imagery is ortho-rectified using precision DGPS ground control. There is also a need to 
print large numbers of these maps which cannot be done efficiently with the single large 
format plotter available at the UNHIC. Once image-maps are made available, both the image 
data and DEMs need to be made accessible for GIS users.  Capture of topographic 
information for standard TLMs must also be accelerated. 
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Figure7. Location of procured high-resolution satellite imagery  
 

 

MAPPING NEEDS ASSESSMENT  
Many national agencies, ODAs, international and national NGOs have requested assistance 
from the BRR, Bappenas and Bakasurtanal for new maps and digital data for a wide range of 
mapping and GIS purposes.  The Mission conducted meetings with officials from key 
agencies and organisations involved in the tsunami recovery to identify specific needs for 
mapping and other spatial data.  As noted, old maps the have been scanned and digitised by 
several organisations to provide information to produce plans and maps for a range of 
purposes.  Most of the topographical base maps being used for mapping were produced from 
aerial photography flown in the 1970s.  Many of the older base maps are known to contain 
significant topographical errors and land use activities have changed significantly since then 
and especially following the tsunami. 
 
The following covers an assessment of the mapping needs for Aceh and Nias provinces based 
on information gathered by the Mission's visit to Jakarta and Aceh.  It was not possible to 
visit Nias, but digital imagery has been collected for this province, which will enable digital 
topographical and image maps to be produced quickly for the province as these are needed. 

Spatial Information Needs of the Master Plan   
 
The Master Plan for the Rehabilitation and Reconstruction of the regions and communities of 
the Province of Nanggroe Aceh Darussalam and the Islands of Nias of North Sumatra 
published in April 2005, identifies several priority activities for which new mapping is 
required to progress the reconstruction program. Chapter 5 of the Master Plan specifically 
relates to spatial mapping needs for the preparation of structure plans, mapping of land 
ownership boundaries, land consolidation, the green protection zone, mapping of pre- and 
post-disaster impacts and community based mapping of land occupied prior to the tsunami.  
 
The relevant sections of the Master Plan with specific reference to mapping and spatial 
planning needs are:  Chapters 5.2 item 5, 6,7 &16 mapping); 5.3- 5.5 (Spatial Planning); 7.2.2 
(Spatial Policies) 7.2.3 Implementation); 8.3 (financing redevelopment). The Master Plan is 
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accompanied by a series of detail books providing extensive information about proposed 
actions to support the reconstruction of the tsunami-affected areas. Detailed Book I goes into 
extensive detail about the spatial layout and land affairs sector plan. Book III on the 
infrastructure and housing sector plan and Book IV on the economic and manpower sector 
plan indicate the need for maps in order to prepare plans for these sectors.   
 
The need for new mapping, however, is linked very closely to other chapters of the Master 
Plan, in particular, the cross sector issues related to land titling, compensation related to land 
matters, monitoring and evaluation of land use activities, sector policy development and 
disaster impact mitigation.   
 
The paucity of existing and digitised maps in the province is not addressed in the Master Plan 
document. This oversight is one reason why the mapping program has not been given a 
priority and many agencies are experiencing difficulties in proceeding with more detailed 
planning for the implementation of programs. The issue of standard scales for large scale of 
mapping are not addressed in the Master Plan. 

Spatial Plans  
Law 24/1992 requires government agencies to prepare a range of spatial plans for 
development purposes. Most of these are prepared by Bappanas and the Bappeda at the 
provincial and district level. Public Works, Environmental and the Statistics Agency also 
prepare a range of maps.  Government regulation 10/2000 specifies the scales for spatial maps 
used in Master Planning and other spatial plans for development purposes. The spatial 
planning mapping requirements are: 
 

Type of Map Scale 
National  1:1000000 
Provincial  1:250000 
Special Area Provincial  1:100000 & 1:50000 
Kota Kabupaten 1:50000 contour + 50 m 
Kota Kabupaten Special 1:10000 + m 
Desa Kecamatan 1:10000  + 12.5  and + 7.5 m 

 
The regulations specify features to be included on maps including hydrography, land use, 
vegetation, roads and buildings. 

Banda Aceh Action Plan  
The BRR have advised that an Action Plan for the reconstruction of Banda Aceh will be 
released mid August 2005. The plan is expected to identify priority actions, with a focus on 
reconstruction of housing and infrastructure services in devastated areas.  It is understood that 
the Action Plan identifies a need for topographic digital and hardcopy base maps at scales 
between 1:10000 and 1: 2000 scale. The integration of the maps used by the JICA to prepare 
the spatial plan will need to be integrated with the new Norwegian mapping expected in the 
coming months. 

Agency Mapping Needs  
 
There are many government agencies, ODAs, NGOs and other organisations which require 
new maps to assist with the tsunami recovery effort.  Annex I includes an assessment of 
mapping needs for these organisations. The Annex table provides details of: 
  

• Mapping required by public agencies at the national, provincial and local 
level, as well as ODAs and NGOs; 
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• The types of data required,  

• An assessment of priorities for mapping requirements and  

• The scale of mapping or data capture generally needed.    
The assessment has been prepared following consultation with many of the government 
agencies, NGOs, consultants and international development agencies directly involved with 
the reconstruction efforts. The assessment also draws on the mapping needs identified in 
various reports documents and proposals.    
 
Many of the maps may not be required for some time; however the following agencies have 
identified an urgent need for 1:10000 and 1:5000 digital topographic and image maps: 
 

• Badan Rehabilitasi dan Rekonstruksi  (BRR) 
• Badan Pertanahan Nasional (BPN) 
• Bappenas and Bappenda (Aceh) 
• Ministry of Public Works (Aceh) 
• UNHIC 
• NGOs involved in Community Based Mapping 
• Ministry of Marine and Fisheries 

Village Development Plan Maps 
 
More than 100 NGOs and community-based organizations are involved in the community 
based mapping program.  Most of this work will be completed by early 2006.  An important 
step in the recovery process is the preparation of village or community development plans.  
These plans, prepared at 1:5000-10,000 scale, will show land use, infrastructure, drainage, 
emergency access routes and community facilities proposed to be developed for each village.  
The basis for preparing these plans will be community-based maps which will require each 
parcel of land to be superimposed upon the new base maps (image and topographic) currently 
being prepared for the province.   
 
USAID with the support of the BRR have recently commissioned a national consultant to 
begin work on the preparation of six pilot village development plans. Following the pilot 
testing of the preparation of community development plans the BRR propose a rollout 
program for the rest of the tsunami affected areas. USAID is not committed to funding a full 
rollout program for the preparation of village development maps and plans. Additional ODA 
assistance will be required to support both the mapping and planned activities. 
 
Under the RALAS project the WB propose some Spatial Planning and Land Consolidation.  
This will require some communities to re-design and, in some cases, relocate their villages.  
In some cases consolidation of land may be necessary to provide for infrastructure corridors 
and emergency access routes.  The WB has recognised the need for the preparation of village 
spatial planning and land consolidation plans and maps; however, the extent of support for 
this program and mapping is unknown at this time. 

Fish Farm Maps 
 
The tsunami destroyed a very large area of coastal fish farms, especially in Besar Aceh. There 
was also a heavy loss of life of fishermen who owned or operated many of these farms. There 
is need for a community based mapping approach to establish ownership of fish farms and re-
issues licences where these were held previously. Several NGO and ODA programs exist to 
help rebuild the province’s fishing industry as part of the economic recovery program. 
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AUSAID and the Australian Centre for International Agriculture Research (ACIAR) are 
scoping a range of required activities in this area. 
 
Pre- and post- tsunami maps showing the location of boundaries and structures associated 
with fish farms are urgently required to re-establish the mariculture industry in the province. 
In some cases, new marine activity maps will need to be prepared to manage the construction 
of netted areas and hatcheries. The Majelis Adat Aceh (Association of Fisherman) will have 
key role in fish farm mapping in the province.  

Infrastructure Services Maps 
 
The damage to infrastructure caused by the earthquake and tsunami was widespread. While 
surface utilities such as electricity and telecommunications have been restored for Banda 
Aceh, many roads, drainage systems and water supply services remained damaged or 
destroyed.  There has been an assessment of the extent of damage to provincial infrastructure; 
however, much of this has been based on satellite imagery interpretation which does not 
necessarily reflect the full extent of damage.  
 
The Ministry of Public Works is responsible for the reconstruction of roads, drainage and 
other public utility services. The Ministry is in need of large-scale topographic and cadastral 
maps (1:1000 to 1:5000) maps to prepare detailed plans for the reconstruction and relocation 
of roads and other services.  Because of the extent of the differential rise and fall in ground 
levels as the result of the earthquake, all existing topographical maps contain significant 
errors and are not suitable for engineering design work. There is an immediate need to secure 
any existing as-built construction plans to digitise the location of road reserves, culverts, 
water mains and other service utilities that remained intact. 

Disaster Hazard and Risk Management 
 
The scale of the impact created by the tsunami identified significant weaknesses in 
Indonesia’s disaster risk management.  In order to prepare the nation and the province for 
other natural hazards and risks, selected areas of the province which are susceptible to 
tsunami, earthquake damage, landslip and subsidence, groundwater contamination and 
flooding and inundation need to be mapped as a matter of priority.  There are currently two 
proposals to undertake hazard and risk management mapping by the New Zealand and 
German governments. Further investigation of these mapping needs is required. 

MAPPING NEEDS ASSESSMENT NIAS ISLAND 
 
The Mission was not able to visit Nias Island, but was able to view a sample of 
recently captured ISFAR imagery for Nias and other islands.    The March 28th 
earthquake had a devastating impact on Nias island, where parts of the coral reef now 
standing several meters above sea level.  There was significant destruction of property 
and Infrastructure on the Island – especially in the main township Gunung Sitoli.  The 
topographical maps available for Nias Island are mainly at 1:50000 scale and were 
produced from aerial photography flown in the mid 1970s.  
 
There is 1:10000 Qucikbird satellite imagery available for parts of Nias Island which 
was captured soon after the earthquake. An area of 4,964 km2 over Simeulue and Nias 
Islands; 124 km2 over Sabang Island and 82.5 km2 over We Island has been flown 
using ISFAR.  This imagery is capable of producing 1:5000 scale digital elevation 
maps, also thought this level of detail is needed only for urbanized areas and in 
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locations where major infrastructure reconstruction is required. There is need to up 
date the topographical maps of Nias and other islands, but an assessment should be 
made of the priorities and scale of mapping required.   
 

STRATEGY FOR DATA IMAGERY CAPTURE AND MAPPING IN ACEH 
AND NIAS ISLAND 
 
The Master Plan for the recovery outlines a broad range of mapping and plan requirements to 
support the reconstruction effort. There is no clear indication of the priority needs for 
mapping in the Province or Banda Aceh. The following is a suggested strategy and time line 
to meet the mapping needs of the province. 

Emergency Mapping  
 
Most of the emergency mapping and collection of satellite imagery needed to assess the scale 
of the disaster has been completed.  There is good pre- and post- tsunami satellite imagery for 
most parts of the province, but there are still some priority areas of large-scale emergency 
mapping which need to be undertaken in order to ensure that sites for key infrastructure 
facilities, such as water storage reservoirs/water supply inlets and environmental waste 
management sites are suitable for the construction of these public utilities.  There is also need 
for hazard and risk mapping of areas which may be subject to inundation and flooding as a 
result of the changes in topography caused by the earthquake.  The hazard and risk work 
needs to be undertaken in order to determine flood level and building line restrictions where 
development should be prohibited. 

Emergency Recovery Mapping 
 
The priorities for mapping and image capture are as follows: 
 
Type of Mapping Purpose Timeline for Maps 
Community-based maps Needed for title and the 

housing reconstruction 
ASAP 
1:5000 1:10000 

Community based index map Who is doing what where 1:25000 

Community-based maps Nias Title & Housing Dec 2005 1:5000 

Final Spatial Development plan 
for Aceh 

 Land use, transportation and 
infrastructure corridors and 
building areas 

Dec 2005 
1:2000 scale maps  

Construction materials mapping Sites suitable for construction 
materials 

ASAP 
1: 50000 capture 

Fish farm community mapping Re-establishing the fish farm 
industry in the province 

April 2006 
1:10000  photo maps  

Village development plans Preparation of development 
plans the villages 

Jan 2006 
1:10000 

Infrastructure Services Planning Services ASAP 1:2000/1:5000 
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Longer Term Development Mapping 
 
Type of Mapping Purpose Timeline for Maps 
Census/electoral boundary 
mapping  

Census/electoral boundary areas Jan 2006 
1:50000 

SPOT5 Imagery for balance of 
Province 

Update old 1:50000 topographic 
maps to complete kecamatan 
maps for spatial planning 

April 2006 
1: 50000 capture 

DEM Province Spatial planning, cadastral 
mapping, roads  

Mid 2006  

1:50000 1:25000 

Community-based maps Kecametan areas outside 20 km 
coast strip needed for redefining 
tiles to land affected  

June 2006 

1:5000 1:10000 

Infrastructure Services Planning of new infrastructure 
services 

ASAP 
1:10000/1:25000 

Vegetation and Forest mapping Planning and management of 
development, forest and habitats 

April 2006 

1:50000 

Water and Hydrology mapping Water catchment management April 2007: 1:50000 
capture 

New Satellite Imagery  Monitoring and evaluation of 
urban and rural environments  

Yearly to 2010 

1:50000 capture 

OTHER MAPPING RELATED ISSUES 

Governance of Spatial Data 
 

• There has already been a significant investment in spatial data and information 
across Aceh Province; however, the Mission has identified significant issues related 
to the ability for government, ODA’s, NGOs and the community to access this 
information in a timely, efficient and appropriate manner. There are currently 
limited: systematic and agreed mechanisms for informing stakeholders about 
existing, and proposed mapping activities to avoid duplication of effort 

• Mechanisms for the development of coordinated, collaborative mapping projects 

• Standards for map production and in many cases no standards for data collection 

• Data exchange and licensing agreements which ensure data is made available to all 
necessary stakeholders in a timely manner 

• Data custodianship and maintenance processes to ensure users are notified of 
updates, and most importantly, agreed processes and standards for non-custodial 
organisations to feed information back to data managers 

• Cataloguing systems that allow users to discover what information exists and how 
to access it 

• Metadata systems which document the quality of data to allow users to assess its 
‘fitness for purpose’. 

• Data management and dissemination systems to which allow ‘single-point-of-truth’ 
datasets for be identified, managed and disseminated. 
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The mission believes that the lack of data governance processes are significantly hampering 
the reconstruction effort and leading to duplication of effort. These issues need to be 
addressed as a matter of high priority. 

Need for Spatial Data and Mapping Centre 
 
At the present time there is limited capacity within Aceh Province to deal with the demands 
for mapping and spatial information. Bappenas, LAPAN and Bakosurtanal, ODAs and NGOs 
are holding substantial stocks of very high-resolution imagery, and other data which has not 
been released for general use by ODA other GoI agencies, ODAs and NGOs.  No agency is 
taking the lead in relation to warehousing, management and dissemination of information. 
There is also limited capacity for Community Mapping Teams, planning and reconstruction 
organisations without GIS capacity to gain access to standard hardcopy maps. 
 
The UNHIC has the largest GIS repository of data in Aceh, and the only plotter suitable for 
printing large format maps. With around 100 Community Mapping Teams requiring access to 
data and maps, the Mission believes there is an urgent need to build on the capacity of the 
UNHIC to create a centralised Spatial Data and Mapping Centre capable of supporting 
stakeholders in the reconstruction process, and to implement the range of necessary data 
governance processes previously discussed. 
 
Such a Centre would provide essential support for the long-term development and economic 
recovery of the province.  The Centre would act as a data warehouse for storage and sharing 
of information by public agencies, ODA's and NGOs.  The Centre would involve a 
partnership with UNHIC, World Bank, AIPRD, the Syiah Kuala University BRR and other 
public agencies. There is need to commission a consultant for six weeks to advise the 
Government of Indonesia on the governance arrangements for establishing and 
operationalising a Spatial Data and Mapping Centre 

Updating Old Maps outside the Tsunami Affected areas 
 
The currently proposed area for mapping covers a 20 km strip from the coastline, leaving 
many districts still to be mapped.  When it comes to preparing subdistrict spatial and other 
kinds of plans, it will be necessary to marry together old maps with the new maps to complete 
the mapping of many administrative areas. 
 
There are a number of moderate to high resolution satellite imagery sources (SPOT5, IRS, 
ASTER, ALOS, ENISAT) that could be used to update the majority of administration and 
1:50,000 topographic maps for most planning purposes. Once the base imagery were 
collected, topographic, thematic and administrative mapping could be undertaken on a 
priority basis. 
  
The organisation Leuser International has also indicated the need for improved satellite 
imagery for the management of significant wildlife habitats and forested areas which may 
come under threat from development once the peace accord has been signed.  UNDP has also 
indicated the need for improved provincial base maps which will be required by several UN 
agencies for managing development of the interior. There are significant opportunity costs 
and benefits to the long-term planning and development of North Sumatra if AusAID were 
assist with image and spatial data capture of poorly mapped areas of the province. The costs 
of acquiring SPOT 5 imagery would be in the order of US $250,000. 
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Updated Tax Maps 
 
Once the tsunami recovery program has advanced, there will be need for improved tax 
revenue collection by local governments to continue supporting the building and maintenance 
of infrastructure and the delivery of a wide range of public services.  Many part of the 
province and tsunami affected areas have no tax maps. The development of tax maps for 
property, business, building and other forms of local taxation will be important to enhancing 
the local tax base, as the level of funds received from direct government grants will not be 
sufficient to support the ongoing development and recovery of the provinces economy.  
Assistance is needed to establish new tax maps as part of improving the local government 
revenue base for the province in the long term. 
 

CONCLUSION 
 
The need for reliable topographic maps to assist with the reconstruction effort in Aceh and 
Nias Island is urgent. There is considerable confusion over what satellite imagery and 
photography has been captured or proposed to be captured and mapping produced and 
proposed.  This report has identified primary sources of information and known mapping 
proposals. There are probably other data available, but the mission did not have sufficient 
time to identify these.   There is an urgent need to establish a Centre in Aceh which is a 
repository of spatial data and maps and for a full inventory of existing imagery and maps to 
be prepared and circulated to all agencies involved in the recovery effort.  
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ANNEX 1 AGENCY MAPPING NEEDS ASSESSMENT  
 

 Level Topo Cad Other Spatial Data Requirements Priority Scales 

Agency Controlling Development 
Impacts on the Environment  
 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, vegetation, soils, transport, 
flooding, Hazard Maps 

L 
H 
H 

1:250000 
1: 100 000 & 1:50000 
1:10000 

Badan Meteorologi dan Geofisika – 
Meteorology and Geosciences 

N 
P 
L 

√ 
√ 
√ 

 Rainfall maps, Geology, soils, erosion, 
earthquake faults, hydrographic maps 

L 
H 
H 

1:1000000 &1:250000 
1:100000 & 1:50000 
1:10000 

BAPPENAS  
Bappeda 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, transportation, vegetation, 
solids, hydrology, statistics, geo-
technical, administration  

H 
H 
H 

1:1 000000 &1:250000 
1:100000 & 1:50000 
1:10000 & 1:5000 

Departemen Agama  
Religious Affairs 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, statistics, administration  L 
L 
M 

1:1 000000 &1:250000 
1:100000 & 1:50000 
1:10000 & 1:5000 

Departemen Energi dan Sumberdaya 
Mineral  
Energy and Natural Resources 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Geology, soils, erosion, earthquake faults, 
hydrographic maps, concessions 

H 
H 
H 

1:250000 
1:50000 
1:10000 

Departemen Kehutanan  
Forestry 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Geology, soils, vegetation, erosion, 
hydrographic maps, concessions 

L 
L 
L 

1:250000 
1:50000 
1:10000 

Departemen Kelautan dan Perikanan  
Marine and Fisheries 

N 
P 
L 

√ 
√ 
√ 

√ 
√ 
√ 

Coastal bathymetry, vegetation, leases, 
land use, resources 

H 
H 
H 

1:250000 
1:50000 
1:10000 

Departemen Perhubungan  
Communications 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, rights of way, roads, hydrology L 
H 
H 

1:250000 
1:50000 
1:10000 
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 Level Topo Cad Other Spatial Data Requirements Priority Scales 

Departemen Permukiman dan Prasarana 
Wilayah  
Settlements and regional Infrastructure 

 
P 
L 

 
√ 
√ 

 
 
√ 

Land use, transportation, vegetation, 
solids, hydrology, statistics, geo-
technical, administration, housing  

 
H 
H 

 
1:50000 
1:10000 & 1:5000 

Departemen Pertanian  
Agriculture 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, settlements, roads, 
infrastructure rainfall, Geology, soils, 
erosion, hydrographic maps 

H 
H 
H 

1:1000000 &1:250000 
1:100000 & 1:50000 
1:25000 

Departemen Sosial 
Community Services 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, statistics, administration,  
thematic data  

L 
L 
M 

1:1000000 &1:250000 
1:100000 & 1:50000 
1:25000 

Tentara Nasional Indonesia TNI 
Department of Defence  

N √ √ Intelligence, statistics, administration  H 1:50000 to 1:10000 

Indonesian Institute of Sciences  
 

N 
P 

√ 
√ 

 Research, statistics, administration, 
thematic data  

L 
L 

1:50000  
1:10000 

Kementerian Kebudayaan dan Pariwisata  
Culture and Tourism 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, roads, buildings, statistics, 
administration, thematic data  

L 
L 
M 

1:1 000000 &1:250000 
1:100000 & 1:50000 
1:10000 & 1:5000 

Kementerian Koperasi dan UKM  
Coperatives and SMEs 

P 
L 

√ 
√ 

 
√ 

 Land use, statistics, administration, 
thematic data   

L 
L 

1:50000  
1:10000 

Kementerian Lingkungan Hidup  
Environment 

N 
P 

√ 
√ 

 Land use, statistics, administration, 
vegetation, hydrology, thematic data  

L 
L 

1:1 000000 &1:250000 
1:100000 & 1:50000 

Kementerian Riset dan Teknologi  
Research & technology 

N 
P 

√ 
√ 

 Research, statistics, administration, 
thematic data  

L 
L 

1:50000  
1:10000 

Kepolisian Republik Indonesia  
Police 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, roads, buildings, statistics, 
administration, thematic data  

L 
L 
M 

1:1 000000 &1:250000 
1:100000 & 1:50000 
1:10000 & 1:5000 
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 Level Topo Cad Other Spatial Data Requirements Priority Scales 

LEMIGAS (Lembaga Minyak dan Gas 
Bumi) Oil and Gas Institute 

N 
 

√ 
 

 Land use, roads, buildings, statistics, 
administration, thematic data  

L 
 

1:100000 & 1:50000 
 

Ministry of Home Affairs  
 

N 
 

√ 
 

  Land use, statistics, administration  L 1:100000 & 1:50000 

Dinas Perdidkan 
Ministry of Culture and Education 
 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, roads, buildings, statistics, 
administration, thematic data  

L 
L 
M 

1:1 000000 &1:250000 
1:100000 & 1:50000 
1:10000 & 1:5000 

Ministry of Health 
 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, roads, buildings, statistics, 
administration, thematic data, disease  

L 
L 
M 

1:1 000000 &1:250000 
1:100000 & 1:50000 
1:10000 & 1:5000 

National Survey and Topology 
Coordination Assembly (Badan 
Koordinasi Survai Dan Pemetaan 
Nasional)  

N 

 

√ 

 

√ Land use, roads, buildings, statistics, 
administration, thematic data 

L 

 

1:100000 to 1:1000 

 

Percepatan Pembangunan KTI  
Underdeveloped Regions 

N 
 

√ 
 

  Land use, statistics, administration, 
thematic data  

L 1:100000 & 1:50000 

State Ministry of Public Works & 
Settlement & regional infrastructure 
 

N 
P 
L 

√ 
√ 
√ 

 
 
√ 

Land use, transportation, vegetation, 
solids, hydrology, statistics, geo-
technical, administration, thematic data  

H 
H 
H 

1:1 000000 &1:250000 
1:100000 & 1:50000 
1:10000 & 1:5000 

Statistics Indonesia of The Republic of 
Indonesia  

N 
P 

√ 
√ 

 
√ 

Research, statistics, administration, 
thematic data  

L 
M 

1:50000  
1:10000 

The Investment Coordinating Board 
(Badan Koordinasi Penanaman Modal)  

N 
 

√ 
 

  Land use, statistics, administration,  
thematic data  

L 1:100000 & 1:50000 

The Ministry of Finance of the Republic 
of Indonesia 
  

N 
P 
L 

√ 
√ 
√ 

 Taxation, statistics, administration, 
thematic data  

L 
L 
M 

1:1 000000 &1:250000 
1:100000 & 1:50000 
1:10000 & 1:5000 
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 Level Topo Cad Other Spatial Data Requirements Priority Scales 

The Ministry of Industry And Trade  
 

N 
 

√ 
 

 Statistics, administration, thematic data  L 1:100000 & 1:50000 

The National Family Planning 
Coordinating Board (BKKBN) 
 

N 
 

√ 
 

  Land use, statistics, administration, 
thematic data  

L 1:100000 & 1:50000 

Majelis AdatAceh 
Association of Fisherman 

L √   Land use, statistics, administration  M 1:100000 & 1:50000 

Kota & Kabupaten 

Dinas Pemtada (Spatial Planning) 

Dinas pemetadus Pertandsan (land issues)

 

L 

L 

 

√ 

√ 

 

√ 

√ 

 Land use, statistics, administration, 
thematic data  

H 1:100000 & 1:50000 

1:10000 & 1:5000 

Village Planning (Klurahan/Desa) 
 

L √ √  Land use, statistics, administration, 
thematic data  

H  1:5000 

 
Official Development Agencies  

L √   Land use, statistics, administration, 
thematic data  

H  
1:50000 

NGOs L √   Land use, housing, statistics, 
administration, thematic data   

H 1:1000 to 1:10000 
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