
Motivation for current land-use 
mapping
The planning products include proposals for regulating 
uses and activities in the coastal region, optimal scatter 
of residential areas and population, urban renewal and 
expansion, establishment of a transport system along 
the coast, and judicious distribution of recreational and 
tourist activities. Development is also oriented toward 
preserving natural resources, conserving rare species 
and ecological corridors, preventing or reducing nuisan-
ces, and maintaining quality of life for residents along 
the coast.
With its rich natural resources and breathtaking lands-
capes, Angola is considered one of the most beautiful 
countries on the African continent. Along its shores 
lie a dozen towns, interspersed with tens of smaller 
townships and villages. Today, more than half of the 
country’s population is concentrated along the seasho-
re and migration towards the coastal areas, which began 
during the war years, is a continuing trend—a fact that 
explains the somewhat chaotic settlement pattern.
 Although signs of increased development are seen in 
all walks of life, the field of mapping and spatial quan-
tification required to constantly update information on 
the status quo is still in its infancy. Since knowledge of 
the present situation is of the utmost importance for 
planning future changes, TAHAL has completed map-
ping assignments for the coastal zone master plan on 
budget and to a tight schedule.

A land-use map of the project area has been prepa-
red. This map includes a description of both natural and 
man-made land cover, as well as an outline of the data-
collection methodology and map compilation tools.
The current land-use map serves as the main planning 
tool and a benchmark for future changes.

The coastline area
Angola’s coastline stretches for about 1,980 kilome-
tres (including the northern Cabinda District) from the 
Congolese border in the north to the Namibian border 
in the south. Determination of mapping boundaries with 
respect to both the existing situation and the proposed 
programme was influenced by physical, administrative, 
economic and social considerations.
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A national master plan 
for Angola’s 

In early 2008, TAHAL Consulting Engineers Ltd. of Tel Aviv, Israel, began preparing the National 

Master Plan for Angola’s Coastal Zone for the government of Angola. The overall objective of 

the undertaking was to establish a comprehensive, sustainable plan for the country’s coastal 

strip, taking into account both development needs and the importance of conserving natural 

resources and traditional activities for the benefit of present and future generations.

SPOT imagery coverage of Angola’s coastal strip
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coastal zone
The project area for planning purposes was defined as 
a 10.5-km-wide strip along the entire coastline—exten-
ding 10 km inland and 500 metres out to sea—for a 
total mapping area of 20,300 sq.km.
Land cover in the area of interest varies from dunes in 
the south to wetlands in the north, urban areas to small 
rural villages, exposed bedrock to dense woods, and 
agricultural fields to deserted lands.

Selecting mapping sources
Satellite images covering the coastal zone of Angola 
over a distance of at least 10 km inland from the coast-
line to the east and 500 metres into the sea to the west 
were purchased from Spot Image through PAIMEX Is-
rael. Throughout most of the coastal strip the imagery 
actually covered a much larger area (up to 20-30 km 
from the coastline), serving as a suitable background for 
the planning area.
Although satellite imagery was the principal source of 
information for the purposes of the study, other sour-
ces were also used, such as ESRI World Data, the FAO 
database, old local maps, U.S. NGA marine charts, field 
survey data and diagonal aerial photos.

angola

Angola was a Portuguese colony until 1974. Since receiving independence, the 
country has witnessed a number of upheavals, including a brutal civil war that lasted 
until 2002. Signs of the war are still evident in the population, the infrastructure 
and the economy. Now, however, Angola is undergoing a process of reconciliation, 
unification and healing, and it currently stands at the threshold of a period of 
accelerated development.

To meet planning needs and with a view to analysing the 
existing situation, a comprehensive search was conduc-
ted of available images to identify those suitable for the 
project. Images were selected with great care to en-
sure the required currency, resolution, coverage of the 
project area—the coastal strip and hinterland—cloud 
cover (0-10%) and lack of haze. Multispectral images 
were processed to give natural colours. All images were 
dated no earlier than 2007-2008.
TAHAL requested that the satellite images be supplied 
as orthophotos in GeoTIFF format and adapted to 1:50 
000-scale mapping (not less than 2.5-metre pixel reso-
lution).
The search found that more than 70% of the project 
area was covered by SPOT 5 archive imagery. SPOT 5’s 
2.5-metre resolution was well suited to manual analysis 
up to a scale of 1:7 500, allowing emphasis of geomor-
phological features as well as urban land-use patterns 
and categories, such as residential, public and industrial 
buildings, airports and open areas—crop land, natural 
woods and forests, and sand and rock cover. Natural 
and man-made features such as roads, railways and ri-
vers can also be mapped at this resolution.
Given the tight schedule and the fact that no image co-
ver was available for 30% of the project area, the Taiwa-
nese FORMOSAT-2 satellite (2-metre pixel size) was 
tasked with the assistance of Spot Image. FORMOSAT-2 
is the only high-resolution satellite with a daily revisit 
capability.
The complex urban patterns in the capital city of Luan-
da called for acquisition of Korean KOMPSAT-2 satellite 
imagery with a 1-metre pixel size for a larger mapping 
scale of 1:5 000.

SPOT imagery metadata in the project GIS 
database
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To facilitate ongoing work by the different teams, all the 
available images were stitched into a mosaic using ERDAS 
software to form a single continuous file. Images were ma-
naged according to polygonal information layers, with a 
metadata bank documented for each image, including in-
formation such as year and month in which the image was 
taken, resolution and ID number at Spot Image.

Software and methodology
Spatial mapping and analysis were done on an ESRI plat-
form with ArcGIS 9.2 software, which supports progressive 
data management, spatial querying, statistical calculations, 
performance of intersections between layers and high-qua-
lity visualization.
TAHAL’s professional team engaged in land-use manual 
analysis included experts in urban planning, transportation, 
architecture, geology, geomorphology and sociology, as well 
as GIS specialists who processed the data.

The mapping methodology incorporated technology, plan-
ning concepts and disciplines. Surface analysis based on 
satellite images included many aspects of anthropogenic 
activities and facilities (urban and rural built-up areas, indus-
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tries, agriculture, roads, etc.) as well as natural cover (tropi-
cal vegetation, rivers, sandy beaches, savannas, sand dunes, 
exposed rocks, etc.). Altogether, more than 20 significant 
surface cover types were identified and presented as land-
use categories, as exemplified below.

Angola coastal atlas
The mapping products were published in the form of an at-
las of Angola’s coastal zone, showing the raw satellite image 
next to the interpreted surface as a land-use map.
Diagonal aerial photos were linked to the 2D images to 
obtain more visual aspects of points of interest along the 
coastline. J
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Diagonal aerial photos geolinked 
to SPOT imagery

Land-use manual analysis categories

Angola coastal atlas 
SPOT imagery next to land-use analysis
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