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This approach has essentially been structured 

on intra-regional forward and backward 

linkages among diverse spatial levels including 

hierarchically organized settlement centers. 

Forward linkages are basically extensions from 

upper scale to lower scale plans; which are, in 

concrete terms, inputs from regional to sub-

regional, and consecutively, from sub-regional 

to urban plans. Backward linkages, on the 

other hand, are feedbacks from lower scales 

to upper scales, which are inputs from urban 

plans to sub-regional, and consecutively, from 

sub-regional to regional plans.

Accomplishing such a functional consistency 

and spatial integration in hierarchically 

structured systems has been fulfilled at 

initial stages of project works which aimed 

to follow the path of constructing forward 

linkages between 1/250,000; 1/25,000; 

1/10,000 and 1/5,000 scales, successively. 

At advance stages of project works, it is 

expected to operate backward linkages in 

order to gain a dynamic betterment and 

up-dating mechanism within the planning 

process. The produced plans could then 

also be subjected to further and broader 

discussions and evaluations by involvement 

of stakeholders, representatives of planning 

related disciplines, spokesmen of interest 

groups and professional organizations. In this 

respect, a considerable contribution could 

be achieved for institutionalization of the 

planning process in Libya as well as capacity 

strengthening and quality enhancement.  

   

The current status of the project 

works is dependent on establishing 

further forward linkages from 
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1/25,000 scaled sub-regional plans towards 

1/5,000 scaled urban plans. The closer one 

gets to local scales, the more refined are the 

approaches in planning. This fact could be well 

witnessed if one compares the development 

schemes proposed for the Benghazi Sub-

region and the Benghazi Metropolis (Figure 

1) with the development schemes proposed 

for the Benghazi Sub-region, the Benghazi 

Metropolis and main settlement centers within 

the Benghazi Metropolitan Region (Figure 6). 

While the former proposal is the product of 

project works carried out in transition from 

1/250,000 scale to 1/25,000 scale previously, 

the latter proposal is a product of subsequent 

project works carried out in transition from 

1/25,000 to 1/5,000 scale. It is apparent 

that some nearer elaborations to locality 

have required in-depth investigations which 

resulted in betterments and precision in 

planning works.
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This process, which is illustrated in Figure 6, for the Benghazi Sub-

region will be perpetuated and applied for Al Marj, Al Jabal - Al 

Akhdar, the Darnah and Al Butnan Sub-regions encompassing all 

related settlement centers to be subjected to planning studies 

at 1/5,000 scale. The next 

stage of the project is to 

convey these macro and 

meso level planning works 

to micro level planning 

works to be realized at 

1/1,000 scale. The final 

aim of these works is 

to convert the forward 

linkages based process to 

backward linkages based 

process in order to ensure 

consistent, cohesive and 

integrative planning in 

Libya as exemplified in the 

planning of the Benghazi 

Region. 
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NATIONAL MAPPING PROJECT

Dr. Karsten Jacobsen
Leibniz University Hannover, Germany
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T
he reestablishment of the Libyan national mapping in the 

scale 1:50,000 (and partially 1:25000) and the building of 

the core of a national geodatabase. GeoTech Consulting is 

supporting this project from the basic concept all the way up to 

quality assurance of the results and will take care about the capacity 

strengthening of SDL and the Military Survey Department (MSD).  

The mapping project itself will be delivered by a contractor to SDL.

The actual topographic maps of Libya are out of date and available 

only in analog form. Like all nations, Libya requires accurate maps 

depicting its geography, natural resources, population centers, 

transportation network and many other types of information that 

can be presented visually to support decision making and daily 

government business. This is an important part of the infrastructure. 

The fundamental product that can serve as the foundation for all 

other location based information shall be a seamless digital base 

map of Libya.

The SDL and Military Survey Department (MSD) have decided to 

acquire Digital Elevation Models (DEMs), medium scale ortho-

images as well as small and medium scale digital topographic 

maps to establish a comprehensive geodatabase and portal GIS 
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for the whole country. The national geodetic 

network will be upgraded and a continuous 

operating GNSS reference station network 

(CORS) in the more densely populated costal 

area will be established. In addition, the 

capacity of the survey departments needs to 

be strengthened.

GeoTech Consulting (GTC) supported SDL 

and MSD from the beginning with the 

complete concept of building the national 

geodatabase from a geodetic network, set 

up of continuous operating reference stations 

(CORS) over image flight, data acquisition, 

ortho-image generation, data acquisition 

for the geodatabase leading up to a GIS 

portal. GTC organized the request for tender 

and during the project will support SDL 

and MSD with quality assurance (QA) and 

quality control (QC) services. In addition, the 

technical qualification of the SDL and MSD 

staff members will be improved by a series of 

long and short term educational services. SDL 

will also be supported by the establishment 

of an application oriented Technical School, 

not only limited to the SDL staff members, 

but also for other governmental organizations 

(which will later use the Libyan National 

Geodatabase).

The project is separated into six work packages 

which have to be delivered by a contractor. 

The work packages are mentioned in brief.

Geodetic Network and CORS

The current geodetic network of Libya is out 

of date, not meeting the current required 

accuracy and connection to the international 

reference frame. So based on 10 new 

fundamental points, which will be determined 

in relation to ITRF stations, the Libya 

Geodetic Main Network will be generated 

with approximately 200 stations having an 

accuracy of better than 5cm CE90. In the 

more dense populated coastal area a system 

of approximately 50 continuous operating 

reference stations (CORS) shall make precise 

GNSS-positioning easy. In addition, the 

leveling network shall be reestablished. 

Aerial Imaging and Aerial Triangulation

The whole project area of close to 1 million 

km2 shall be flown by digital aerial cameras 

with 60% end lap, 30% side lap and 60cm 

ground sampling distance (GSD). With relative 

kinematic GPS-positioning and inertial 

measurement units (IMU) an integrated 

bundle block adjustment shall be enabled to 

solve the image orientation problem with a 

minimal number of control points.

DEM generation and Ortho-Image 

Mapping

By automatic image matching, a digital 

elevation model with a standard deviation 

of +/-1.5m and a point spacing of 40m shall 

fulfill all requirements. It shall be the base for 

ortho-images covering the whole project area 

with 80cm GSD. 

Digital Mapping

Digital maps with 0.3mm CE90 in the map 

scale (15m / 7.5m), including contour lines 

with 5m contour interval and spot heights, 

shall be the core for the Libyan National 

Geodatabase. All elements relevant to the 

presentation scales of the topographic maps 

have to be included. It shall be based on UTM 

coordinate system using the GRS80-ellipsoid 

and ITRF-datum to simplify GNSS-positioning 

and the overlay of other data as satellite 

imagery. All geographical settlement names 

on the maps shall be written in Arabic and 

English. Compilation check plot, cartographic 

proof plot, ortho-image check plots and 

thematic check plots for all map sheets as 

well as digital map data sets and associated 

statistical listings are required and have to be 

validated by GTC.

Geodatabase and portal GIS

The Geodatabase shall form the core of all 

geo-data in Libya. All other governmental 

organizations have to use it for any location 

related information. Also private organizations 

shall have the possibility of use. Access will be 

enabled by portal GIS.

Capacity Strengthening

The Libyan National Geodatabase will be 

established by a contract company, controlled 

by GTC. Nevertheless the staff members of 

SDL must be able to handle, support and 

update it and support the integration of other 

data as from road construction, utility systems, 

planning department and others. This is only 

possible with required software and hardware, 

but more importantly with well trained 

staff members. For this, a 

sequence of educational 

steps is required: including 

a 2 year MSc education for 

staff members with BSc, 4 

year BSc education for staff 

members with High School 

degrees, a sequence of 

2 month courses outside 

Libya, some 2 - 4 week 

general training, 8 week 

software training, 8 week 

project specific training 

and on-the-job training for 

all technical staff members. 

The successful use of the 

Libyan digital base map 

system, not only by SDL, 

requires permanently educated SDL staff 

and also educated staff members for other 

organizations that will use the geodatabase. 

Because of lacking educational facilities 

in Libya, an application oriented School 

for Surveying and Geoinformation shall be 

established at SDL to fulfill the requirement.

Conclusion

Due to the very large project size (covering 

approximately 2000 map sheets at 1:50 000 

scale), the ambitious plan to finish the whole 

project four years after signing and the transfer 

of complete contents from fundamental 

points of the geodetic net  to the GIS portal 

raises several problems to be solved by GTC. 

The project is shortly before signature by 

a contract company, so several steps of the 

consultancy have been finished always.

Area of Libyan National Mapping Project.  Whole area: 1:50 000  Dense area: 1:25 000
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