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1. Introduction

The extent to which countries on the African continent have access to the necessary geo-
infonnation needed for sustainable development and the implementation of the Millennium
Development Goals (MDG) Is largely unknown. Practitioners from across the continent have
in various forums raised the concern about the lack of fundamental geospatial datasets.
They have also raised the concern about the availability of base maps, maps being out of
date or of too course a scale, geo-information not being complete or comprehensive enough
and not being in an slectronic format (Ottichilo, 2005). This is not to say that Africa has no
geo-information at all.

Research has shown that indeed many countries on the continent have access 10 geospatial
data. There are many initiatives on the continent that have and are collecting geo-
information. Some very good axamples of these are the Africover initiative that resorts under
the Globat Land Cover Network (GLCN) of the Food and Agriculture Qrganisation (FAQ), the
Globa! Mapping Project being implemented by the International Steering Committee for
Global Mapping (ISCGM), the Geohazards project as part of a Global Earth Observation
System of Systems and the TIGER initiative (UNECA, 2005). i is therefore not necessarily
the case that Africa does not have the geoinformation that it requires to bring about its own
development.

The question then is - what information is available for each of the different countries of the
continent and is it in a form that will allow it to be effectively utilized in decision-making?
What is important to emphasize in looking at the availability of information is that it is done
within an appropriate framework. The problem in Africa at the present moment is that there
is insufficient knowledge of what geo-information is available, at which scale and format. In
addition, the key issues that have been identified are the availability and accessibility of geo-
infarmation on the continent (Menneke and West, 2001; Schwabe, 2003).

Based on the above issues an initiative was bmposed at a special workshop of
representatives from Affican countries held in August 2003 in Durban, South Africa, The
outcome of this workshop was the Durban Statement on Mapping Africa for Africa (the
Mapping Africa for Africa — MAFA - initiative). This Durban Statement was adopted by the
General Assembly of the International Cartographic Association in 2003 and by the
Committee on Development Information's Geo-information sub-committee (CODI-Geo) at
the third meeting held in Addis Ababa in April 2005. The docurnent provides a set of
recommendations and an action plan for the implementation of geo-information activities in
association with imternational and continental partners.

The vision of MAFA is to accelerate the development of the geo-information industry in
Africa so that it can contribute to sustainable development on the continent and enabie the
goals and objectives of the New Partnership for Africa’s Development (NEPAD) to be
accomplished. Key recommendations included that CODI-Geo in collabaration with the IGA
coordinate the implementation of MAFA activities. These activities would need to be in line
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with the priorities of the NEPAD and would be implemented through the establishment of a
working group (Nyapola, 2005).

The Durban Staternent recommended that regional centres and institutions should play a
key coordination role in the communication of MAFA activities and in the dissemination of
information. Priority activities included the identification of fundamental geospatial datasets
and the conducting of an inventory of these datasets and resources within each country.
Howaver, for this to be done it was decided that an initial project needed to be undertaken to
define what is meant by a fundamentat geospatial dataset. The Human Sciences Research
Council (HSRC) and EIS-AFRICA were contracted to undertake this project.

A user needs assessment was conducted across the continent by sub-regional, regional and
global partners to define what fundamental datasets are and which geospatial datasets could
be classified as fundamental. Before this could be undertaken a set of criteria was identified
that assisted in defining and identifying the fundamental geospatial sets. The set of criteria
that were used included: coverage over the area of interest, consistency of need, sufficient
detail and a diversity of users from different sectors must derive significant benefit from their
use. Fundamental data should also have acceptable standards and validation processes that
ensure consistency, reliability, quality, continuity and accuracy.

With the inputs received from geo-information ‘practitioners across Africa the foliowing
definition of fundamental datasets was adopted:

Fundamental data sets are the minimum primary sets of data that cannot be derived from
other data sets, and that are required 10 spatially represent phenomena, objects or themes
important for the realisation of economic, social, and environmental benefits consistently
across Africa al the local, national, sub-regional and regional levels.

Considering this definition a set of fundamental datasets were identified and included the
following groups of data:

» Gaodetic Control Network

« Imagery

» Hypsography

¢ Hydrography

¢ Administrative boundaries

» Geographic names

« Land management units/areas
» Transporiation

+ Utilities and services

« Natural environment

These datasets were hierarchically ordered info different levels, categories and themes that

reflect their relative and sequential importance in the development of geospatial datasets in
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Aftica. The hierarchy also reflects the functional uses of the fundamental data sets as a
geographic reference frame, as base geography and as a geo-coding scheme needed to
give non-spatial data a geographical reference. The study also presented findings on what
spatial features should form part of the fundamental datasets, what attributes should be

- associated with each dataset, what level of detail the data sets should be developed at, what

metadata should be developed and what were the reqUirements for the temporal updating of
the fundamental data sets. |

Aftar defining what a fundamental geospatial dataset was a further study was commissioned
to catalogue these datasets. By going through this exercise it would then be possible to
undertake a gap analysis to see which of the fundamental geospatial datasets were either
missing or were not suitable for use at a national and sub-regional level. The inventory would
cover the most recent fundamental datasets held by government agencies, parastatals,
NGOs, the private sector and multi-national agencies (e.g. United Nations agencies) at a
national, sub-regional, continental and international level. The inventory. would cover hoth
hard copy and digital datasets. Attributes and metadata, conforming to the 15O 19115
standard, would be collected for each of the fundamental geospatial datasets.

This report covers the approaches used in the above-mentioned study and describes the
findings. Included in this report is information on the availability of fundamental geospatial
datasets and their attributes for individual countries. It can be concluded that the study was
overall successful. The main reasons for stating this is that an extensive network of regional
contres and partners with their national counterparts has been established across the
continent. This network can be utilized for future studies in the geo-information industry in
Africa.

In a study of this nature one must also anticipate some problems, especially if one considers
that information for 30 fundamental geospatial datasets neaded to be collected for each
country in Africa. This required a strong management team and the effective participation of
all partners, which was sometimes difficult to achieve considering the great distances and
technological divides that separate the different regions on the continent. Nevertheless,
extensive information was collected on the availability and attributes of the fundamental
geospatial datasets at a national and sub-regional level, Through this exercise an
understanding has been obtained as 1o what the gaps in the fundamental geospatial
datasets are. The findings will provide an opportunity to identify the priorities and develop
appropriate strategies so that the geo-information needed to assist Africa in achieving its
development and NEPAD objectives.
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2.

1

Study Approach and Considerations

Project management

A projéct management team comprising the HSRC and EIS-AFRICA was set up to guide the
implementation of the project. Partner institutions were also identified at the sub-regional
level as follows:

East Africa;

Coastal West Africa:
Sahelian West Africa:

Southern Africa:

Central Africa:

North Africa;

Regional Centre for Mapping of Resources for Development
(RCMRD)

Regional Centre for Training in Aerospace Surveys (RECTAS)
Centre de Suivi Ecologique (CSE)
EIS-AFRICA

Observatoire Satelital des Foréts d’Afrique Centraie (OSFAC) in
collaboration with the Univarsity of Maryland

Centre for Environment and Development for the Arab Region
and Europe (CEDARE) '

The HSRC assumed responsibility for overall project administration, liaison with international
partners and the Chief Directorate: Surveys & Mapping (CD:SM). EIS-AFRICA was
responsible coordinating the inputs from the sub-regional partners.

Hilorrelure

Figure 2.1: Sub-regional distribution for the purpoge of this study -

- Bince the project team was big and spatially dispersed it wasf'} of vary, high importance fo

kesp the communication channels open. The initialisation workéhop and teleconferencing
roved to be very helpful in ensuring that ali partners were on the same level of

P



understanding, in sharing experiences and expertise and in motivating people. For future
projects it would be recommended to budget more time and money for such activities. E-
mail was used for day-to-day communication.

2.2 Methodology
The study team considered that there were three key strands in the study:

. Identification of fundamental geospatial datasets available for each country through the
procass of collecting information on the available geospatial datasets

. Building a registry or catalogue that contains details of the available fundamental
geospatial datasets, including metadata;

. Establishing what is lacking in terms of the fundamental datasets in each country.

A central question at the heart of the adopted methodological approach applicable to each
of the 30 datasets was: did the dataset exist anywhere? If it did, the approach was then to
establish where it could be found, its characteristics on the basis of selected criteria for
- fundamental datasets for Africa as defined by the earlier study, and then to provide a
description of the dataset. If the dataset did not exist, this would be reported as a gap (see
Figure 2.2). The inventory covered all 54 countries in Africa.

A survey questionnaire approach was adopted as the main tool for the systematic collection
and cataloguing of the relevant information from countries. Howaver, before developing the
questionnaire, and in order to establish the existence of any of the datasets, a deskiop study
of inventories and catalogues of geospatial datasets in Africa and elsewhere in the world
was undertaken. The primary purpose of the desktop study was to gather as much
information on available fundamental geospatial datasets and to identify as many potential
sources as possible. This included literature search on inventories and catalogues that had
been undertaken on geospatial datasets in Africa at the sub-ragional and international levels.
Part of this search was to identify any international organisations that are custadians of the
fundamental geospatial datasets. |
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Figure 2.2: Mathodological approach for the Inventory and cataloguing process

Data holding organisations surveyed included government establishments (ministries, ,
departments, semi-government institutions or para-statals), non-governmental organizations, SRR
and private sector entities both at the country and international levels as well as multi-

national agencies (e.g. United Nations agencies and the Worid Bank).

23 Structure of the questionnaire

As outlined above, the questionnaire was based on three key strands, and focused on the
following “project deliverables”™

a) aninventory of available fundamental datasets
b)  gap analysis and report

c) ametadata catalogue

However, in order to produce the project deliverables the questionnaire was structured to
provide vital information on several elements of the fundamental datasets available in each
Affican country, as well as those held by “external’ organisations.

The questionnaire was designed to capture the c,haracteristicé of identified datasets, e.g.
formats, scales, age of the dataset, the application level and various metadata descriptors.
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Since the approach was to establish the existence or otherwise of datasets, irrespective of
where the dataset was held and who held it, provision was made to cater for the possibility
that some fundamental datasets may be held privately. For this reason, it was necessary to
establish the conditions of access for each dataset to provide for the possibility of a
negotiated access to the data when required.

The questionnaire had seven sections (see Annexure 1):

* The first section related to information about the respondent of the questionnaire and
the data-holding institution.

. The second section established the existence or otherwise of the dataset, either by a
custodian institution or by some other organisation that holds the dataset as a result of
its own functions.

’ The third section deait with characteristics of the data with respect to available scales,
completeness of coverage, publishing year, last update year and whether or not
metadata for the dataset existed.

. The fourth section established the formats of available datasets. Data typesfformats for
the inventory included hard-copy maps, databases, digital spatial data (structured and
unstructurad).

. The fifth section dealt with data accessibility.

. The sixth section dealt with metadata based on the ESRI Profile of the 180 19115
Core Metadata Elements.

. The seventh section was for (official) use and had to be completed by the national
collaborator.

The questionnaire was designed with a focus on ease of completion. For the most part it
listed the 30 pre-determined datasets, and required the respondent simply to indicate by
checking boxes as appropriate.

It should be noted that much of the information required could be obtained from, or are the
same as that would be contained in, & metadatabase about the fundamental data sets.
However, the study team took the view not to assume that all potential respondents would
be familiar with the concept of metadata, or that they would have metadatabases from which
they could extract the required information.

2.4 Questionnaire administration

Sub-regional partners identified national collaborators to assist in the inventorying and
cataloguing process. Such collaborators were typically organisations or individuals in the
public or private sectors that have a good standing in their countries, have a gopd network

with geoinformation organisations, and have capacity to assist with the project. Sub-regional
partners invoived in the project all have well-established networks with geoinformation



institutions. These networks were leveraged in order to save time and to obtain as much
information as possible. Apart from the benefit of covering a wide variety of potehtial
sources, the view of the study team was that this approach would also strengthen critical
networks that can be used in the future for other geospatial projects. Furthermore, it allowed
national partners the opportunity to participate in a pan-Africa project identifying fundamental
geospatial datasets in their respective countries. A list of national collaborators who
participated in the study is attached in Annexure 2.

National collaborators were required to identify key institutions that potentially hold
fundamental datasets, either as custodians, or by virtue of their own functions. The national
collaborators first created contact lists of all the different agencies that they identified,
associating each with the respective datasets they that held. National collaborators
distributed questionnaires to the data-holding institutions by the most appropriate and
reliable way, including e-mail, courier, fax, regular mail (post) and in person.

Daspite several efforts, there were countries where no contacts were established. On top of
this of those where contacts were established, some never responded to the questionnaire.
A total of nine countries were therefore not part of this survey and included: Angola,
Botswana, Comoros, Eritrea, Guinea, Ivory Coast, Liberia, Sao Tome & Principe, Western
Sahara and Zambia.
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Figure 2.3: Countries where no contacts could be established
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Completed questionnaires for respective countries were collated and forwarded by the
national collaborator via courier 1o the respaective sub-regional partner. The sub-regional
partner coliated and validated the retumned questionnaires, including a check for
completeness, and then forwarded the completed and validated questionnaires fo the project
management team.
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The sub-regional partners submitted reports on the inventory process,  highlighting any
salient issues, challenges and significant outcomes.

The international component of the study included contacting identified agencies via
telephone and e-mail. A total of 71 organisations were identified and contacted. Annexure 3
contains a list of all the organisations and their contact details. Although a large number of
organisations were contacted the response was very poor, Despite this, a large number of
datasets were covered, because multi-nationals often have data for more than one
geospatial dataset.

25 Data capture and analysis

A data capture interface was delsigned to capture the data. This allowed the data o be
immediately available in a database format without having to do any conversions. A total of
426 questionnaires were captured — including data from organisations within countries and
multinational organisations.
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Figure 2.4: Data capturing Interface

The project management team assumed responsibility for the capture of data from each of
the questionnaires. A database was be created for the purpose of data capture. querying,
retrieval, and analysis of the survey data. It was expscted that three outputs will be
established from the captured data. The first will be a register of all institutions holding any of
the fundamental datasel captured for African countries. The second will be a database of
available fundamental datasets including data characteristics (formats, scales, age, etc.).
The third output will be the metadata catalogue structured on the basis of the ESRI Profie of
the International Standards Organisation (150) 19115 Core Metadata Elements. The first
two files can be extracted from the final survey database while the latter will be constructed
from the metadata capturing tool.
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2.6 Moetadata

At the project initialisation workshop it was agreed to use a commercial software package to

~ capture metadata. This was done for a number of reasons. Firstly, it was assumed that
: slince this package was one of the major vendors..in Africa, many organisations would
~already have their metadata in this format and it wo@ld therefore reduce our data capture

time and also that of the organisation completing the questionnaire, - Secondly, the software
uses the 1SO standard so there was no need to design a database which represents such a
standard, | |

The acceptance of this decision was dependent on the UNECA being able to import this
format of data into their metadata clearinghouse. A sample was successfully imported in
September and the metadata capturing therefore continued using the vendor software.

E | it 1Ml HEag A LEE U N

Figure 2.5: Metadata capturing

Many organisations did not provide metadata and those that did provide, did not provide the
completed metadata. Again the metadata received from intemational agencies proved to be
useful to fill gaps.

2.7 Gap analysis

The gap analysis conducted in this study was based on the information management
concept of information gap analysis. Gap analysis'is used to obtain an understanding of
what information is available and what information is required to fulfill the business needs. in
this instance the “information” refers to information about the fundamental data sets in Africa
as collected via the questionnaire. |

According to literature, an organisation can conduct a conceptual-physical gap analysis or a
data-function one. In this study a “Conceptual-Physical“ gap analysis was done. The
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conceptual inventory (the 30 fundamental data sets) was compared with the physical
inventory (gathered through the questionnaire). '

The gap analysis dealt with two broad aspects:

i} a basic analysis (as requested by the client), in terms of availability or the non-
sxistence of the fundamental dataset anywhere, and

i)  intermediate analysis (based on additional information from the questionnaire), and
dealing with issues relating to compieteness of spatial .coverage, inconsistency,
quality, etc., in the datasets in terms of suitability for use in decision-making.

An oversupply analysis was also undertaken.

2.7.1 Basic Gap Analysis

The basic gap analysis consisted of a matrix of countries by fundamental datasets. A
calculation has been done to indicate what percentage of fundamental datasets is available
per country. The results are discussed in Chapter 3.

Table 2.1: Example of cross tabulation of countries and data sets

Algeria v v 60
Angola v v 60
Benin v 30
Botswana v v v 100

The same analysis could bd done per dataset will render results like, e.g. in 30 countries
there are no data on boundaries. See the exampie below. Both these analyses will identify
priorities in terms of datasets and countries.

Table 22: Example of cross tabulation of countries and data sets

i ganda: . %Countries -
Gendetic . y Y ‘ 80
control points
Height datum v v B0
Geoid mode! | v 30

v v v 100

The third component of the basic gap analysis was the availability of metadata. If metadata
does not exist, it will be recordad as a gap.

11




2.7.2 Intermediate gap analysls

Scale avallabillty

Each level of the fundamental data sets required different scales of data. The benchmarks
set here are only a recommendation based on the fact that the study aims to establish a
common reference for Africa. Data gathered on scale/resolution in Section 3 of the
questionnaire was analysed here.

For the Primary Reference (Level 0) of the fundamental data sets, the benchmark is data up
to the scale of 50 000. This means that options a) or b) in Question 3-01 to 3-03 is
acceptable for Level 0 data. The Base Geography (Level 1) is derived from the more
detailed primary referance layer, but in turn it is used as base for further derived data and
therefore the henchmark scale for data is up to 50 000. In the case of imagery a 50 000
scale-equivalent source should be used. The benchmark for data housed in the
Administration and Spatial Organisation category (Level 2) is a scale of up to 250 000. Level
3 (Environmental) data also has a benchmark scale of up to 250 000.

.Data that does not fulfill the above requirements constituted a gap.

Quality

The quality of data sefs can be measured in several ways. This study limited itself to the
scale and temporal consistencies. Scale consistency refers to the situation where particular
data sets are available at different scales. Thatis, the completeness of spatial coverage ofa
country is achieved onty by putting together data at different scales. For instance, it may
happen that some countries may have complete coverage of natural water bodies.
However, sections of the country may have been mapped at different scales (e.g. 1:50 000
in some areas and 1:100 000 in other areas, etc.) and the scompleteness of coverage” i1s
achieved only when the various scales are put together. Temporal consistency refers to the
situation where a particular data zet has been acquired at different dates and "completeness
of coverage” is a patchwork of data from different eras. For example, roads data that had
been developed at three different times. In both situations the data sets would not be
homaogeneous and quality (e.9. representation and a possibly changed “ground truth”) issues
arise,

The date of first publication of data will have to be examined o determine temporal
consistency. Although no cut-off date in time will be set, it will be important to flag data older
than a specific date. The repor will not be able to-pass @ judgemernit about the age of data
sets. Consistency in terms of the time periods of data capture (e.g. every 5 years) could
also be investigated.

12




Completeness of spatial coverage

Saction 3 of the questionnaire also asked about the completeness of spatial coverage. The
results of this question was analysed based on the four application levels identified in the
previous study. The table below indicates the detail. |

Table 2.3:

g Lify]
(High Local/municipality level 1:10 000
Medium Sub-national/provincial level 1:50 000
Low National level 1:250 000
General Regional 1:1 000 000

Each level of application will have to be cross tabulated with completeness of spatial
coverage.

Data format

Saection 4 of the questionnaire asked about data format. The first benchmark will be the
percentage of datasets that are not in digital format (i.e. reports, hard copy maps and
tables). The second wenchmark is the percentage of datasets that is not in 2 GIS format.
Both these percentages will be indicative of the gap.

Data accessibillty

Access to data is an important indicator. Section 5 of the questionnaire collects data on
accessibility of data, The percentage of datasets that have “restricted access” will be
regarded as a gap.

2.7.3 Oversupply

The oversupply analysis will indicate where too much data exists. This can be measured at
the country level as well as at the data level. 1t will provide an indication of whefe more
coordination in the geo-information industry is required, as well as less data capturing.

2.8 Quality control

A quality control exercise was undertaken to ensure the quality of the questionnaires
received. A regionally representative gsample was drawn to ensure each region was
prasented in the sample. Thereafter a country within that region was randomly selected and
all the questionnaires for that country were followed up. The sample is shown below.

13
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Table 2.4: Countries selected for quality control

T A e gskﬂm ;
Cameroon West Africa (E*)
DRC Central Africa

| Egypt North Africa
Guinea Bissau West Africa (F**)
Mozambique Southern Africa
Somalia East Africa

*E refers to Anglophona/Coastal West Africa
~F refers to Francophone/Sahelian West Africa

The person completing each questionnaire was briefly interviewed telephonically fo check
the validity of the questionnaire. After the compistion of the interview an index was
calculated to indicate the completeness of the questionnaire (Annexure 4 contains the
interview schedule), The index indicates how complete the questionnaire was before the
quality control was conducted. The following findings are displayed in Table 2.5.

As can be seen from the table, questionnaires for the DRC and Egypt were very well
completed since respondents did not have anything to add. For Mozambigue more
information was added during the quality control interview and therefore the initial completion
rate for the country was 54%. The respondents in the remaining countries in the sample
could not be reached and therefore the results for these are missing.

Table 2.5: Results of quality control

Country | Completeness %
Cameroon Missing
DRC 100

| Egypt 100
Guinea Bissau Missing
Mozambigue 54
Somalia Missing

14



3. Findings

This section encompasses not onty the findings in terms of geo-spatial datasets, but also
considers the findings in terms of the metadata and the lessons Igﬁrht throughout the study.
In tarms of the datasets the findings will focus on individual geo-spatial datasets. Separate
country reports deal with results per country. The level (e.g. Level 0 — Ity of fundamental
datasets across regions will also be compared. A gap analysis will follow this and will aim to
indicate not only the lack of a dataset, but also the extent to which the quality, scale, etc, of
the dataset might be problematic. |

The division of regions as discussed are indicated in Chapter 2. Please refer to the relevant
map for clarity on the regional analysis.

For countries that were not surveyed, it was accepted that geo-spatial datasets do not exist,
except for those covered by international agencies, Despite the fact that a number of
countries were not surveyed, geo-spatial datasets for these were actually fairly well covered
by international agencies.

3.1 Dataset availability

The availability of datasets form part of the basic gap analysis. This analysis can also he
considered from a country level and indeed is the outcome of a country analysis which is
published separately from this main report. A matrix which summarises the availability of the
20 fundamental dataset is found overleaf. This data availability section will focus on the
indications of the matrix. Dataset and regional trends will be discussed at the end of this
saction. Firstly, a dataset analysis will take place.

3.1.1 Geodetic control points

Although not a high count, the majority of countries on the continent (59%) has geodetic
control point datasets. Geodetic control points refer to a list of coordinates with information
on the history of establishment of the network as well as network design in digital map/GIS
format.

From Figure 3.1 it can be seen that Mozambique in Southern Africa do not have this dataset.

Othar countries which do not have geodstic control points data are situated in the central
northern part of the continent, the horn of Africa and Morocco in the northwest.

15
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Figure 3.1:  Distribution of geodetic control points datasets

A regional summary of geodetic contral points datasets indicate that the Central African
region is the best off while North Africa has the lowest count.

Table 3.1: Summary of geodetic control points datasets per reglon

7 "Region. | % Countrles
Central Africa 80
East Africa 58
North Africa 33
Southern Africa 64
West Africa (E)” 70
West Africa (F)* 50

*As indicated earlier these refer 1o English-speaking/Coastal  West Africa and French-
speaking/Sahelian West Africa.
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3.1.2 Height datum

Fifty eight percent of countries indicated that they have height datum datasets. This data
refers 1o a list of primary height points in digital map/GIS form (vertical datum surface),
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Figure 3.2: Distribution of height datum datasets:

Countries across the northern part of the continent don't have height datum datasets. This
band stretches from Somalia in the east t0 Tunisia in the north. In southern Africa it was
mostly the countries that were not surveyed which did not have height datum datasets.

Table 3.3:  Summary of height datum datasets per reglon

JReaion o Countries...
Central Africa | 80
East Africa 58
North Africa 33
Southern Africa 64
West Africa (E) 60
West Africa (F) 60

The overall regional percentages for height datum datasets tend to be low with no region
having more than 64% of its countries with this dataset. The North African region has the
lowest percentage of countries with height datum datasets.
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| 3.1.3: Geoid model

This data refers to geoid-ellipsoid separations (heights at individual points) to convert from

GPS observations to heights. A very low 37% of countries indicated they had geoid model
datasets.
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Figure 3.3:  Distribution of geoid model datasets

It is clear from Figure 3.3 that there is a lack of geold model datasets on the continent. Few
countries have such a dataset and these countries are distributed all over the continent.
Very few francophone countries seem to have such data.

Table 3.4:  Summary of geoid model datasets per region

iRagion: B SiColintries:
Central Africa
East Africa
North Africa
Southern Africa
West Africa (E)
Waest Africa (F)

The regional count for geoid model datasets are very low with the North African region
accounting for 50% of its countries having this dataset, In French-speaking West Africa the
count is as low as 20%.

~ 3.1.4 Aerial photography

By far the majority of countries (74%) have datasets on aerial photography. Most of these
datasets can be traced to international agencies.
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Figure 3.4: DistriBution of aerial photography datasets

Many of the countries with no aerial photography datasets were also not part of the survey.
in general, the continent is well covered in terms of this dataset.

Tabie 3.5; Summary of aerial photography datasets per region

‘Region. .0 %.Countries. -
Central Africa 100
East Africa 67
North Africa 83
Southem Africa 73
West Africa (E) 60
West Africa (F) 80

The East African region has the lowest regional percentage of this dataset while Central
Africa has a 100% coverage.

3.1.5 Satellite imagery

Ali countries in Africa are covered by satellite imagery. This is based on the fact that many
international agencies have satellite imagery for the continent, The regional distribution of
this dataset is therefore equal. Since all countries are covered, no map was reproduced to
indicate the distribution of this dataset.

3.1.6 Digital elevation model

This dataset is also o be found in all countries in the continent, DEM refers to the vertical
distance from the earth’s surface to a base defined by the adopted height datum. The
accuracy and completeness of such data will be discussed in the gap analysis section. The
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regional distribution for digital elavation model (DEM) datasets on the coniinent is therefore
also equal.

3.1.7 Spot heights

Fifty nine percent of countries have spot height datasets. Spot heights refer to the heights of
peaks. In the map it can be seen that many of the countries who don't have spot heights
data are situated in the central Sahara area of the continent. A few countries in the south
don't have spot height data together with some francophone west African countries.

Lagend
=pot heghts
D e

O Mo

[T Ml wiryayad

AL

o 1,000 2,00 3pm
e
Klomaters

Flgure 3.5: Distribution of spot height datasets

Table 3.6: Summary of spot height datasets per reglon

Central Africa 80
East Africa 58
North Airica 100
Southern Africa 55
West Africa (E) 60
West Africa (F) 30

In comparison to other fundamental datasets, North Affica has a 100% coverage for spot
height data. As with many other dataset French-speaking West Africa has a low coverage
for this dataset.

3.1.8 Bathymetry

Bathymetry datasets are mostly in the hands of international agencies. This dataset is only
applicable to countries which have a coastline and refers to the vertical distance of earth's
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surface from base defined by Lowest Astronomical Tide. A 100% of those countries with a
coastline have bathymetry data. There are 10 landlocked countries on the continent which
would therefore not have any bathymetry data.
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Figure 3.6: Distrlbution of bathymetry datasets

The countries on the map which don't have bathymetry data (“landlocked”) are those which
are landlocked and therefore would not have bathymetry data. Some countries indicated
they have bathymetry data (e.g. Mali, Central African Republic, Rwanda and Burundi)
although they don't have a coastiine. This situation indicates an over-supply of data.

3.1.9 Coastline

Thirty percent of countries with coastiines do not have coastline data. The majority of
countries (70%) do however have this data while the 10 landlocked countries do not. This
dataset refers to the limit of land features usually at mean high water level.
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Figure 3.7: Distribution of coastline datasets

Countries who partook in the survey and do not have coastline data are Mozambique, Togo,
Benin and Mauritania, A number of countries with shorelines were not surveyed and
therefore one does not know whether they have coastline data or not.

Table 3.7: Summary of coastline datasets per region

Reg - Coastal:countries .
Central Africa o 100 ]
East Africa 66
North Africa 100
Southern Africa 60
Waest Africa (E) 50
West Africa (F) 57

The regional perspective on the availability of this dataset is quite varied. The coastal
countries of Central and Eastern Africa have a 100% coverage. while the coverage in the
other regions are just above average = between 50-66%.

3.1.10 Natural water bodies

This dataset refers to the location of watercourses, drainage networks and all infand water
bodies (streams, rivers, canals, ponds, lakes, etc.). A 100% of all the countries in Africa
have this geo-spatial dataset and the coverage is therefore complete.
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31.11 GovornmantIAdmmlstratlve boundaries

The coverage for this dataset is 98% of all the countries. The countrles for which the dataset
do not exist are Comoros and Mauritius. This dataset refers to- III'nItS of administrative and
jurisdictional authority.

3.1.12 Populated places

The geo-spatial dataset on populated places includes populatlon centres like urban areas,
towns, localities and rural settlements. A 100% of countries in Affica have this dataset.

3.1.13 Enumeration Areas

This dataset is seemingly very scarce since only 43% of all countries have Enumeration
Area (EA) datasets. The EA geo-spatial dataset refers to boundaries of areas delineated for
the purpose of collecting demographic census information.

From the map it can be seen that many countries in northwest Africa do not have this
dataset. The same applies to a band of countries in the eastern part of the continent and
some central African countries.
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Figure 3.8: Distribution of enumaration area datasets
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" Central Africa 40
East Africa 33
North Africa 67
Southern Africa 64
Waest Africa (E) 40
Wast Africa (F) 20

North and Southern Africa are the best off regions while the remainder of the regions all
have a below 50% coverage.

3.1.14 Place names

Ninety eight percent of all countries have a geo-spatial dataset on place names. The only
country without such a data set is Comoros. This dataset focuses on the official and local

names of places.

3.1.15 Feature names

A dataset on feature names would include official and local names of cultural and
geographic features (including roads). This geo-spatial dataset was represented in 100% of
all the African countries.

3.1.16 Land parcel/ Cadastre

Only 65% of countries :ndicated that they have this dataset. This dataset is defined as “a
consistent framework of land parcel/cadastre boundaries defined for land tenuré purposes,
referenced to a common datum”.
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Figure 3.9: pistribution of land parcel datasets
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A foew countries in eastern and western Africa indicated this data does not exist. In the
central north of the continent Libya and Niger does not have this data either.

Table 3.9;: Summary of land parcel datasets per reglon
RO i s eiCoUNtries

Central Africa 100

East Africa 42

North Africa 83

Southern Africa 73

Waest Africa (E) 70

Waest Africa (F) 50

The countries in the Central African region all have this dataset. East African countries with
a 42% coverage seem to be the worst off in terms of land parcel data.

3.1.17 Land tenure

~ Land tenure refers to current, proposed and historical details of all tenures, e.g. details of
ownership, vesting and including traditional forms of land holding. Only 38% of all countries
on the continent have such a geo-spatial dataset. There are also no international agencies
with such data for the whole continent.

As can be seen from the map, few countries have this dataset. These couniries are located
on the eastern side of the continent and stretches from Swaziland to Egypt, with groupings in
the west, northwaest and west coast.
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Figure 3.10: Distribution of land tenure datasets
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Table 3.10: Summary of land tenure datasets per region

BEgio i% Couptries
Céniral Africa 0
East Africa 42
North Africa 67
Southern Africa B4
West Africa (E) 30
West Africa (F) 20

The only two regions with more than 50% of the countries having this dataset are North and
Southern Africa. The remainder of the regions all have a coverage of less than 50% of
countries. Central Africa is the worst off with no countries at all having such a land tenure
dataset.

3.1.18 Street addresses

Forty six percent of all countries indicated that they have such a dataset. This dataset refers

“to unique street addresses of parcels or properties. No international agencies hold such
datasets either and given the fact that it usually requires intensive labour to coilect or create
such datasets can understand the lack of it.
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Figure 3.11: Distribution of street address datasets

A block of countries in eastern Africa do not have street address data. In north Africa Libya
and Chad do not have this data, while in francophone Western Africa Mali and Ghana do not
have it either.
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Table 3.11: Summary of street address datasets per reglon

East Africa -
North Africa =
Southern Africa ”
West Africa (E) o0
West Africa (F) o

North Africa is the only region with a significant percentage of countries having street
address datasets. Central and West African regions are around a 50% coverage while
Southern and East Africa are very poorly off in terms of street address datasets.

3.1.19 Postal or zip code zones

This dataset is very poorly covered, because only 30% of all countries indicated that they
have such a geo-spatial dataset. This dataset includes boundaries of post code areas.
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Figure 3.12: Distribution of postal code datasets

Very few countries have this data as can be seen from the map. In Southern Africa only
Malawi and Madagascar have such a dataset while in East Africa Ethiopia have such data,
The region with the highest count of countries with such a dataset is anglophone West Africa

with 5.
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North Africa 67

Southern Africa 18
Waest Africa (E) 50
Whest Africa (F) 10

The two best off regions are North and Central Africa, ‘The French-speaking Woest Africa and
East Africa regions are worst off and reflect percentages of lower than 11%. |

3.1.20 Land use planning zones

This dataset refers to boundaries of areas of permitted/restricted land use defined by
planning authorities (and includes conservation areas, heritage sites and restricted areas).
Fifty seven percent of countries indicated that they have this dataset.
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Figure 3.13: Distribution of land use planning zones datasets

Countries on the eastern part of the continent not have this dataset. In the south of the
continent countries like Mozambigue do not have the data. A band of countries from Libya in
the north to Guinea Bissau in the southwest do not have the data either.
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Table 3.13: Summary of land use planning datasets per region

i % Countries
.Caritral Africa 80
East Africa | 42
North Africa 83
Southern Africa 64
West Africa (E) 60
West Africa (F) 40

‘Sahelian {French-speaking) West Africa has the lowest percentage of countries with this
dataset. Ceniral and Northern Africa are best off with 80% and more countries having
access to this data.

3.1.21 Roads

Due to the coverage of international agencies, all countries in Africa have access to data on
roads. It is can therefore be regarded as one of the building blocks of geo-spatial data in
Africa together with other data set off 100% coverage. This dataset refers to the network of
physical roads and carriageways.

3.1.22 Road ceantrelines

in comparison to roads, only 56% of countries have spatial data on road centrelines, Such
datasets should contain the centrelines of roads and carriageways.
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. Flgure 3.14: Distribution of road centrelines datasets
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Many countries on the west coast of Africa lack this dataset. In southern Africa it is the
countries of Mauritius and Mozambigue which are lacking in data on road centrefines.
Central African Republic and Libya don't have this data either.

Table 3.14; Summary of road centreline datasets per reglon

Central Africa B0
East Africa 50
North Africa 67
Southern Africa 64
West Africa (E) 50
West Africa (F) 40

The Central African region is the best of in terms of road centreline datasets since 80% of
the countries in that region have such data. Most of the other regions have a fair to low
coverage with percentages ranging from 40-67%. |

3.1.23 Railways

This data refers to the network of railway lines and due to international data sources ail
countries in Africa have railways data.

3.1.24 Alrports and ports

The same applies for airports and ports where 100% of African countries have this dataset,
The dataset refers to the location of airports, sea ports and navigation aids.

3.1.25 Bridges and tunnels

Fifty seven percent of countries have such a data set. This data includes bridges which are
structures built to carry a road, path, railway, etc. across a gorge, valley, road, railway, river,
body of water or any other physical obstacle. Tunnels are artificial underground passages
through a hill or under a road or river etc., especially for railways or roads o pass through.

Due to coverage by international agencies, many countries have data on bridges and
tunnels. On the west coast of the continent most countries either do not have this dataset or
were not surveyed. Libya in the northern part is also lacking in having data on bridges.
Along the horn of Africa and the east coast, most countries do not have this dataset. The
central part of the continent is well covered.
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Figure 3.15: Distribution of bridges and tunnels datasets

Table 3.15: Summary of bridges and tunnels datasets per region

Region % Countries
Central Africa 100
East Africa 42
North Africa 67
Southern Africa 64
West Africa (E) 60
West Africa (F) 40

East and West Africa (francophone) are worst off in terms of this dataset. Central Africa is
the best off with a 100% coverage.

3.1.26 Power infrastructure

This dataset refers to the locations of trunk or national grid power line networks and major
assetsfinstallations and sources. Only 48% of countries indicated having this spatial
dataset. This is a below average coverage.

The western part of the continent, with the exception of Togo and The Gambia, does not
_ have geo-spatial datasets on power infrastructure. Libya and Chad do not have the dataset
while in the eastern part of the continent the horn of Africa, Kenya, Somalia and Uganda are
lacking power infrastructure data.
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Figure 3.16; Distribution of power infrastructure datasets

In the south countries like Mozambique and Mauritius are lacking power infrastructure data.

Table 3.16; Summary of power infrastructure datasets per region

Region .. .. . -|%Countries
Central Africa 100
East Africa 33
North Africa 67
Southern Africa 64
. West Africa (E) 40
West Africa (F) 20

The regional distribution of this dataset is quite marked and ranges between 20-100%. The
Central African region is best off with a 100% coverage. North and Southern Africa are just
above average in terms of coverage, while East and West Africa are worst off with
percentages of 40% and below.

3.1.27 Telecommunications

This spatial data refers to locations of trunk communication networks and major assets.
Only 43% of countries have such a dataset. In many instances the telecommunications
industry is in the hands of private companies and the existence of such data is seen as
providing confidential data to potential opposition parties.
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[Ragion i |9 Countries .
Central Africa 100
East Africa 25
North Africa 67
Southern Africa 64
West Africa (E) 30
West Africa (F) 10
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Figure 3.17: Distribution of telecommunication datasets

With the exception of The Gambia and Sierra Leone, none of the west African countries
have this data set. In the north Libya and Morocco are lacking telecommunication data while
in the east most countries are lacking as well.

Table 3.17: Summary of telecommunications datasets per ragion

The regional distribution of telacommunication datas_ets is quite varied ranging between 10-
100%. francophone West African is the worst off while Central Africa is the best off. North
and Southern Africa are in the middle ranges.

3.1.28 Land cover

This data refers to the observed bio-physical cover over on the sarth's surface. Although
many international agencies have such data, it does not extend to the whole continent. By
far the majority (76%) of countries have such a dataset.
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Figure 3.18: Distribution of land cover datasets

The few countries that do not have this data are: Djibouti, Benin, Guinea-Bissau, Mauritius
and Seychelles. |

Table 3.18: Summary of land cover datasets per region

Reglon; " Countries
Central Africa 100
East Africa 67
North Africa 100
Southern Africa 82
Waest Africa (E) 60
West Africa (F) 70

In all regions more than 60% of countries have a dataset on land cover, Central and North
Africa both have 100% of the countries with such a dataset.

3.1.29 Soils

This geo-spatial dataset encompasses the boundaries and classifications of soil resources.
A total of 67% of African countries have such a dataset.

39




Lagend
Solls i

A v v :"':m
N ] S
7] ot wrvsynd

o 1 0 100 3,000 4 %
Kiarneters E

Figure 3.19: Distribution of sofl datasets

In the southern part of Africa, Angola, Zambia and Botswana were not surveyed. In East
Africa Tanzania and Uganda does not have soil datasets. In West Africa four countries do
not have this dataset.

Table 3.19: Summary of soll datasets per region

'Regio iCol
Central Africa 100
East Africa 50
North Africa 100
Southarn Africa 73
West Africa (E) 60
Waest Africa (F) 50

The range between the regions on the continent is smaller than for other datasets. Central
and Northern Africa are the best off in terms of soil data. East.and West (French-speaking)
Africa are the worst off.

3.1.30 Geology

The last dataset on which countries had to complete questions was geology. This data
refers to boundaries and classification of geological units. Sixty three percent of countries
had such datasets.
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Figure 3.20: Distribution of geology datasets

In francophone West Africa few countries have geology data. Countries in central Africa are
well represented in terms of geclogical spatial data. 1n southern Africa all countries have this
data set.

Table 3.20: Summary of geology datasets per region
{Region. il Countries. ... ;
| Central Africa 100
East Africa 58
North Africa 83
Southern Africa 73
Waest Africa (E) 50
West Africa (F) 40

Central Africa has the highest coverage of this dataset with 100% of its countries having
such a set. French-speaking West Africa is the lowest with 40%.

In conclusion, datasets with a 100% coverage are those where lack of country datasets were
supplemented by international datasets. Fundamentat geo-spatial datasets with a 100%
coverage on the continent are:

e roads

» bathymetry

« satellite imagery

« airports & ports

« DEM

« natural water bodies.
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The above datasets can be used as the building blocks for establishing further geo-spatial
data on the continent,

The fundamental geo-spatial datasets with the worst coverage is postal codes (30%). Other
datasets for which the coverage was below 40% were geoid model (37%) and land tenure
(38%). The best off regions in terms of individual geo-spatial datasets seem to be Central
and North Africa with high percentages for most datasets. The worst off regions are East
and French-speaking West Africa.

Table 3.21: Summary of continental data representation

T A S W o el St ERE | Ly
Aerial photography T4
Airports & Ports 100
Bathymetry 100
Bridges & Tunnels 57
Coastline 70
DEM 100
Enumeration Area 413
Feature namas 100
Geodetic control points o9
Geoid model 37
Geology 63
Governmeant boundaries 96
Height datum 57
Land cover 76
Land parcels 65
Land tenure 39
Land use planning zones 57
Natural water bodies 100
Place names 98
Populated places ‘ 100
Postal code zones 30
Power 48
Railways 100

| Road centrelines 56
Roads 100
Sateilite imagery 100
Soils 67
Spot heights 59
Street address 46
Telecomms 43

42




In conciusion about the availability of data, the survey results might create the impression
that many geo-spatial datasets may exist complately’ for the continent. From knowledge at
the ground level our team know that this is not always the case. As indicated previously,
. many countries were very well surveyed and this means that there will be a higher likelihood
of various datasets being indicated for that country. What might therefore seem like an
adequate representation of data, will have to be verified by more detailed investigation about
the quality of the data, This will be done in further sections of this chapter.

3.2 Levels of fundamental data

" In the previous study various levels of the fundamental geo-spatial datasets were identified.
in this section the availability of datasets will be analysed by fundamental leve! (Table 3.22
and 3.23). The first level (Level 0) includes geodetic control points, height datum and geoid
model,

Table 3.22: List of levels and fundamental geo-spatial datasets

e.’.’\?;\

‘Data; wThemg%

o Geodetic control points
0 Primary Reference Geodetic Control Network | Haight datum

Geoid model

Aerial photography
Satellite imagery

| Digital elevation model

Rectified Imagery

| Base geography Hypsography Spot heights
Bathymetry
Coastline
Hydrography

Natural water bodies
il Governmental units
Boundaries Populated places
Enumeration areas
Place Namas
Feature Names

L , Geographic names
Administration and

spatial organisation Land Parcsls/Cadastre
[Land management Land Tenure
: Street Address
units/areas] ,
Postal or zip code zones
Land use planning zones
infrastructure Roads
Transportation Road centrelines
Railways
Airports and ports
Structures [Bridges and tunnels]
Uiilities and services Power
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1] Land cover

™ Environmental _
o , Natural environment Soils
Information :
Geology

The survey results for the four levels of data indicats markedly different values. On average
51% of the countries have data for Level 0. Level O is considéred the primary requirement
for setting-up a geo-information structure in a country.

Level |, which forms the base geography (on which other geo-information can be buiit), is
present in 86% of African countries. This is the highest score of comparing all levels,

Level || data is represented in 65% of African countries. This data is organised around the
sub-levels of infrastructure and spatial organisation in a country.

Table 3.23: Realisation of levels by gao;spatial datasets

A, et

e

| Data Set ...
Geodetic control points
. Height datum
0 Primary Reference Geoid model
Average for Level 0
Aerial photography
Satellite imagery 100
Digital elevation model 100
- Spot heights - 60
| Base geography Bathymetry 100
Coastline 70
Natural water bodies 100
B Average for Level ! 36
[ Governmental units 96
Populated places 69
Enumeration areas 42
Place Names 08
Administration and Feature Names 69
spatial organisation | Land Parcels/Cadastre 64
Land Tenure 38
Street Address 45
Postal or zip code Zzones 29
Land use planning zones 56
Infrastructure Roads 100
Road centrelines ' 56

44




e

Railways -0
Airports and ports 100
[Bridges and tunnels] 58
Power 47
Telecommunications 44
Average for Level Il 65
Land cover 76
" Environmental Soils 67
Information Geology 64
Average for Level Il 69

The average percentage of countries that have Level II! data is 69%. Level | is the only level
for which the percentage of countries is above 80%. For all other levels, the number of
countries having these datasets are below 70%.

3.3 Land cover: Southern Africa

The land covar component of the project focused on obtaining information about land cover,
its availability and potential sources for Southern Africa. The final report for this part of the
study is available as a separate repont.

3.4 Gap analysis

Section 3.1 focused on the basic gap analysis, while this section will focus on the
intermediate and oversupply analysis. In terms of the intermediate gap anatysis focus will be
given on scale availability, quality, completeness of spatial coverage, data format and data
accessibility. The oversupply of data will also be discussed in the final instance.

Table 3.24; Gap analysis of geo-spatial datasets
YYD i T #

o

ﬂmpﬂnﬂntsh
Dataset
Country

Scale availability
Quality
Intermediate Completeness of épatial coverage |
Data format '
Data accessibility

QOversupply

3.4.1 Scale availability

For the Primary Reference (Level 0) of the fundamental data sets, the benchmark is data up
to the scale of 1:50 000. This means that optmns a) or b) in Question 3-01 to 3-03 is
acceptable for Level O data.
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In terms of geodetic control points the following was found. Forty five percent of datasets
conform to the required scale of up to 1:50 000 while for height datum the comparative
figure was 53%. The maijority of these dataset is therefore not available at a useful scale.

The Base Geography (Level 1) is derived from the more detailed primary reference layer, but
in turn it is used as base for further derived data and therefore the benchmark scale for data
is up to 50 000. In the case of imagery a 50 000 scale-equivalent source should be used.

The findings for base geography indicated the following scaie availability. The percentage
column indicates the percentage of datasets which was available at the applicable scale (i.e.
up to 50 000). |

Table 3.25; Scale avallability for Base Geography

‘Aerial photography
Satellite imagery

| Digital elevation madel
Spot heights
Bathymetry

Coastline

Natural water bodies

Table 3.25 indicates that of the existing aerial photography and satellite imagery datasets for
Africa, respectively 100% and 86% are at a scale which is useful as base for further derived
data. (Care should be taken to remember that these percantages refer to those data for
which information was received and does not indicate completeness of the dataset.) Just
above 50% of spot heights and bathymetry data are available up to the 50 000 scale, while
low percentages of the other base geography datasets are available at this scale. The
majority of datasets in the Base Geography level are therefore not available at the required
scale.

The benchmark for data housed in the Administration and Spatial Organisation category
(Level 2) is a scale of up to 250 000. The table indicates high percentages of the data on
EA, street address and postal codes data are at a useful scale. Although these percentages
are high, one should remember the presence of such datasets on the continent were low. A
lower percentage of datasets like place and feature names which are available continental
wide are collected at a suitable scale. Most data represented in Level 2 are available at a
scale of up to 250 000.
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Table 3.26: Scale avallability for Administration and Spatial organisation datasets

Governmental units
F'opulated places
Enumeration areas 100
Place Names 83
| Feature Names &8
Land Parcels/Cadastre 23
Land Tenure 97
Street Address 100
Postal or zip code zones 100
Land use planning zones 92
Roads 83
Road centrelines 100
Railways 78
Airports and ports a5
Bridges and tunnels 85
Power 82
Telecommunications 89

Level 3 (Environmental) data also has a benchmark scale of up to 250 000. Of the land
cover datasets on the continent 70% or more are at a scale of up to 250 000 and is therafare
useful. ”

Table 3.27: Scale avallability for Environmental datasets

Land cover

Soils 74
Geology 72

3.4.2 Completeness

Questions on data completeness was asked to obtain an indication of the spatial coverage.
The investigation of the results on data at preferred scales versus completeness rendered
the following results. Due to the richness of the data, these results are analysed
continentally and not by country. '
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Geodetic control points 53 33 | 30| 27 -

| Beight datum 36 0 28 | 40

Aerial photography 26 19 - -
Satellite imagery 27 35 - 60

| Digital elevation model 14 47 33 | 4
Spot heights 33 12 30 33
Bathymetry 36 0 45 25
Coastline 42 12 50 73
Natural water bodies 36 25 36 50
Governmental units - 38 50 66
Populated places - 50 28 69
Enumeration areas 39 25 - -
Place Names - 27 19 62
Feature Names 44 12 19 62

{ and Parcels/Cadastre 22 26 | 18 0
Land Tenure - 0. 23 100
Street Address : 16 10 0 -
Postal or Zip code zones 100 11 50 -
Land use planning zones - 23 35 33
Roads - 32 28 41
Road centralines 25 - - -
Railways - 36 38 84 .
Airports and ports - 51 20 89
Bridges and tunnels 30 44 15 a3
Power 57 16 32 16

1:10 000
Medium Sub-national/provincial leve ~ 1:50 000
Low National level 1:250 000
Gensral Regional 1:1 000 000

Table 3.29 indicates the results of the completeness of datasets. To decomplicate the
understanding, the completeness was measured for a complete spatial coverage {i.e. 100%)
at the relevant scales {e.g. for geodetic control points 53% of the data at the high level was
100% completed.). Percentages do not add up to 100 because the cross tables were
generated at the scales specified in the questionnaire.

Table 3.29: Levels of application for completeness of spatial coverage
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Telecommunications 80 12 22 0
Land cover - 25 33 42 .
Soils - 12 30 | 47
Geology - 14 33 66

*. a missing value indicates that no question was asked about data at this spatial level

Very few datasets had a high percentage of data which were 100% completed. Postal
codes and telecommunications data had the highest percentage of data which can be used
at the high spatial level (i.e. up to 10 000 scale). Care should however be taken in this
interpretation, because both of these datasets had very low percentages of data availability
on the continent. What this means, is that although postal codes and telecommunications
datasets are not available in many countries, in those where it is available, the data is useful
at a high spatial level.

For many datasets, no information was collected about the high spatial level of application.
The remainder of the datasets had fairly low percentages of completeness with all datasets
(expect postal code and telecommunications) indicating below 58% completeness at this
lavel.

On the medium spatial leve! (up to 50 000 scale) most datasets were below 52% completed.
This indicates a gap on the medium level of the spatial completeness of the data.

At the low spatial level (i.e. up to 250 000 scale) 50% of datasets were not completed {with
the exception of satelliite imagery which indicated a 60% completeness at this spatial level.)
This finding also indicates a gap at this spatial level of application.

On the general spatial application level (up to 1 000 000 scale) more datasets had a higher
percentage of completeness. The lowest score was 0 (telecommunications) while the
highest was land tenure with a 100% completeness at this scale. Percentages for other
datasets range between 16% and 89%.

Low percentages of spatial completeness across all spatial levels indicate that most
fundamental geo-spatial datasets do not have a 100% coverage. Subsequently gaps exist in
terms of scale.

343 Dataformat

The data format was recorded in a number of options and for the sake of analysis this report
considers the gap to be those datasets which are in non-digital (i.e. herdcopy) and non-GIS
format. The percentages will not add up to 100%, because respondents could choose more
than one option. This means for example that a value of 4% of data in a non-GIS format
does not imply that 96% of the data will be in a GIS format.
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Geology

From the above data it is clear that iow percentages of geo-spatial datasets are in a non-
digital format with the highest being land cover at 14%. In terms of the data being in a non-
GIS format government (administrative) units had the highest score of 14%. The remainder
of the datasets had fairly low percentages of data being in & non-GIS format. One could
therefore assume that available fundamental geo-spatial datasets are mostly available
electronically and in a. GIS format.
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3.4.4 Data accessibility

Section 5 of the questionnaire collected data on the accessibility of data. The percentage of
datasets that have restricted access was regarded as a gap and is reflected in Table 3.31.
From the table it can be seen that a low percentage of data has restrictions in terms of
access. The highest recorded figure was 6% for aerial photography. This indicates that
most fundamental geo-spatizl datasets are avaitable without major restrictions.

Table 3.31: Data accessibility of geo-spatial datasets

‘Dataset
(aeodetic control points
_Height datum

'G;.\»"u\,,-w s '\_I_.': ‘-1'; {\él:-:-_“:"' gt "ifd“':ﬂ'; R

Geoid modal

Aerial photography
Satellite imagery

| Digital elevation model
Spot heights

Bathymetry
Coastline

Natural water bodies

Governmental units
Populated places
Enumaration areas

Place Names

| Feature Names

Land Parcels/Cadastre
Land Tenure

Street Address

Postal or zip code zones
Land use planning zones
Roads

Road centrelines
Railways

Airports and ports
Bridges and tunnels
Power
Telecommunications
Land cover

Soils

Geology

piwm|lhlww|m|(wlwin|d ] ]o (== | R p = e | o | == (k2 (0 || L R
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In conclusion: Level 0 geo-spatial data is not available at a suitable scale. Most data (less
than 85%) for Level 1 is also not at a suitable scale. For Level 2 and 3 data the scals is
suitable, but the continental coverage of the data is on average 67%.

3.4.5 Oversupply

In some countries like Cameroon there were many agencies having the same dataset which

indicates a lack of coordination on a national ievel. In other countries oversupply occured

when multi-national and national agencies have the same data.

There were a number of countries that were well-surveyed — Cameroon, DRC, Ethiopia,
Ghana, Nigeria, Senegal and South Africa. Not only did they submit a high number of
questionnaires, but also a wide range of datasets covered. '

in conclusion, this section on the availability of the geo-spatial data has shown that although
many datasets exist, the information about the quality of such data is either missing or
indicates that the geo-spatial data is not useful at all. It would therefore seem that the
majority of the geo-spatial data is not useful and this might require further investigation.

3.5 Metadata

The availability of metadata for each of the fundamental datasets received is a key part of
the overall survey. The metadata received will be published on the UNECA's metadata
clearinghouse and will serve to strengthen the African 5DI and more importantly improve
access to geoc-information in Africa. The table below (table 3.32) illustrates a matrix of the
54 countries surveyed and the availability of metadata for each of the 30 fundamental
datasets. The metadata availability section will focus on the indications of this matrix,
Metadata availability and regional trends per dataset wil be described in the following
paragraphs. |t must be noted that this section describes the metadata received for the
purposes of this study and does not indicate the true picture of metadata in Africa, because
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| West Africa (E)

many organisations failed to submit their metadata for consideration.

The purpose of this section is also o describe the metadata received per sub-region and not
describe the condition or quality of the metadata reoords The summary tables will indicate
actual numbers of metadata records received per region as opposed to percentages.

3.51 Geodetic control points

Only eight countries out of 54 (15%) submitted metadata on geodstic control points.

Table 3.33: Summary of metadata on geodetic comtrol points datasets per region

ki b T

Central Africa
East Africa
North Africa
Southern Africa

Waest Africa (F)

3.5.2 Height datum
Only five countries out of 54 (9%) submitted metadata on height datum’s.

Table 3.34: Summary of metadata on Haught datum datasats per reglon

.......

Central Africa 0
East Africa 0
North Africa 0
3
1
1

Southern Africa
Wast Africa (E)
West Africa (F)

3.5.3 Geoid model

Only four countries out of 54 (7%) submitted metadata on their geoid model. Overall low
counts for geoid model metadata was evident across the continent.
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Table 3.35: Summary of metadata on gaoud model datasets per region

Central frlca

0

East Africa 1
North Africa 0
Southern Africa 3
0

0

Waest Africa (E)
West Aftica (F)

3.54 Aerial photography

Only seven countries out of 54 (13%) submitted metadata on aerial photography. Both
Central and North Africa had no metadata for this dataset.

‘Table 3.36. Summary of metadata on aerial photography datasets per region

Reglion No. of countries
Central Africa 0

East Africa
North Africa
Southern Africa
West Africa (E)
West Africa (F)

—_ (k| ||

3.5.5 Satellite imagery

Elaven countries out of 54 (20%) submitted metadata on satellite :magery This is despite
the fact that a 100% of countries on the continent have such a dataset. Both Central and
francophone West Africa had 0 datasets for satellite imagery.

Table 3.37: Summary of metadata on satellite |magory datasets per region

P

Central Africa
East Africa
North Africa
Southern Africa
West Africa (E)
Waest Africa (F)

OLIJUNN—‘O

3.5.6 Digital elevation model

There was 100 % metadata submitted for DEMs and this was primarlly due to the fact the
there was complete coverage by SRTM and in scme instances Glabal ‘Map data for Africa. In
addition 7 of the 54 African (13%) countries submitted their own national DEM metadata.
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Table 3.38: Summary of metadata on digital elevation models datasets per region

FE?

Central Africa 5
East Africa 12
North Africa 6
Southern Africa 11
Wast Africa (E) 10
West Africa (F) 10

3.5.7 Spot heights

Five countries out of 54 (8%) submitted metadata on spot heights.

Table 3.39: Summary of metadata on spot heights datasets per.region

Cantral Africa 0 :
East Africa 1
North Africa 1

| Southern Africa 2
Wast Africa (E) 1
West Africa (F) 0

3.5.8 Bathymetry

Metadata for 38 countries out of 54 (70%) were received for bathymetry. The maijority of this
metadata was provided by the international organisation GEBCO. Only one country
submitted national metadata.

Table 3.40; Summary of metadata on bathymetry datasets per region

T s T
Loy gt AR
p L o4

Central Africa

3

East Africa 11
Naorth Aftica 5
Southern Africa 4
7

8

West Africa (E)
West Africa (F)

3.59 Coastline

Ten metadata records on coastlines were submitted out a possible 54 (19%). Three regions
an the continent did not have any metadata for coastline datasets,
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[iRbgion

Central Afc.a

East Africa

North Africa

Southern Africa

West Africa (E)

Waest Africa (F)

3.5.10 Natural water bodies

There was 100% metadata coverage on natural water bodies for Africa. This was due to the
metadata available from SRTM and Global Map for the whole continent. Eleven countries

.also had their own national metadata on natural water bodies,

Table 3.42: Summary of metadata of natural water bodies datasets per region

Central Africa 5
East Africa 12
Narth Africa 6
Southern Africa 11
Waest Africa (E) 10
Waest Africa (F) 10

3.5.11 Governmental units

Metadata of only fifteen out of 54 countries (28%) on government units were received, In
Central and North Africa there was no metadata for this dataset. .

Tabie 3.43; Summary of metadata on government units datasets per region

R T PR
o of icountrie

Central Africa

East Africa

North Africa

Southern Africa

West Africa (E)

West Africa (F)

M | (R (2 (O | O

3.5.12 Populated places

Nine metadata records were received populated places. That is a response of 17% of all

countries.
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Table 3.44: Summary of metadata on populated places per reglon

frou

Cantral Africa 0

East Africa 2
North Africa 0
Southern Africa 4
2
1

West Africa (E)
West Africa (F)

3.5.13 Enumeration areas

Four countries out of 54 (7%) submitted metadata on enumeration areas. No metadata was
again found in Central and North Africa for this dataset.

Table 3.45; Summary of metadata of enumeration areas datasets per region

iRegion. Noof countrias ..
-| Central Africa 0

East Africa
North Africa
Southern Africa
-|.Wast Africa (E)
West Africa (F)

I N PR [ T P

3.5.14 Place Names

Nine countries out of 54 (17%) submitted metadata on place names.

‘Table 3.46: Summary of metadata on place names datasets per region

Central Africa 0
East Africa 2
North Africa 0
4
2
1

Southern Africa
West Africa (E)
West Africa (F)

3.5.15 Feature Names

Only seven countrigs out of 54 (13%) submitted metadata on feature names. Central and
North Africa had no metadata for this dataset.
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Table 3.47: Summary of metadata of Feature names datasets per region

0
East Africa 1
North Africa 0
Southern Africa 3
Waest Africa (E) 2
West Africa (F) 1

3.5.16 Land Parcels/Cadastre

Six countries out of 54 (11%) submitted metadata on land parcels and cadastre. Central
Africa showed no metadata for this dataset.

Table 3.48: Summary of metadata land parcels datasets per region

iRegion: No..of.countries: .
Central Africa 0
East Africa 2
North Africa 1
Southern Africa 1
West Africa (E) 1
West Africa (F) 1

3.517 Land Tenure

Only South Africa submitted metadata on land tenure.

Table 3.49: Summary of metadata on land tenure datasets per reglon

‘Region.’; 3 couintrles . .
Central Africa 0
East Africa 0
North Africa 0
Southarn Africa 1
West Africa (E) 0
West Africa (F) 0

3.5.18 Street Addrass

Only South Africa submitted metadata on street addresses. - The regional distribution of
metadata for street addresses was therefore very low.
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Table 3.50: Summary of metadata on street address datasets per region
B e R L e | P »*6?; T ”

Central Africa 0

East Africa 0

North Africa 0

Southern Africa 1

Waest Africa (E) 0

West Africa (F) 0

3.5.19 Postal or zip code zones

No metadata was received with regard to postal or zip codes.

Table 3.51: Summary of metadata on postal or zip code zones datasets per region

RO L
Central Africa
East Africa
North Africa
Southern Africa
Waest Africa (E)
Waest Africa (F}

o lojo |o oo 8

3.5.20 Land use planning zones

Three countries out of 54 (6%) submitted metadata on land use planning zones.

0

East Africa 0

North Aftica 0

Southern Africa 2

Waest Africa (E) 1

West Africa (F) 0
3.5.21 Roads r

There is 100% metadata coverage of roads in Africa due to the Digital Chart of the World
and VMAP initiatives. Another eight countries submitted metadata on roads based on their
national databases.
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Table 3.53: Summary of metadata on roads datasets per region

Central Africa 2
East Africa 12
North Africa 6
Southern Africa 11
Woest Africa (E) 10
Waest Africa (F) 10

3.5.22 Road centrelines

Only Kenya and South Africa have metadata on road centrelines.

Table 3.54: Summary of metadata on road centrelines per region

Central Africa 0
East Africa 1
North Africa 0
Southern Africa 1
West Africa (E) 0
West Africa (F) 0

3.5.23 Railways
Complete metadata for African railways was orovided by the Digital Chart of the World.

Table 3.55; Summary of metadata on rallways datasets per reglon_

R i "ﬁf"”n‘*_ A’; ; "'.‘;‘,_ i’m%é@a"):éﬁww:gm Nf‘fy ;\w;ﬁ
Central Africa 5
East Africa 12
North Africa &
Southern Africa 11
West Africa (English) 10
Wast Africa (French) 10

3.5.24 Airports and ports

Complete metadata for African airports and ports were nrovided by the Digital Chart of the
Waorld. '
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Table 3.56; Summary of metadata on airports and ports datasets per region

East Africa 12
North Africa 6
Southern Africa 11
Waest Africa (E) 10
West Africa (F) 10

3.5.25 Bridges and tunnels

Only five countries out of 54 (9%) submitted metadata on bridges and tunnels.

North and francophone Waest Africa indicated no metadata for this dataset.

Table 3.57; Summary of metadata of bridges and tunnels datasets per region

| ‘No:of icountries
Central Africa 0
East Africa 1
North Africa 0
Southern Africa 3
Wast Africa (E) 1
West Africa (F) 0

3.5.26 Power

Three countries out of 54 (6%) submitted metadata on Power.

Table 3.58: Summary of metadata on power datasets per reglon

D e

’ﬁmign k‘ww : 5 ‘- ‘ Sy ] AR Sl
Central Africa 0

East Africa 1
North Africa 0
Southern Africa 2
Q
0

West Africa (E)
Waest Africa (F)

3.5.27 Telecommunications

Only Rwanda and Madagascar submitted metadata on telecommunications.
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Central Africa 0
East Africa 1
North Africa 0
Southern Africa 1
Waest Africa (E) 0
West Africa (F) 0

3.5.28 Land Cover

Twenty three countries out of 54 (43%) submitted metadata on land cover. Much of this can
be attributed to the FAQ Land cover initiatives in Africa.

Table 3.60; Summary of metadata on land cover datasets per region

East Africa

1
7

North Africa 3
Southern Africa 8
2

2

Wast Africa (E)
West Africa (F)

3.5.29 Soils

Ten countries out of 54 (19%) submitted metadata on soils.

_East Africa

North Africa

Southern Africa
West Africa (E)
West Africa (F)

3.5.30 Geology

Eight countries out of 54 (15%) submitted metadata on geology. Again Central and North
Africa did not submit any metadata for this dataset.
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1 Central Africa 0
East Africa 3
North Africa 0
Southern Africa 3
‘ 1
1

West Africa (E)
West Africa (F)

Summary

Metadata records were extremely difficult to source and the resuits illustrated in the tables
above attest to the fact that very little metadata is captured by data custodians and functional
data holders. ‘

Table 3.63: Percentages metadata received per dataset

Dataset. ... | Percentage (%)
Geodetic control points 15
Height datum 9
Geoid model 7
Aerial photography 13
Satellite imagery 20
Digital elevation model 100
Spot heights g
Bathymetry 70
Coastline 19
Natural water bodies 100
Governmental units 28
Populated places 17
Enumeration areas 7
Place Names 17
Feature Names 13
Land Parcels/Cadastre 11
Land Tenure 2
Street Address 2
Postal or zip code zones 0
Land use planning zones 6
Roads 100
Road centrelines 4
Railways 100
Airports and ports 100
Bridges and tunnels 9
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| Power 6
Telecommunications 4
Land cover 43
Soils ' 19
Geology 10

There were only five datasets that had 100% metadata coverage. These datasets were
almost exclusively provided by international agencies and covered tha entire continent.
Land cover metadata at 43% was the next best return and here too it is largely due to the
work of the FAO's Global Land Cover work. A great number of geo-spatial datasets had less
than 10% metadata.

In terms of the regions, Southern African retumned the most metadata. Central and North
African had fewer countries to report on (5 and 6 respectively) but their metadata returns

‘were minimal. In comparison to geo-spatial datasets coverage, these regions had a fairly

good coverage but metadata seems to be lacking.

It is evident from the results shown above that the value of metadata capture and
documentation is not a priority with many of Africa’s geo-information communities and data
custodians.

3.6 Lessons learnt

The purpose of this section is to reflect upon the enormous task that was undertaken in
attempting to catalogue fundamental geospatial data in Africa and importantly learn from the
successes and failures encountered. The aim of the lessons leamt section is also to reflect
on events in a structured way, to be able to learn from what happened (or didn't happen) and
to reuse that leamning process and add to it over time.

It can be argued that a geo-information initiative of this scale has yet to be attempted
anywhere in world. The HSRC/ EIS-AFRICA team together with their sub-regional partners
(CEDARE, RCMRD, RECTAS, OSFAC and CSE) was very optimistic that their consortium
had all the right contacts and credentials to carry out this task with ease. This confidence
could be put down to the success of the first phase of the study i.e. the Determination of
fundamental geo-spatial datasets in Africa.

The consortium believed it was best placed to complete this project successfully, with the
best expertise and most importantly with the best contacts in Africa and internationally. 1t
was also believed that the existing Spatial Data Infrastructures (SDI's) in many African
countries would make the compiling of the catalogue a lot easier.

Much work has been done over the past decades in Africa to develop Spatial Data
Infrastructure. These included several key components of developing a SDI namely, the
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establishment of national geo-spatial data commiittees that look at national fundamental or
core geo-spatial datasets, data standards (including metadata) and the development of
clearinghouse facilities where one could search for data or links to data.

The UNECA has engaged with many African governments around the issues of the
development of National Information and Communication Infrastructures (N1CI's}. NiCl's are
seen to be essential to supporting decision making around nations’ development priorities.
SDI's are very much part of a successful NICI and contributes toward knowledge
management and decision-suppor within government agencies.

With many geo-information experts claiming that eighty percent (80%) of all government
data is spatial in nature, it would be assumed that the value of an SDI would be self
explanatory to African governments. What this study has revealed is that while many
countries have established SDI's at various levels, many of these where in all practical terms
non-existent. Our experience in reality was quite different, while we managed to establish
contacts in all but four of the official 54 African countries (including island states), getting
questionnaires filled in correctly or filled in at all, became a demanding and time consuming
process.

National Data commitiees existed only in name and many SDI websites had no data,
metadata or contactable links. This meant that all the sub-regional partners had to make
contact with national consultants to survey their respective countries. The search for these
consultants was difficult and in some cases impossible. This resulted in time delays and
increased costs as many national consultants had to be sub-contracted.

This study has shown that while there are guidelines to the technical implementation of a
5D and numerous international best-practices to guide us, it is the "softer” institutional
issues that can pose the biggest barrier to obtaining national assessments. Geo-spatial data
is still regarded a sensitive in many African countries and with the military responsible for
mapping in many countries, it's an almost impossible task of obtaining any information that
could benefit the continent as a whole within the timeframe of a project of this nature.
Despite the fact that an official letter from the UNECA was used to introduce the study to
potential participants, the response rate was still Tow in many instances. Governments
should be approached to support these studies by official UNECA correspondence.
Countries that provided inadequate information were often signatories at CODI and therefore
endorsed the development of nationa! spatial data infrastructures and it would seem that
these governments must be reminded of their commitment to the CODI process.

Another lesson learnt is that more time needs to be allocated to the establishment of national

contacts and they should be remunerated appropriately. Some sub-regional partners co-
funded the study to ensure adequate national partigipation.
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The study utilised a single survey instrument (albeit in English and French). The lack of
participation by Angola could possibly be ascribed to the fact that there wasn't a Portuguese
version of the questionnaire available. The guestionnaire became cumbersome to manage

| by agencies that held several datasets for more than one country, because the number of
‘countries multiplied by the number of datasets increased the response time dramatically.

In future the questionnaire should be simple, a web-based option should-be available and
complimentary instruments such as telephonic or face to face ihtervieWs should also be

~ utilised. Importantly too, the guestionnaire must be évailable in all the official Ianguéges of

Africa (English, French, Arabic and Portuguese).

The questions on metadata which was attached to the questionnaire were seen as too
detailed by many respondents. Some respondents had metadata within their organisations
and while others (the majority) couldn't or wouldn't fill in the metadata because thay found it
too time consuming. Where metadata was given, it was often incomplete and in some
cases, not understandable. The metadata survey was essentially a study on its own and
should have been separated from the broader catalogue process.

The culture of understanding that intelligent decisions are based on socund empirical tested
data is absolutely vital for the implementation of sound knowledge management and
dacision supports systems. The value of capturing, verification, use and sharing of the
fundamental geo-spatial datasets as part of nations’ information infrastructure, must be
realised. As mentioned earlier, geo-spatial information is seen as critical to support
governments' development priorities.  With technologies like Google Earth that provide
imagery of the whole globe, national governments should realise the restrictive role spatial
information policies could have on development and services.

3.7 Conclusion

It would be imprudent to believe that SDI will work in Africa if it is sold as pursly a technology
driven solution. The reality of Africa is that the basic 1CT infrastructure is inadequate in most
instances and unreliable at best. Clearinghouses, wab map services etc. require reliable IT
infrastructure. For SDI to work and succeed it must be designed and developed in line with
national priorities such as the NICl's. 1t also requires networks of people committed to
information sharing to be the basis from which a successful SDI can be created and more
importantly sustained.

This study would have been easier to undertake if there were national champions that could
be contacted to provide accurate and up to date details of countries’ fundamental data
inventory. This was evident in Namibia and Madagascar who had such champions and
subsequantly questionnaires were completed within a few weeks.

Have the results of the surveys and lessons we have leamt pointed to & failure in SDI

development in Africa? One cannot conclude that, but there needs to be a re-think on the
approach used to gain political buy-in, sustained funding and implementation.
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4, Conclusion

The summary of the conclusions, policy implications of the findings and suggestions for
further action are presented in this chapter.

In terms of the fundamental geo-spatial datasets it was found that all datasets are available
in Africa — to a lesser or greater degree. Seven datasets are available in below 50% of the
countries on the continent. Another nine datasets are available in all countries (i.e.100%
availability). The quality of these data, however, remain questionable.

Country gaps of the fundamental geo-spatial datasets do exist. Countries with the most
gaps in terms of the datasets are: Angola, Botswana, Burundi, Cape Verde, Eritrea, lvory
Coast, Liberia, Libya, Western Sahara and Zambia.

Contrary to what might have been expected, a low percentage of datasets (less than 10%)
on the continent are in non-GIS format. This means most of the fundamental geo-spatial
datasets should be easy to integrate into a traditional GIS environment. This knowledge
makes it easier to plan for future geo-information initiatives on the continent. |

The value of metadata is not seen and therefore the. keeping of metadata is not prioritised.
Many institutions did not have metadata while others did not have it in a format which could
be easily transformed to the questionnaire format. The low priority of metadata can be seen
in the fact that for only five datasets there was a 100% metadata available. This lack of
metadata could also indicate that existing geo-spatial data are not useful, since it could not
be described in terms of its aftributes, how it was created, lack of geo-spatial reference, etc.

Itis often the softer issues that hamper research. Many initiatives have taken place in Africa
to establish SDI's and other geo-spatial data infrastructure, so one would expect a general
knowledge and openness across the continent to such operations, Yet, it is often
institutional issues which seem to obstruct the verification of such infrastructure.

4.1 Policy implications

Since this study was carried out over international boundaries, one has to accept that not all
countries will place the same priority on executing a study of this nature successfully. Itis
therefore also difficult to make policy recommendations since there is no regional body
which can legally enforce any recommendations of this study.

However, it remains important to analyse the findings strategically in order to coordinate
future initiatives in this field of study. We would therefore recommend that the CODI IV
mesting should consider to strongly urge national governments to place a priority on the
(further) development of the fundamental geo-spatial datasets.
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The implementation of national SDI's seem not to have been successful in most African
countries, and we would therefore recommend a re-design of the thinking around SDI's. The
implementing of structures might be too abstract for the solving of real data issues.
Approaching $DI establishment from the data or demand-side might show better results.

4.2 Unresolved issues

Although the initial aim of the project was simply to report a gap as the non-existence of a
fundamental geo-spatial dataset, the study team tried to move further by investigating the
quality of existing data. it remains the responsibility of whoever executes decisions based
on this report to consider that the quality of some existing geo- spatial datasets might not be
suitable.

4.3 Future action

This study has illuminated the need for human capacity buiiding. From responses received it
could be concluded that respondents did not know about the existence of many geo-spatial
datasets, because they were either not informed enough or the data was useless. To
resolve this situation, one needs to consider building the human capacity on the continent. It
is also an important factor to consider if international agencies are planning to fill the geo-
spatial data gap in Africa.

If CODI wants to ensure the effective entrenchment of the fundamental geo-spatial datasets
in national structures, it should place a priority on the development of those datasets which
have a low representation on the continent (i.e. those which are available in less than 50% of
tha countries).

At the same time, CODI should discourage further development of fundamental geo-spatial
datasets for which there is already a 100% coverage. This action would reduce expenditure
on datasets which already cover the continent effectively.

Since CODI does ot have enforcement power, the team can only recommend that CODI
should place stronger emphasis on the role of national government structures to proactively
enhance and collaborate with research in the geo-spatial information arena. By doing this,
softer issues would hopefully enjoy lower priority and make future research in this field
easier to conduct.
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£t HSRC MAPPING AFRICA FOR AFRICA

" Human Sclences

Fesaarch Gouncl CATALOGUE OF AVAILABLE FUHDAMENTALsGED-SPATIAL -
DATASETS FOR AFRICA AND COUNTRY:-GAP ANALYSIS

INVENTORY QUESTIONNAIRE

INTRODUCTION

The "Mapping Africa for Africa” (MAFA) initiative seeks to address the lack of accurate, reliable and
up-to-date fundamental geo-spatial datasets essential for effective and efficient decision making and
development planning in Africa. The initiative was launched by the Committee for Development
Information (CODI), Subcommittee on Geo-information (Geo) of the United Nations Economic
Commission for Africa (UNECA). As part of this process a study to determine what constitutes
fundamental geo-spatial datasets for Africa have been undertaken. The study identifics and defines
the fundamental geo-spatial datasets and their attributes.

The next stage of the process is to identify and catalogue what fundamental datasets are currently
available at national and regional level, both in-country and from external data holdings. A gap
analysis is also to be done for each country indicating what dataset is/are lacking. In this regard a
continent-wide inventory of fundamental geospatial datasets and gap analysis is to be undertaken to
identify where future projects should focus their attertion in closing the geoinformation gap in Africa.

The inventory and cataloguing will be undertaken through the use of a combination of a
guestionnaire, face-to-face, and tclephonic interviews as the means to achieve the above objectives.
This questionnaire is intended to be uscd as the main instrument for the inventory.

For Official Use Only

| 01. Quesﬁﬁnnaire serialno; Oz.l;ispatch dnte:.‘ DD - _M_:\_,g__.‘_‘_&iﬁ'_
03. Name of COMNEY . .ou irvrnrmammsiinsimarannrssssarsnasiss D4. Country ISO Alpha-3 Code:......ovivnvnininniie
05, First name(s):...............; .............................. 06, LASE BATIE, 4 vmerenecessronmmmsasnmiiisrsssansasnsasrnsas
D7, Tl e uersnenrnrrsrarassrmsessbspanasanmsmisnsassssnissamn DB FAX e et ienrenrmnnrtsusnreamssrnnrysarnermsrarsnaipsaanats
O o T LT T DL




;Section 1: Organisational Information

Py E:.%

1L

(il

Person completing the questionnaire
111, First name(s): .....coovvrsrenrrmmsarmsmsranarnnnas vers 112, FAmILY DATNE: . v0vvrreenrimrminisirsnmnnnsnean,
113. Teliiiviiviersmssonrmrmeesiennenne cerrrrrrerer e e 114.Email:........... e s s
12. Organisational information
121. Name of organisation:.............. bertrsrrres e aren, cerrre e rrrerrasearerens . .

....... i tteerenrienavanrenrevestnrennrernrennnrrrrsnrinseansrnareessisssrrenssennreans 1220 ACFOIYIMIccoiierisieninanssins
123. Full physical address:............ . erirrrranaeramanas rvrrrirresaaaness crsremrarannan cirerrmenrraTaas
124. Full postal address:......... . creverrrnrasanes B irraressareereitbrartntErannaann
125, Tek:.uovenrinrnrirecnnanerens S ceverrnereeneees 126, FAXeeercserorsnnsissinsissssansnasens
127. Emaili,.cooeennee. Cisrsnrasararinae errrrerarnrrnas veees 128, Web siter........ cerrararanie rassnianeanans Cisiserrrsaaa
129. Head of organisation:

1291, Title: (Please tlck () as appropriate) O Prof DODr. GiMr. O Mrs. OMs.

1292, First name(s)l...cooerearmnrnan S e 1293, Family Name: . .ooooneviinannnnnn.

1294. Designation of head of organisation:.......oeeeeeee. B~ Ceasrsreinnans Cerreaaraeas Cbrrne e -
13. Organisational Description
131. Which of the following best describes your organisation? (Put an “x” in the appropriate box (&) as may

apply.)

a [:I Government ministry/department (national/sub-national} b [0 Local government authority
c[] Non-governmental organisation (NGO) d[J Semi-governmental/Para-statal

d[] Academic/research institution e[l Private company

International/Multi-lateral g Other

132. In the context of this project please indicate the area of jurisdiction or interest of your organisation? (Put
an “x” in the appropriate box (E) 25 may apply.))

al_] Regional (Africa-wide ) b[]  Sub-regional (e.g. ECOWAS)

¢[C] National d[d Provincial/State (or similar)

e[ District (or similar) f[] Local government/authority

—d
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Section 2: Availability of fundamental geo-spatial datasets

'Which of the following datasets does your organisation hold either as a custodian, OR hold as a result of its own
functions (Please put an “x” in the appropriate box (&) as may apply).

PLEASE CHECK ONLY ONE COLUMN PER DATASET.

Dataset

Custodian

Functional
Holding

2-01
2-02
2-03

Geodetic control points
Height datum
Geoid model

2-04
205

Aerial photography
Satellite imagery

2-06
2-07
2-08

Digital elevation mode]
Spot heighta
RBathymetry

2-09
2-10

Coastline
Matural water bodies

2-11
2-12
2-13

Governmental/ Administrative units
Populated places

Census ehumeration areas

2-14
2-15

Place Mames
Feature MNames

2-16
2-17
2-18
2-19
2-20

Land Parcels/Cadastre
Land Tenure

Street Address

Postal or zip code zones
Land use planning zones

2-21
2-22
2-23
2-24

Roads

Road centrelines
Railways
Airports and ports

2-25

Bridges and tuninels

2-26
227

Power infrastructure

Telecommunications

2-28
2-29
2-30

Land cover
Soils
Geology
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b

)
d)
€)

completeness
data iz avalla

in terms of scale, the spnaller:

=£25%

year when the dataset was first published

year of last update

icable spatial ‘Coverage. are
2 ='26580%"

by an “x” in the appropriate box () whether metadata is available for

each scale/resolution_of dataset

Dataset

Scale (000Y
Resolution (m}

Completeness

Year 15t
Published

Year Last

Updated Metadata

301

Geodetic control points

al1=10

b 12-50

¢ {062.5-100
d [1125-250

¢ [J500-1000

..................

..................

..................

...............

...............

g

3-02

Height datum

a[d=10

b [112-50

¢ [162.5-100
d []125-230
& [3500-1000

..................

..................

...............

...............

...............

...............

...............

...............

3-03

Geoid model

N/A

3-04

Aerial photography

a[d=10
b (12
c [J20-50

..................

------------------

...............

---------------

...............

...............

3-05

Satellite imagery

a[d=2.5m
b [15-20m

¢ J20-80m
d [J= 1000m

..................

------------------

...............

---------------

...............

3-06

Digital elevation model

a[]<2.5m

b [15-50m

¢ [150-125m

d [1125-1000m
e [=1000m

..................

..................

---------------

...............

3-07

Spot heights

a[1=10

b [112-50

c [162.5-100
d [1125-250

¢ [11500-1000

..................

..................

...............

...............

...............

A T X RN

...............

...............

...............

3-08

Bathymetry

a[d=10

b [J12-30

¢ [162.5-100
d 5 125-250

e £1500-1000

..................

..................

..................

...............

...............

...............

...............

...............

O
O
(]
O
(M
|
a
O
O
O
|
Cl
O
O
O
0O
O
|
g
O
0
a
0
8
;|
O
(]
O
]
0
O
O
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Section 3: Data Characteristics T Lo - : ' "’l ' '
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For each t‘updament 1 dgtaset indicated in Sec 'nn 2.85 % ':
i a) availabllity. by.‘scale/resolution {where applu:abl E
Be reminded that,: b
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Dataset

Scale (000)/

Resolution {m)

Completeness

Year 1st
Published

Year Last
Updated

Metadata

3-09 Coastline

a =10

b [d12-50

c [062.5-100
d [3125-250

e 15001000

..................

...............

...............

...............

3-10 Natural water bodics

a[J=10

b []12-50

c [62.5-100
d 0125-250

& [1500-1000

..............

units

3-11 Governmental/Administrative |a [310-50

b []62.5-100
¢ 1125250
d []500-1000

Populated places

a[J12-50

b [162.5-100
¢ £1125-250

d CJ500-1000

..................

...............

Census enumeration aréas

a[]10
b 50

..................

...............

Place names

a 11230

b [162.5-100
c 0125250
d [(J500-1000

..................

---------------

...............

...............

...............

...............

3-15 Feature names

ad=10

b 312-50

¢ [162.5-100
d [1125-250

¢ [0500-1000

.................

..................

..................

...............

...............

...............

...............

3-16 Land parcels/cadastre

a[1=10

b [10-30

¢ [162.5-100
d [0125-250

e [ 500-1000

..................

---------------

3-17 Land tenure

a[J10-30

b [J62.5-100
¢ []125-250

d [1500-1000

...............

...............

EIDEIEIDDE!EIEII:IEIDEIDDDDDDDDDDDDDDDDL’IDDDDDDDD




Page b

Dataset

Secale (H0)
Resolution (m)

Completeness

Year 1st
Published

Year Last
Updated

Meétadata

3-18

Street address

a =10
b [112-30
¢ O=62.5

...............

...............

...............

3-19

Poastal or zip code zones

a =10
b C]12-50
¢ =625

..................

...............

3-20

Land use planning zones

a[110-50

b [62.5-100
e [J125-250
d 0J500-1000

------------------

..................

...............

...............

...............

...............

3-21

Roads

a[J10-50

b T162.5-100
¢ 0125-250

d [J500-1000

..................

------------------

...............

...............

3-22

Road centrelincs

a[z10

..................

---------------

...............

323

Railways

a[310-50

b [162.5-100
¢ [J125-250
d [J500-1000

..................

..................

...............

...............

...............

a i n i EE A

...............

3-24

Airports and ports

a{d10-50

b 62.5-100
e [0125-250

d [3500-1000

...............

---------------

...............

...............

3-25

Bridges and tunnels

a[J=10

b [110-50

¢ [162.5-100
d O125-250

= [1500-1000

..................

..................

..................

...............

...............

---------------

...............

...............

...............

...............

...............

3-26

Power infrastructure

a[]=10

b ] 10-50

c [062.5-100
d [0125-250

e [1500-1000

..................

...............

...............

3-27

Telecommunications

a =10

b 110-30

¢ [062.5-100
d[J125-230

e [J500-1000

..................

..................

...............

...............

...............

...............

DDDDDDUDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
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Dataset

Scale (000)/

Resolution (m)

Completeness

Year st
Published

Year Last
Updated

Metadata

3.28 Land cover

a [J10-50

b [162.3-100
c [125-250

d [J500-1000

..................

...............

...............

3-29  Soils

a [J10-50

b [62.5-100
¢ J125-250
d C1500-1000

...............

3-30  Geology

a [110-30
b 62.5-100
¢ []125-250

d OJ500-1000

...............

oCpoDOoOoooo0Dand

Note:

For each documented dataset, additional relevant details should be provided in Section 6 on metadata.
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Section 4: Data format

" Please indicate by an “x” in the appropriute box (E)::;the ft:iji:‘jﬁht(s} of gach available fundamental dataset
that is held by or available from your institation, whether as:a custodian, or as a result of your functions.

Fundamental Data

Reports

Hardcopy

Tables -

Electronic

i | Spresdshieét

Database

GIS

format

Other
Digital |
Flles |

4-01 Geodetic control points
4-02 Height damm
4-03 Geoid model

O

O

4-04 Aerial photography
4-05 Satellite imagery

4-06 Digital elevation model
4.07 Spot heights
4-08 Bathymetry

4-09 Coastline
4-10 Watural water bodies

411 Governmental/
" Administrative units

4-12 Populated places

4-13 Census enumeration areas

0 olonlooolooooad

4-14 Place Names
4-15 Feature Names

4-16 Lang Parcels/Cadastre
| 4-17 Land Tenure
4-18 Street Address
4-19 Postal or 2ip code zones

4-20 Land use planning zones

4-21 Roads

~ |4-22 Road centrelines
4-23 Railways

4-24 Airports and porty

4-25 Bridges and tunnels

426 Power infrastructure

427 Telecommunications

4.28 Land cover
4-29 Soils
=30 Geology
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Section 5: Data accessibility

Please indicate how your organisation grants access to available fundamental geo-spatial data, and what
acccss conditions apply. Please indicate by an “x* in the appropriate box (B} as may be applicable.

5-02 Height datum
5-03 Geoid model

‘ Accessibility Access conditions
Fundamental Data . ]
Unrestricted | Authorisation]  Seale- . -
access roquired | dependent Restricted Against payment
5-01 Geodstic contrel points O ad O

5-04 Aerial photography
5-05 Satellite imagery

5-06 Digital elevation model
5-07 Spot heights
5-08 Bathymetry

5-09 Coastline

5-10 Natral water bodies

Governmental/

311 Administrative units

5-12 Populated places

5-11 Census enumeration areas

5-14 Place Names

5-15 Feature Names

5-14 Land Parcels/Cadastre
5-17 Land Tenure

5-18 Street Address

5-19 Postal or zip code zones

5-20 Land use planning zones

5-21 Roads

5-22 Road centrelines
5-23 Railways

5-24 Airports and ports

5-25 Bridges and tnnels

5-26 Power infrastructure

5.27 Telecommunications

5-28 Land cover
5-29 Soils
5-30 Geology
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Section 6: Metadata

For each dataset for which you have indicated in Section 3.that metadat‘ag;ist&s please provide the following
information. Please make copies of this section and complete for ench dataset,

Notes:

1. For “Questionnaire serial no.” below please wote thie geria
 augstionnaire, (Ttem 01-under the “For Official Use Section).

‘2. For “Dataset reference” below please enter the full item reference from Section 3. For example, if the
metadata is for bathymetry data corresponding to the scale range of 100:000 — 250 000, the Dataset
. reference will be 3-08e, o ’ ' 1
. 3, For “Title of dataset” please use the following convention; [Name of country_Official dataset name_scale or
resolution]. For example, the title of the 1:250 000 national roads dataset for Ghana at will be
“Ghana_National Roads_250K” ' . :

Mandatory Elements:

Questionnaire serial no.:

Dataset reference: ‘ ]

Title OF dALAREL: vevrerere e cceerrrer s s ssar s pesesrererrarrraaentinierEen e i SUUUPRP

ADEETACL, vvesrereessesensesssssrsosoisssssssrsreriosestabanmsanan s8I NI P r SRR e PP PPPTH ~—l

IMEERAALE QAL evveeerererroecsieseevereseceetirt s a s s n B R T SRR R S S .
OAEINALOT(S): ovunerieremmmrasnis et i preversrenne e ereee it e s
Language of dAtSEE i st VUSRI e
Theme keyworda: ... bbb crere e e
Theme keyword thesaurs: ..., peeereanre e T eeeeererarrenes tirs e T rTr A e

Bounding coordinates:
West bounding cOOrdINate! ...t prrerernr ey Ar s e peoenen
East bounding coordingte: ... vt ST, T
North bounding COOTINALE: ivvvuvuer s s i s

South bounding cOOTdINALE! ......cuummeresisimininrsisn ettt s b
Cloordinate SYSEIT NAINED uuv i sisssm st perrmrrnrr Pt TP

Geodetic model:
Horizontal dARI NATAE .vviimmimiessmessss s YT PPORIOR _
EIPSOIE MAIMET evrrrorsirarnesss s oo e prersresrea T
Kemi-major XI5 .o e freeesesrer b PR, VTR
G =IO AXIS: 1evsveisssininereremnttaas s snrnaens et preereeberr et reeer e st
Denominator of flattening ratio: ....... [P— peanernrerrenren serrereenens JOTOT PR e ——

Lineage:
Qriginal SOULCE: ..oocvrrrivsnrnrins S T e JUT— VUV PP



Page 11
v ProCESa(EE) BIEP(EY: 1rve e th b e s

Time period MFOTIIALION! ©iiiiiiiniirniisisisrir ettt 8RR RSP p SR
! LT e LR Tl s s o 1ol cEO RO TP OO U I PP PP PP P EP

Status:
1 PLOBIESE! ovveoem st i s e DO P PRSP

Maintenance and update FEqUAITY. ..ot i

ACCEES COTLEIIAIIER. e eeeeottiirtsrnesrresrisssrrseaees oosiaEErREENEERER T ST g mnnmee ke s eEr s EmRarTr T Trar oo s LT AL REE L F L LR Es Ea bbb

TR COTISITELIIES . +1vrevrvsseneensesereessessnsnererseseeseessassareess s rerareaE oo ee o4 8 E s AE AR R A TE R R a R e et AT LR LR E L pypr e bbb

Conditional Elements:
Geo-spatial data presentation (vector, raster, prid)
For vector data:-

Scale OT NI DAPPINE UL 1oevev seecsscsismimnsabs s REaLsrs b

File FOrMALAALE SIUCIUIE: 11ivuverrreressisensnsreasrrrnrrrsasistansnsis s arnraes s b L 2o

B

For raster data;-

Spatial resoIUtON: ..o OOy R VPR
File format/data structure:.............. ferieissrnabrrrrrr e base e rE heieersiees s re i s e e Ae e R R e e e e r ey eeets

Online linkage (if dataset is available OnlNE): .
Resource descripton: ..., e PP PO PP
Native dataset TOITAL o st Feeerree et b [T
Native dataset eNVITOIINENt, ... oo tes et s, SOV OV
File OF A1 MAITIE ... it ier et s s ST VPR POTO
TAEASET BLZE. ovverereresssrssoeossssssesesesssesmesceedebibstas b s es e H L LTS n s E AL LRI T TS b0
MEtadata AAEES ...veoooiriie sttt VOO PR
LANGUAZE OF TIETAGAIAT .oooovvuuuuuuimrnsresss s oeesss eSS
Metadata contact information (if different from ftem [2):

CONtACE OTRAMIZATION: .01iivirrriereeebare s e OTRTRP TP

COMEAGE PEISOTE - vvsarvanssenssaesesssassenrars s s LA RS4RI LT

COMEACE AOAGTEEST .- oo cvetveriessseseeeeestasatasars e ee e b e e R T R o0 h LTRSS SRS EE L1 bR S
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Address type (mailing/physical)! e

CHtY! it Postal code (where available):.......oo
COOUIEY: 1ovvermmeeemseeiesbsee s resess s semsee et 0B AR PR 242 SRR R R R s
Contact telephome: .o Brmnail e

Metadala StANAATD TS tvrivieersoeeee s s e sresrsrsrerreos st b sarn e rE 172 E SRR R g E TS5 b 4 LR

MEtAAALA SEANAATH VEFBIOMT 1rreeeeeeeersriressersrirrsessemssres s srsranrimeeeecedshnbs e areraa e ELL R RSS2 2SR R e



MAPPING AFRICA FOR AFRICA
Catalogue of Available Fundamental Geu—Spatial Datasets for Africa and
Country Gap Analysis

Guidelines for Completing the
INVENTORY QUESTIONNAIRE

1. Background

In 2005, the Chief Directorate: Surveys and Mapping of the Department (CDSM) of the South
African Department of Land Affairs commissioned the Human Sciences Research Council
(MSRC) and EIS-AFRICA to undertake a user needs assessment of fundamental geospatial
datasets in Africa. The project was under the auspices of the "Mapping Africa for Africa"
(MAFA) initiative, launched by the Committee for Development Information (CODI),
Subcommittec on Geo-information (Geo) of the United Nations Economic Commission for Africa
(UNECA), in collaboration with the International Cartographic Association (ICA). The main aim
of MAFA is to address the lack of accurate, reliable and up-to-date fundamental geo-spatial
datasets essential for effective and efficient decision making and development planning in Africa.
The purpose of the user needs assessment was to determine what constitutcs fundamental
geospatial datasets in Africa from a uscr perspective.

As a follow up to the user necds assessment, the CBSM has commissioned a survey to catalogue
available fundamental geo-spatial datasets, and to undertake gap analysis for all countries of
Africa. The aim is to undertake a continent-wide inventory of fundamental geospatial datasets,
and a gap analysis to identify where future projects should focus attention. The project has four
specific objectives:

+  Conduct an inventory and collect metadata for available fundamental geospatial datasets
in Africa;

«  Store the information in a catalogue that will be housed as-part of the UNECA’s metadata
node; '

» Conduct a gap analysis in respect of deficiencies in the fundamental geospatial datasets,
including the extent to which countries in Africa have access to such data;

» Inventory existing land cover datasets in the SADC region.

The project team has decided to usea combination of a questionnaire, face-to-face, and telephonic
intervicws as the means to achieve the above objectives. This docurnent targets national-leve¢l
collaborators. It provides a context and guidance on the methodological approach to the inventory
and catalogning process, definitions of terminology, and how 10 complete the questionnaire, The
inventory of existing land cover datasets in the SADC region is being managed separately and is
not covered by these guidelines.

2. Fundgmentnl datasets

The user needs assessment recommended that the following definition of fundamental dataset be
adoptﬂdl:

Fundamental datasets are the minimum primary sets of data that cannot be derived from
other datasets, and that are required to spatially represent phenomena, objects, or
themes important for the realisation of economic, social, dnd environmental benefits
consistently across Africa at the local, national, sub-regional and regional levels.

| Determination of the fundumenta) geo-spatial datasets for Africa through a user neweds analysis, Human Scicnces
Research Council/EIS-AFRICA, February 2006
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In arriving at this definition a number of issues and criteria for identifying data as fundamental
were considered. These included elements that have been highlightéd in the statement above.
Others included:

Must contain sufficient level of detail appropriate for the intendéd applications;
Must include, either explicitly or implicitly, a réference frame (geodetic or coordinate);

Must be continuous, contain consistent information, and have comﬁlete 'cdvérage for the area
of interest; ‘ ‘
Must conform to accepted standards and norms, ensuring that it can be combined with other
groups of data of any sort to create value-added products. :

Table 1 presents the datasets that were identified, and which form the basis of the current project.

Data Theme Dataset
Geodetic Control Network Gieodetic control points
Height datum
Geoid model
Rectified Imagery Aerial photography
Satellite imagery
Hypsography Digital ¢levation model
Spot heights
Bathymctry
Hydrography Coastline
Natural water bodies
Boundaries Governmental/ Administrative vnis

Populated places

Census enumeration areas

Geographic names

Place Mames

Feature Names

[Land management units/areas]

Land Parcely/Cadastre
Lang Tenure

Streat Address
Postal/zip code zones

Land use planning zones

Transportation

Roads

Road centrelines
Railways
Alrports and ports

Struchures

[Bridges and tunnels]

Uilities and services

Power

Telecommunications

Natural environment

Land cover
Soils
Geology
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3. Approach and considerations

The overall project framework is shown in Figure 1 below.

. Figure 1: Schematic representation o pJ cbmpcnts

EN | Project management

A project management team comprising the HSRC and EIS-AFRICA has been set up to guide the
implementation of the project. Partner institutions have also been identified at the sub-regional
and international levels.

3.2 Methodology
There are three key strands in the implementation approach adopted. These are:

«  Tdentification of fundamental geospatial datasets available for each country through the
process of collecting information on the available geospatial datasets

» Building a registry or catalogue that contains details of the available fundamental
geospatial datasets, including metadata;

«  Establishing what is lacking in terms of the fundamental datasets in each country.

A central question at the heart of the adopted methodological approach is, for each of the 30
datasets idenmified by the user nceds assessment as being fundamental: dees the dataset exist
anywhere? If it exists the approach is then to establish where it can be found, its characteristics on
the basis of selected critetia for fundamental datasets highlighted in Section 2 (also see full report
on the determination of fundamental datasets for Africa), and then to provide a description of the
dataset. If the dataset does not exist, then there is gap (see Figure 2).
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Figure 2: Methodological approach for the inventory and cataloguing process.”

In establishing the existence of particular datasets a desktop study of inventories and catalogues of
geospatial datasets in Africa and elsewhere in the world will be done, The primary purpose of the
desktop study is to gather as much information on available fundamental geospatial datasets and
to identify as many potential sources as possible. This will include literature search on inventories
and catalogues that have becn undertaken on geospatial datasets in Africa al the sub-regional and
international levels. Part of this search will be to identify any international organizations that arc
custodians of the fundamental geospatial datasets.

The inventory will cover all 53 countries in Africa. A survey guestionnaire approach has been

adopted as the main too} for the systematic collection and cataloguing of the relevant information
from countries. Data holding organisations ta be surveyed will include govemnment ¢stablishments
(ministries, departments, seni-government institutions or para-statals), non-governmental
organizations, and private-sector entities both the country and international levels, and
multinational agencies (¢.g. United Nations agencies and the World Bank).

Characteristics of identified datasets, e.g., formats, scales, age of the dataset, the application level,
and various metadata descriptors, will also be documented. Since the approach is to establish the
existence or otherwise of datasets, irrespective of where the dataset is held and who holds i,
provision has been made to cater for the possibility that that some fundamental datasets may be
held privately. For this reason it will be necessary to establish the conditions of access for each
dataset to provide for the possibility of a negotiated access to the data when required.

Gap analysis will deal with two broad aspects:
1) the non-existence of the fundamental dataset anywhere, and
o

if) issues relating to incompleteness in coverage, inconsistency, quality, etc., in the datasets.

Guidelines on how to undertake the gap analysis and write it up will be produced separately.
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33 Questionnaire administration

Sub-regional partners will identify mational collaborators to assist in the inventorying and
cataloguing process. Such collaborators will be organisations or individuals in the public or
private sectors that have a good standing in their countries, have a good network with
geoinformation organisations, and have capacity to assist with the project. Partners involved in
the project at the sub-regional and regional levels all have well-established networks with
geoinformation institutions which will be leveraged to obtain as much information as possible,
Apart from the benefit of covering a wide variety of potential sources this approach also
strengthens critical networks that can be used in the future for other geospatial projects.
Furthermore, it allows national partners the opportunity lo participate in a pan-Africa project
identifying fundamenta) geospatial datasets in African countries.

National collaborators will identify key institutions that potentially hold fundamental daiasets,
either as custodians, or by virtue of their own functions. The national collaborators are required to
create a contact list of all the different agencies that they identify and associate with each of the
various fundamental geospatial datasets. It is anticipated that the national collaborators may have
to e-mail, courier, or fax copics of the questionnaire to data holders, for example, when they are in
another city. Collaborators will follow up regularly with the data holders by the most appropriate
means including e-mail and telephone. Where necessary they will organise and hold face-to-face
interviews with holders of the datascts in their countries. If the national collaborator is an
institution it is expected that specific individuals, for instance a GIS Technician, will be assigned
to the exercise and “formal” time allocated for chasing up on the data holders to get them to return
their questionnaires, -

Completed questionnaires for respective countries will be collated and forwarded by the national
coliaborator via courier to the tespective sub-regional partner. The sub-regional partner will
collate and validate the returned questionnaires, including a check for completeness. Where
necessary, the sub-regional partners will follow-up with national collaborating centres who have
not completed their work. The contact lists produced by the national collaborating centres will be
used to see what progress has been made in cach country. The sub-regional partner will then
forward the completed and validated questionnaires to the project management team.

The regional partner witl prepare and submit a report on the inventory process, highlighting any
salient issues, challenges, and significant outcomes.

34 Data capture and analysis

The project management team will assume responsibility for the capture of data from each of the
questionnaires. A database will be created for the putpose of data capture, querying, retrieval, and
analysis of the survey data. It is cxpected that three databases with be established from the survey
data. The first will be a register of all institutions holding any of the fundamental dataset of/on
African countrics. The second will be a database of available fundamental datasets including
data characteristics (formats, scales, age, ete.), The third database will be the metadata catalogue
structured on the basis of the LSRI Profile of the International Standards Organisation (IS0)
19115 Core Metadata Elements. This is in recognition of the fact that many geo-data production
institutions in Africa use one or more of the ESRI suite of products, and may already have
metadata in this format.

Tt is intended that these “different” datahases will be structured in such a manncr that it would be
possible to link and integrate elements.

4. Structure of the questionnaire

The questionnaire is based on the three key strands elaborated upon in Section 3.2, and focuses on
the following “project deliverables™

a) aninventory of available fundamental datasets
b) gap analysis and report
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c) ametadata cataloguc

However, in order to produce the project deliverables the questmnnmre is structured to provide
vital information on several elements of the fundamental datasets available in each African
country, as well as those held by “external” organisations.

The questionnaire has seven sections:

= The first section relates to information about the re:spondenf of the questionnaire, and
the data-holding institution.

= The second section establishes the existence or otherwise of the dataset, either by a

custodian institulion or by some other organisation that holds the dataset as a result of
its own functions,

» The third section deals with characteristics of the data with respect to available scales,
completeness of coverage, publishing year, last update year, and whether or not there
is metadata for the datasct.

» The fourth section establishes the formats of available datasets. Data types/formats

for the inventory include hard-copy maps, databases, digital spatial data (structured
and unstructured),

» The fifth section deals with data accessibility.

» The sixth section deals with metadata based on the ESRI Prafile of the [8O 19115
Core Metadata Elements,

« The seventh section is for (official) use, and is expected to be completed by the
national collaborator.

The questionnaire is designed with a focus on ease of completion, For the most part it lists the 30
pre-determined datasets, and requires the respondent to indicate by checking boxes as may be
appropriate. It is hoped that this format makes the completion of t]:ur: quesiionnaire a straight
forward activity not requiring a lot of time.

5. Explanation and definition of terms

Terminology used in the questionnaire is explained below:

Unique referencing

It should be noted that the numbering format adopted in the questionnaire (s-nn) is to facilitate
sectional referencing while maintaining unigue identifiers for the respective datasets. The first
part of the number {s-) is a “sectional flag” referring to the section of the questionnaire where the
particular item of interest appears; the second part (nm) always refers to the same dataset
throughout the questionnaire. For cxample, item 2-27 refers to the reads dataset in section 2,
while 4-2/ refers to the same dataset (roads) in section 4 of the questionnaire. In this way it would
be possible to query the database for all or parts of, or extract information only pertaining to the
roads dataset.

“Official Use Only” section

The Terms of Reference call for evidence that sufficient effort was made to obtain the required
information to the satisfaction of the client. To this end regional partners must ensure that details
of their respective national collaborators are available for possible follow-up by the project team.

Questionnaire serial no.

Before distributing the questionnaires the national collaborator is required to allocate a serial
number to each questionnaire. The number should be 4 digits, from 0007 to 9999. Serial numbers
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should be recorded against the recipient institution, as part of the details of the questionnaire
distribution list.

Disparch date

The date on which the questionnaire is dispatched to an institution should be recorded on cach
questionnaire dispatched using the DD-MM-YY format.

Name of country:

Name of the country for which the questionnaire represents.

ISO Alpha-3 Country Codes

The national collaborator is also required 1o fill in the ISQ Alpha-3 Country Code. This code will
be used together with “Ztem #122 Acronym” to create unique identifiers in the database, e.g., ZAF-
CDSM for the South Afiican Chief Directorate: Surveys and Mapping.

The list of country codes are as follows™:

Algeria DZA Libyan Arab Jamahiriya LBY
Angola AGO Madagascar MDG
Benin BEN Malawi MWI
Botswana BWA | Mali MLI
Burkina Faso BFA Mauritania MRT
Burundi BDI Mauritius MUS
Carneroon CME. Morocco i MAR
Cape Verde crv Mozambique MOZ
Ceniral African Republic CAF Narnibia NAM
Chad TCD Niger NER
Comoros COM | Nigeria NGA
Congo COG Rwanda RWA
Cate dIvoire CIv Sao Tome and Principe STP
Democratic Republic of the Congo | COD Senegal SEN
Dijibouti Dn Seychelles 5YC
Egypt EGY Sierra Leone SLE
Equatorial Guinea GNQ Somalia ‘ SOM
Eritrea ERI Sonth Africa ZAF
Ethiopia ETH Sudan SDN
Gabon GAB Swaziland SWZ
Gambia GMB Toga TGO
(thana GHA Tunisia TUN
Guinea GIN Uganda UGA
Guinea Bissau GNB United Republic of Tanzania | TZA
Kenya KEN ‘Western Sahara ESH
Lesotho LSO - | Zambia ' IMB
Liberia LBR Zimbabwe ZWE
First name(s):

First name or surname of the person administering the questionnaire.

Family name: .
Last pame or sumame name of the person administering the questionnaire,

2 Excerpted from Wikipedia, with country names and codes as desigmated by the Internations] Standards Crganisation
(http:/fen. wikipedia.org/wikilS0_3166-1_alphu-3)
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Tel./Fax/E-mail:
Contact details of of the person administering the questionnaire.

Section 1: Organisational Infermation

Part 11: Person completing questinnnaire

‘The person given the responsibility within the data holding instimation to fill the questionnaire
should fill in details about himself/herself. “Family name” (frem 112) is the same as swmame or
last name, as used in certain cultures.

Telephone number (ftem 113) should be provided complete with the country code, arca or city
code. If the person is on an extension this should also be indicated.

Part 12; Organisational information

The official name of the data holding institution should be provided (ftem 121}, together with the
official acronym (Item 122). The acronym will be used as an identifier in the database. Tt is
therefore critical that this piece of information is filled in. '

Ttem 123 refers to the physical location or street address of the data holding entity. In case this
entity is part of a larger organisation, the address of the place (unit, centre, department, ete.)
where the dataset is kept should be provided here. ftem 124 refers to the address for delivering
postal items or mail. If this is the same as the physical address it should be indicated. If the
institution has an official e-mail address (Item 127) or web sitc (Item 128) these should be
provided.

Information about the head of the organisation (ftem 129) is required to facilitate possible official
communication at a later date, Jtem 1294 requires the official designation, title or position of the
head of the organisation, e.g., Director, Executive Secretary, ctc.

Part 13: Organisational description

Item 131 requires the respondent (o indicate the type of organisation that the holder of the geo-
spatial data is.

in addition the geographic scope, coverage or jurisdictional area should be specified (Ttem
132). In terms of Ttem 132 Provincial/State (or similar) refers to the second-level of the national
administrative  structure; District (or similar) refers to the third level, and Local
government/authority refers 1o the city/municipality/town council level.

Section 2: Availability of fundamental geo-spatial datasets

Dataset definitions:

The following definitions for the fundamental datasets are taken from the report on the
“Determination of the fundamental geo-spatial datasets for Africa through a user needs
analysis ™.

Geodetic control points: List of coordinates with information on the history of
establishment of the network as well as network design in
digital map/GIS format.

Height datum: List of heights of primary height points in digital map/GI5
form (vertical datum surface) .

Geoid model: Geoid-ellipsoid separations (heights at individual points) to
convert from GPS observations to heights '
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Aerial photography:
Satellite imagery:

Digital elevation model:

Spot heights:

Bathymetry:

Coastline:

MNatural water bodies:

Govemmental/ Adininistrative
uhits:

Populated places:

Census enumetation arcas;

Place Names:

Feature Names

Land Parcels/Cadastre:

Land Tenure:

Street Address:
Postal/zip code zones:

Land use planning zones:

Roads:

Road centrelines:
Railways:
Airports and ports:

Bridges and tunnels:

Aerial photography
Satellite imagery

Vertical distance from the earth’s surface to a base defined by
the adopted height daturn

Heights of peaks

Vertical distance of earth’s surface from base defined by
Lowest Astronomical Tide

The limit of land features usnally at mean high water level.

Location of watercourses, drainage network, and all inland
watcr bodies (streams, rivers, canals, ponds, lakes, etc.)

T.imits of administrative and jurisdictional authority
(Intcrnational, national, sub-national boundaries, and local
government areas)

Population centres including urban areas, towns, localities, and
rural scttlements

Boundaries of arcas delineated for the purpose of collecting
demographic census information

Official and local names of places

Official and local names of cultural and geographic features
(including roads)

A consistent framework of land parcel/cadastre boundaries
defined for land tenure purposes, referenced to a common
datum ‘ ‘

Current, proposed and historical details of all tenures, ¢.g.,
details of ownership, vesting, and including traditional forms
of land holding.

Unique Street Address of parcels/properties

Boundaries of post codc areas

Boundaries of areas of permitted/restricted land use defined by
planning authorities (includes comservation areas, heritage
gites, and restricted areas)

Network of physical roads and carriageways

Centrehine of roads and carriageways

Network of railway lines

Location of airports, sea ports, and navigation alds

Bridges are structures built to carry a road, path, railway, etc.,
across a gorge, valley, road, raikway, river, body of water, or
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any other physical obstacle.

Tunnels are artificial underground passages through a hill or
under a road or river etc., esp. for railways or roads to pass

through

Power infrastructure: Locations of trunk or national grid power line networks and
major assets/installations, and sources

Telecomumunications: Locations of trunk communication networks and major assets

Land cover: Observed bio-physigal cover over on the earth’s surface

Soils: Boundaries and classifications of soil rcsources

Geology: | Boundaries and clagsification of geological units

Custodian:

A custodian is an organisation (or other group, occasionally an individual) which is mandated by
policy or legislation to be in the best position to produce the dataset and to ensure the quality and
accessibility of a dataset, and to advise on appropriate uses thereof ’,

Functional holding:

In most cases, data owners or holders are also the custodians, However this may not always be
the case. It is therefore important to recognise that data custodianship differs from data
ownership, Custodianship does not necessarily signify ownership. There are situations where a
dataset that is needed for the execution of an organisation's functions may not exist and the
organisation goes out on its own to create and hold it. In such a situation the owner retains
intellectual property rights over the data. However this does not constitute custodianship, and the
option of funetional holding is provided to accommodate such a sitvation. The owner may
choose to delegate usage and/or distibution rights to the mandated custodian of the dataset. In
such a situation the custodian may be likened to a trustee in terms of its relationship with the data.

Section 3: Data Characteristics
Scale (*000)/Resolution (m):

Levels of detail required for a universal set of fundamental geospatial data for the whole of Africa
vary, ranging from highest to lowest, This reflects the variety of features and the range of spatial
attributes that may be represented at the respective scales. The recommmended levels of detail of
information and the corresponding application scales and data resolution set for the fundamental
datasets are as indicated in the table below:

Highest Site B>1:5 000

High Local/municipality level 1:10 000 =5
Medium Sub-national/provingial level 1:50 000 =50
Low National level 1:250 000 £125
General Regional 1:1 000 000 = 1,000

} world Conservation Monitoring Centre. 1998, WCMC Handbooks on Biodiversity Information Management.
Valume 5; Dats Custodianship and Access. Reynolds, J.H. {Series Editor). Commonwealth Secretariat, London, ix +

24pp.

Page 10



In order to accommodate the possibility of deriving these “boundary” scales and/or resolutions
from existing larger scale or higher resolution geospatial datasets, scale/resolution ranges arc
-used in the questionnaire. Respondents should choose ranges that correspond to the available
data. For instance, if there are no 1:250,000-equivalent bathymetric.data, but 1:125 000 scale data
is available the “100 — 250" option should be checked. Since map scales are not “continuous”
scale ranges corresponding to commonly available/used maps have been adopted as the
boundaries in the questionnaire. The following table should be used as a guide:

Scale Range (,000y  |Typical available scales

=10 1:2,000; 1:5,000; 1:6,000; 1:9,000

10-50 1:10,000; 1:12,000; 1:20,000; 1:24,000; 1:25,000; 1:31,680; 1:50,000
62.5-100 1:62,500; 1:63,360; 1:80,000; 1:100,000

125-250 1:125,000; 1:126,720; 1:250,000

500-1000 1:500,000; 1:1,000,000

Respondents should be reminded that, in terms of scale, the smaller the number representing the
"oround distance”, the larger the scale, and vice versa. Therefore, although the use of the
greater/less than signs (*=>" and *<”) may not appear to be “logical”, it is only used as a shorthand
in the questionnaire. For instance, “=>/0" is a shorthand for large scale maps or data sources of
scales larger than 1:10,000. Respondents should think of the numbers indicated for “scale” as the
denominators of “representative fractions™.

For datasets that are normally characterised in terms of data resolution, commonly used
resolutions are used as the range boundaries. Here the greatcr/less than signs (> and “<7) take
on their logical meanings.

Completeness:

Completeness refers to the percentage of the spatial (geographic) and jurisdictionallrespoﬁsibility
area for which data is availablc.

Year 1st published/Year last updated:

In order to get a sense of the age of available geospatial data the year when the data was first
published, and the last known year when it was last updated should be indicated. If the dataset
has not been updated since it was first published the corresponding space should be left blank.

Metadata:

If there is information on how to locate the dataset, evaluate whether the dataset meets one’s
requirements, how to extract the relevant data, how to actually make full use of the data in an
application, etc., this should be indicated by an “X".

Section 4: Data format

A core objective of the inventory process is to document the existence or otherwise of

" fundamental datasets. In this regard due cognisance is taken of the possibility that datasets may
exist in formats other than digital.

Reports:

This format should be checked if the dataset is available in a report, whether published or
unpublished.

* See, for example, hitp://igd. water.uss g¢ himl, accessed 31 May 2006,
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Hardcopy tables:

This option should be selected if the dalaset is available in tabular paper form in files, log books,
archived paper records, ¢tc. Tables that are ouputs from_word-processed documents ghould
not be included in this, unless the digital files are not available. o

Hardcopy map:

This includes all analogue “map " formats, i.ncluding paper prints and .ﬁhns

Electronic spreadsheet:

Select this option if the data organised and held in daggiial tables, such as Excel or Lotus 1-2-3
worksheets which can be directly manipulated. ' o

Database:

Select this option if the data organised, structured and held in a database management system
such as Dbase, Access, Oracle, ete.

GIS format:

Select this option if the data is held as a GIS-readable formar, whether structured or otherwise,
vector of raster format, irrespective of the software or system used to capture the data.

Other digital files:

Select this option if the data is available in seme other digital format, including word-processed
tables, structured and unstructured lists, and scanned “maps”.

Section 5: Data accessibility

Organisations generally have some form of policy or practice with regard to the release of data
and information, This section of the questionnaire asscsses the ways in which available
fundamental datasets may be accessed. This is important particularly in respect of data that may
be privately held by various entitics.

Accessibility:

Where data is accessible to all users “Unrestricted access” option should be selected. Where
some form of requisition and approval is required in order for data to be accessed
4 duthorisation required” should be selected. In some cases, accessibility may depend on the
level of detail or scale of the data as, for example, in the case of census data where enumeration
area data may not be released to users but peneralised census data may be readily available. In
such sitmations the “Seale-dependent™ option should be indicated. Where data access is restricted,
for instance where data is for internal uses only, the “Restricted” option should be sclected.

Aecess conditions:

Conditions of access are grouped into two categories only. Where data is made available freely,
without any conditions whatsoever, the “Free” option should be selected. If there is any form
of payment, for instance for the media or, say, cost of reproduction, the “Against payment”
option should be selected.

Section 6: Metadata

For each dataset that is documented (as per Section 3), additional information about the dataset is
required. For the purpose of this project the profile of the IS0 I 9115 Core Metadata Elements as
implemented within ESRIs ArcCatalog tool has been adopted’. This is in view of the vact that
many geo-data producing organisations in Africa use the ESRI suite of products (i.e., Arc/Info or

5 hitp//www.gsri.com/metadata/estiprof80.hml
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ArcView GIS) which incorporates the ArcCatalog tool to capture metadata. Those more familiar
with the Federal Geographic Data Committee (FGDC) Content Standard for Digital Geospatial
Metadata (CSDGM) should note that the main differences appear in how the elements are called
and defined. To ease comprehension of terminology, especially for those familiar with the ISO
19115 Core Metadata Elements, the equivalent terms are indicated in italics and square brackets
[xxxex] in the following definition of terms.

It should be noted that some metadata elements which are conditional in the 1SO 19115 have
been made mandatory for the fundamental datasets. This is in view of peculiar conditions in
Africa, including colonial history which has imposed different systems on countries, and data
quality issues. To avoid duplication of questions, elements that are covered by the other sections
of the questionnaire, ¢.g., metadata contact, publishing date of date, etc., are not repeated here,
The relevant fields in the meladatabase will be populated using the information from other
sections of the questionnaire.

For the purpose of the project it should be noted that complete metadata is required for the
identified fundamental datasets. If metadata has been captured only partially, the
missing/incomplete/additional information should be filled in.

Mandatory Elements:

Questionnaire serial no.: :
The serial number indicated on the front page of the questionnaire, (fzem 01 under the
“For Official Use Section) should be quoted here.

Dataset reference:
The full item reference for the respective dataset from Section 3 should be quoted. For
example, if the metadata is for bathymetry data cormmesponding to the scale range of 100
000 — 250 000, the Dataset reference will be 3-08¢, This is to facilitate accurate
refercncing of the metadata to the respective dataset.

Title of dataset [Dataset title]:
Name by which the cited resource is known should be indicated. The following
convention should be used: Name of country_Official dataset name_scale or resolution of
the dataset. For example, the title of the 1:250 000 national roads dataset for Ghana at will
be “Ghana_National Roads_250K”

Abstract:
A brief narrative summary of the dataset

Purposc:
A summary of the intentions with which the dataset was developed

Metadata date [Metadata date stamp):
Date that the metadata was created

Orlginator [Dataset responsible party]:
The name of an organisation or individual that developed the dataset

Language of dataset:
Language(s) used within the dataset

Theme keywords [Dataset topic category: .
Main theme(s) or common-use word or phrase used to describe the subject of the dataset.

Theme keyword thesaurus:
A formally registered thesaurus or a similar authoritative source of theme keywords
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Bounding coordinates [Geographic location):
Geographic position of the dataset

Coordinate system name [Reference system]:
Name of the coordinate reference system used in the dataset

Geodetic model: ﬂ
Parameters for the shape of the earth at the point of the dataset

Lineage:
Information about the source data, cvents or processes used in constructing the dataset

Time period of content/information:
The year (and optionally month, or month and day) for which the dataset corresponds to
the ground |

Currentness reference:
The basis on which the Time Period of Content/Information is determincd

Currentness reference is indicative of how "up-to-date" the dataset is in relation to the
“ground condition” (i.e., when the "real world" looked the way it is described in the data
set), The Currentness Reference requires the data producer o.identify if the Time Period
of Content dates and times refer to the ground condition, dérived from some source, or
refer to some later time when the information was recorded, published, etc.® In other
words, the publication date is not sufficient information regarding currentness. For
instance, the ground condition, date of map that was digitized, etc., should be indicated in
addition, Also if multiple dates or a range of dates apply, these should be listed and
explained. ' o )

Status of the dataset:

Progress:
The statc of the dataset, ¢.g., complete, under development, etc.

Maintenance and update frequency:
The frequency with which changes and additions are made to the dataset after the

initial dataset is completed

Access constraints: )
Restrictions and legal prerequisites for accessing the dataset

Use constraints: '
Restrictions and legal prerequisites for using the dataset after access is granted

Cuonditional Elements:

Geo-spatial data presentation {Spatial representation (1S0) or Direct Spatial Reference
(CSDGM)]:
Method used to spatially represcnt geographic information, i.¢. vector or raster or grid

Online linkage [On-line Resource]:
Information about on-line sources from which the dataset can be obtained

Resource description:
Type of online resousce, e.g., downloadable data

¢ MetaLite 1.7.5 Onling Help - FGDC Standard, Scotion 1 - Identification Information,

Sfgdeid.html
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Native dataset format [Distribution format(s)|: ‘
Description of the computer language construct that specifies the representation of data
objects in a record, file, message, and storage device or transmission channel, e.g., ESRI
Shapefile

Native dataset environment:
System platform (operating system, geo-information system/software) on which the
dataset was created, e.g., Microsoft Windows 2000 Version 5.1 (Build 2600) Service
Pack 2; ESRI ArcCatalog 8.2.0.700

File or table name |Metadata file identifier]|:
Unique identifier for this metadata file

Dataset size:
Size of dataset on the siorage device

Metadata date:
Date metadata was created

Language of metadata:
Language used for documenting metadata
Metadata contact information (if different from Item 12):
Contact organisation:
The organization responsible for the metadata information

Contact person:
The person responsible for the metadata information

Contact address:

Address type:
The mailing and/or physical address for the organization or individual

City:
" The city of the address where the metadata is held

Country:
Country where the metadata is held

Postal code:
The ZIP? or other postal code of the address where available

Contact telephone:
The telephone number by which individuals can speak t0 the organization

or individual

Metadata standard name:
Name of the metadata standard (including profile name) used

Metadata standard version:
Version (profile) of the metadata standard used
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|1 | Geodetic control points

HSRC

Humas 2clences
Reanarch Gouncll

Catalogue of Avallable Fundamental Geo-Spatial Datasets for Africa

Quality control survey
Good day

My name is .....ooeieee | am phoning on behalf of the Mapping Africa for Africa

(MAFA) initiative. Your organisation/ company was surveyed by one of our national partners
in the past six months and you had to complete a questionnaire about which of the 30
fundamental geo-spatial data sets your organisation have.

The reason for my phoning is that we are doing quality control of the original fieldwork and |
would like to ask you a few questions about your organisation’s questionnaire(s).

1. Do you have about 15 minutes’ time to answer a few questions now?

Yes Continue with interview

No Arrange an agreed time within the next 24 hours to phone again

(if the respondent is not the most appropriate person to speak {0, obtain the name and

contact details of such a person and phone him/her, First prize is however to speak to the
person who completed the questionnaire on behalf of the organisation).

2. Just to refresh yo is a li T ONLY NAME

LlSt of mordinates wrth Infonnation on the | hlstory of
establishment of the network as well as network deslgn in digital
map/GIS format.

2 Height datum List of heights of primary helght points in digttal map/GIS form

(vertical datum surface)

3 Geoid model Geoid-ellipsoid separations (heights at individual points) to
convert from GPS ohservations to heights

4 Aerial photography Aerial photography '

) Satellite imagery Satellite imagery

Vertical distance from the earth's surface to a base defined by
the adopted height datum

6 Digital elevation model




7 Spot helghts Helghts of peaks

8 Bath\(metry Vertical distance of earth's surface from base defined by Lowest

| Astronomical Tide

9 Coagttlne The limit of land features usuallyl at mean high water level.

10 Natﬁral water bodies Location of water@ourses, drainage network, and all inland water
hodles (streams, rivers, canals, ponds, lakes, etc.)

11 Governmental/Administrative units | Limits of administrative and jurisdictional authority (International,
natlonal, sub-national boundarles, and local government areas)

12 Populated places Population centres including urban areas, towns, localities, and
rural setdements ‘

13 Census enumeration areas Boundaries of areas delineated for the purpose of collecting
demographic gensus information

14 | Place Names Officiat and local names of places

15 Feature Names Official anci Iocai names of cultural and geographic‘ features
{including roads)

16 | Land Parcels/Cadastre A consistent framework of land parcel/cadastre boundaries
defined for land tenure purposes, referenced to a common
datum

17 Land Tenure Current, proposed and historical detzlls of all tenures, e.g.,
details of ownership, vesting, and including traditional forms of
land hoiding. |

18 Street Address Unique Street Address of narcels/properties

19 Postal or zip code zones Boundaries of puét tode areas

20 Land use planning zones Boundaries of areas of permitted/restricted land use defined by
plarning authorities {includes conservation areas, heritage sites,
and restricted areaé)

21 Roads Network of physical roads and carriageways

22 Road centrelines Centreline of roa«:'ls and carriageways |

23 Railways Network of railway lines

24 Airports and_ports Location of alrports, sea ports, and navigation aids

25 Bridges and tunnels Bridges are struétdres buiilt to carry a road, path, railway, etc.,
across a gorge, valley, road, raiiway, river, body of water, or any
ather physical cbstacle.

Tunnels are artficial underground passages through a hill or
under a road or river etc., esp. for raiways or roads to pass
through

26 Power infrastructure Locations of trunk or national grid power fine networks and

major assets/Iinstallations, and sources




27 | Telecommunications Locations of trunk communication networks and major assets
28 Land cover Qbsarved bio-physical. cover over. o‘n“the earth's surface
29 | Solls Boundaries andﬁ_&jﬁﬁcations. of soll. resources

130 | Geology Boundaries and cla‘:};siﬁcatlon oigeoilogical units

Looking at the completed questionnaire for your organisation, you indicateD that you hold the
following datasets: (READ OUT from Questionnaire)

3. Are there any datasets which you hold, but was not listed in the questionnalre?

Yes

Ask person to list these — make a note

No

Continue with Question 4

4. Of the datasets which your organisation does not hold, do you perhaps know which

organisation/company/institution in your country will hold such data? (PROBE FOR EACH

DATASET)
Yes Ask the name of the custodlan organisation and note it
No Continue with Question 5
Other custodlan(s)
1 Geodetic control points
2 Height datum
3 Geoid model
4 Aerial photography
9 Satellite imagery
6 Digltal elevation model
7 Spot heights




B Bathymetry

9 Coastline

10 Naturai water bodies

11 Governmental/Administrative units
12 Populated places

13 Census enumeration areas
14 Place Names

15 Feature Names

16 Land Parcels/Cadastre

17 | Land Tenure

13 Street Acdress

19 Postal or zip code zones




20 Land use planning zones

21 Roads

22 Road centrelines

23 | Rallways

24 Airports and ports

25 8ridges and tunnels

26 Power infrastructure

27 Telecommunications

28 Land cover

29 | Solls

30 | Geology

5. Looking at Section 3 of your gquestionnaire:
(Page through the questionnaire and make sure for each of the datasets which they ticked in
Section 2, the corresponding dataset in Section 3 was completed. Where information is



missing in Section 3 (e.g. Completeness, etc.), probe the respondent to obtain this

information.)

Pataset e omy | compteteness | SIS, | Nated | Metadata
301 Geodeticcontrolpoints  pO=10 | b, N 0
b®12-60 | ... 2001...... .2002. O
e 0625100 | .| i Lo o
0O125-250 || e [, O
B 015001000 | . | v | a

6. Looking at Section 4 of your questionnaire:
(Page through tha questionnaire and make sure for each of the datasets which they ticked in
Section 2, the corresponding dataset in Section 4 was completed. Where information is
rnissing in Section 4 probe the respondent to obtain this information.)

Cther
Hardcopy| Hardcopy | Electronic GIS

Fundamental Data Reports Database Digltal
Tables Map |Spreadshest format .

Files
4-01 Geodetic control points | O O 0
4-02 Height datum O O a
4-03 Geoid model W] O a O

7. Looking at Sectlon 5 of your questionnalre:
(Page through the questionnaire and make sure for each of the datasets which they ticked in
Saction 2, the corresponding dataset in Section 5 was completed. The respondent had to

complete both the “Accessibility” and “Access conditions” sides of the table.

information is missing in Section 5 probe the respondent to obtain this information.)

Where

Accessibility

Access conditions

Fundamental Data Uinrestricted |Authorisation|  Scale- Against
: Restricted Free
aAcCess required |dependent] payment
5-01 Geodetic control points & O O (]
5-02 Height datum O ] O J
5-03 Geoid model a (] a L

7. Looking at Section 6 of your questionnaire:

1l
[T

i



(Page through the questionnaire and make sure for each of the datasets which they ticked in
Section 2, metadata in Section 6 was completed. For each dataset listed in Section 3 (e.g.
3-01a, 3-05b) metadata had to be completed. |f metadata is missing, arrange that such data
be e-mailed to you within the next day. Make sure that you obtain their e-mail address as
well.)

Thank you for your valuable time — it is much appreciated.

For Official Use:

o For each interview conducted do the following calculation:
(Nr of datasets listed in Section 2 of the original questionnaire/ Total number of datasets

listed after quality control) *100 = the original level of Compteteness

Example: (5/10) * 100 = 30% completeness
(5/5) * 100 = 100% completeness

+ Then calculate the average for the country.

Add up the percentages/ the number of organizations interviewed,

Example: the percentage of each of four interviews (40 + 60 +50 + 70)/ 4 = 55% for the
country. o

Record of trying to establish contact




