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[bookmark: _Toc179811609]PREFACE

The National Statistics Office of Eritrea has decided to use advanced geospatial technologies instead of traditional methods to modernize and streamline their master sampling frame mapping activities. As a result, in 2024, the office is preparing a sampling frame mapping strategy document. This document has been extremely helpful, especially in the digital phase of the preparing their sampling design. However, given the ongoing advancements in geospatial technologies and their use in statistical operations, it is necessary to revisit and update the document on a regular basis.
This is especially crucial for the current sampling frame development, which will harness the power of GIS software, such as ArcGIS Pro, and data collection applications like Survey123 for ArcGIS or CSEntry from CSPro. These applications utilize a highly accurate and speedy global positioning system to mark out precise points on Enumeration Area maps, thereby significantly improving the quality of population estimates in terms of coverage, accuracy, and timeliness. Considering these developments, the National Statistics Office of Eritrea, with the assistance of international experts, is currently working on a new digital census mapping strategy document. This document will not only serve as a crucial framework for the entire mapping process but also serve as an instrumental advocacy tool for securing funding for the various phases of the census exercise.
 The digital sampling mapping strategy document serves as volume I of the overall census project document, marking a historic milestone for the country's census efforts. Additionally, the same project document serves as a comprehensive guide for the successful implementation of this digital cartography. It is hoped that the document will not only galvanize development partners to contribute to this large-scale project but also mobilize sufficient resources from them. With this pioneering approach, it is certain that Eritrea will set an exemplary standard for future census mapping activities.
The proposed strategy has been developed by Ayenika Godheart Mbiydzenyuy under the guidance of: William Muhwava, Chief, Demographic and Social Statistics and Andre Nonguierma, Chief, GiMS Section, ECA 
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[bookmark: _Toc179811611]INTRODUCTION

Eritrea is a budding nation located in the northern region of the Horn of Africa (HoA). It declared independence on May 24th, 1991, after a 30-year armed struggle with its neighbouring country, Ethiopia. However, a second border conflict between the two nations (1998-2000) led to a period of turbulence, destabilization, and hindered economic and social growth within Eritrea. This trend changed with the emergence of a new government in Ethiopia in 2018, fostering renewed peace and prospects for socio-economic advancement. Considering the peace treaty with Ethiopia, Eritrea has made significant efforts towards strengthening its diplomatic relations with other nations in the HoA region. This development marks a potential turning point for both Eritrea and the region, creating opportunities for enhanced regional economic cooperation, partnerships, and integration. However, there are still several inherent challenges that demand attention and resolution, such as managing and incorporating a young and growing population into the workforce, ensuring diversified economic growth to reduce reliance on specific sectors vulnerable to potential shocks (such as mining and agriculture), attracting foreign investors and promoting domestic private initiatives, as well as addressing issues of irregular migration and brain drain. The government of the State of Eritrea remains determined in its pursuit of facilitating economic and social progress within the country with the aim of positively and equitably impacting the lives of its citizens. To achieve this goal, it is crucial to generate timely, complete, and high-quality statistics that can inform decision-making.
[bookmark: _Hlk179531670]The Demographic and Health Surveys (DHS) series conducted in Eritrea, specifically the 1995, 2002 EDHS, and 2010 EPHS, has played a crucial role in providing valuable information on the health and well-being of the country's population. Spearheaded by the National Statistics and Evaluation Office (NSEO) in collaboration with the Department of Health, these surveys have been instrumental in shaping health policies and programs in Eritrea. The success of these surveys would not have been possible without the support of several organizations and agencies. Financial support from the U.S. Agency for International Development (USAID) and the Ministry of Health through as well as assistance from the United Nations Population Fund and the Canadian International Development Agency, have been essential in conducting the surveys smoothly. Additionally, technical expertise from ORC Macro, as part of the MEASURE DHS program, has significantly improved the quality and accuracy of the data collected. As the country prepares for the fourth EPHS under the supervision of NSEO, these surveys have become an integral part of the national health agenda, serving as the foundation for evidence-based decision making.
For the current survey to be successfully conducted, it is crucial to update and refine the census mapping throughout the country. Precise and detailed survey maps are necessary for effectively distributing the workload among enumerators during the final phase of data collection. The quality of the cartographic work is a determining factor in the survey's success. In this modern era, the production of census maps can be greatly aided by the implementation of advanced Geospatial Technologies (GT), such as Geographic Information Systems (GIS), Global Positioning Systems (GPS), and aerial or satellite imagery. Additionally, incorporating New Information and Communication Technologies (NICT), such as computers, the Internet, and mobile data collection tools, will significantly improve the accuracy and efficiency of the census mapping. The modernization of mapping techniques for the fourth EPHS showcases remarkable improvements from the outdated analogue methods used during the 1995, 2002, and 2010 EDHS and reflects Eritrea's commitment to conducting a comprehensive and precise census.
The method currently being proposed in this strategic document will efficiently geolocate all housing units and other buildings within the country. This will allow for a more accurate estimation of the population in various administrative entities, considering the total number of individuals residing in the designated areas and their corresponding dwellings. This process will also involve the delimitation and division of Pre-Enumeration Areas (Pre-EAs) and Enumeration Areas (EAs) based on a variety of criteria. Additionally, thorough updates of locality lists will be conducted on all localities. These efforts will support planning and data collection operations for the main enumeration, ensuring each Enumerator is able to effectively locate themselves within their designated area of intervention. Overall, this cartographic work will serve to not only plan and update the cartographic database, but also accurately delimit Enumeration Areas (EAs), gather data, and publish results at the smallest administrative entities within the country.

[bookmark: _Toc179811612]BACKGROUND AND RATIONALE

[bookmark: _Toc179811613]Institutional and legal framework
The National Statistics and Evaluation Office (NSEO), which operates under the Government of the State of Eritrea, that falls under the Ministry of Finance. Working with other ministries, departments, agencies, as well as both international and domestic private sector operators, the NSEO aims to improve the accessibility and reliability of timely, comprehensive, and high-quality statistics to support effective planning and development policies. This is the primary goal of the NSEO, in addition to strengthening the cohesion of the National Statistics System (NSS) at both central and local levels. By addressing current shortcomings and enhancing institutional and coordination capacities, the program strives to establish a competent, self-reliant NSS by the end of its implementation. The NSEO is considered a crucial element in Eritrea's growth and progress, as sound statistical data is necessary for successful development policies and the promotion of investment and private sector development.

[bookmark: _Toc179811614] Territorial Organization of Administration 
Eritrea, a country located in the Horn of Africa, is divided into six administrative regions, each with their own unique features and characteristics. These regions, Anseba, Debub (Southern region), Debubawi K'eyih Bahri (Southern Red Sea), Gash-Barka, Maekel (Central), and Semenawi Keyih Bahri (Northern Red Sea), are further divided into districts and subdistricts, creating a complex and layered administrative structure. At the helm of each region is a governor appointed by the President of Eritrea, providing a centralized system of government. Beyond the regional level, there are also urban municipalities and rural administrations, contributing to the intricate and multi-faceted nature of Eritrea's administrative organization. Through this intricate system, Eritrea is able to effectively serve and govern its diverse population and ensure the fulfilment of their needs and wellbeing.

[bookmark: _Toc179811615]Current statistical context
In 2024, the ECA is providing support to Eritrea by helping them develop a sampling frame and design for the fourth Eritrea Population and Health Survey. The United Nations' Sustainable Development Goals recognize the importance of statistics, especially Goal 17 target 18 which aims to increase the availability of accurate and timely data in developing countries. Additionally, Goal 16 highlights the need to establish effective, accountable, and inclusive institutions at all levels, including transparent institutions and participatory decision-making processes. Statistics are crucial in various fields such as economic, social, environmental, and political concerns. Therefore, statistics play a vital role in measuring and monitoring a country's progress and informing decision-making processes at various levels.
The National Statistics System (NSS) holds a crucial position in all countries as it encompasses all official statistics producers functioning within a well-structured and integrated framework. In Eritrea, such producers are represented by the National Statistics Office (NSO), a department that falls under the Ministry of National Development (MND). Additionally, various other Ministries and government agencies, such as those responsible for finance, investment, economic planning, agriculture, industries, trade, mining, education, justice, health, labour, environment, local government, central bank, revenue authority, and academia, also play a vital role in producing official statistics. The collaboration and consistency among these entities are essential for the effective and accurate generation of statistical data in Eritrea. A coordinated and cohesive National Statistics System is not only crucial for monitoring and evaluating the development progress of the country but also for informing policy decisions and planning. As such, it is imperative that all producers within the NSS work together in harmony to ensure the timely and reliable production of official statistics for the benefit of the nation.
The process of creating a new sampling frame would greatly benefit from collaboration among various departments and databases. The National Statistics Office (NSO) staff and the Cartography Division of Eritrea have the expertise and resources that will be invaluable in developing an accurate and comprehensive sampling frame. Furthermore, input from the responsible line ministry for the environment will also be necessary. The use of cartographic databases containing maps of enumeration areas and population figures will assist in updating important documents. Additionally, the official directory of localities provided by the Ministry of Local Government and geocoding of the entire country are crucial components for a successful sampling frame. In order to implement a digital census, access to electricity and strong internet connectivity in all localities is also essential. Without a reliable power supply and high-speed internet, using tablets or smartphones for data collection will not be feasible. Therefore, it is necessary to anticipate and plan for alternative solutions in localities without access to these resources. By addressing and considering these factors early on, we can ensure the accuracy and effectiveness of the new sampling frame design.

[bookmark: _Toc179811616][bookmark: _Hlk179541779]Institutional capacity of the National Statistics Office of Eritrea
With limited experience in digital mapping and a shortage of qualified staff, National Statistics Office of Eritrea needs to establish strategic partnerships to succeed in its digital mapping venture. In the mapping process some important issues must be considered, namely:

[bookmark: _Toc179811617]Importance of Toponymy
Toponymy is the science of studying place names, or toponyms. It enables us to distinguish administrative entities (provinces, Districts, villages/neighbourhoods) by their names, by characterizing the so-called inhabited places by their appellations. The identification and updating of toponyms for these entities was an indispensable support for field and office cartography. After independence, the administrative organization set up during the colonial period and the division of the territory underwent several modifications, and new administrative entities were created each time, sometimes with new toponyms emerging at provincial, communal or local level. In Eritrea, the national toponymy framework is in the start-up phase, with a view to providing effective support for this process. It will be necessary to make a serious decision on the toponyms to be collected from the local administration during fieldwork.




[bookmark: _Toc179811618]OBJECTIVES AND EXPECTED RESULTS OF THE SAMPLING FRAME MAPPING

Specific objectives of sampling frame mapping
The specific objectives of sampling frame mapping are as follows:
1. Position and update the directory of all localities in the national territory; 
2. Estimate the population through household enumeration; 
3. Divide the entire national territory into enumeration areas that are easy to locate in the field; 
4. Establish the building footprint of all housing structures;
5. Geolocate all housing structures (geographical coordinates);
6. Identify and geolocate all community socio-economic infrastructures within the national territory; 
7. Gather information about these infrastructures; 
8. Identify and position the main and secondary civil registry centres throughout the country; 
9. Establish the master sampling frame for intercensal statistical surveys;
10. Set up a survey/census GIS database.

[bookmark: _Toc179811619]Main products expected from sampling frame mapping
At the end of the sampling frame mapping work, the main products expected are, on the one hand, the main products of census mapping and, on the other hand, derived products.
Main products 
The main products are:
1. Enumeration area and Supervisory Area (EAs and SAs); 
2. Updated GIS file of localities;
3. Enumeration Area sampling frame; 
4.  Updated GIS file of existing community infrastructures throughout the country; 
5. Layer of buildings footprints (polygons) of all housing structures and infrastructures;
6. Layer of geolocated housing structures (geographic coordinates);
7. Georeferenced database including:
8. Geographic coordinates of housing structures;
a. building footprints of all housing structures;
b. Community infrastructures; 
c. Civil registry centres; 
d. Economic units;
e. Hydrographic and road networks; 
f. And other vector layers.
Derivative products
They include:
a. Results of spatial analysis by theme;
b. Geographic portal (geoportal);
c. Thematic maps of census data (population, community infrastructures, civil registry centres, economic units, etc.);
d. Community infrastructure data analysis reports; 
e. Demographic atlas; 
f. Socio-economic atlases; 
g. National executives trained in spatial analysis and GIS use; 
h. Etc...

[bookmark: _Toc179811620]BENEFITS AND RISKS OF DIGITAL MAPPING 
Benefits 
Mastery of data collection tools for digitizing mapping and principal enumeration (tablets and/or Smartphones with built-in GPS) reduces errors, improves data quality and considerably shortens data processing times and the availability of results: 
a. Mastery of the integration into these tools of computer applications for data collection, automated backup of collected data and automatic checks, 
b.  Easy handling of geospatial technologies and data transfer at different levels and to the central server.
The main advantages of electronic data collection for mapping purposes are as follows: 
1. Improved data quality and accuracy; 
2. The sequence of questions and possible values are integrated into the form, to reduce logical errors; 
3. Data protection through software features; 
4. Data collected is protected against unauthorized access by the use of passwords; 
5. Multiple back-ups through intermediate and central server back-ups. 

Risks 
The lack of mastery of new geospatial technologies for data collection, processing and communication remains a challenge for the success of all phases of the cartographic exercise. 
The main risks are as follows:
1. The development and testing of data collection applications, which can take a long time to ensure the functionality of computer programs; 
2. Staff training time, which may be relatively short to ensure mastery of procedures;
3. Data loss due to damage to collection tools in the absence of regular back-up; 
4. Theft of data if a suitable protection program is not installed; 
5. Risk of data corruption by viruses; 
6. The impossibility of charging devices in the absence of electrical power; 
7. loss or theft of data collection devices.

[bookmark: _Toc179811621]CONCEPTS AND DEFINITIONS 
Some of the basic concepts used in enumeration mapping are defined below.
Cartographic concepts
Cartography
Cartography is the art and technique of designing, preparing and developing cartographic databases, in order to produce maps based on the results of direct observations or the exploitation of pre-existing documentation. The main principle of cartography is the representation of the real world in graphic and geometric form on a plane in a relationship of similarity called scale. 
The purpose of census mapping is to represent areal units of varying size (enumeration areas), containing a population averaging around 900 inhabitants in urban areas and 600 in rural areas. It is based on the structuring elements used to define the boundaries of the areas concerned. 
The cartographic work will consist of:
1. Pre-processing, including the integration of existing data, preliminary subdivision of the EAs by district and location information based on satellite images;
2. Field mapping to assess and rectify the preliminary office boundaries, and to estimate the population correctly;
3. In the integration of field surveys and the production of definitive EAs maps, as well as archiving and publication.
There are two types of maps:
a. The topographic or fundamental map
A topographic map is a representation of space, generally flat, providing a planimetric and altimetric description of the land surface and the main permanent details of its occupation. In other words, it is an inventory of the elements of the earth and their location.
Topographic maps are used as a basis for survey maps.
b. Thematic maps
A thematic map is a generally flat, qualitative or quantitative representation of phenomena or objects of any kind related to a given theme and localizable in space. For example 
I. it deals with geographical themes (physical and human);
II. it deals with the relationships between several types of facts;
The census map is therefore a thematic map.

Scale 
Scale” is the coefficient of proportionality used to convert real distances into distances on the map. Scale represents the ratio between the distance separating two points on the map and the actual distance separating these same points on the ground. It's a way of reducing the real dimensions of the part of the earth you want to represent on the map. 
Example: As the crow flies, the distance from Asmara to Red Sea is 40 km, or 4,000,000 cm. On a map, this distance is 40 cm. 
The ratio 40/ 4,000,000 cm gives the scale of the map, i.e. 1/100,000 (read one hundred thousandth). This scale can be expressed in two other ways: 
- Verbally: 1 cm represents 1km; 
- Graphically: the scale is a grid expressed in terms of kilometres.
   0 1 2 3 4Km. 
We distinguish between small-, medium- and large-scale maps. Maps with a scale of 1:250,000 or less are considered small-scale. Maps with a scale of between 1/250,000 and 1/50,000 are considered medium-scale. Maps with a scale greater than 1/50,000 are considered large-scale. 
Maps are generally based on images (satellite images, aerial photographs, etc.).

Map orientation 
To help you find your way around and recognize the features of the terrain represented on the map, or vice versa, the following indications are essential: 
a. an arrow indicating geographic North; 
b. geographic grid lines, indicating the latitude and longitude of points on the earth's surface; 
c. the toponymic labelling of the names of inhabited places; 
d. altitude, recognizable from features such as side points and contour lines.

Census mapping
Census mapping is one of the very first office and field operations to be carried out as part of a census. It makes it possible to list all inhabited sites, to delimit and divide enumeration areas or zones, to achieve coverage of the entire territory without omission or double counting, and to assess the planning of field staff and logistics for the main enumeration.

Topography 
Topography is a geographical science that enables the measurement and representation of landforms on a flat surface (a plane or map) by determining the position of any point on the surface under study. In census cartography, topography is used to determine the exact position of a given administrative unit's infrastructure (buildings, roads, crossroads, squares, etc.), as well as all the natural features (rivers, mountains, vegetation, etc.) that can be represented on a map to facilitate population enumeration. Censal topography relies heavily on toponymy. 

Toponymy
Toponymy (from the Greek topos “place” and onoma “name”) is a linguistic discipline that studies toponyms, i.e. proper names designating a place. Toponymy is therefore the science that studies the names of places (toponyms). It enables us to distinguish entities (hills, districts, sub-hills, cells, etc.) by their names and other writings useful for map reading. It can also be used to characterize localities, as well as natural and man-made objects, by their names. It serves as a basis for topography and cartography. 
Toponymy comprises several categories, essentially: oronymy or the study of mountain names, hydronymy or the study of river names, microtoponymy or the study of locality names, odonymy or the study of street names.
Aerial photography 
Aerial photography is an image representing the surface of the ground, taken from a sensor-equipped aircraft. Sensor images are highly accurate because they are taken at low altitude.

Satellite image 
A satellite image is an image (or photograph) representing a portion of the earth's surface, taken from a satellite. Satellite images are presented in sheets called scenes. Images can be classified according to their main characteristics: resolution, size, spectral signature, etc.

Cartographic sketch
A sketch is a freehand sketch of a map. It is drawn up using simple instruments and measurements. Generally, the sketch shows only rough details of the area represented. 

Updating the sampling frame 
Updating is an exercise that involves collecting data to update various cartographic information: toponyms, geographic coordinates and other data on infrastructures, equipment and the activities inherent in human settlements. Updating is based on what is already known about the locality concerned. 

Global Positioning System - GPS 
GPS (Global Positioning System) is a positioning system that uses signals from satellites to determine the geographical position of a GPS receiver on the earth's surface. When the receiver receives signals from at least 4 satellites, it provides the geographical coordinates of its position (longitude, latitude and altitude). 

Enumeration area
An Enumeration Area (EA) is a population counting area defined during census mapping and assigned to an Enumerator. This area has between 1,000 and 1,200 inhabitants in urban areas and between 800 and 1,000 inhabitants in rural areas. It must be clearly delineated, so that it can be easily spotted in the field. It must be clearly delineated, so that it can be easily spotted in the field. In rural areas, an Enumeration Area may consist of a hill, one or more sub-hills or part of a sub-hill belonging to the same hill. In an urban environment, an Enumeration Area can be made up of one or more blocks belonging to the same Neighbourhood. Each EA has a 3-digit identification Numbers.








[bookmark: _Toc179811622]Concepts on the administrative organization of Eritrea

The country of Eritrea, situated in the Horn of Africa, is comprised of six administrative regions, each possessing its own distinct features and characteristics. These regions, namely Anseba, Debub (Southern region), Debubawi K'eyih Bahri (Southern Red Sea), Gash-Barka, Maekel (Central), and Semenawi Keyih Bahri (Northern Red Sea), are subdivided into districts and subdistricts, resulting in a complex and layered administrative structure. The leadership of each region is entrusted to a governor appointed by the President of Eritrea, resulting in a centralized system of governance. Additionally, there exist urban municipalities and rural administrations beyond the regional level, further contributing to the intricate and multi-faceted nature of Eritrea's administrative organization. Through this elaborate system, Eritrea is able to effectively cater to and govern its diverse population, ensuring their needs and well-being are met.

The Master Sampling Frame
As each country has its own specific administrative hierarchy, consisting of a system whereby each higher administrative entity is subdivided into lower administrative entities which form its aggregation, in Eritrea this hierarchy is as follows today:

Regions/Zobas 
The Region is the largest administrative subdivision in Eritrea. It is placed under the authority of a Provincial Governor. The 6 Regions of the territorial organization are concerned by sampling frames mapping.

Sub-Regions/Sub-Zobas 
[bookmark: _Hlk179789605]The Region is the largest administrative subdivision in Eritrea. The regions are sub-divided into Sub-Regions/Sub-Zobas. There are 6 Sub-Regions of the territorial organization are concerned by sampling frames mapping.

Local Governments/Commune
The commune is the third-largest administrative entity in Eritrea, directly after the Sub-Regions/Sub-Zobas. It is placed under the authority of a commune administrator. 

Town/Cities 
These are all localities classified as such by local authorities and all urban agglomerations with at least 5,000 inhabitants are considered cities.

City district 
A portion of the city under the authority of a district head. The Quarter can be identified by its name, clearly identifiable boundaries on the ground, etc. The city district can be subdivided into blocks. 

Block 
An islet is a group of buildings in an urban centre, generally delimited by visible features on the ground (street, road, waterway, path, etc.). Its boundaries are specified by the names of adjacent features or markers located along these features. In densely built-up urban areas, an islet represents a delimited block of houses; in sparsely built-up peripheral urban areas, an islet is a group of houses bounded by roads or other visible structuring elements, dividing the peripheral area into several portions.

Urban/Rural Environments 
The urban environment is made up of all cities as defined above and all urban centres in the country recognized by the authority in charge of urban planning. The rural environment is made up of all non-urban localities. 

Locality/Village  
A locality is an inhabited site, i.e. a group of dwellings. It is clearly delimited in space and generally identified by a name that is recognized by its population and the populations of surrounding localities. 

Housing Concepts
Structure 
A structure is a building, or a group of buildings, separated and isolated in space, for residential or non-residential use. A residential structure may or may not be occupied by one person, a group of people or several groups of people at the time of the mapping team's visit. 
The different types of structure are defined below: 
a. Concession: a group of buildings or structures located in the same enclosure, constituting one or more housing units; 
b. Isolated house: a dwelling built in an unenclosed space, generally intended to house a single household; 
c. Multi-dwelling house: a single-storey house divided into several independent living units on the same level; 
d. Modern villa: large, detached house made of hard materials, with a number of luxury features (garden, fenced enclosure, swimming pool, etc.);
e. Apartment (multi-storey) building: multi-storey building divided into apartments.

Demographic concepts
Master Sampling Frame
In the realm of statistics and data collection, a master sampling frame functions as a crucial tool in obtaining accurate and comprehensive information. This frame is essentially a comprehensive list of area units that encompasses an entire country. Within this framework, each unit is equipped with a plethora of details that aid in facilitating a reliable and comprehensive survey. These details may include urban and rural classifications, higher-level unit identification such as districts and provinces, population counts, and, potentially, additional characteristics. Additionally, critical information on the boundaries of each area unit must also be included. As an example, the master sampling frame for household surveys in Eritrea comprises a comprehensive list of approximately 11,000 villages. For each village, data is provided on the number of households, male and female populations, urban or rural categorization (where administrative subdivisions in urban areas are also referred to as villages), as well as the designation of district and province. Furthermore, this frame provides insight on the accessibility of each village by road. A master sampling frame serves as an invaluable tool for conducting efficient and reliable surveys.

Population 
The population is the total number of individuals living in a given territory at a given time.

Population census
A population census is a set of operations that consist in planning, collecting, grouping, evaluating, analysing and disseminating demographic, economic and social data relating, at a specific point in time, to all the inhabitants of a country or a specific part of a country.

Housing census
A housing census is the entire process of planning, collecting, compiling, evaluating, disseminating and analysing statistical data relating to the number and condition of all dwelling premises and their amenities available to households and their occupants in a country or a well-defined part of a country at a specific point in time.

Agricultural census
The agricultural census is a set of operations that consist in planning, collecting, compiling, evaluating, analysing and disseminating structural statistics on agriculture. Agricultural censuses collect data on farms, focusing on production itself: crops, livestock, inputs and agricultural production factors.

Ordinary household 
An ordinary household is made up of one person or a group of people, whether related or not, living in the same dwelling unit, usually eating their meals together and meeting their other basic needs, under the authority of a reference person known as the head of household. 

Collective household 
A collective household is made up of a group of unrelated people living together in the same institution for reasons of health, study, religion, work, travel, deprivation of liberty or other reasons. This includes the following institutions: barracks (military or police), convents (religious communities), hotels (residences for travellers), prisons (for inmates), refugee camps, orphanages, centres for the handicapped, health centres and hospitals, boarding schools or university halls of residence (for pupils and students), and so on.


Concepts on socio-economic infrastructure and community facilities
Market
A market is a commercial centre (a well-defined, well-organized physical location) where buyers and sellers of goods meet at specific times (every day or every week) to satisfy their exchange needs using money. Be careful not to confuse market and point of sale, which is a very small market unit. A distinction is made between modern developed and undeveloped markets.

Livestock market 
A space, fitted out or not, designed to promote and secure livestock trade transactions.
A livestock market is said to be developed when it includes a minimum of infrastructure, such as a fence, stalls, a loading bay equipped with scales, a meeting room (or hangar) for the local office, and a drinking water supply (or borehole). An undeveloped livestock market does not have this minimum infrastructure.

Veterinary pharmacy 
A veterinary pharmacy is an equipped facility for the sale of medicinal products for agro-pastoral use. 

[bookmark: _Toc179811623]PRE-CENSUS MAPPING
The importance of census mapping
Sample Frame mapping is one of the most important stages in the technical preparation of designing a sample. It consists in dividing the territory to be enumerated into simple operational units, so that each unit can be rigorously covered by an enumerator during the time allotted to the main enumeration. These units are called “Enumeration Areas” in Eritrea.
They enable the NSO to: 
a. Facilitate the organization of data collection during the main enumeration phase, thus achieving exhaustive coverage of the territory without omissions or double counting by:
b. Inventorying and listing all inhabited sites; 
c. Estimating in advance the population to be counted;
d. Delimiting and dividing the Enumeration Areas according to the number of inhabitants and the configuration of the inhabited sites; 
e. Distributing the work fairly among enumerators; 
f. Correctly identifying dwellings and households. 
g. Spatialize census results by producing thematic maps;
h. Spatial analysis by theme;
i. Estimate the resources required for the developing the frame;  
j. Develop a GIS database for the country by geographically positioning all basic community structures and infrastructures using the Glo Positioning System.	


Follow-up on the census/surveys;
a. Develop an area sampling frame for intercensal household socio-economic surveys;
b. Update the country's administrative boundaries; 
c. Develop a geo-spatial database.

[bookmark: _Toc179811624]Project Management Structures (Developing a Master Sampling Frame for Eritrea)

The sampling mapping project will be managed by the Eritrean National Statistics Office, through its Mapping Department, with technical support from national and international experts. The NSO will recruit specialized staff in two teams: office cartographers and field cartographers. 

[bookmark: _Toc179811625]Assessment of cartography staff and equipment requirements

 Personnel requirements
The implementation of sampling frame mapping requires the deployment of many staffs, including supervisory staff for methodological design, coordination and monitoring of the work, as well as operational staff for office and field work. There is no pool of staff for office work. The mapping department will need to be provided with enough human resources in terms of quantity and quality before the technical preparation of the mapping can begin. Both managerial and technical support staff will need to be recruited to complement the current workforce.
The number of field and office staff required to map the frame will certainly be higher, given the increase in population and the reduced time required to complete the work. A precise evaluation of the number of field staff required must be made, considering the forecast duration of the work, the total population estimated on the basis of demographic projections, and the estimated average output of mapping agents.
The pilot mapping activity will be carried out on a sample of 2% of the Pre-ZDs, which will be automatically generated by ArcGIS Pro's artificial intelligence tools for a duration of plus or minus 3 weeks.
And the main mapping will be carried out in more or less 6 months of fieldwork on all these Pre-ZDs generated with the ArcGIS Pro tool as indicated above to produce more or less 14,000 ZDs. The basis for estimating the number of Pre-ZDs being, with an average ZD size of dwellings in rural areas and 80 to 120 dwellings in urban areas, the projected population in 2020 at communal level inhabitants, including inhabitants in urban areas.



					
	Description of Post
	Pre-Sampling Frame mapping
	Pilot Sampling Frame mapping

	
	Posts
	Time (Days)
	Numbers
	Time (Days)
	Numbers

	1. Supervisory and support staff
	
	4
	8
	4
	22

	2. Supervisors
	
	96
	4
	20
	

	3. ICT
	Controllers
	9
	6
	4
	20

	4. Office
	Controllers
	5
	8
	4
	22

	5. Office
	Agents
	20
	7
	20
	22

	6. Field
	Team Leaders
	70
	6
	4
	20

	7. Field
	Cartographers
	210
	6
	20
	20

	8. Archivists
	
	48
	2
	22
	



Equipment, software and security requirements
Equipment such as computers, GPS devices, map scanners, plotters, digitizers, etc. needs to be acquired. The versions of ArcGIS software available are copies; the latest version of ArcGIS Pro with licenses should be purchased. This basic software is indispensable for digital mapping. The assessment of equipment requirements (tablets/smartphones, plotters, printers, servers, laptops and desktops, stabilizers, accessories and consumables, etc.) has been carried out with the support of an international expert. To complete this activity, we could also assess the need for means of securing equipment (protection against theft, fire and flooding), and measures will need to be taken to deal with this. 
To effectively support the NSO digital mapping operations, we also need a fluid, high-speed Internet connection to facilitate data transfer from the field to the central server and exchanges between the central server and the laboratory, as well as a continuous, highly stable supply of electrical power. The NSO will need to acquire and install solar panels or a generator to ensure this permanent power supply and a secure high-speed Internet connection.

[bookmark: _Toc179811626]Recruitment and training of census mapping personnel
Field staff
Field staff includes: 
a. cartographic agents, 
b. team leaders, 
c. ICT controllers, 
d. provincial collection supervisors. 
Recruitment will be based on a public call for applications and on precise criteria defined in advance by the NSO of Eritrea. 
N.B. In order to guarantee objectivity, the selection of candidates will give priority to the criterion of competence. 
The application criteria are as follows:
a) For cartographic agents: 
a. Be of Eritrean nationality; 
b. Be at least 25 and no more than 50 years old on January 1, 2025;
c. Preferably have a Geometer-Topographer diploma or at least a short-cycle university degree; 
d. Have proven computer and/or ICT skills; 
e. Having participated in a survey mapping operation or any other national public or private structure will be an asset; 
f. Be available for a period of at least six months from the date of signature of the contract;
g. Accept the clauses of the employment contract. 
b) for Team Leaders:
a. Will be selected as Team Leaders the best candidates among the Cartographic Agents,
b. Have proven knowledge of computers, GIS software and ICT, 
c. Be available for a period of at least six months from the date of signature of the contract;
d. Accept the terms of the employment contract.
c) For collection supervisors: 
a. Be civil servants from the General Directorate NSO or any other Ministerial Department 
b. Have proven knowledge of ICT, 
c. Proven knowledge of GIS software (ArcGIS or QGIS) would be an asset, 
d. Have participated in a census or survey operation, or any other national public or private structure.
d) For ICT controllers: 
a. Be at least 25 and no more than 50 years old on January 1, 2025, 
b. Have at least a 3-year higher education diploma in computer science or ICT, or a diploma in statistics, 
c. Have taken part in a census or survey conducted by NSO or any other national public or private body, the NSO will publish a recruitment notice in the media (press and radio) informing potential candidates of the conditions for applying. 

Training and selection of mapping agents 
a. The aim of training cartographic agents is to familiarize them with surveying techniques applied to digital census mapping. At the end of this training, cartographic agents will be able to carry out the following tasks: 
b. update the list of localities with the support of communal and local authorities, 
c. read a topographic map and use it for orientation in the field; 
d. use GPS to collect geographical coordinates of structures and infrastructures; 
e. use of Smartphone/Tablet to collect data on structures and households; 
f. transfer collected data to the central server via an Internet connection;
g. fill in the various Smartphone/Tablet mapping data collection forms and questionnaires; 
h. population estimates based on declared household sizes; 
i. the final delimitation of Enumeration Zones in the field. 
To ensure effective supervision, training will be given consecutively in the classroom and in the field. 



The classroom training will focus on the following points: 
a. the objectives, expected results and implementation stages of the RGPHAE, 
b. the importance, objectives and expected results of census mapping, 
c. the importance and constraints of digitized census mapping, 
d. instructions relating to the tasks of the mapping agent, 
e. rules of conduct in the field, and
f.  the use of Smartphones/Tablets and GPS for data collection. 

Practical field training will involve hands-on exercises on the following topics: 
a. identification of community infrastructures, 
b. drawing up sketch maps of new EAs, 
c. identification of dwellings and households, 
d. population estimates
e. redrawing the boundaries of EAs.
The training is scheduled to last 21 days. A cartographer's manual and a manual on data collection applications have been drawn up for them. They will serve as basic training documents. Their content will cover the various theoretical and practical aspects of data collection, control and transfer procedures to the central server. Training will be provided by national experts recruited for this purpose by the NSO. The final selection of candidates will be made following an assessment test comprising a theoretical and a practical part. The selection test exercises, their answers and the scoring grid will be designed by the training team. Arrangements will be made to ensure the confidentiality of the test. Candidates will be ranked in order of merit according to the marks obtained, and only the best candidates will be retained within the limits of the number of candidates required.

Training and selection of team leaders 
Selected team leaders will receive additional training to better equip them to manage the teams of cartographers under their responsibility. 
They will learn how to: 
a. make the necessary contacts with communal or local authorities; 
b. take part in raising public awareness; 
c. recognize administrative limits/neighbourhood boundaries; 
d. recognize the boundaries of pre-EAs created automatically before the field trip; 
e. distribute work among mapping agents; 
f. administer the community infrastructure questionnaire to the head of the boundaries/neighbourhood; 
g. receive the data collected by each cartographer via Bluetooth; 
h. check data collected by mapping agents; 
i. transfer data from Smartphone/Tablet to supervisor's laptop;
j. control the summary table of population numbers (ordinary and collective households) for each pre-EAs; 
k. coordinate activities leading to the segmentation of a large pre-EAs, or to the merger of two small pre-EAs following the population estimate; 
l. propose, in agreement with the other members of the team, new boundaries for the EAs (updating the division); 
m. check the completeness of each cartographer's files for transfer to the central server; 
n.  manage the team's equipment and logistics; 
o. provide daily and weekly progress reports.
The training of team leaders will focus on the following points: 
a. the objectives, expected results and implementation stages of the sampling frame project, 
b. the importance, objectives and expected results of census mapping, 
c. the importance and constraints of digitized census mapping, 
d. instructions for team leader tasks, 
e. rules of conduct in the field, 
f. use of Smartphone/Tablet, GPS and computer, 
g. administrative tasks. 
The training will include theoretical presentations in the classroom on the various points mentioned above, and practical application exercises in the field. As in the case of cartographic agents, team leader training will take place in the classroom and in the field, based on a training program previously validated by the NSO. Training will be provided by national experts recruited for this purpose by the NSO. 
The final selection of candidates will be made following an assessment test comprising a theoretical and a practical part. Candidates will be ranked in order of merit according to the marks obtained, and only the best candidates will be retained, subject to the number of team leaders required.

Supervisor training and selection 
The aim of supervisor training is to equip them to coordinate mapping work in their respective Zones. Candidates will learn how to: 
a. contact the administrative authorities and present them with the outlines of the sampling frame mapping operation, 
b. take part in raising public awareness, 
c. use data entry, control and transfer applications, 
d. check the data transferred to them by the team leaders, and transfer them in turn to the central server of the NSO, 
e. prepare regular monthly activity reports. 
f. Supervisor training will take place in Asmara, NSO, and will be provided by NSO managers in the form of a one-week workshop. It will include theoretical presentations on the general aspects of the sample frame mapping, contacts with the authorities, raising public awareness, and practical exercises on data control and transfer.

Training and selection of ICT controllers 
The aim of training ICT controllers is to equip them to maintain data collection equipment in the event of failure, and to provide technical support to agents and team leaders in the event of technical difficulties. Candidates will learn to: 
a. assist cartographic agents and team leaders in the event of problems with data collection applications, 
b. find an alternative solution in the event of a Smartphone/Tablet malfunction or failure of the internet connection or power supply, 
c. assist the team leader in retrieving or transferring data in the event of difficulties, 
d. support the collection supervisor in transferring data to the central server in the event of difficulties.

Office staff
The following criteria must be met by candidates for the position of office cartographer: 
a. be at least 25 and no more than 50 years old on January 1, 2025, 
b. have at least a technical humanities education and knowledge of GIS, 
c. have taken part in a mapping operation at any other structure specializing in mapping will be an asset, 
d. be available for at least 7 months from the date of contract signature;
e. accept the terms of the contract. 
b. The training of office staff is designed to enable candidates to acquire the skills needed to develop and update GIS data and produce maps. To achieve these tasks, candidates will learn the following: 
a. use of GIS, 
b. image processing with ArcGIS software, especially ArcGIS Pro, 
c. automating map production,
d. retrieving and integrating data files from the field  
e. vectorization of data, 
f. editing and use of attribute tables using appropriate software, 
g. map formatting, 
c. Training will be provided by qualified NSO staff, supported by national and international experts.
For team leaders
a. The best candidates from among office cartographers will be selected as team leaders,
b. have proven knowledge of computers, GIS software and ICT, 
c. be available for a period of at least 8 months from the date of signature of the contract;
d. accept the terms of the contract.

[bookmark: _Toc179811627]Roles and responsibilities
A. Duties of field staff 
Mapping data collection will consist of:
a. checking the relevance of the information shown on the pre-EA maps cut automatically with ArcGIS Pro tools;
b. identifying all structures and households in order to estimate the population;
c. survey the geographic coordinates of community infrastructures;
d. fill in information sheets relating to these infrastructures. 
The constitution of the field teams will consider the duration of the work set out in the timetable, in order to complete the work on schedule. Each team will be made up of five people: three (3) cartographers, one (1) team leader and one (1) driver. Each team will be equipped with an all-terrain vehicle. Supervision of the work in each region will be carried out by a supervisor and an ICT controller who will be assigned to provide technical support for equipment maintenance. The distribution of teams by region will consider the distances to be covered, the configuration of the terrain and population density.
Role of the collection supervisor 
The collection supervisor's role is to monitor the progress of mapping operations in his or her area of supervision. In particular, they will be responsible for coordinating mapping surveys and field teams. They will also be responsible for 
a. raise awareness among the authorities (administrative, religious, etc.); 
b. supervise the management of material and logistical resources; 
c. check the completeness of each team's files before transmitting them to the central level; 
d. prepare monthly progress reports for their zones. Rôle du Contrôleur TIC 
The ICT controller's job is to provide technical support to the mapping teams in the field in his or her area of intervention, to resolve any technical problems encountered in the use of Tablets / Smartphones or computer applications.

Duties of the team leader 
The team leader's main task is to assign tasks to other team members and coordinate their execution in the field. In consultation with the agents, he defines the boundaries of the pre-EAs, with a view to eventual redistribution. Specific tasks include 
a. sensitize the authorities in his area of intervention (administrative, religious and others); 
b. assign tasks to team members; 
c. update the list of hills and neighbourhoods, 
d. identify, with his team, the boundaries of communes, administrative limits /neighbourhoods; 
e. supervise cartographers; 
f. control the technical quality of documents (base maps); 
g. manage work equipment (vehicle, team collection tools, etc.); 
h. check that files are complete before transferring them to the supervisor; 
i. complete and return community questionnaires; 
j. organize the redrawing of enumeration areas; 
k. draw up daily reports and compile them weekly on the progress of his team's work and forward them to his superiors.
 
Duties of the cartographer 
Under the supervision of the team leader, the cartographer is responsible for:
a. map data in the pre-EAs assigned to him/her in the field; 
b. identify all household types in the pre-EA (ordinary and collective households); 
c. verify the boundaries of new administrative entities and of EAs straddling the boundaries of several administrative entities; 
d. numbering new EAs; 
e. number and list concessions in each pre-EA; 
f. fill in the relevant forms. 
The data collected will be transferred to the central server and to the laptop provided for the supervisor.


Duties of office staff
The actual office work will consist of:
Pre-field:
a. develop and test data capture, automatic control and data transfer applications;
b. install applications on Tablets / Smartphones;
c. generate footprints of structures and infrastructures;
d. estimate the population of hills/neighbourhoods;
e. use automatic cutting tools to generate pre-zones;
f. analyse and correct, if necessary, the pre-EAs obtained;
g. prepare pre-EA maps for loading in TPK (Tile package kreator) format;

In the field
Office staff will receive data from the field and process it. They will also have to update the structural elements of the census area boundaries (rivers, roads and tracks).
After the fieldwork
a. Further data processing;
b. Data quality assessment;
c. Correction and cleaning of collected data;
d. Update of road and hydrographic networks;
e. Final update of EAs;
f. Check and update geocoding of administrative entities and EAs. 
g. Data organization for the development of a GIS database;
h. Production, printing and archiving of updated EA maps;
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Preliminary activities
[bookmark: _Toc179811629]Drawing up a strategic mapping document
A mapping strategy document is essential to serve as a reference for the organization of mapping work. It is drawn up with the support of UNFPA and other partners based on the guidelines contained in the project document. It defines the administrative and technical actions required for the successful preparation and execution of the sampling frame mapping.
 
[bookmark: _Toc179811630]Setting up the institutional framework for sampling Framework mapping 
The institutional framework for census mapping is closely linked to the establishment of the NSO. The National Statistics and Evaluation Office (NSEO), which operates under the Government of the State of Eritrea, that falls under the Ministry of Finance. Working with other ministries, departments, agencies, as well as both international and domestic private sector operators, the NSEO aims to improve the accessibility and reliability of timely, comprehensive, and high-quality statistics to support effective planning and development policies. This is the primary goal of the NSEO, in addition to strengthening the cohesion of the National Statistics System (NSS) at both central and local levels. By addressing current shortcomings and enhancing institutional and coordination capacities, the program strives to establish a competent, self-reliant NSS by the end of its implementation. The NSEO is considered a crucial element in Eritrea's growth and progress, as sound statistical data is necessary for successful development policies and the promotion of investment and private sector development.

[bookmark: _Toc179811631]National geography for developing the sampling frame 
The NSO must also decide what products are expected from the census mapping program, those that will be used for data collection and those that will be used to disseminate census results. The following products are generally expected from this operation:
a. Updated list of administrative units and the localities within them;
b. List and number of Enumeration Areas and Control and Supervision Zones delimited;
c. Digital geographic database of the census and basic socio-economic infrastructures or facilities. The first product involves defining the geography of the census in preparation. One of the first decisions to be made in census planning concerns the administrative areas for which census data will be reported. 
The success and usefulness of sampling framework data relies heavily on the careful consideration and implementation of geographical classification. By determining the geographical boundaries of the territory to be surveyed, a suitable nomenclature can be designed specifically for census mapping. This crucial step in the census process should be overseen by the responsible authorities, such as the NSO, to ensure a standardized and official classification is established. Such a classification can then be utilized throughout the national system and for administrative purposes, increasing the value and ease of integration of census data with other information. An important aspect of the preparation for a census is creating a comprehensive list of all the country's administrative and reporting units. This involves understanding and organizing the country's unique administrative hierarchy, which determines the subdivision of the country and its administrative units at different levels. Proper consideration and implementation of this hierarchy is crucial in ensuring the accuracy and reliability of census data.
[bookmark: _Toc179811632]Inventory and use of basic cartographic documentation
The preparation of cartography requires basic documentation to organize laboratory and field work. This documentation is available in various structures, mainly at the NSO, which must first make an inventory of it before assembling it, with the support of the administrations and structures concerned.

[bookmark: _Toc179811633]Assessing the needs of map data producers and users
There are several kinds of users of cartographic data likely to contribute to the implementation of the cartography or the resulting GIS. They include individuals and institutions from sectoral public and para-public administrations, universities and research centres and, to a lesser extent, the private sector, as well as United Nations agencies. Consultations between the NSO and these potential users will enable us to identify their needs and their technical or institutional capacity, and to take them into account when organizing the mapping. 
The prospective user administrations and structures are: 
a. Ministry of Agriculture, Livestock and the Environment, 
b. Ministry of Territorial Administration, Public Security and Communal Development,
c. the Ministry in charge of regional planning, urban development and housing, 
d. the Ministry in charge of the Land Registry, 
e. the Ministry of Education, 
f. the academic world of Eritrea, 
g. the Geographical Institute of Eritrea
h.  United Nations agencies: UNFPA, FAO, OCHA, UNHCR, 
i. etc.

[bookmark: _Toc179811634]Preparation and validation of technical documents
One of the priority preliminary tasks of the technical team in charge of sample frame mapping is to develop the digital mapping methodology and related technical documents. This methodology is designed according to the United Nations standards contained in the “United Nations Principles and Recommendations for Population and Housing Censuses-Series M67. Rev.3” and in the “Manual on Geospatial Infrastructure to Support Census Activities-SeriesF103f”. It will also consider the elements of this strategic mapping document. 
The main stages of census mapping listed below will be followed:
i.	Coordination, monitoring and evaluation of cartographic work.
ii.	Collection and use of basic administrative and technical documentation;
iii.	Drawing up a strategic document for digital census mapping; 
iv.	Preparation of technical documents (questionnaire sheets, manuals and guides);
v.	Development and testing of data collection applications;
vi.	Recruitment and training of field and office staff (cartographers, team leaders);
vii.	Office work and creation of the Cartographic Database to be updated;


[bookmark: _Toc179811635]Procedures for using CSPro CAPI
Fieldwork is based on computer applications developed for each form and questionnaire by the NSO IT Department in CSPro's CAPI module. These CAPI applications are embedded in Smartphones/Tablets with digital cards in TPK format.
The CAPI applications developed today are as follows:
a. Locality description and listing application for updating the list of localities;
b. Community Questionnaire data collection application ;
c. Application for collecting data on the identification and geolocation of basic socio-economic infrastructures;
d. Application for collecting data on the identification and geolocation of structures and households to estimate the population to be enumerated and facilitate;
e. Application for EA creation in the field.
To access these applications after they have been loaded onto Smartphones or other tablets, you need to go through the CSPro mobile CSEntry launch (apk version on Androids).

[bookmark: _Toc179811636]Data collection documents and technical tools 
Manuals, guides, questionnaires and data sheets are produced for field and laboratory staff and their supervisors to facilitate data collection and processing. 
Instruction manuals (procedures)
To facilitate fieldwork, an instruction manual containing guidelines or instructions for agents responsible for collecting geographical data on housing units, community infrastructures and updating cartographic data is being drawn up. 
A similar manual will also be drawn up for office cartographers. 
These manuals will be drafted and validated internally by all managers involved in mapping activities and by the NSO. 
They include manuals for the field cartographer, the team leader, the office cartographer, the office cartography team leader, the data collection supervision guide and the manual for using mobile digital data collection applications.

[bookmark: _Toc179811637]Data collection sheets 
Various digital forms will be used to collect data on the administrative entities, i.e. commune, administrative limits/neighbourhood. Each of these forms is designed to collect the following information: 
a. geographical identifiers, i.e. the administrative entities to which they belong (province, commune, village/quartier); 
b. the official name of the entity concerned; 
c. the list of sub-regions/ villages dependent on the sub-regions; 
d. geolocation and description of the neighbourhood; 
e. geolocation of existing community infrastructure and facilities; 
f. identification and geolocation of dwellings and households for population estimates; 
g. Population estimâtes.
The structure and household identification form will provide information on the type and occupancy status of dwellings and a first estimate of households and population by pre-zoned area. 
N.B. A small quantity of paper forms should be provided for manual filling in the event of equipment unloading or lack of internet connection. This also applies to pre-EA maps, for which paper formats are required.
In addition to these basic sheets, there will also be a summary sheet for the commune, summarizing information on hills and districts. There will also be a census breakdown sheet for segmenting or merging pre-EAs based on population estimates in the field.

Development and testing of computer applications for data collection and processing
To facilitate the digital collection of data on infrastructures and households, four applications will be developed by the Processing Department, possibly with the support of international technical assistance: 
a. an application for the identification and geolocation sheet for housing structures and households;
b. an application for the identification, listing and description of localities form; 
c. an application for the identification and geolocation of infrastructures (schools, health centres, pharmacies, places of worship, markets, administrative camps, sports facilities, water supplies, gas stations, etc.); 
d. an application for the sampling frame delimitation form
e. an application to manage data file transfers to the central server. 
These computer programs will be based on CSPro Mobile's CSEntry module and integrated into smartphones/tablets for data collection. These programs will be tested before their actual use in the field. An instruction manual will be drawn up by the National Mapping Experts to facilitate the use of these applications.

[bookmark: _Toc179811638]Organization of technical capacity-building for NSO executives
On-site capacity-building workshops will be organized for NSO staff to bring them up to speed on digital sampling frame mapping. Trained managers will duplicate the training received for the benefit of other census staff. Depending on the needs identified, the NSO will call on the expertise of national consultants in digital census mapping, in particular for the validation of the methodology, the choice of equipment and software, and the training of these personnel. 
There will be two phases of capacity building for these personnel:
The first phase will take place before the start of the process, with the aim of bringing NSO managers up to the quality standards for census mapping defined by the United Nations. It will also enable them to acquire sufficient skills to effectively supervise digital census mapping work, both in the field and in the office. The training program will be defined with the support of national and international experts and will take into account the gaps to be filled. 
The second phase of training will focus on improving the capacity of managers to produce thematic maps, disseminate cartographic products and optimize GIS management. It will focus on important aspects such as: the use of certain image processing software, spatial analysis, cartographic design for the demographic atlas, database management and web mapping. Appropriate software will be used for these aspects.

[bookmark: _Toc179811639]Cartographic planning 
Planning for cartography corresponds to a chain of activities including, among others:
a. Inventory of user requirements, 
b. definition of the mapping strategy, 
c. defining the geographic hierarchy of the census, 
d. establishing a geographic coding system, 
e. definition of the data layers to be created and compiled, 
f. the division of the national territory into operational zones for the main enumeration;
g. scheduling of mapping activities, 
h. the acquisition of materials and equipment, staff training and the implementation of office and field activities. 
The detailed timetable of mapping activities contained in the project document is drawn up in compliance with the constraint of the start date of the enumeration. To this end, the standard to be respected is that the last EA map should be published no later than two months before the start of enumeration.

[bookmark: _Toc179811640]Geocoding scheme 
In order to create a database that will facilitate the collection and management of cartographic data, administrative entities, Enumeration Area and structures will be coded. This codification will be carried out using a hierarchical system based on official geographical codification, in order to obtain a unique identifier for each statistical unit. 
 
 
 





