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Introduction

Eastern Africa is susceptible to recurrent severe droughts which bring periodically the 
threat of famine and starvation to millions of people throughout the sub-region. Drought 
is  not  simply a  result  of  climatic  fluctuations  but  a  phenomena in  which the  human 
activities  have  an  increasing  responsibility.   Deforestation,  wrong  agricultural  and 
pastoral  policies,  civil  wars and physical insecurity are becoming more and more the 
leading element threatening the food security not only in this part of Africa.
 
The concern of the countries Djibouti, Ethiopia, Kenya, Somalia, Sudan and Uganda on 
the effects of such disasters led to the establishment of the Intergovernmental Authority 
on Drought and Development (IGADD) in January 1986 as the "body for coordinating 
sub-regional efforts to combat the effects of drought and other natural disasters".  

The  IGADD  Plan  of  Action  recommended  "the  establishment,  or  strengthening  of  
National  Early  Warning  Systems  for  Food Security  and  the  establishment  of  a  sub-
regional system within the IGADD Secretariat in Djibouti and to coordinate national,  
sub-regional, regional and international efforts in this field".  The implementation of a 
regional  Early Warning and Food Information System  (EWFIS) was considered an 
essential  element  for  promoting such  coordinated  approach towards  Food Security in 
IGADD Member States. 

Although a few countries had already set up National Early Warning Units, they were 
suffering  "from a number of weaknesses and constraints to varying degrees: valuable  
information generated by different agencies not utilised for Food Security assessment;  
information  not  always  complete  or  available  on  a  timely  basis;  lack  of  continuous,  
assured and adequate financing of  the National  Early Warning Units;  uncertainty of  
support  from  donors;  inadequate  equipment;  non-existent  or  poor  staffing  of  the 
National  Units;  inadequate  professional  knowledge  and  skills  of  staff  expected  to  
contribute  to  a  functioning  Early  Warning and Food Information  System; a  suitable  
Early Warning methodology (incorporating e.g. satellite remote sensing data) assuring  
reliable assessment in time"1 

The consciousness of these weaknesses was the basic starting point for a project proposal, 
discussed  at  the  "Food Security Workshop"  (IGADD HQ,  Djibouti,  April  1998)  and 
explicitly  mentioning  some  of  these  weakness.  The  above  document  led  to  the 
implementation of a Regional Project2 with two "immediate objectives":



1. "A significantly increased capacity of National Early Warning Units and some related  
national  institutions  to  collate,  process,  analyse  and  disseminate  Early  Warning 
data/information at the end of 1993 is used by IGADD Member States";

2. "A  strengthened capacity  in  the  IGADD Secretariat  to  carry  out  regional  EWFIS  
activities for food security by the end of 1993 is used".

These objectives were expected to allow "the National and Regional Early Warning and 
Food Information Systems to operate on a self-sustained basis in the IGADD Region on  
1997 [nineteen ninety seven]" ("intermediate objective").

As a consequence of this strategy several outputs were identified.  This paper is focused 
on three of them:
1. to develop, test and fully document an Early Warning methodology, to be adopted at 

regional and national level,
2. to build  or reconstruct  data  bases  on agrostat,  agromet,  prices,  socioeconomic and 

nutrition as well as remote sensing aspects in IGADD HQ and IGADD Member States, 
3. to strengthen communication network for EWFIS in Member States and to build a first 

level of a modular National Units - Regional Unit communication system for EWFIS. 

1.  The IGADD EW methodology (known as "Mycountry EW methodology")
 
From the beginning the Project's concern was to design an Early Warning  methodology, 
along with a supporting software system.  It is worth to sumarise a few guiding principles:
1. the emergency component, characterising several Early Warning Systems, was -since 

the beginning- avoided; 
2. the  emphasis  was  given  to  both  side  (supply  and  demand)  of  the  Food  Security 

equation;
3. rather then starting data collection activities,  the System developed the capacity of 

existing institutions to obtain information more relevant for Early Warning purposes; 
the accent was in the practice on a "better quality data" and not necessary on "a 
greater quantity of data".

4. the type of  methodology developed by the Project was based on a general agreement 
that any single indicator used for Early Warning is not "by itself" fully understandable 
and significant and that only the combination of different indicators may produce a 
meaningful result.  Consequently the main goal of the methodology was the capability 
of combining the results (assessments) provided by the use of different indicators. 

 5. the system was, since the beginning, geographically desegregated (districts, possibly 
homogeneous crop production zones, ect.).

The methodology is drafted in annex 1, which provides a description both of the main 
principles guiding our approach to Early Warning and the different steps (how to detect 
anomalies, how to prepare a "current", and a "structural vulnerability" map, and how to 
produce an "at risk areas" maps.  Appendix 2 contains a case study which, in spite of 
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being an example concerned with only a specific assessment, can help to understand the 
linkage between the methodology and the supporting software system.  

The methodology has been not simply tested and fully documented, but also adopted at 
regional and (partially) national level.  It has been written: "the systematic comparison of  
actual and expected values of key indicators, the use of statistical clustering techniques  
to  classify  land units  according  to  this  comparison  for  each  indicator,  and merging 
classifications for a range of indicators to produce current vulnerability and ultimately  
risk  maps,  are  valuable  diagnostic  techniques  which  add  significantly  to  the 
methodological armoury of early warning"3 

The methodology has been fully recognised on the occasion of the "Second IGADD Early 
Warning Methodology Evaluation Workshop" (Rome, 22-23 November 1993); its further 
development toward a more comprehensive EWFIS methodology during the suggested 
Project Phase II was strongly recommended by the donor, IGADD and FAO HQs.

A short description of the supporting software system 

The methodology can be applied using a support software system (whose core is represented by 
the  ADDATI-EW  package)  developed  by  the  Project.   The  ADDATI-EW  package  has  been 
developed around an already existing software package (ADDATI), designed to assist with the 
management, integration and analysis of territorial information. 
Within a menu-driven framework the package provides a range of linked programs and utilities to 
handle diverse statistical data about geographical units.  The geographical units which ADDATI 
handles may be anything from a pixel to a continent.
The package offers a number of important and powerful capabilities in an easy-to-use format:
1. preprocessing  of  historical  time  series  data,  including  smoothing,  accumulation,  and  the 

calculation of change from one observation to the next,
2. compilation of statistics for a historical series, such as averages, standard deviation, maxima, 

minima, inter-temporal variability,
3. comparison for each geographical unit of behaviour in one period with behaviour in a reference 

period,
4. statistical  analysis  and  classification  procedures  to  group  together  geographical  units  with 

statistically similar behaviour over time,
5. multivariate analysis for merging separate datasets into a single classification system,
6. in-build  mapping  and  graphing  utilities  to  display and  print  analytical  results  with greater 

impact,
7. a range of useful utility programmes for preparing, aggregating, reorganising and manipulating 

the variety of large datasets that may be required for analysis4.
 

2. The building and reconstruction of data bases 

The Project  assisted  the  Member  States  in  current  data  entry,  cleaning  and updating 
sectorial  data  bases according to the needs on the National  Early Warning Units  and 
related institutions on the basis of the criteria: a "better quality data" and not necessary on 
"a greater quantity of data".
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But in  EWFIS techniques  any kind of  current  monitoring activity requests  also good 
quality reference (historical) data bases. The Project discovered that the National Early 
Warning Units and related institutions had lost the memory of the past; consequently this 
memory has been revived by the Project.  

At the time being both current and historical data bases are available and frequently used 
by the National Early Warning Units  and related institutions for their activities.  Here 
below are simply listed the most important achievements.

2 A. 
As a consequence of an agreement with the Heads of the IGADD Member States National 
Meteorological  Departments  a  weather  database  which  includes  rainfall  and  five 
parameters to compute PET (minimum and maximum temperature, windspeed, sunshine 
hours and relative humidity) was established.  The historical data for most of the IGADD 
countries (for a total of 119 reporting stations from 1982) were entered and provided to 
the national institutions organised into databases compatible with their software.

2 B.
Since the inception of the Project, one of its priorities has been the regular collection and 
collation of crop calendar, as well as information concerning planted areas, production 
and yields by main crops, and more general information concerning socio-economic and 
demographic characteristics at the smallest administrative level available. As at the same 
time a great importance was given to the compilation of the available remote sensing time 
series information at the same administrative level.
The purpose of an attentive collation of such information was to assist the Regional and 
the National Early Warning Units in their monitoring activities and in particular:
1. enriching  any  kind  of  remote  sensing  and  meteorological  assessment  through 

agronomic and phenological background information,
2. providing basic information on the food security demand side, traditionally neglected 

in any Early Warning and Food Information System.

During the life of the Project  these data were set up, regularly updated and distributed on 
floppy disks under the title: "District Profiles Files"5 Although a big efforts (including the 
correction of the most evident errors in the official sources) have been done in collating 
the above information, the data quality varies not only from country to country but also 
from data to data and seldom from one source to an other one.  Nevertheless, at the time 
being,  the "District  Profile Files" apparently offers  the most  accurate and desegregate 
statistical abstract for the whole Horn of Africa.  

 
2 C.
The  need  of  improving  the  quality  and  the  geographical  accuracy  of  part  of  the 
information available through the "District  Profiles Files" produced as from 1992 the 
compilation of a systematic spatial inventory and database of IGADD Crop Production 
System Zones (CPSZ), defined as homogeneous zones in term of agro-ecological and 
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current distribution of agricultural land use. 
The  CPSZ  inventory  was  designed  to  bring  together  information  on:  physical 
environment,  agronomy,  livestock  and  occurrence  of  biotic  and  abiotic  hazards  to 
agriculture production, and is integrated with detailed geo-referenced infrastructure data. 
The database certainly represents a basic element for any future crop related analysis in 
the Region, not necessarily connected with Early Warning activities6.

A short description of the Crop Production System Zone inventory 

The Crop Production System Zones inventory contains 1220 Map Unit which are compatible with 
the same level of administrative units as used for the "District Profile" database.  For each if these 
Map Unit six sets of data are available:

1. Crop Information
2. Physical data
3. Agronomic data
4. Livestock data
5. Climatic Hazard data
6. Pest and Diseases data

The full database can be consulted using an ad-hoc software conceived to ease the access to the 
database and to display the data in different ways: a thematic map procedure allows to display one 
indicator at the same time for all the CPSZ Map Units,  while an other procedure allows to display 
on the screen the data for a single CPSZ Map Unit.  In both cases the data can be exported to 
ASCII files for further processing. 
Roads, railways, location of different levels of human settlements, and main rivers can be plotted 
to facilitate the use to locate the information on the maps.  Also this kind of information can be 
exported to ASCII files (BNA format). 

3. Communication networks for Early Warning purposes

An efficient communication network is a strategic tools to guarantee timely information; 
this is particularly true in a sub-region such as the Horn of Africa were transports are 
difficult, frequently hampered by the conditions of the roads, the uncertainty of the tracks 
and more and more by the so called "man-made" insecurity. 

3.A
Internal national  communication networks have been established/improved in most  of 
IGADD Member States and were at the end of 1993 fully operational. 
New SSBs National networks were established for a total of about one hundred stations 
(of which seventy with new transceivers and the other with rehabilitated ones).
To avoid waste of resource, always scarce, it was agreed that in IGADD Member States 
the new/rehabilitated networks would be at disposal of any institution concerned with 
Early Warning and Food Security.  It is the responsibility of the Member States to define 
the rules for the users.  

3.B
To link the Member States with IGADD HQ in Djibouti  and between them with the 
purpose of transmitting any kind of information it was agreed to install a short waves 
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computer  assisted  communication  system.   This  choice  was  considered,  after  several 
comparative tests, one of the best solution in the Horn of Africa context.  In fact short 
waves are an easy way of communicating, communications link is available 24 hours a 
day, a frequency may be easily obtained  and is free of charge (excluding the very low 
cost for the frequency license). This last point is crucial if we take into account that one 
of the major problems for these countries is represented by the financial substainability of 
any communication system. 
The  first  four  modules  of  a  highly  reliable  short  waves  computer  assisted  system 
(MESTOR 200S), able to transmit both ASCII and binary files, were installed in 1993 in 
the Member States; the remaining modules are under installation.  It is worth to note that 
current NDVI images are now distributed in digital format by IGADD HQ in Djibouti to 
the Member States through the above system.

Notes

1. see: FAO/IGADD, GCPS/RAF/256/ITA, Project Framework Report, page 1.
2. A three-years regional project for a value of US$ 6,023,352, funded by the Government of Italy and 

executed by FAO (Project GCPS/RAF/256/ITA), started in Djibouti in November 1989 but for several 
reasons became fully operational only in January 1991. Owing to some saving made at the initial stage 
the Project was extended until the end of 1993.

3. see: IGADD/Government of Italy/FAO, Combined Mid-Term/Terminal Evaluation Report, page 6.
4. A non technical overview on the function and capabilities of the package, and suggestions on the ways 

in which it might be used to early warning applications are provided by the  "Introductory Guide to  
ADDATI,  Early  Warning  Version  (3.1)"  (Project  GCPS/RAF/256/ITA,  Manuals  &  Methodologies 
n.10).  For a more detailed review of the package see: "ADDATI EW version (3.1), Reference Manual", 
(Project  GCPS/RAF/256/ITA,  Manuals  &  Methodologies  n.9)  which  goes  into  details  on  the 
programmes and utilities features; while for instruction on how to use the software see the "Tutorial", 
(Project  GCPS/RAF/256/ITA,  Manuals  &  Methodologies  n.8)  teaching  you  through  progressive 
exercises on the use of different ADDATI-EW menus.

5. See: Project GCPS/RAF/256/ITA, "District Profiles Files", (Project GCPS/RAF/256/ITA, Manuals and 
Methodologies n.5). The most recent version was published December 1993 and includes a separate 
Eritrea database.

6. The above database and software are already available in the region, for a wider free distribution see the 
incoming "IGADD CPSZ Electronic Atlas"  [provisional  name]  publication (FAO Agrometeorological 
Series, n.156) 

Niamey, 1994
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