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USE OF CLIMATIC IMPACT ASSESSMENTS BY THE SAHEL COUNTRIES
 
FOR OPERATIONAL CROP MONITORING 
AND RANGELAND MANAGEMENT
 

(Proposed Technical Assistance)
 

SUMMARY
 

Technical assistance for the Sahel countries is proposed by the
 
NOAA/NESDIS Assessment Information Services Center (AISC) to substantially

improve each country's capability for drought impact early warning, agri­
cultural crop monitoring, crop production forecasting, and rangelands

management. This capability will 
be 	based on climatic impact assessment
 
technology developed by NOAA/NESDIS/AISC. This technology has been used
 
operationally in the Sahel for monitoring food security since 197q and
 
technical assistance has been provided since 1983. AISC will assist each par­
ticipating country in designing an organizational structure and implementing 
a

plan for using climatic impact assessments. Host countries will learn to pre­
pare and use assessments based on available weather data. 
 These data are pro­
cessed through agroclimatic assessment models developed and tested by AISC.

AISC will also prepare special assessments (meteorological satellite and weather
 
data) for distribution to each country. Host countries will be trained to pro­
perly use AISC assessments and shown how assessment information can Fignifi­
cantly improve crop production forecasting and agriculttiral policymaking. AISC

will improve assessment models to upgrade the existing technology. This tech­
nical assistance will be accomplished by:
 

o 	providing each participating country with detailed, monthly
 
special assessment reports based on all available meteorological
 
satellite and weather data,
 

o 	assisting each participating country in developing, testing and
 
operationally implementing 
a National Climatic Impact Assessment
 
System. This will enable each country to use special assessments
 
provided by AISC and to develop assessments based on rainfall­
derived agroclimatic crop condition index models,
 

c 	conducting professional training courses, sponsoring decision
 
maker seminars and providing in-country technical assistance
 
to ensure that: host-countries understand the technology; can
 
properly use tho assessments; and have the appropriate organi­
zational structure necessary for a successful operational
 
system, and
 

o 
upgrading AISC's assessment models to improve the timeliness, spa­
tial resolution, zind ,Wuantificationof AISC and participating
 
country assessments of crop production and rangeland conditions.
 

This proposed technical assistance, based on AISC's operational assessment
 
capability, builds 
on current efforts to initiate technology transfer in the
 
Sahel (NOAA/AID-OFDA PASA BOF-OOOO-P-CC-3062-02, completion date May 1985).

AISC has routinely prepared monthly crop condition/drought food shortage
 
assessments for each country since 1979. 
 These assessments are based on
 
agroclimatic index models, estimates of regional rainfall, 
and vegetation

biomass conditions. Daily rainfall gauge data and meteotological satellite data
 



(AVHRR) are used as inputs. 
 Requests from assessment users (e.g., USAID

Missions, AID/W and AID/Food for Peace), has led AISC to develop a special
assessment capability that provides detailed information regarding ongoing and
expected drought impacts. AISC's assessment technology can become more timely
and quantitative for routine and special 
assessments. Appendix A describes the
preliminary implementation plan developed in September 1984. 
 As part of this
OFDA-sponsored activity, a professional training course will 
be conducted in

Niamey during early May 1985.
 

AISC will begin providing speci&l assessments to each country during June
1985, and monthly thereafter through the end of the rainfall/crop season duringeach project year. Assessments will 
include decadal (10 day) and monthly analy­sis. Maps and tables will supplement analysis of climatic impacts. 
 Drought
areas will be identified and tracked. 
 Agroclimatic index and meteorological
satellite models will 
be used to assess conditions of major food crops.
Meteorological satellite dat3 will 
be used to improve rainfall estimates and to
 assess vegetation/biomas5 s-unditions. 
 The assessment will 
include detailed ana­lysis of rangeland conditions in terms of grazing potential, quantitative crop
production forecasts, and color displays of satellite imagery (Appendix C).
These assessments wifi resemble a 1984 assessment of Mali (Appendix B).
 

AISC's technical assistance will focus on institutional development and
training. 
 With the assistance of USAID Missions and host countries, individual
country plans will be prepared to effectively develop, test and implement opera­tional climatic impact assessment systems. 
 High level government policymaker
support -ill 
 be obtained to develop the plan and coordinate the assessment acti­vity. The appropriate participating agencies (meteorology, agricultural 
sta­tistics, agricultural economics, food security, land use, rural 
deve'loment and
extension) will 
be identified. Agency responsibilities for assessment prepara­tion, distribution, and use will 
be determined. The country plan will irclude
provisions for professional training courses and decision maker seminars.
Training 
courses wll be designed to teach trainees to develop agroclimatic
impact assessment models, interpret and 
use host country and AISC assessments,

and design appropriate asscssment reports.
 

AISC will 
upgrade the existing assessment technology by improving agrocli­matic crop index models and meteorologicil satelliLe imagery analyses. Historical
rainfall data bases will be expanded to 
include additional weather stations.
Models to provide analysis every 10 days will be developed. Statisti'. al crop
yield forecast models, based on regional data provided by the countries, will be
developed. 
 Agroclimatic regions used for meteorological satellite vegetation
index analysis will be redefined. Ground truth information will be uses to
 ,mprove satellite assessment of drought and vegetative/biomass conditions.
The spatial resolution of meteorological satellite analysis will 
be increased

from 20 to 4 kilometers. 
 Procedures for using meteorological and satellite
information to forecast crop production (30-60 days before harvesting begins in

October) will be improved.
 

The schedule for AISC special assessments, traiti.,,:, in-country technical

assistance, and host-country assessment applications for iach project year is
irovided in the attached table. 
 During the first project ,year, each country
mill develop the organizational structure and procedures necessary te begin'
quasi-operational test assessments during 1985. 
Emphasis will be on drought
 



detection, crop monitoring, potential food shortage alerts, initial 
rangeland

management and preliminary input of assessment information for agricultural

policymaking. In the second project year, the activities would be expanded to

include crop production forecasting and increased use of information for range­
land management and agricultural policymaking. In the third project year, host­
countries will make further refinements on their assessment system and make it

operational. 
 Emphasis will also be placed on food availability assessments to

project deficits and estimate relief requirements. Such analysis can be per­
formed during September and updated during October.
 

Climate impact assessment technology can be realistically absorbed by each

Sahelian country and operational systems will provide significant socio-economic
 
benefit. The crop condition index models are based on existing rainfall 
data
 
resources. These models are very simple, easy to 
learn, and inexpensive to use.
 
NO computer capability of any kind is required by the countries to do these
 
assessments. (If computer systems are avilable, they will 
facilitate assessment
 
product development and application). All countries can use these rainfall
 
index models to detect drought, qualitativly assess drought impacts on crop

production (30-60 days before crop harvesting begins) and issue drought/food

shortage alerts with a lead-time of 3-6 months. Most countries con use their
 
own assessments in conjunction with the AISC assessments to 
significantly

improve the accuracy of crop production forecasts (to be made during August and
 
September), and management of rangelands. This imformation will enhance agri­
cultural policy decision making (i.e., imports/exports, pricing, food needs,

population migration, road conditions, etc.). All of the Sahel countries can
 
benefit from meteorological satellite products to be provided by AISC but none
 
are expected to develop 
a satellite data processing capability. During the
 
second project year, recommendations will he made on how to ensure that
 
satellite information is available after the end of the project.
 

Agencies within the U.S. Government will benefit from this project. In
 
particular, AISC will provide crop production forecasts to AID and USDA. These
 
will improve U.S. analysis of food-assistance needs; quantified information for
 
administrative zones in each country will be provided during August and

September of each crop year. 
 In addition, detailed weather assessments will
 
help determine road conditions.
 



Attachment
 

NOAA/NESDI S/A ISC
 

SCIIEIULE FOR ASSESSMENTS, TECHNICAL ASSISTANCE AND
 
PARTICIPATING COUNTRY APPLICATIONS
 

(by Project Year)

1. Assessments & Techlnical Assistance:
 

Activity may u Jul 
 Au- Sep Oct Nov 
 Dec Jan Feb- Mar Apr No f
(Project Years 1,2,31 

Persons
Prof. Trainin( Course X 
 T M,ES
AISC Special Assessment X X X X
Host-Country Assessments X X X X 

X
X 
 M,F,S
AISC In-Country Visits 
 X X 


Decision MaKer Seminar 
_ 

X
U.S.A. Training 

X X M,,Annual Project Review 
 X


'Update Country Plan 
 X_
Professional discipline codes 
are agro-meteoroeogist ('I,
#Tagric. economisft(TEYand agric;. statistician (S)
 

2. Host Country Applications:
 

a) Project Years 1, 2 & 3 Gov't.
Aencies
Drouyht Detection/Alerts 
 x X X _ __x 
 M,A
Crop Monitoring/Reports 
 X X X X 
 M,A

Food Shortage Alerts 
 j 
j XjF
Initial Rangeland Mt. 
 X X X X_
Prelim. Agric. Policy, A
X X X A
 

b) Project Years 2 & 3
Crop Prod. forecasts 
 x X ARangeland Advisories.. X X X -T3(-T __ 1EiAE
Crop Advisories I .... XE F T Xx M,A
Agric. Policy Inputs X X 
 X X 
 AA
 

c) Project Year 3
 
Food Needs Analysis 
 X 
 AF
Determine METSAT Needs 
 X M,A,F 
Crop Systems Analysis X' _ _ _AGovernment agency codes are Nat'I. Met. 
Svc. (M), Mmin. of gric. (A) and Food Security F
 

C­



I. !NTRODUCTIO1
 

The purpose of this proposed project is 
to assist each participating Sahel

Country in significantly improving their operational capability for drought
impact early %arning, agricultural crop monitoring, crop production forecasting

and rangelands management. These improvements can be made through the
appropriate use of available weather and meteorological satellite data. The
NOAA/NESDIS Assessmant and Information Services Center will 
accomplish this by:
1) providing each country with special AISC assessments during the growing
season 
of each project year, 2) assisting each participating country in the
operational implementation of a national climatic impact assessment system, 3)
conducting professional training courses, coordinating decision maker seminars
and providing in-country technical assistance 
on assessment preparation and
interpretation for decision making, and 4) improving AISC assessment technology
(i.e., greater timeliness, higher spatial 
resolution and quantitative crop pro­
duction forecasts).
 

Drought is a continuing problem affecting the people, food security, and
ecoriomic development of the Sahel countries: 
 Burkina Faso, Cape Verde, Chad,
Gambia, Mali, Mauritania, Niger, arid Senegal. 
 These countries have agri­
culturally based economies. 
 For the past decade, drought has caused crop
failures which have resulted in malnutrition, food shortages, rural population
dislocaticns, and disruptions throughout the economy of each country. 
 Emergency
international food reief assistance has been necessary 
on many occasions.
Their foreign exhange has been depleted by the need for increased food imports
while their income from export crops has been sharply reduced. Drought strains
the whole economic system, compounding th? impact of other economic problemssuch as energy costs or debt servicing. The net effect of a drought is lost
time in the economic development process which all 
of these countries need so
 
desperately.
 

The fight against the drought requires a combination of long and short-term
actions. One long-term solution is 
to minimize the risk of drought by improving
aqricultural practices and increasing conservation of environmental resources.
In the short-term, this process 
can be accel-erated through improved use of

meteorological information resources. For example, upgraded weather data
collection and communication facilities are 
available at the National
Meteorological Services 
as 
result of the AGRHYMET Project. These weather
 resources can 
be used to develop applications for users, particularly involving
short-term economic decision making. 
 The economic and social benefits from
these applications can 
be most rapidly realized if each country implements a
management information system based on Climatic impact Assessment Technology.
 

With support from the USAID Office of Foreign Disaster Assistance (OFDA),
Climatlc Impact Assessment Technology was 
developed by the U.S. NOAA/NESDIS
Assessment and Information Services Center (AISC) over the past 
seven years.
During this period NOAA/NESDIS/AISC has developed and is 
now operating a
drought/crop condition ind food shortage alert assessment program that provides
weekly and montnly analysis for more than 90 countries. These assessments are
based on a combination of daily rainfall 
reports from weather stations and
meteorological satellite data used in "simple" models'which help assess 
weather
 
impacts on crops and rangeland.
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The system has been verified with "ground truth" data and it has proven tobe reliable, timely and cost effective. For example, NOAA/NESDIS has been
assessing climatic impacts in the Sahel since 1979. 
 More recently, the
OFDA program has included assistance to countries in the development,
testing and operational implementation of assessment programs (Asia, Latin

America, and Caribbean Basin).
 

To illustrate, a Climatic Impact Assessment System can 
be used to
operationally monitor daily weather, reliably detect drought, and determine
the impacts of weather on agricultural crops during the crop growing
season. 
 If drought is a serious problem, then by the end of August the
assessment system can 
provide government decision makers with a reliable
30-60 day forecast on 
relative crop yields including cror failure, a 60-90
day forecast on 
major food- price instability and at least a 3-6 month early
warning alert on 
the potential for drought-caused food shortages. 
 Because
rainfall variability accounts for 80 percent of the annual changes in crop
yields within the Sahel 
countries, the assessment system can-be used to
forecast crop production. 
 More recently, advances in the development of
meteorological 
satellite applications have significantly upgraded AISC's
assessment capability, particularly in the Sahel Region. 
 These signifi­cantly contribute to crop production forecasting and rangeland management

appl icati ons.
 

The Sahel countries can 
develop, test and operationally implement
National 
Climatic Impact Assessment Systems to help government policymakers
and planners fight drought impact. 
 Such a system can provide early warning
of potential problems involving crop production losses. Improved agri­cultural 
crop forecasts can strengthen agricultural policy analysis. 
 The
3-6 month alert of potential drought caused food shortages 
can enhance
emergency relief planning. Information from the system can 
also help mana­gement of rangelands for livestock grazing.
 

The resources 
to implement Climatic Impact Assessment Systems already
exist within the Sahel Countries. 
 However, several requirements are
necessary to make the system work. 
 Some of these include the need for
strong leadership from high government policymakers and planners. 
 Their
support is necessary to coordinate the development of National Plans to
implement the technology. This will 
include designating the participating
agencies, determining their mission and coordinating how assessment reports
will be distributed. 

The purpose of this proposed project is to provide each Sahel 
Country
with the capability to assess and act on 
its drought problems with an
increased measure of technical accuracy. 
 The results will be National not
Regional in nature. However, regional 
resources available from theNational AGRHYMET Center could help accelerate national program developmentand testing and fine-tuning through applied research results.
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II. OBJECTIVES
 

The overall goal is to improve each Sahel 
country's capability to opera­tionally assess 
the impact of weather on agriculture (food crops and rangelands)

and to use these assessments for agricultural production forecasting, agri­cultural policymaking and farmers' advisories. 
 This will be accomplished by
completing four objectives which focus on 
AISC special assessments for each par­ticipating country, technical 
assistance for assessment system implementation,
training on 
how to use assessment technology for decision making and development

of improved assessment tools. Specific objectives include:
 

A. To provide timely special assessment reports at the end of each month

during the crop growing season (May-October) of each project year. 
 The
 content and analysis included in these assessments would be continually

enhanced during the three year plan as 
follows:
 

First Crop Year (1985)
 

AISC Special Assessments will be similar 
to the 1984 assessment for
Mali (Appendix B) except that high quality color photographs will also be

provided for each country (Appendix C). AISC will assess rangeland con­ditions and make crop yield and crop production forecasts (beginning in

August 1985) for administrative regions in each country.
 

Second Crop Year (1986)
 

Assessments will be impfroved by increasing the spatial 
resolution of
satellite data from 20 kilometer pixels to 4 kilometer pixels. 
 The quality

of satellite derived color photographs will be improved. Crop indices will be
used every 10 days ­ not just once a month. Crop production forecasts will be
 
improved.
 

Third Crop Year (1987)
 

AISC will 
make further refinements on the interpretation of satellite
data products and crop production forecasts will be improved. AISC will

also examine high resolution SPOT satellite data. 
 The total assessment
 
package will be incorporated into a Geographic Information System for deci­
sion making.
 

B. To assist participating countries in the development, testing and opera­tional implementation of 
a National Climatic Impact Assessment System by:
 

First Crop Year (1985)
 

o 
obtaining policymaker support for coordination of the activity
 

o 
developing country plans for organizing and implementing the system
 

o 
preparing monthly test assessments to include drought early warning,

crop condition monitoring, and drought/food shortage alerts
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o 	using a cpmbination of AISC special assessments and in-country agrocli­
matic assessments for preliminary rangeland monitoring/management and
 
crop production forecasting
 

o 	identifying how assessment information can 
contribute to agricultural
 
policy analysis.
 

Second Crop Year (1986)
 

o 
improving assessment methods and assessment distribution procedures used
 
in 	project year one
 

o 
upgrading timeliness and application of rangeland management advisories
 
for nomadic herders
 

o 	incorporating assessment 
information into agricultural policymaking
 
o 	determining how assessments 
can be used as a basis for crop advisories
 

for farmers
 

Third Crop Year (1987) 

o 
improving assessment products and applications
 

o 	expanding the national 
system to include other qovernment agencies
 

C. To conduct professional training courses, sponsor decision maker

seminars and provide in-country technical 
assistance so host-countries have the
 
capability for:
 

o 	developing agroclimatic/crop condition assessment models
 

o 	preparing assessments of weather impacts 
on crops and range­
lands
 

o 
designing assessment reports and a system for distribution of
 
reports to decision makers
 

o 	understanding how to interpret assessments, in particular AISC
 
special assessments based on meteorological satellite data
 

o 	most importantly, learning how to use the assessment reports 
as
 
a stand-alone product or in combination with other information
 
systems to improve crop production forecasting, early warning

of potential drought/food shortage conditions, agricultural

policymaking, and in-season advisories to farmers and herders.
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D. To improve the timeliness, spatial resolution and quantification of 
AISC assessment technology by:
 

o 	expanding the AISC resource base for preparing high quality, detailed special

assessments for each participating coun.try
 

o 	 improving spatial resolution of meteorological satellite derived 
assessment models 
(4 kilometer analysis and detailed vegetative/
 
biomass indices)
 

o 	processing high quality color-coded photographs of satellite imagery 

o 	providing reliable crop production forecasts (30-60 days hefore
 
crop harvest)
 

o 	developing a Geographic Information System for integrating agroclimatic

models and satellite models for decision making
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Ill. PROCEDURES
 

This section outlines procedures for preparing and distributing AISC spe­
cial assessments, implementing national climatic impact assessment systems,

training activities, and upgrading AISC assessment models. A summary of AISC's
 
assessment methodology is provided.
 

A. Preparation and Distribution of AISC Special Assessments
 

AISC will prepare special assessments which will be provided to each
 
participatiin country on a monthly basis during the crop growing 
season.
 
All available weather and meteorological satellite data will he used to prepare

these assessment reports. Reports will resemble AISC's analysis for Mali made
 
at the end oF the 1984 crop growing season (Appendix B), except that high

quality color photographs will be included (Appendix C).
 

Each assessment will provide a detailed analysis of weather impacts on
 
agricultural crops and rangelands. 
 A narrative statement will summarize
 
weather impacts, the regional scope and severity of ongoing or potential

impacts, and analysis of rainfall patterns and crop conditions. This ana­
lysis will be supported by various maps, tablies and color photographs based on
 
meteorological satellite data.
 

AISC special assessments will be provided to USAIO Missions and par­
ticipating countries by two methods. 
 Five copies of each written report

will be sent by the most expeditious express air mail services. The narra­
tive summary with each assessment will be sent by NOAA communications cable
 
for distribution to USAID and participating host-country government agen­
cies. The suggested distribution for assessments is USAID (1), Ministry of
 
Agriculture (2,economics and statistics), National Meteorological Service
 
(1), and food security management/relief agency (1).
 

These assessments will be expanded and improved as AISC upgrades
 
assessment models. The technical assistance activities (Section III.C)

include provisions to train host-country rrofessionals in interpreting and using

AISC special assessment products.
 

First Year Contents
 

Narrative analysis supported by maps and tables based on:
 

o 	Agroclimatic indices for weather stations
 

o 	Meteorological satellite vegetation indices: 
 Time series plots showing

previous 3 years plus current year biomass indications for areas 10 of
 
latitude by 20 longitude
 

o 	Meteorological satellite color photographs showing satellite derived biomass
 
indications
 

o 	Display of existing land use patterns
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Photographs of satellite derived biomass indications will 
be provided
along with time series for the small areas (Appendices B and C). Existing
land use will be displayed. The condition of crops will be initially
determined from agroclimatic indices at weather stations which report pre­cipitation. 
 This station specific information will be extrapolated to
other areas 
based on the relationship between the agroclimatic indices and
 
the satellite information.
 

Combining satellite information with earth observations requires careful
analysis. 
 Two independent and simultaneous assessments will 
be made by AISC
(Columbia, Missouri and Washington, D.C.). 
 These will be compared and m rged
for the final assessment to be released by the Climatic Assessment Branch. 
 This
will help ensure that all available information and expertise are used.
confidence limits for assessment information will 
The
 

be included in each assessment.
The use of crop condition indices will allow decision makers to evaluate the
condition of crops and pastures at 
specific points and to compare them to past
years. 
 The time series of satellite vegetation indices for small (llatitude x
20longitude) areas will 
include within season conditions and year-to-year dif­ferences for the past three years. 
 If vegetation in an area appears to be poor,
a decision maker can 
determine location with better veqetation. This infor­mation will 
help improve rangeland management.
 

Second Year Contents
 

The special assessment will be based on:
 

o 
Satellite derived biomass indicators based on 4 kilometer resolution data
 

o Agroclimatic indices for additional weather stations
 

o Satellite-derived precipitation estimates for 
remote areas
 

o Ten-day agroclimatic analysis
 

o Simulataneous display of crop condition indices and satellite indices
 

Assessments will 
include more geographic resolution from an increased
number of precipitation stations and use 
of higher resolution satellite data.
The reflectance of ground vegetation at 4 km resolution will permit detailed
analysis. The lower resolution (20 km) data will 
be used to establish a
reference level based on 
the previous four years. 
 Satellite information on
clnud., will also be used to estimate precipitation for defined regions which
will be determined at the training course in the spring of 1986. 
 These estima­tes will be adjusted based on observed precipitation. Agroclimatic indices will
then be available for those remote regions with no precipitation stations.
mixture of crops in the defined regions will 
The
 

also need to be determined at the
training course as well 
as area planted and yield in those regions.
 

Assessments will be available at time intervals of 10 days for both
satellite and agroclimatic indications. 
 Providing regular ten-day assessments
is not planned but would be available upon special request.
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Methods for improved interpretation of color photographs (4 km resolution
vegetation petterns) will 
be developed by the Rochester Institute of Technology.
RIT will 
also recommend methods for simultaneously displaying satellite vegeta­
tion at two resolutions (4 and 20 km).
 

A geographic information system will 
display all products on the same
 
geographic coordinate system.
 

Third Year Contents 

o Analysis of Spot data for selected small 
areas
 

o Test results from statistical plant process models
 

Detailed ground truth information for test sites will
o be availahle
 

Spot coverage of pre-seiected areas will be simultaneously displayed with
GAC resol'jtion data. These areas will be selected to 
contain as much ground
truth information as possible. Statistical plant process models 
requiring daily

temperature and precipitation at these locations will 
be used.
 

B. Implementation of National Climatic Impact Assessment Systems
 

AISC will assist each participating country in designing, developing,
testing and implementing a national 
climatic impact assessment system. The
 
purpose of 
the system is to provide a framework so that the weather/
environmental information (host-country and AISC generated) 
can be effect­
ively used as 
input for decision making by the appropriate government
agency. The process for assisting in Sahel national 
system implementation

is based on AISC's previous assistance efforts in Latin America (Peru and
Ecuador USAID Mission projects which are underway) and regional projects in
South and Southeast Asia. 
 The process model for national assessment system
implementation includes components such as 
ohtaining policymaker support to
coordinate the country program, developing individual country plans which
describe how the system will 
function, conducting training on how to develop and
effectively use the technology, and providing technical 
assistance on all of
these activities. Technical assistance will 
emphasize applications: iden­tification, model development, assessment preparation, assessment use and incor­porating other information sources for an 
improved prodLct (e.g., combining
weather/satellite based crop forecasts with survey results to forecast crop

production).
 

Policymaker Support
 

During the first project year, AISC proposes to work with the USAID
Mission in determining the key government policy agencies which would be
responsible for coordinating the proposed technical 
assistance and effec­tively managing the national assessment system. The strong leadership and
continuing support from the appropriate policy level agency is essential to
coordinate the design of the system and its eventual oppration. 
The country
plans, described in the following subsection, would be developed for use by the
 
-policy agency.
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Country Plans
 

AISC proposes to assist each country in preparing Country Plans which spe­
cify the system design, how it will be developed and tested and how it will be

effectively used. Country plans define the involved policy level agencies and

their responsibilities. 
 The names and missions of other govrnment agencies are
 
also included. The channels for flow of 
assessment infermation will be

described. What type of assessment report is prepared by each agency, how is it
 
distributed and when, and who 
are the users of the report.
 

Country plans will 
define key milestones for model development, test
 
and operation. The technical assistance requirements should be specified.

the country inputs (e.g., resource commitments) should be defined. AISC
 
also proposes that these plans specify the milestone for data to be pro­
vided to AISC (e.g., decadal rainfall reports each month, historical crop

statistics for administrative regions, crop distribution maps, ground truth
 
reports for satellite ,oodel calibration, etc.)
 

One of the primary objectives of these country plans is ensure the
to 

appropriate i- eragency coordination for preparation, distribution and use
 
of assessments. Assessment distribution can 
he achieved through either
 
formal or informal interagency dgreements. AISC suggests that the most
 
straight-forward method of interagency coordination is through a system of
 
regular assessments reports. This can be facilitated by ensuring that the
 
country plan clearly defines the role of each agency (consistent with their
 
mission), the type of information and data to be included in the assessment
 
report and the agencies which will be provided the report.
 

National assessment plans could also institutionalize policy and technical

level coordination committees which could meet regularly to discuss system

operation and application.
 

Participating agencies should include the National 
Meteorological

Service, Ministry of Agriculture and Rural Development (agricultural sta­
tistics, agricultural economics, agricultural policy and extension), the

national 
agency responsible for drought disaster management (preparedness

and relief operations), the national planning agency and others.
 

Another function of the country plan is to define how climatic impact

assessment information can be effectively coupled with information
 
generated by other systems (e.g., crop surveys).
 

Training
 

AISC proposes four types of training. These include ann-ial professional

traiiiing courses held in the region, 
an annual seminar for decision makers, 6-8

week short-term training courses in the United States, and various types of on­
the-job and informal training to be held during AISC's in-country technical
 
assistance visits. Details on the scheduling and goals of these training acti­
vities 
are provided in Section III.B (Procedures) and Section V (Milestones).
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The primary purpose of these training activities is to develop a solid

human 
resource base for developing models, preparing assessments and using

these assessments as input for improved decision making. 
 Trainees and
 
managers within each participating country will 
learn how to effectively
 
use special assessements provided by AISC.
 

Technical Assistance
 

AISC's technical assistance will emphasize institutional development

and training on how to effectively develop and use climatic impact

assessment system products. 
 Technical assistance will be directed towards
helping each participating country develop the capability to assess 
and act
 
on 
its drought problems with an increased measure of technical accuracy.

Assistance will be provided to each participating government agency 
so that
 
officials understand and can use assessment information to improve decision

making. Assistance will be provided in each of the major project objec­
tives: Use of AISC special assessments, development of national climatic

impact assessment plans, provision of broad based training and feedback of
 
improved AISC models into AISC special 
assessments and host-country
 
assessment models.
 

AISC's technical assistance capability will 
be "entirely stand-alone,

self-contained and adequately sufficient" to accomplish the objectives of

this project. AISC will not place additional burdens on USAID Missions.

However, it is believed that as meaningful project results,'benefits become
 
evident, USAID Missions may wish to learn more about AISC's special

assessments, become involved in national 
assessment plan implementation and

participate in the identification and use of assessment applications (e.g.,

agricultural policy analysis, rangeland advisories, food shortage projec­
tions, etc.).
 

To ensure this "stand-alone" technical assistance capability and to
 
meet diverse assessment application needs within each government, AISC will

hire a highly skilled agricultural meteorologist and agricultural 
econo­
mist. Each individual will be at the Ph.D. level 
(or M.S.), be fluent in
written and spoken French, and have a strong background in weather/agricultural

problems including in-country experience in Africa.
 

Two technical assistance teams will 
be formed for in-country visits.
 
The first will consist of the Ph.D. agro-meteorologist, a Ph.D. level sta­
tistician (familiar with satellites and computers) and 
an M.S. level agri­
cultural economist. 
The second team will consist of the Ph.D. level

agricultural economist, a Ph.D. level 
agro-meteorologist (AISC African

Assessor) and computer programmer. Teams will 
be capable of performiiing

simultaneous technical assistance missions and conducting scheduled
 
training.
 

AISC has written several user's guides: assessment model development,

METSAT training assessment, assessment preparation, etc. These will be revised
 
and translated into French for distribution within each country.
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If computers are 
available in-country, AISC will 
provide needed technical
assistance relating to 
assessment applications. 
 AISC has also developed exten­sive micro-computer software applications which will 
be available on request.
 

Appl ications
 

Technical assistance will be oriented towards the use 
of assessment
models which meet applications required by 
users. Assessments to meet
these needs will 
be generated by the participating country and by AISC 
in
the special monthly assessments. Host-country decision makers will 
be
shown how to use 
each type of assessment. 
 The basic assessment information
will be progressively expanded during each project year.
 

Information to be provided durirg all 
three project years include
assessment of drought affected areas 
(regional sccne, durztion and
intensity), assessment 
of weather im'acts on crops kqualitative crop 
con­dition analysis), qualitative assessment of potential drought/food shortage
conditions (regional 
extent and historical 
severity, and preliminary
assessment 
of rangeland conditions (where are biomass/grazing conditions
likely to be good or poor for use 
by livestock herders), 
and the prelimi­nary use of assessments as input 
for agricultural policymaking (e.g., where
are 
there drought problems, what 
is being affected and how does 
this relate
 
to food availability, trade and market prices).
 

Beginning in the second project year, these basic assessments will 
be
improved and 
new assessment information will 
be generated. AISC will
assist host-countries in improving quantitative agricultural production
forecasts, upgrading of 
rangeland/pasture advisories 
for livestock grazing,
determining how information on 
drought can 
be used by grain crop farmers,
and using quantified agricultural production forecasts 
as input for

impro-ed agricultural policy making.
 

During project year three, these applications will be further improved
and quantitative analysis techniques will 
be determined to estimate poten­tial food deficits and food assistance needs. 
 At this time, decisions will
be made on 
the future role of meteorological 
satellite informacion for each
country - who will process and distribute METSAT data after the project is
 
completed.
 

Finally, AISC will help determine how other agencies could be brought
into the national 
climatic impact assesment to incorporate land use 
stu­dies and crop system analysis for increased agricultural production.
 

The schedule for host-country applications is included in Section V.
 
Milestones, Part II.
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C. 	Provision of In-country Assistance, Training Courses and Decision flaker
 
Seminars
 

The schedule for in-countiy technical assistance, professional

training courses 
ard decision maker seminars to be conducted during each
project year is summarized in Section V, Milestones., Part II. These tech­nical assistance activities are 
linked with each project component (AISC
special assessmernts, institutional development, training and improved
assessment models) and will 
be directed towdrds successful host-country

applications of the assessment technology.
 

During each project year, there will be 
a professional training course
during May, a major in-country visit during the middle of the crop growing
season (one week in each participating country during July), 
a major end­of-season in-country visit (October), a decision maker seminar in November,
a minor in-country visit for selected countries during February, and U.S.
based 8 week training courses to be conducted during March and April
each proje-t year. Procedures for conductinq each of these technical 
of
 

assistance activities are summarized below.
 

Professional Training Course in the Region
 

The 	professional training course will 
be conducted during May of each
project year. It is recommended that this 
course be conducted in Niamey at
the Regional AGRHYMET Center. (Note: The course for May 1985 has been
funded by AID/OFDA and will 
be two weeks in duration. An agro­meteorologist and an agricultural 
economist from each participating country
will be invited to attend this initial course). Courses to be held during
May 1986 and May 1.987 would be one week in duration. This proposed project
has provisions for training three qualified professionals from each
country. These should include an agro-meteorologist and an agricultural
economist plus an additional person (policy level 
staff, extension or
statistics). 
 The 	course lectures and all 
relevant instiuctional material
(lesson plans, user's guides, practical exercises, etc.) will be in French.
 

The purpose of each professional training course during May is to
train those key in-country personnel who would be directly responsible for
preparing and using host-country and AISC assessments during the following
growing season. 
 Trainees would learn how to interprete and use AISC spe­cial assessments. 
 They would learn how to develop agroclimatic impact
assessment models based on 
their data, design assessment reports, prepare
timely assessment reports and make recommendations for updating each
 
national assessment plan.
 

The training course agenda would reflect the aforementioned course
objectives. Significant time will 
be spent on practical exercises. The
agro-meteorologist (attached to the National 
Meteorological Service) would
focus on weather data collection (and quality control) 
and the use of the
data to identify drought problems and to make qualitative impact assess­ments. 
 The trainees from the Ministry of Agriculture would learn' some of
these techniques plus methods for making quantitative assessments of
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weather impacts in crops. 
 They would learn how to use this information

for improving'crop production forecasts and 
as input for policy analysis.
Training will 
be provided to professionals involved with drought/disaster

management and determination of focd assistance needs. 
 A trainee from the
appropriate agency will be identified to focus on preparing and com­
municating advisories for farmers and herders.
 

Professional 
trainees must be adequately qualified. For example, they
should be permanently assigned to the participating agency and in working

level positions. They would be designated in the country plan as par­ticipants in the training 
cnurse and subsequent in-country assessment acti­vity. Trainees should have at 
least two years of professional experience,
preferably with 
at least a B.S. degree and a thorough knowledge of agri­
cultural practices in their country. 
 Each trainee should he skilled in
basic statistical 
concepts and capable of preparing high quality written
 
assessment reports.
 

U.S. Based Training Course
 

Two professionals from each participating country will 
be invited to
attend an intensive eight week technical 
training course which will 
be held
in the United States. The trainee will 
spend six weeks in Columbia,
Missouri and two weeks in Washington, D.C. The course will he held during

March and April of each project year. The purpose of the course is to pro­vide exceptionally qualified persons with more 
extensive training than can
be presented during the regional training course. 
 The subject matter would
be essentially the 
same except more instruction will be provided on
meteorological satellite analyses and strong emphasis will 
be placed on
 user application of assessments. User application will 
focus on the needs
of the trainee's agency. Trainees will 
prepare a written report. The
training reports will 
be similar to that of Massamba Gueye, "Proposed
Agroclimatic Assessments for Policy Decision Making, Economic Planning and
Rural Development in Senegal" completed in 1982. 
 AISC has conducted such
short-term training courses for more than 
25 developing countries. This
training opportunity will help AISC improve assessment models and develop
 
new applications.
 

Training provided in project year three will 
focus on forecasting food
shortages (quantitative), estimating food assistance needs and expanding
the assessment activity to other government agencies involved with land use

and food production systems.
 

Decision Maker Seminar
 

A five day seminar for participating country decision makers will

conducted during November of each project year. 

be
 
It is proposed that these
seminars be held in Niamey (1985), 
Dakar (1986) and Washington, D.C.
(1987). Decision makers to participate would include the Director General


of the National Meteorological Service, the Minister of Agriculture or 
a
high level assistant involved in agricultural policy analysis and a senior
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official from the national agency responsible for management of

drought/disaster situations, determination of food shortage conditions and
 
needs, and co6rdination of relief operations.
 

The purpose of these annual meetings will be to review in-country

progress in developing their assessment system, present results on the

previous crop/weather season, update country plans for the coming season
 
and present new methods and applications for use during the following
 
season.
 

The decision maker seminar would be used to conduct 
an annual project

review. 
 USAID Mission officials wculd be invited to participate.
 

AISC would conduct these seminars in a fashion similar to those pre­
viously conducted for South and Southeast Asia (see Background, Section
 
VI). 

In-Country Visits
 

AISC will conduct in-country technical assistance missions to each
 
country during July, October and February of each project year. The
 
overall purpose of these visits will 
be to brief USAI) Mission and host­
country officials, provide additional training, update country plans,

identify needed assessment applications, and assist in assessment prepara­
tions.
 

Three AISC representatives will participate in the July and October
 
visits. The visit during July will 
focus on mid-season assessment prepara­
tion and use of AISC and host-country assessments. 
 At this time, AISC will

also assist country officials in the analysis of rangeland conditions. The

visit during October will focus on end-of-season analyses, final crop 
con­
dition assessment and preliminary crop production forecasts.
 

One AISC representative will visit selected countries during February

of each project year. The purpose will be to follow-up on any special

problems relating to the previous assessment season, to help prepare can­
didates 
for U.S. based training and to collect needed data and ground-truth

information for satellite assessment verification.
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D. Upgrade of AISC Assessment Models
 

The timeliness, reliability, spatial resolution and quantification of AISC
 
assessment models will 
he upgraded. These tools provide information needed to
 
prepare a written assessment. AISC's models can 
be classified as follows:
 
agroclimatic index models, meteorological satellite models (precipitation esti­
mates and vegetation reflectance), and various types of statistical 
crop yield

models. The operational implementation of assessment models will 
be done
 
cautiously and only following thorough test and evaluation.
 

The agroclimatic index models will 
be improved by updating crop coef­
ficients and incorporating crop water requirements 
into the analysis.

Additional weather stations will 
be used. In the second year, analysis for
 
every 10 days will be available to supplement monthly index analysis.
 

Satellite derived precipitation estimates for selected regions will 
be

available during the second year. This methodology will be tested for 
use

in remote areas where precipitation reports are not available. These
 
satellite derived estimates will lead to interpolated agroclimatic indexes.
 

Analysis of vegetation reflectance measured by the satellite will be
 
improved through the work 
at the Rochester Institute of Technology (RIT). They

will recommend a color display method which will 
permit maximum differentiation
 
of vegetative conditions. They will also recommend an optimum color display for
 
the different satellite resolutions: 20 km (PSG), 4 km (GAC) and SPOT (20

meters). Their methodology will be transferred for 
use by AISC. The simulta­
neous 
display of vegetative reflectance and cumulative precipitation in
 
stereographic form will be developed. 
 The third dimension, i.e. height, will he

determined by cumulative precipitation for a geographic area. 
 The color overlay

will he determined by the vegetative reflectance.
 

Elimination of cloud contaminated pixels will be accomplished by using

the thermal IR channel with GAC riata and compositing the daily data over a
 
10 day period.
 

The index of vegetation reflectance which indicates biomass conditions

will be calculated for smaller, more homogeneous areas. These will be
 
defined by the trainees as part of their program. This analysis will be
 
incorporated into a Geographic Information System (GIS).
 

National level statistical crop yield models for Senegal and Niger were
 
developed during 1979 and 1982. Statistical models for other countries 
can be

developed depending on availability of yield data. Yield models 
for administra­
tive regions can be developed, depending on data.
 

Models to estimate acreage will be based on both statistical models and

inputs from the satellite. Because a threshold amount 
of moisture is needed to
 
plant, emergence, or lack thereof, of the crop can 
he determined.

Discrimination between crop and pasture areas 
will require input from analysts

within each country. 
 The method of using these various inputs it addressed in
 
Section IIIE.
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In addition to these statistical models, existing plant process models
(i.e., plant'physiologic processes) will 
be tested for selected locations.
 
These locations will be determined by the availability of data: several years

of daily temperatures and daily precipitation, phenologic stages of crop deve­
lopment and yield. 
 The daily temperature and precipitation for the current year
will also be required. A model 
for maize will be examined first. A sorghum

model will also be used. 
 The results of these models will 
he used to determine
 
their potential 
role in production forecasting, crop/weather advisories for far­
mer's and scenario analysis for decision making. 

All of the above models and their improvements will become part of a 
Geographic Information System. This system will 
display the information in
 map format. The following types of information will be included: existing land
 
use; pasture and range'land; distribution of crops (millet and sorghum); human
 
population; livestock (type and population); roads; rivers; topography; soils;

land forms; crop production zones (based on wet scenerio of early 1960's 
as well
 
as 
a dry scenerio of the early 1980's); agroclimatic indices; vegetation 
reflec­
tance indices; other climatic indices; and 
drought impact indices.
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E. AISC Assessment Methodology
 

AISC assessment methodology is based on agroclimatic crop condition
 
index models, meteorological 
satellite models and statistical climate/crop

yield forecast models. The agroclimatic models are based on historical
 
rainfall data. Rainfall estimates for use 
in these models are obteined
 
either from 
weather reporting stations or determined from meteorological

satellite analysis. Meteorological satellite models are of two types. The
first involves using satellite data to estimate daily rainfall 
for agrocli­
matically homogeneous regions. The second type of model is used to 
assess
 
vegetative and biomass conditions. The statistical climate/crop yield

forecast models 
are based on multiple linear regression analysis using

historical yield and meteorological data. All of these models are used in
 
combination to make quantitative crop production forecasts. Additional

information on each assessment model 
is provided in the following

discussion on assessment model applications: Drought Detection, Crop

Condition Monitoring, Food Shortage Alerts, Crop Production Forecasting,

Rangeland Management and Others.
 

Drought Detection, Crop Condition Assessment and Food Shortage Alerts
 

AISC's Global Early Warning Program focuses on daily weather impact

monitoring, drought detection, crop condition assessment 
and drought/food

shortage alerts. Qualitative assessment information is provided. 
 The
 
program is based on 
agroclimatic models and meteorological satellite
 
models. The agroclimatic models have been successfully operated in the

Sahel since 1979. These have been reliably verified with ground truth
 
information (USAID, FAO, WFP, and PVO's). 
 They will consistently provide

government decision makers with sufficient early warning (30 days before
a 

crop harvesting begins representing 30-60 days before food prices increase

and at least 90-180 days before potential food shortages) to help mitigate

the potential drought crises. 
 Since 1983, the meteorological satellite
 
models have been used to substantially upgrade the spatial resolution for

detecting drought and assessment of vegetative/biomass conditions in
 
Africa.
 

Agroclimatic/crop condition indices are 
based on derived climatic
 
variables (e.g., soil moisture, plant water deficit and moisture stress)

which directly determine the plant's response to environmental conditions,

hence productivity. 
 The selection of the regionally appropriate indices is
 
in part determined through the use of episodic event data. 
 For example,

candidate indices are qualitatively compared to the historic occurrences of
 
crop failure, food shortages, drought, flooding and other anomalous

weather/non-weather events 
as determined from reports, newspapers, and com­
puterized data bases. Episodic data are also used to "calibrate" the index
 
by establishing a critical threshold which is associated with crop failure
 
and/or drought-related food shortages. 
 The strengths and limitations of
 
all available indices and models are collectively considered in the
 
assessment process.
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Meteorological satellite models are based 
on the European

Geostationary Satellite which provides coverage for Africa and the NJAA
 
polar orbiting satellites which provide daily global coverage. 
 AISC uses

cloud photographs (Geostationary and polar orbiting) to estimate regional

rainfall. 
 AISC also uses AVHRR data (Advanced Very High Resolution
Radiometer) from the NOAA satellites to assess 
vegetative biomass con­
ditions. These data are observed by the satellite at a I kilometer spatial

resolution and then converted L the satellite to 4 kilometer resolution

data for internal storage and transmission to NOAA/1ESDIS in Washington,

D.C. The 4 kilometer data (called GAC for Global Area Coverage) is further
 
sampled by NESDIS to provide essentially 20 kilometer resolution data,

called PSG for "Polar Stereographic" projection. The daily PSG data are
sampled to select cloud free pixels and composited to provide a weekly PSG
 
analysis. AISC uses the 20 kilometer PSG data and, 
as previously

discussed, will begin using GAC 4 kilometer data during 1986.
 

AISC is using the weekly composited PSG analysis in two ways. These
involve visible and near infrared solar radiation signals which are
reflected from the ground and received by the NOAA satellite. First, these

reflected solar radiation signals are converted into color displays using

the Ambroziak Color Coordinated System (ACCS). Color photographs are

produced and show vegetative/biomass conditions on 
the ground. These color
photographs can be used to 
identify ground conditions rdnging from desert,

drought stressed vegetation to dense tropical forest coverage. A series of
photographs can 
be used to examine the progress of vegetation growth during

the rainy season. 
 In the second type of model, the reflected solar

radiation signals are converted to 
a vegetation index for each 20 kilometer

pixel. All 
vegetation index values within an agroclimatically homogeneous

region are averaged to provide a rean vegetation index. This regional

vegetation index is available each week and 
can be plotted as a time

series. Time series for each year are 
overlayed. These show the progress

of vegetation/biomass conditions ranging from "green-up" at 
the beginning

of the rainy season, peak vegetative buildup at mid-season, and drying out

of vegetation at the end of the rainy season. 
 Equally as important, the

difference between "wet" and "dry" crop 
seasons can be detected.
 

These NOAA satellite models (color photographs and vegetation indexes)

significantly improve AISC's ability to 
detect drought, determine its
 
regional 
extent between rainfall reporting stations and assess relative
 
vegetative/biomass conditions. 
 Drought conditions throughout the Sahel
 were effectively monitored during the growing seasons 
of 1982-84. AISC

also demonstrated that there is 
a strong correspondence between drought

affected biomass patterns and cumulative rainfall patterns observed during

the growing season.
 

These improved assessment techniques were effectively used to provide
AID with special impact assessments of 1984 drought conditions in Mali,

Niger and Sudan. The assessment for Mali is included as Appendix B. Sample

color photographs used in the assessment procedure 
are shown in Appendix C.
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Crop Production Forecasts 

AISC will' provide each participating country and AID with monthly crop

production forecasts 
to be made during the crop growing season. Forecasts will
be made for administrative regions (or political zones) in each country. 
 These
will be aggregated to the national 
level. Production forecasts will 
be based on
 
crop yield forecasts and crop acreage estimates. Production forecasts will
reflect deficit dnd surpluses which result from weather impact each year, not
necessarily losses due to non-weather factors such 
as pests and diseases.
Productioqi forecasts made during August and updated durinq September will 
be the
 
most indicative of harvest conditions. In the first project year, AISC will

focus or 
sorghum and millet crops grown within each country. One to two other
major food crops will be included beginning in project year two. The methodo­
logy for making these crcp production forecasts will be systematically upgraded
during the course of the project. Participatinq countries will 
be taught the
 
methodology.
 

The crop yield forecasts and acreage estimates used to make crop pro­
duction forecasts will oe based on analysis of agroclimatic, meteorological

satellite and statistical models. Forecasts made luring the early growing

season will primarily indicate the conditions at crop planting during June.
Forecasts made during August and updated during September will 
represent

the most reliable information on crop conditions at harvest. is
This true
because, by mid-August, the availability of seasonal rains to meet the
crup's water requirement, hence grain production, 
can be reliably determined.
 

Production forecasts will 
be made for each administrative region as
 
follows:
 

1) Maps showing drought impacted areas will be prepared each month from

analysis of rainfall data and satellite models (color photographs and vege­
tative indices). The rainfall 
data (station reports and satellite derived
estimates) will 
be used to determine the availability of soil moisture necessary

to grow the particular crop. Satellite color-coded photoraphs will be used to
identify drought areas. 
 Drought affected areas will be categorized according to
extreme drought impact (little to no vegetation indicating crop failure), severe
drought/impact (well below normal 
vegetative conditions and major crop yieTT­
losses), significant drought impact (below normal 
vegetative conditons and below
normal yields) and moderate drought impact (some drought stress evident in vege­tation and crops). Vegetative and crop conditions which are normal 
to above
 
normal will also be assessed.
 

2) Maps showing the agroclimatic crop index expressed in percentiles for the
 crop growing areas in each administrative region will be prepared from agrocli­
matic and satellite model analysis. 
 For example the condition of the millet
 crop will be displayed on a map showing index percentiles ranging on a scale
from 0 to 100. 
 This relative crop yield information (based on agroclimatic

models) will be first determined at rainfall 
reporting stations. This station

analysis will be interpolated to other crop growing areas by using the satellite
color photographs and vegetation indexes and available satellite derived rain­
fall estimates.
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3) Statistical 
analysis of crop yield data for the administrative region
will be used to determine the expected yield for each drouaht category in
the drought impact map (1 above) and crop index percentile range (2 above).
In some cases, useful quantitative statistical crop yield forecast models
 
can be developed to 
provide an absolute yield forecast.
 

4) Yield Forecast. The Drought Impact Map, the Crop Index Map and the
Crop Yield Statistics will be simultaneously analyzed to make a regional

yield forecast.
 

5) Crop Area Forecast. The "normal" crop area for each region will bedetermined from available crop statistics and other information obtained
from each couLrtry. This normal crop 
area will be adjusted according to thesatellite analysis used for development of the drought impact and cropindex maps. 4ISCt will 
also investigate statistical relationships between
 
crop area and weather impacts.
 

6) Production Forecast. The forecasted yield will be combined with the
 crop area estimate to provide 
a production forecast for the administrative
 zone. As a check, production data for previous years will 
be compared to
determine the consistency of the current year's forecast. AISC will aiso
investigate statistica' relationships that may exist between total 
produc­tion and seasonal rainfall. Forecasts of crop area, 
crop yield and produc­
tion will be provided to AID.
 

7) Production Forecast Reliability. AISC has previously determined that

approximately 80 percent of the variability in Sahel 
country crop yields is
directly due to year-to-year changes in rainfall totals. 
 Because yields

are 
highly related to weather information, very useful yield forecasts
be made. can
The estimated reliability of yield forecasts is illustrated 
as
follows: Subsistence yields for millet, sorghum and maize grown in the
Sahel usually range from about 0.8 to 
1.0 metric tons per hectare in a
"good weather year" down to 0.0 to 0.2 metric tons per hectare in anextreme drought year. 
 AISC believes that yield forecasts can be made tothe nearest + 0.2 metric tons per hectare. During the first project year,AISC will determine the quality of crop area estimates. AID will also beprovided with confidence levels on production forecasts.
 

Rangeland Assessment Methodology
 

The mete :rological satellite models will represent the primary tools
for assessing rangeland conditions. Color-coded photographs showing
biomass and vegetative indexes will 
be calibrated for interpretation by
using the agroclimatic index models. 
 The goal is to provide a fine scale
analysis indicating various classes for rangeland conditions, very poor to
above normal. Preliminary findings suggest that high resolution satellite
data (1 to 4 kilometers) will provide very useful be
information which can

used to assist in management decisions (see Appendix C).
 



AISC will map rangeland conditions during each month of the growing
 
season. 
 Thes6 will be included in the special assessments. These
 
assessments will be upgraded each year through the use 
of higher resolution

data and by incorporating reliable ground truth information.
 

Other Methodologies
 

Beginning in project year two, AISC will 
also focus on developing crop

advisories for farmers and using assessments plus crop production forecasts
 as 
input for improved agricultural policy analysis. 
 Policy decisions and
faming practices which are 
sensitive to weather variability will he iden­
tified. Climatic impact assessments can directly benefit the policy deci­sion maker by providing an 
early warning alert plus quantitative

information on 
the nature of the drought impact.yrop production forecast
 
deficits can be used to analyze questions involving imports, exports,
prices, etc. 
 AISC will help in the total process. The rangeland condition
 
assessments can 
help the herder find good grazing conditions, hut using

assessment information to help the 
farmer is not so straight-forward. AISC
wil' investijate how weather information made available during the growing

season 
and coupled with recommendations (i.e., advisories) can be used to
help the farmer. Analysis of early season rainfall patterns may assist 
on

the decision to plant. If farmers have planted their crops and the rains
fail, it may be possible to 
provide information that contributes to the 
re­
planting decisions.
 

During project year three, AISC will 
make recommendations on how the
assessments can 
be used to estimate quantitative food shortage needs. 
 AISC

will also encourage research facilities to become involved in the assess­
ment activity. The assessment methodology can contribute to 
land/water
 
resource management studies and cropping systems analysis.
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IV. DELIVERABLES
 

A. Quarterly reports will be submitted to AID. 
 These will provide
results 
on each project component: AISC special assessments, technology
transfer and national program implementation, training, and AISC assessment
 
model improvement.
 

B. Special monthly assessment reports will be provided by AISC to
each participating country, USAID Mission, AID/W and others 
as requested

by AID.
 

C. Detailed Reports containing results of all 
technical assistance

visits inclucing traininc 
courses and seminars will be prepared for AID.
 

D. Individual trainee reports will 
be prepared by each participant

attending U.S. based orientation programs. 
 These would be similar to the
report for Senegal 
by Massamba Gueye, "Proposed Agroclimatic Assessments
 
for Policy Decision Making, Economic Planning and Rural Development in

Senegal". 'ncluded in these reports would be 
a summdry of available
country data, examples of agroclimatic methodologies, assessment tech­niques, assessment 
report oesign, follow-up recommendations, as well as
discussion of potential problems relative 
to implementaLion of the program

in the specific country.
 

E. Annual progress reports and 
the final project report will be pro­
vided to AID.
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V. MILESTONES (PART I)
 

Year 
 Tasks 
 Date
 

1985 
 Incorporate revised crop coefficients and May
 
crop water requirement into agroclimatic
 
models
 

Conduct OFDA funded training course in May

in Niamey on assessment technology, host­
country test assessments anu AISC special
 
assessments
 

Develop initial country plans 
 May

Brief USAID Missions on project

Begin GRC contract to support assessments
 

fevelop time series plots of sateliite May

vegetation indices for all 
1 latitude x
 
2' longitude areas
 

Begin delivery of AISC special assessments June
 
to each country monthly)

Begin host-country test assessments
 

Design geographic information system July

Visit each country to assist on assessments
 

Define detailed pasture areas, crop 
areas August

and irrigated areas to allow aggregation of
 
indices and use in GIS
 

Submit initial Quarterly Report and every 
 August

3 months thereafter
 

Make preliminary crop production 
 August
 
forecast
 

Begin precipitation estimation from clouds
 
for 1P latitude x 2' longitude areas September
 

Complete GRC contract to provided assessment October
 
products
 

Visit each country fn forecast production October
 
and to discuss use and improvements for next
 
year, collect ground truth data and crop

statistics for admin. regions
 

Begin RIT contract to improve color display 
 October
 
IRevise crop production estimates 
 November
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Year Tasks Date 

1985 Define country specific areas for time 
series plots of satellite biomass/
vegetative indices 

November 

Conduct decision maker seminar 
(3 participants per country) 

November 

Update country plans and conduct host 
country project review (at seminar) 

November 

Process full GAC resolution data 
Sahelian Region 

for 
December 

1986 Display geometrically corrected and 
registered GAC data at AISC 

January 

Conduct in-country visits to collect 
information for this year's assessment 
products 

February 

Determine time period for composite of 
GAC data February 

Conduct A week training course in US 
(2 participants/country) 

March 

Incorporate historic precipitation data 
assembled at Clark University Harch 

Implement RIT recommended color display 
for use with GAC and PSG display 

Ppril 

Submit Annual Progress Report to AID and 
provide program review in Washington 

April 

Calculate percentiles for decadal agro-
climatic index analysis (smooth and inter­
polate decadal precip from monthly precip;
then use to calculate percentiles) 

May 

Conduct regional training to introduce 
new capabilities and products to be 
included for assessments, emphasis on 
use of satellite information 

May 

Update country plans May 

Resume regular assessments 
Test Geographic Information System June 
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Year Tasks Date 

1986 Interpolate station crop indices to other 
locations and display in geographic in­
formation system 

Overlay crop condition indices and satellite 

vegetation reflectance indices 

June 

July 

Conduct In-country visits July 

Make preliminary crop production forecasts 

Make radiometric corrections to GAC data 
for display and time series use 

August 

September 

Review RIT annual report October 

Conduct in-country visits October 

Conduct host country project
update country plans 

review and 
NJovember 

Conduct decision maker seminar November 

1987 Conduct in-country visit to plan products
for growing season February 

Conduct IS training with emphasis 
crop production forecasts 

on March 

Submit Annual Progress Report arid provide
AID with program review in Washington 

Implement RIT recommended color display 

system for Spot data 

April 

April 

Conduct Training Course May 

Resume assessments May 

Incorporate Spot data July 

Incorporate process model yield estimates July 

Conduct in-country visit July 
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Year 
 Tasks 


1987 	 Fine-tune and document system, make 

preliminary production estimates
 

Conduct in-country visit concerning 

food needs analysis, meteorological

satellite data needs and crop system

analysis
 

Conduct evaluation seminar in Washington 


D.C.
 

Revise production estimates 


1988 Conduct in-country visit 


Provide [iS training on future needs 


Submit Final Report 


Date
 

August
 

October
 

November
 

November
 

February
 

March
 

April
 



_____ _____ 
_______ 

___ ___ ____________________________ 

__ _ _ _ __ _ _ __ 

___ ______ 

_ _ _ _ 

V. 	MILESTONES (PART I)
 
SCHEDULE FOR ASSESSMENTS, TECHNICAL. ASSISTANCE AND


PARTICIPATING COUNTRY APPLICATIONS
 
(by Project Year)
1. Assessments & Technical Assistance:
 

A Ivity May 
(Project Years 1,2,3)PersonProf. Traininq Course X 

Jun JuI" AJg' Sep TcT. o v rYc Jan _Fe Mar Apr No. -F 

AISC Special Assessment 
Host-Country Assessments 
AISC In-Country Visits 
Dec--lon Maker Semi-m-_nar 

X__X_x 
X 

_ _ 

x 
X 
x 

x 
X 

x 
X 

x 
X 
X 

---­
x 

MES 

M,ES 

U.S.A. Trainin
Annual Project Review 
Update Country Plan ___
Professional discipline codes 

_ 
are agro-imeteorologis 

X 
X 

, agric. economist nd dgric. statistician S 

MES 
ME___ 

2. Host Country Applications: 

a) Project Years 1 , 2 & 3 	 Gov 't.
gov c . 
Drought Deection/Alert 

crop Monitoring/Reports 
___ 

PrelFood Shortage Alerts 

___ 
__ 

Prelim. Agric. ,Policy 
___ 

_ x 
___Initial Rangeland Mgt, _ 

x x xA 
_ _ _ __ X___ X__ 	 Xx __ _ _ _ _ _ __ _ _ _ _ _ A 

b) Project Yedrs 
2 & 3 
Crop Prd ForecastsRan eland Advisories 	 __ ___I___x x xX X XA
CropAdvisories 

Agric. Policy Inputs 

X_ x _ xX x x x 
 x
 

c) Project Year 3
 
1_ '_ _ _0 ._1_ _ _ _ ]_ _ _ _ _ _ 	 _ _ _ _ _ _ _ _ _ _ _, _ __1_ _,1: x' 
_ _ _ _ _ _T _ _ _ _F1Determine METSAT Needs areNa_ 	 X .
Svc._ n. of_ 	

_ __ 

urity
 Jgi

Government agency code 
 are Nat 1. Met. Svc. ( M.
4), of Agric. (A) an d 	 Security (F)
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VI. BACKGROUND
 

The NOAA/NESDIS Assessment and Information Services Center (AISC) with
its Climatic Assessment Branch (CAB) in Washington, D.C., and its Models
Branch (MB) in Columbia, Missouri, has developed procedures to assess cli­
matic impacts on 
food security of developed countries. The Climatic
Assessment and Models Branches include 
a multidisciplinary team, addressing

not only the meteorological 
aspect of the problem, but also the agronomic

and economic impact of climate on 
food production as well. Since 1979,
AISC has participated in a multiagency project termed AGRISTARS

(Agricultural Resources Inventory Surveys Through Aerospace Remote Sensing)

which is designed to improve methods of crop forecasting. As part of this

effort, a 
Joint Modeling Center for Crop Model Development has been
established in Columbia, Missouri, 
with participation among representatives

of NOAA, USDA, and tne University of Missouri-Columbia. In 1984,
NOAA/NESDIS and the University of Missouri-Columbia were successful 
in
creating the Cooperative Institute of Applied Meteorology also located in
 
Columbia, Missouri.
 

AISC with support from the AID Office of U.S. Foreign Disaster
 
Assistance (OFDA) and in cooperation with the University of Missouri-

Columbia, has developed agroclimatic assessment methods to provide opera­tional early warning of potential food shortages due to drought in
semi-arid regions of the Caribbean Basin (1979), 
the Sahel Region (1979),

Southern Asia (1981), 
Central America and South American Andes countries

(1983), Horn of Africa (1983), Sub-Equatorial Africa (1983), and Southwest
Pacific (1984). 
 AISC has also been involved in agroclimatic technology

transfer to Latin America (Belize, Colombia, Costa Rica, Ecuador, Panama,
Peru and Venezuela), Caribbean Basin (Dominican kepublic, Haiti and

Jamaica), Southeast Asia (Indonesia, Malaysia, the Philippines and
Thailand), and South Asia (Bangladesh, India, Nepal, Pakistan and Sri

Lanka). U.S. based short-term training courses 
have been provided to agro­meteorologists from Senegal and 
Sierra Leone. AISC representatives have

designed and conducted training courses, workshops for managers, and poli­cymaker seminars as part of this technical assistance work for AID. The

following summarizes recent AISC activities and illustrates the "process

model" for technical assistance on national 
program implementation.
 

In 1983, AISC and the AID Office of U.S. Foreign Disaster Assistance

(OFDA) sponsored the ASEAN Workshop on Climatic 
Impact Assessments for
Agriculture at 
the Asian Institute of Technology in Bangkok, Thailand.

That workshop led to 
1983 test assessment programs (Indonesia, Malaysia,
Philippines, and Thailand) and expansion of the program to South Asia
 
(Bangladesh, India, Nepal, Pakistan, and Sri 
Lanka).
 

As follow-up in January 1984, the UN Economic and Social Commission
 
for Asia and the Pacific (ESCAP) hosted the joint NOAA'NESDIS-AID/OFDA-

UN/ESCAP "Seminar on Agroclimatic Models for the Assessment of
Drought-Related Food Shortages in South and Southeast Asia." 
 The goal of
the Seminar, held at ESCAP Headquarters in Bangkok, was to enhance existing

AID drought/disaster early warning and preparedness programs by making

available operationally proven NOAA/NESDIS climate impact assessment tech­nology to South and Southeast Asian countries. Representatives from the
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nine countries participating in the Seminar (Bangladesh, India, 
Indonesia,

Malaysia, Nepal, Pakistan, the Philippines, Sri Lanka, and Thailand)

endorsed the methodology and asked 
to become involved in the 1984 technical
 
assistance program. Individual 
country plans were developed by each par­
ticipating delegation specifying implementing government agencies, channels

the flow of assessment information, trainees, technical 

for
 
service scheduling, and


estimated country inputs. NOAA/NESDIS, AID/OFDA, with cooperative support from
 
the University of Missouri-Columbia, and ESCAP agreed to:
 

o Conduct a climate impact assessment training course
 

o Provision of micro-computer packages to each participating country
 

o Coordination of individual assessment 
programs
 

o Dispotch of in-country technical assistance missions
 

o Follow-on evaluation seminar in early 1985
 

In May 1984, AISC participated with Ai) and UN/ESCAP in providing a

technical training workshop on "Drought/Food Shortage Assessment" in

Pactaya, Thailand, for these 
sane South and Southeast Asia countries.
 

In September 1984, AISC met with AGRHYMET Regional Center, UN/World

Meteorological Organization and AID personnel 
in Niger to plan a two-week
 
technical training course in 1985 on agroclimatic assessment techniques for

professionals from the Sahelian countries. 
 AGRHYMET Center Staff were also
 
trained in AISC climate assessment techniques and AISC agroclimatic soft­
ware and data bases were installed 
on the AGRHYMET computer system. AISC

also held meetings in Senegal 
to examine the possibility of establishing a

national agrometeorological center there. 
 AISC visited Chad to determine
 
training requirements and will 
assist Burkina Faso on national assessment
 
program development, beginning in February 1985.
 

From August 1984 to April 19R5, 16 trainees will receive six weeks of

agroclimatic crop condition assessment training at 
the AISC Models Branch
 
in Columbia, Missouri, 
and the AISC Climate Assessment Branch in

Washington, D.C. Participating countries are Peru, Costa Rica, the
 
Dominican Republic, Panama, Ecuador, Jamaica, Bangladesh, Nepal, Sri Lanka,

and India. 
 This training and previously cited technical assistance are

provided under the NOAA/AID-OFDA project called Global Climatic Impact

Assessment Technology for Drought/Disaster Early Warning and Technical
 
Assistance in the Developing World (BOF-OOOO-P-CC-3062-02).
 

Plans for training programs by AISC during 1985 focus 
on improved

agroclimatic assessments through the 
use of satellite imagery including

microcomputer applications and continued technical 
assistance on agrocli­
mate assessment in South and Southeast Asia, the Sahel, 
the Caribbean Basin

and Latin America. Special training 
courses on development of meteorologi­
cal satellite applications will be conducted for professionals from
 
Malaysia and Thailand.
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VII. DROJECT SUPPORT
 

NOAA/NESD'IS would also complete portions of this project through a coopera­tive agreement with the University of Missouri-Columbia (UMC) - Cooperative
Institute of Applied Meteorology and Geographic Resources Center.
 

Other Potential consultants fur additional 
liaison, evaluation and
tecnnical assistance based on 
project requirements include: 
 The 	Rochester
 
Institute of Technology.
 

VIII. DISSEMINATION OF RESI'LTS 

Project reports and other deliverables will be provided to AID. The final
report will be provided to AID/Bureau for Africa with six complete copies.
 

IX. LOGISTIC SUPPORT
 

Office Space, equipment, and secretarial services will be provided or
 
arranged by AISC.
 

X. GUIDANCE AND LIAISON
 

A. 	AID/Bureau for Africa will coordinate the project.
 

8. 	Where appropriate, cooperating country and AID liaison officials
will 
be informed of this cooperative prnject to permit maximum
 
interaction with AID and host-country officials. 
 U.S. Embassy

approval will 
be obtained prior to departure to any country.
 

C. 	NOAA/NESDIS/AISC Co-Principal Investigators:

Russell A. Ambroziak
 
Dr. Sharon K. LeDuc
 
Dr. Louis T. Steyaert
 

XI. 	SPECIAL PROVISIONS
 

The participating agency is authorized to develop cooperative

agreements or subcontract the services of the Cooperative Institute of
Applied Meteorology and Geographic Resource Center, University of
Missouri-Columbia or potential consultants listed under Project Support,
 
as appropriate.
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PROPOSED PLAN FOR 
IMPLEMENTING

NATIONAL CLIMATIC IMPACT ASSESSMENT SYSTEMS 

IN THE SAHEL COUNTRIES 
(NOAA/NESDIS/AISC, Septemher 19A4) 

The attached plan outlines 
a proposed process for developing, testing and
implementing a National Climatic Impact Assessment System in each Sahe" country.
Existing weather data 
resources will 
be used in agroclimatic/crop condtion
index models to identify drought and assess weather impacts on crops a'd range­lands. Monthly impact assessments prepared and distributed by governr.nt agen­cies (e.g., National Meteorological

used Service and Ministry of Agricultur.-) can beto improve agricultural crop forecasting and agricultural policynki ng. A3-6 month early warning alert of potential food shortages due to drought 
can
help determine food assistance needs 
and improve drought/disaster reli-f manage­ment. 
 Assessment information can 
also strengthen rangeland management and
assist farmers in overcoming potential drought problems during the crc
 r growing 
season.
 

The plan outlines requirements 
for successful implementation and se of the
assessment technology. Many government agencies should be involved in the
system. The continuing support of high level 
government policymakers :s essen­tial. A country plan which describes the role and mission of each govrnment
anency is recnmmended. 

This proposed plan was 
developed in September 1984 by the NOAA/NE-DIS
4ssessment and Information Services Center (AISC) with project support from
the AID Office of U.S. Foreign Disaster Assistance under NOAA/AID PASA "Global
Climatic Impact Assessment Technology for Disaster;,ssistance Early Warning and T.:chnicalin the neveloping World (ROF-OOO-P-CC-3062-02)." 
 Funding n the
P.AS was intended to initiate technical assistance, and includes provi'ions for
installina NIOAA/AISC assessment model 
software and data bases 
on the A'RHYMET
Regional Center's computer system in Niamey, conducting a professional *raining
course for Sahel country participants (agro-meteorologist and agro-ecorcnist)and providing in-country technical 
assistance by NOAA/AISC representat:,es.
NOAA assessment software will The
be operational on the Niamey system hy 
Fr t ruary1985. The training course is tentatively scheduled to be jointly cond t:ed by
NOAA/AISC and AGRHYMET Regional Center staff in Niaey during early May 19 85.Trainees will 
learn how to develop assessment models, prepare reliable impact
assessments and design concise assessment reports 
for distribution to cecision
makers. Participating countries would conduct test assessments during dune-
October 1985 with NOAA/AISC technical 
assistance missions during July-Vigust
1985. Computers will 
not be required for the training course
ments. or test ausess-
At the request of USAID Missions, NOAA/AISC is also providing technical
assistance to Senegal (Septemher 1984) and Burkina Faso (February 1985). 

http:governr.nt


PROPOSED PLAN nF THE SAHEI. COUNTRIES TO TEST AND
IMPLEMENT NATInNAL CLIMATIC IMPACT ASSESSMENT SYSTEMS

FOR SOCIO-ECONOMIC BENEFIT: nROUGHT IMPACT EARLY WARNING AND
PRFPAREDNESS, FOOD SECURITY MANAGEMENT AND AGRICULTURAL 

POLICY DECISION MAKINo 

I. Executive Summary
 

Drought is a continuing problem affecting the people, food security, 
and
 
economic development of the Sahel countr'es. These countries have agri­
culturally based economies, and for the 
past decade drought has caused crop

failures which have resulted in malnutrition, food shortages, 
rural population
dislocations and disruptions throughout the economy of each country. 
 Emergency

international food relief assistance has been necessary on 
many occasions.

Their foreign exhange has been depleted by the need for increased food imports

while their income from export crops 
has been sharply reduced. Drought puts a

strain on 
the whole economic system which compounds the impact of other economic
oroblems such as ener-y costs or debt servicing. The net effect of a drought is
lost tine in the economic levelopnent process which all 
of these countries need
 
so desperately.
 

The fiat against the drought requires a combination of long and short-term
 
actions. One long-term solution is to minimize the risk 
of drought by improving

agricultural practices and 
increasing conservation cf environmental resources.

Although the Sahel Countries are making steady progress towards the goal of

redticing drought vulnerability, the process can be accelerated through improved

use of meteorolocical information resources. 
 For example, upgraded weather data
 
collection and communication facilities 
are available at tne !National
'eteorological Services as result of the AGPHYMET Project. These weather
 
resources can ne used 
to develop applications for users, particularly, decision
 
ma:ers. These applications can he developed 
in each country hy implementing an

information system hased 
on Climatic Impact Assessment Technology.
 

Witn support from the IIS-1 
 Office nf Foreign Disaster Assistance (OFDA),
Climatic Impact ssessment Technology was 
developed hy the U.S. NOAA/NES0IS
4ssessment and Information Services Center (AISC) over the past 
seven years.

Puring this period NfOAA/NESDIS/AISC has developed a drought, crop condition and
 
food shortage alert assessment program that provides weekly and monthly analysis
for more than 90 countries. These assessments are based on a comb;nacion of

daily rainfall reports 
from weather stations and meteorological satellite data

used in "simple" models used to assess 
weather impacts on crops and rangeland.
The system has been verified with "ground truth" data and it has 
proven to he

reliable, timely and cost effective. For example, NOAA/NESDIS-has been
 
assessing climatic impacts 
in the Sahel since 1979. More recently, the OFDA
 program has included assistance to countries in the development, testing and
 
operational implementation of assessment proqrams (Asia, 
Latin America, and
 
Carihbean Basin). To illustrate, a Climatic Impact Assessment System can be
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used to perationally monitor daily weather, reliably detect 
drought, and deter­mine the impacts of weather on agricultural crops durino the crop growing

season. If drougnt is a serious problem, then by the end of August the
 
assessment system can provide government decision makers with 
a reliable 30-60
day forecast on relative crop yields including crop failure, a 60-90 day fore­
cast on major food price instability and at 
least a 3-6 month early warning

alert on the potential for drought-caused food shortages.
 

The CILSS countries can develop, test and operationally implement NationalClimatic Impract 4ssessment Systems to help government policymakers and planners
fight drought impact. Such a system can provide early warning of potentialproblems involvinq crop prodution losses. Improved agricultural statistics can
strenotnen agricultural policy analysis. The 3-6 month alert of potential

drought caused food snortages can enhance emergency relief planning.

Information from the 
system can also help farms improve cropping practices.
 

The resources to implement limatic 
!mnact Assessment Systems already exist

within toe CILSS Countries. The data and professional expertise of 
the National
AGP~vMET Center in each country are compleented bv data and professional exper­tise otothertin io'.,ernment ministries (Tnte: This does not require extensive
computer nar.lqare resources). However, several requirements are necessary tomake toe system wnork. Some of these include the need for strong leadership fromhigh ,over--ient rolic/r'aKers and planners. Their SUpport is necessary to coor­dinate the development of National Olans to implement the technology. This will
incluide :.esi".nating the Darticipating agencies, determining their mission and

cooro.inatiru how assessment reports will he distributed. 

7e purposc of this roposed proqrami as 
outimed in this planning document,
is to provide each CiL% Country with the capability to assess and act on its
drouant 5ro-)Iems .qitn an increased measure of tPchnical accuracy. The resultsili e Naticnal not Pegional in nature. Iowever, regional -esources available
 
from tne 
 ational A0SRYET Center could help accelerate national program deve­lopment and testing anj finetuning thrornh applied research results. 

If the key policymaker support can 
he obtained and individual country plans
prepared h. early 193P5, the basic 
assessment technology can he tested during the

198c crop season and implemented during 1936. 
 The schedule involves initiating

the program in September and October 1984 with required fol lowup actions witheach CILSS country. Individualized national assessment plans need to be pre­pared. A professional training course can be conducted in late April or earlyMay 10P 5. Each CILSS Country could potentially test the system during the 19R5 crop season (.ay-rOctoher, 1985). Expert technical assistance could he provided
to ear_ country durinc July and August 19"5. 0lans for follnwup technical 
assistance need to he established. 
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I. Justification and Policymaker Needs
 

Senior government policymakers or planners need timely, reliable early
warning information on drought conditions as one input to formulate plans for 
overcoming potential problems. 
 This early warning information can be used to

formulate and initiate goverment policy involvirg drought preparedness, food
security management, and short-term economic decision making. 
 Drought relief

preparedness plans 
can be updated and set in motion at the appropriate time.

Existing food stocks and agricultural production forecasts 
(based on weather

information plus other existing forecast systems) 
can be used to project
 
emergency food assistance needs. This same information can be used to evaluate

needed adjustments in import and export requirements and maintain price stabi­
lity. Early warnino information on droughts enables the government 
to more

effectively maintain puhlic confidence by keeping the citizens abreast of 
the

situation and government actions being taken in response to 
it.
 

Sufficient early warning of potential drought caused 
problems improves the

policy decision making process. 
 Available options can he systematically
revieo.ed so that the appropriate responses can be determined and then action
 
tak'en. All available information from government ministries can be used todevelop required poli:y actions. For example, weather information can be com­bined 1.ith anricultural crop condition reports collected directly from farmers
 
to determine expected impacts on food supplies: who will be affected, how many

people, when, and where. 
 If food assistance is required, the Qnvernment can
 more effectively determine where to get 
the food and then how to transport it to

the puhlic in time. 

I[,. Climatic Impact Assessment Technology
 

A. Technology 

Since ,^,79 Climatic 
Impact Assessment Technology has been successfully used

by 'IO sD:S/AISC to predict drought induced food shortages with lead-times
of up to 3-6 months throughout Africa, South and Southeast Asia, Latin America,

Caribbean Basin and the Pacific. 
 Daily rainfall data are used in simple mathe­
ratical models to determine the cumulative effect of weather on crops. Crop

conditions are assessed during the season, 
from planting through harvest. If

there is drought, its effect on potential yield can be reliably determined near
 
the end of August (-hen the crops need water 
during the critical flowering/

reproductive crop stage that determines yield at 
harvest 3-60 days later). At
 

http:revieo.ed


4
 

this time,' the potential for major crop losses can be determined and appropriate

reports includ1ing food shortage alerts can be provided to decision makers.
 

The five essential components of the NOAA Climatic Impact Assessment
 
Technology include:
 

- systematically collecting daily rainfall reports from weather
 
stations;
 

- analyzing the data and using them as input to various simple mathema­
tical models (10 day, 30 day and seasonal rainfall totals);
 

- using several different models to determine the impacts of weather on 
crops; 

- preparing concise written assessment reports and rapidly distributing 
them to other agencies, and 

- most importantly, using the assessments to improve drought relief
 
management, economic analysis and agricultural policy decision
 
ma.i ng.
 

Climatic Impact 
Assessment System is inherently a multi-disciplinary

activity involvinq meteorologists, agronomists, agricultural statisticians,

agricultural economists, sociologists, and otner oisciplines. Therefore, it
 
requires the active participation of key government agencies including the
 
national neteorciocical services, ministries of agriculture and rural develop­
ment, nationa" 
agencies responsible for food security and dreight/relief manage­
ment, national planning agencies, and others in the contex, 
of each country.
 
9ecause the effective use of the technolocy involves a multi-discipline and

inter-agency coordinated effort, the need for 
dynamic and continuing high level
 
leadership is critical.
 

R. Capabilities of Climatic Impact Assessment Technology
 

A national Climatic Impact Assessment System is the most timely, reliable
 
and cost-effective method to identify drought stricken 
areas and forecast the
 
potential for food shortages in the 
Sahelian countries. Why? Most agricultural
 
crops are grown under rainfed conditions. Rainfall during the growing season is
 
the dominant climatic factor that determines agricultural practices and poten­
tial ,ields. 4s much as 80 percent of the annual swings in agricultural produc­
tion are solely due to year-to-year variations in the timing and amount of
 
annual rainfall. Because rainfall determines agricultural production which in
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turn drives the national economy, it is eident why weather information repre­sents a powerful tool 
for 
use by many different government agencies.
is cost-effective to these agencies because the required data are 
The system
 

readily
available through the AGRHYMET system already in place, and the assessment
process 
is inexpensive to develop and operate.
 

Climatic Impact Assessment Technology helps
maker (see discussion section 
meet the needs of the policy-
III.A). As
has the capability a management information system, it
for the continuous monitoring of weather events, 
it iden­tifies weather related problems and provides a sufficient lead
managers can determine strategies to 

time so that
 cope with drought problems. The system has
a reliable stand-alone capability (drought monitoring, crop condition assessment
and reliable 3-6 month forecasts on potential
assessments for food shortages). However, the
are most beneficial 
if coupled with other information systems (e.g.,
existing agricultural forecast methods 
such as field
The technology does not 
reports and crop-cutting).
forecast weather or 
predict drought.
weather data to It uses observed
assess weather impacts on
economic impacts. crops and then to forecast socio-
The assessment technology is
cal or statistical models. 

not based on complex mathemati-
The most reliable methods
analyzing growing involve various ways of
season rainfall or interpreting simple soil
Weather satellite information is water balances.
 
powerful assessment tool 

not required, but will eventually represent 
a
(when developed) to complement the existing tools 
based
on rainfall reports.
 

C. "End User" Applications
 

The maximum benefit from a
realized if 
Climatic Impact Assessment System can 
be
a variety of government agencies receive assessment
incoming reports and data and reports, analyze
use these to prepare their own
designed assessment reports
for their individual needs. 
 In a sense the system is analogous
ners passing a baton in to run­a relay race, as illustrated below.
 

The process begins with the national meteorological 
service 
(data collec­tion and dissemination, drought identification and Rualitative assessments of
weather impacts on agricultural 
and non-agricultural 
sectors. 
 Their assessment
report plus current decadal 
and monthly rainfall data
ministry of agriculture, national are provided to the
planning agency and other ministries.
point, weather information and data are 
At this
 

there is available to several types of
a drought, its regional extent users. If
 
question then becomes, "Now that we 

and severity has been reported. The
know there is a drought, what does 
it mean
and what 
can we do about it?"
 

Climatic impact 
assessors 
in other agencies can
data provided by the meteorological use the information and
 
responsible service for other applications. The agency
for food security management could determine if there is the poten­tial 
for drought caused food shortages. 
 This sensitive information can be
fidentially oommunicated, con­as 
appropriate, to senior government policymakers.
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Agricultural statisticians and economists in the ministry of agriculture can
the information to use
qualitatively 
assess weather impacts on specific crops and in
late August make qualitative forecasts of expected crop yields.
dition assessments can Their crop con­becombined with other information sources 
to make quan­titative crop production forecasts. 
 The agricultural
information economist could use the
as 
a key input for economic analysis (e.g., what does this drought
problem and the expected crop production losses mean 
in terms of marketing stra­tegy, import/export requirement, pricing policy and relief planning).
 

IV. COSTS
 

The costs for implementing a national
minimal. The required data are 
Climatic Impact Assessment System are
already available. 
 The appropriate assessment
system can be 
rapidly designed, tested and 
implemented by qualified pro­fessionals working within key government agencies of each country.
 

Expert technical 
assistance including provisions for professional training
and in-country assistance are also available. 
 The commitment of the member
country is represented by the time spent by the appropriate officials required
to be trained and then utilize the technology: Agro-meteorologists,
Agricultural Economists, Agricultural 
Statisticians and other professional

staff.
 

V. IMPLEMENTING ANATIONAL CLIMATIC IMPACT ASSESSMENT SYSTEM
 

A. Essential Requirements
 

There are 
five requirements to 
fulfill t,, effectively design, implement
and operate a National Climatic Impact Assessment System.
as These are summarized
follows and explained in
more detail 
with parts B-D below:
 
1. obtaining the strong leadership and continuing support of the
appropriate policy level 
agency which would coordinate the design and
operation of the system;
 
2. developing individual country plans which specify the participating
agencies and outline the process for development, test and operation of
the assessment system;
 

3. inviting specialists to provide professional training and 
technical
assistance 
co facilitate implementation of the system;
 
4. designating the professional and management 
resources
evaluate the system in 

to test and
 a quasi-operational mode during the May-October
1985, rainy season; and
 
5. conducting an evaluation seminar so 
that policymakers ahd
ment officials other govern­can report on 
their systems, 
the test assessment
results, benefits and 
future plans.
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B. Policymakers Leadership
 
Policymaker leadership is essential 
to develop a 
plan for implementing
assessments, to determine the role of each participating government organization
and to assure effective international coordination.
represent the principal The policy leaders should
user of assessments provided by all 
participating
agencies.
 

C. Designing National 
Assessment Plans
 

used 
Each 
as 

country should prepare a concise National Assessment Plan which
the foundation 
 can be
to design, develop, test, implement and operationally
a Climatic Impact Assessnent System. use
 
agency. The plan should specify the lead policy

its 

The plan should specify the role of each participating agency,
resources 
and how this assessment 
activity complements other activities
within their assigned governmental 
missiun. 
 The plan should specify what
division in the agency is responsible for preparing the assessment, the data and
information to be 
included in the assessment, schedules for distributing the
assessment and the list of agencies to 
receive the assessment.
 
The national 


will 
plan should specify how the assessment activities of agencies
be organized. Two alternative yet equally effective, approaches for
interagency coordination are 
suggested. 
 The role of Coordinating Committees and
the Regional AGRHYMET Center should be Petermined.
 

1. Informal Agreements
 

Because each government agency has 
a clearly defined mission, its
assessment activities should conform with and contribute directly to
the agency's assigned mission. 
The National Plan would specify when
and how the agency's assessment repurt will 
be distributed to other
agencies. Therefore, interagency coordination is attained by regu­lar exchange of data and assessment reports. 
 Agencies are not
required to prepare joint reports, although informal 
coordination
and a professional dialogue is beneficial. 
 A typical plan would
usually specify agency functions as follows.
 

a) National Meteorological 
Service Function
 
The meteorological 
service would be responsible for collecting
required daily rainfall data, making quality control 
checks, com­puter processing the data, analyzing the weather events, using the
oata to monitor for and 
identify drought, determine the regional
extent and 
severity of the drought (i.e., place
perspective on an historica)
the drought by comparisons with previous drought
occurrences), describe the qualitative impacts of the drought
(agriculture, transportation, etc.) 
and publish all 
of this infor­mation for timely release to designated agencies. 
 These agencies
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would include the miiiistries of agriculture, rural development,
public health, the food security agency, national planning agency
and others. 
 Various maps and tables containing current rainfall
data and drought information could be 
included. Itwould be very
important 
to irclude a monthly summary as 
an attachment
dal agrometeoro'ogical to the deca­bulletin. The meteorological service would
not 
forecast agricultural production or 
report the potential for
food shortages. The climatic impact 
assessments 
are based on
various agroclimatic index models 
(agroclimatic/crop conditions,
soil 
moisture balance and drought/food shortage alert) which
most easily calculated on are
 a computer. 
 In some cases, the National
Plan could specify that 
the indexes will 
be calculated on
AGRHYMET computer located the
 
at 
the National Meteorological Service.
Computer printouts containing index calculations would be provided
to the 
user agencies by the meteorological service.
 

b) Ministry of Agriculture Function
 

There are at 

meteorological 

least two offices in the ministry that need timely
data and 
assessments from the meteorological service.
The agricultural statistician needs 
that information plus
agroclimatic/crop condition index tables. 
 These are used
weather impacts to assess
on 
specific crops, determine crop conditions, make
preliminary crop production, forecasts and whenever possible combine
the weather information with 
field information to improve agri­culture production forecasts. 
 The economist can
from the meteoroloqisL and agricultural 
use the products


statistician as direct input
for economic analysis involving food supplies, prices, markets,
imports and exports and other applications.
 

c) Policy Function
 

Senior officials and their professional staffs can 
use reports from
the meteorological 
service and agriculture service to 
assess the
potential impacts of weather on 
food security, imports/exports,
government economic policy and other factors associated with govern­ment administration.
 

2. Formal Interagency Agreements
 

As an alternative approach, agencies would co-locate key pro­fessional 
staff who would be assigned 
to prepare and distribute a
joint assessment report. 
 This approach can 
be highly effective, but
requires maximum inter-agency coordination. Interministerial and
regional coordination must also be included in the plan.
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3. 	 Coordinating Committees
 

The National Assessment Plan could include provisions for the formal
establishment of professional, mid-management and policy level
Coordinating Committees. 
 These 	Committees would meet 
at least once
a month to discuss a prepared agenda. 
 Topics 	could include
assessment methodology, 
assessment preparation, assessment
Current conditions and discussion of 	
of
 

new innovative assessment
tools. Continuing dialogue is essential 
between users of
assessments (what the 
user needs and in what format) and agec
assessors Jwhat they 
can 
do and 	what they would like
tuture). 	 to do in the
Note: 	 One process for cocrdination is already underway.
It is termed "GDP" as 
defined in the March 1983 Operations Plan
which 	provides regular meetings of Working Groups.
 

4. 	 AGRHYMET Regional Center
 

National Assessment Plans should specify the role and mission
expected of the AGRHYMET Regional Center. 
 This could be divided
into three types of support activities as follows:
 

- operational: using current weather to 
calculate indexes and
providing these in 
an uninterpreted 
format to each country;
 
- applications: improving Sahel 
Country assessment methodologies
based 	on 
results of applications research and field study


findings; and
 
- training: providing regular training 
courses on 
the assessment
 
methodology.
 

D. Proposed Implementation Plan
 

Four activities can be used by the policymaker to assure maximum coor­dination of agencies and timely implementation of the assessment plan. 
 These
include professional training, test assessments, in-country technical
and an evaluation seminar to discuss country programs and 
assistance
 

test results.
 

1. 	 Professional Training Course
 

At 
least two qualified professionals from each country could attend
a proposed two week training 
course 	to 
be conducted jointly by
NOAA/AISC, AGRHYMET and USAID during April (or May) 1985, at 
the
AGRHYMET Regional Training Center, Niamey. 
 Participants from each
country should 4nclude an 
agrometeorologist and 
an agricultural
economist. 
 Trainees would learn how to develop agrQclimatic/crop
condition assessment models based 
on host-country data, 
use these
models 	plus weather analysis to 
prepare climatic impact assessments
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and develop a preliminary impact 
assessment bulletin appropriate for
their individual agency. 
 The course would also focus on 
how host­country assessments could be 
used for drought impact early warning
applications (weather monitoring, crop condition assessment and

drought/food shortage aierts).
 

a) Qualifications of Professional 
Trainees: In general, 
a professional
agrometeorogist and 
professional agricultural economist who are
service and in
in working leve'i 
positions would be designated to par­ticipate in the training course and 
subsequent in-country test
assessment 
activities. Trainees should have 
at least two years pro­fessional experience, preferably with 
at least a B.S. degree, and a
thorough knovwledge of agricultural practices 
in their country.
would he responsible for They
implementing agroclimatic/crop condition
models and using these models 
to prepare test assessments for
distribution. 
 The agrometeorologist should be 
in the national
neteorological 
service office which is participating in the AGRHYMET
Project. The economist must be 
located in the government office
which is responsible for conducting short-term economic analysis and
ma':inc 
 policy recnnnendations associated with agricultural
and crop/.weatner problems. forecasts
 
Each trainee should be 
skilled in basic
statistical concepts 
and be capable of interpreting computer print­outs and makinc careful analysis of model results. 

h) Training Course Agenda. 
 An agenda will be developed jointly by 
NOAA
and AGRHY,-IET. 
 The focus will 
be on agroclimatic/crop condition
index models .ihich are 
based on rainfall data 
and basic agronomic
information (statistical models 
are not 
used for operational
assess.,ents). 
 The course is designed for 10 working days. 
 Topics
sill include general meteorolngical 
and agricul tural background
information reqJi'-ements, factors 
affecting crop yield variability,
basic statistics, introduction to 
the assessment technology, deve­lopment of 
index models, preparation of assessments and design of
assessment reports- all 
within the framework of 
the country's

national plan.
 

nfuasi-operational 
Test Assessments
 

Following the Professional 
Training Course, host-country pro­fessionals i.ill be ready to 
begin preparing and distributing
decadal/monthly test 
assessment 
bulletins. 
 These bulletins should
begin qith 
the June 1985 assessment. 
 Senior policymakers and 
high­level ministers should he 
receiving reliable, timely assessments
 
each month.
 



3. Evaluation Seminar
 

Although resources need to be ,identified, an Evaluation Seminar

should be planned for late 1985. Host-Countries could report 
on
their national assessment system, how well 
it worked, the benefits,

and what they will do in the future.
 

E. 	Computer Resources
 

Although assessment system implementation does not 
require computers, there
are 	two major computer 
resources available for the countries. These include the
PFP-!1 computer systems installed at the National AGRHYMET Center in most
countr's. These facilities are complemented by the computer system located
the 	Niamey Regional Center. at

AGRHYMET and 	NOAA/AISC are developing assessment
model software for use on these systems. National plans 
should specify how
these 
resources should be used in the assessment process. In particular, provi­sions have 	to be made for computerized reports being made available to the
ministry of 	agriculture and other agencies.
 

VI. 	 IMPLE"ENTAT ION SCHEDULE
 

Task 
 Date 

Conduct AGRHYMET, WMO, NOAA/rIESDIS and USAID
meetings; 	 Prepare proposed Sahel Country Planning

document 
 September 1984 

Install and 	demonstrate NOAA Assessment 
Software/Data

Bases on Niamey PDP-11 system 
 September 1984
 

Present Proposed Plan at Executive AGRHYMET Committee
 
.!eetings 


October 1984
 

Submit Proposed Sahel Plan to CILSS 
 flecemher 1984
 

Develop Individual Country National Assessment Plans 
 January 1985
 

Select Professional Participants for Training Course 
 January and
 
February 1985 

Conduct Two-week Professional Training Course in Niamey 
 April 198S
 
(or May 1985) 
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Regin Sahel Country Test Assessments in conjunction

with AGRHYMET' Regional Center (every 10 days with
 
monthly summary) 
 May 1985
 

Provide In-country Technical Assistance (NOAA and
 
AGRHYMET) 
 August 1985
 

Conclude Test Assessments 
 October 1985
 

Conduct Evaluation Seminar; Develop

Follow-up Plans 
 Novemher 1985
 

VII. TECHNICAL ASSISTANCE RESOURCES
 

At least two forms of technical assistance resources are available for
 
proaram implementation. The first 
involves the strong commitment of the
AGRHYMET proiect to focus end users AGRHYMET data
on of resources and products.

Emphasis on user applizations could include national 
policymaking, drought/food

shortage alerts, crop condition assessments, aqricultural statistics, farmers'
 
advisories, integrated pest management and potentially many other applications
;or socio-econom c benefit. 
 The second resource is the U.S. Agency for

international Devclopment's Office of U.S. Foreign Disaster Assistance (OFDA)

which is supporting efforts to improve disaster preparedness p-ograms in the
 
Sahel ?egion.
 

OFDO. throuQh a formal agreement with NO)AA/NESDIS Assessment and Information

Services ^enter (AISC) nas contributed resources to initiate implementation of
National Climatic impact Assessment Systems in the CILSS countries. has
This

inclunei s:ipport for jnint MISC/4GPHYMET meetings in Niamey (Oct. 1983 and Sep.

19PV. AISC and AGPHY!ET staff nave 
,or-:ed jointly to design the activity, eva­
luate assessment -iodeling approaches and develop integrated 
assessment computer

software for national and regional PDP-11 Computer syscerns. OFDA will also

jointly sponsor the professional training course provide 
resources for in-country

technical assistance missions before and after the training 
course.
 

VIII. FUTURE ACTIVITIES
 

Plans need to be established to 
improve the National Climatic Assessment
 
Systems through additional training and the incorporation of improved assessment
 
tools. Some follow-up activities could include:
 

- Tra'ning. Consideration should be given to the establishment of a for­
mal training course on 
Climatic Impact Assessment Methodology. The
 
course could be conducted at the AGRHYMET Regional 
Center on a regular
 



13
 

basis. Meteorologists, agronomists, economists,
professionals statisticians and other
could attend the 
course. 

some professional training that could 

There is also the potential for
 
be provided at 
NOAA/AISC facili­ties in the United States.
 

Improved Assessment Tools. 
 The assessment 
systems can
improved by incorporating results of 
be eventually


field
(AGRHYMET and studies and experiments
ICRISAT), by including methods
ditions for assessing crop con­based on 
weather satellite information models being developed by
NOAA/AISC and by adding more microcomputer technology (including 
"user
friendly" software packages developed by NOAA/AISC).
 

t.
I 


