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ORGANYZATION OF THE MEETING

1. The ESCAP/NOAA/USATD Seminar on Agro-climatic Models for the
" Assessment of Drought-related PFood Skortages in South and South-East Asia
was held at Bangkok from 2% to 27 Jaruary 198L.

Attendance and Opening Statements

~

2. The Seminar was attended by 28 representatives of the following
member countries rnf ESCAP: Bengladesh, India, Indonesia, Nepal, MBlGUSLa,
Pakistan, Philippines, Sri Lanka and Theiland. Observers attended from the
ASEAN Agriculturai Development Planning Centre, Bangkok, the Asian Regionzl
Remote Sensing Training Centre of the Asian Institute of Technology, Bangkok,
and the Remote Sen51ng Division of the National Research Council, Bangkok.
The World Food Programme and the World Meteorological Organization also

¢
attended as observers.

3. The Seminar was opened by the Executive Secretary of ESCAP, who
indicated that the Beminar marked e begining of & new technical assistance
programme aimed to imp;ove food security through enhancing capabilities for
assessing drought-related food shortages. He welcomed the association of

. the USAID Office of Foreign Disaster Assistance and the United States Rational

Oceanic and Atmospheric Administretior in this Joint venture.

b, The Executive Secretary noted that drought is particulerly serioﬁs
in the South Asian countries where drought affects four times the area affected
by floods, pusing a major limitation.for acriculture. Attention was focusea
on the savage Australian drought of 1962 which was reflected across the region
culminating in a debilitating 8 per cent fall in overell food grein production,
excluding Chine. Because nf the dominance of the role of the agricultural
sector in many Asian counuries, these shortfalls tend to produce strong
impacts on the econamic growth performance of the affected countries.
Although average geins in food production have slightly exceeded population
growth for the past décade, three major tasks bBtill 1ie before the member
countries of ESCAP. These were the alleviation of widespread’ malnutrition,
the reduction of mounting’ cereal imports for the region, and the decrease of
dependence on rain-fed farming. TI% was noted that the preponderance of rain-
fed cultivation will remain with us for many years to come due to the lack

: of land with suitable terrene for ifrigatipn development.
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5. In this context, reliable advanced drought impact assessment could
enable policy planners end other decieion-makers to take effective and timely
corrective action to minimize drought-related food shortages. NKROAA's
ploneering roie in the development of theSe.technologies was recognized as &
major step in building such capability in receptive member countries. Stress
wvas laid on the fact that these assessment techniques relied on data already
at the dieposel of most governments and that the system had been tested
thoroughly and proven to be timely, reliable and cost effective.

6.  ESCAP's commitment and involvement in the pursuit of food uecurity
was described. ESCAP was concerned to play a positive catalytic role in
promoting regiaonal food security as & concrete activity to mitigate the

problems of hunger and molnutrition.

T. In closing, the Eiecutive Secretary expressed the hope that full
advantage would be taken of this opportunity to acquire capabilities offered

by the rncw programm2 ca drought impact assessment.

8. Dr. John II. McElroy, Assistant Administrator for National En#ironmeutal
Satellite, Data and Information Service (NESDIS) of the U.S. Kational Oceanic
and Atmospheric Administration (NOAA), expressed pleasure at his opportunity
to purticipate in the Seminar and in the introduction of climate impact
methodologies to the ESCAP region. He stated that the Seminar was designed

to help improve food security programmes and socio-economic decision-mseking bty
integrating the NOAA/YESDIS climate impact assessment methodology into
established USAID drought/disaster early warning programues.

9. The Seminar was informed that the methodology was a proven informction
management system designed to assist decision—mekers in their policy
formulation process, not through the prediction of weather conditions but
through the projection of agricultural, eocnomic and social impacts arising

" as a-result of current and measurable meteorological conditions. The
methodology was to be presented for the considered evaluation of participating
cuountries. Its successful adoption would help pave the way tovnrds o;erational
. netional programmes in the near future.

10. It was stressed that the attractiveness of the assessment methodology
was both its poseibilities for immediate enhencemsnt of national and regional
food and economic security, and its potential for the expansion of its
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applications by the intfoauction of new tools such as remote sensing

. satellite data. In this context, the capabilities of curreat civil remote
sgnsing satellite systems operated by several nations and regional
organizations were reviewed. The mutually beneficial interdependence
acthieved through international cooperation in satellite dete collection and
applications was highlighted. The atterndance of the distinguished delegates,
all accomplished and recognized in their respective fields, insured the
success of the Seminer andgwould hélp.catalyze the evolution of dynemic
climate impact assessment system programmes for use in the nations of South
and Southeast Asia.

[

11. Mr. Paul F. Krumpe, Programme Officer and Science Adviser of the
United States Office of U.S. Foreign Disaster Assistsnce, Agency for
International Develomment stated that he wished on behalf of his Director
to welcome each participating country to the Seminar. The Seminar was a
major milestone in the ESCAF/NOAA/USAID commitment to transfer an appropriate
technology %o South and Southeast Asia, The technology was believed to
advance national food security planning, and leads to the mitigation of the
impacts of disasterous weether/climate conditions oa food production. It
was noted that disaster assistance to developing countries to alleviate the
impacts of disasters end incréase their capability to deal effectively with
disaster-causing events must be viewed as part of the development process
and not simply &8s & humaniterian relief résponsé to isolated events. The
active participation of the delegations was welcomed in planning e regional
" strategy to implement operational, co-operative, and co-ordinated weether
'impact acsessment activities for nationel and regionel fond shortgges and

disester preparedness planning.

Election of officers

12. Mr. B.S. Berdo (India) and Dr. Jesus C. Alix (Philippines) were
respectively elected as Cheirman and Vice Chairman of the Seminar.

Mr, S.M., Hasanuzzeman (Bangledesh) was elected as Rapporteur.
égénda
13. . The Agenda of the Seminar was as follows:

1. Openihg ¢f the Seminar

/

2. Election of officers
/3.



3. Presentation of Seminar goals

L. Discussion.on how drought sssessments improve disaster
managenent and fool security programmes

5. Discussion of the NOAA programme

-~

6. Discussion of the assessment mcdel and its utility

T. Country rresentations on experiences with agro-climatic
assessment models

8. Discussion on new applications of drought impact assessment
prorrzmmes

8. Presentation and discussion of the technicel assistance
programme fcr agro-climatic impact assessment for 1984

10. Adortion of the Seminar report

IT. OBJECTIVES OF THE SIMINAR

Dr. John H. McElroy, Assistant Administrator for Natioral Environmental
Satellite, Data and Information Service (NESDIS) of the U.S. Netional
Oceanic and Atmospheric Administration (NOAA), reviewed the development and
objectives of the Seminar, statinz that its ultimate goal was to enkance
existing USAID drought/disaster early warning and preparedness programnes by
making available to South and Southeast Asian ccuntries operationally proven
agro-climatic r.>delling and impact assessment fechnology developed and
verified by NOAA/ﬁESDIS._ The evclution of this goal has proceeded in four
programatic phases, first beginning Qith the successful develovment of a
simple climatic impact assessment methodology (1979-1982). This system was
based on crop index models end oneratiornal rainfall data, providing timely,
reliable, yet inexpensive assessments of major crop losses and'potential
food shortage conditions due to drought by about 30 days before crop
harvesting begins.. Verification cstudies have shown that such assessments
can represent & three tn six month lead time in which to develop disaster

mitigation strategies.

During phase IT of programme develdpment -- ranging in time between
June 1982 and April 19083 -- the climstie impact assessment tachnclogy was
firgt made available to countries in the ASEAN region. NOAA/NESDIS conducted
several six-weel agro-climatic orientation training programmes in late 1982,
These were followed by the "ASEAN Workshop on Climatic Tmpact Assessment for

/Agriculture.


http:Discussion.on

Agriculture: Applications and Methods" in April 1983 (conducted in Bangkok
for AID by NOAA/NESDIS and the University of Missouri). Director-Generals
end programme scientists from the meteorolcgical services and the ministries
of‘agriculture of ASEAN who attended the 1983 workshop endorsed the need for
assessment technologies in their countries; agreed to begin test assessments
during the 1963 crop season; requested technical assistance; and recommended
that follow-up activities imclude the active participation of drought/food
security managems s0 as to facilitate assessment technoloéy implementation

and the establishment of routine, interagency co-ordination.

In phese III, extending to the date of the present Seminar, NOAA/
NESDIS and USAID continued implementation activities in the pearticipeting
ASEAN countries, expanded the avallebility of the methodology to the South
Asign region, &nd culminated these activitiss with the gathering of delegates
end observefs from nine ESCAP member countries et this Seminar. "In May
1983, ESCAP intrcduced the assessment technology to government policy makers
attending the UN/FAC Workshop on National Preparedness for Acute, Large-
Scale Food Shorteges in Asie and the Pacific (Bangkok). Indonesia, the
Philippines snd-Thailand began testing regional drought and agro-climatic/
crop condition assessments during June~October 1983. In September and
October of 1983 NOAA/NESDIS ronducted a cne-dsy special workshop for
government officials and representatives of oil palm and rubber industries
in Melaysia. Finally, NOAA/NESDIS and the University of Missouri provided
technicel assistance on assessment preparetion, computer software development,

and case study analysis for the present Seminar.

Phase IV will be accomplished during 1984. Phase IV will focus on
the implementation by partioipatimg countries of assessment programmes,
based on formal indivxdual country plans developed at the January 1984
Seminar, as well as technical assistance in the form of training, equipment
international programme cooréination, and individual technical assistance
missions. Phasze IV‘will conclude with a follow—on evaluation seminar,
scheduled for January 1985, where senior policymakers will report on the

results of essessment methodology appllcation.

Dr. McElroy briefly illustrated currently available remote sensing
satellite data products, notably Vegetation Index imagery derived from NOAA'
Tolar orbiting environmental satellite and Coastal Zone Color Scanner imegery

g . /produced



-6 -

produced from NASA's NIMBUS satellite. New applicetions of these satellite
data relcvant to impact assessment are being investigated, and the
p?dection of this information is nearing an operational stage withir
NOAA/NESDIS. Future use of these satellite data, through integration into
the assessment methodology, will be within tbe‘capability of participating
countries, and should be considered as an example of the methodology's

ability to expand in utility and importance.

III. DEVELOPMENT OF AGRO~CLIMATIC ASSESSMENT TECHNOIOGY
FOk FOOD SECURITY PLAWNING

The NOAA/NESDIS and AID/OFDA Programme for Disaster Early Warning
and Technical Assistance on the Developing World was presented to the
Seminar by the NDAA/NESDIS team of éxperts on the subject which was composed
of Ms. Margaret E. Courain, Deputy Assistant Administrator for Informetion
Services, Dr. Joan C. Hock, Director, Assessment and Information Services
Centre (AISC), Mr. Russell A. Ambroziak, Chief, Climatic Impact Assessmenti
Division, AISC end Dr. Louis T. Steyeert, Programmec Manager, AISC, Mr,
Paul E. Krumpe. Programme Officer and Science Adviser, the AID Office of
U.S. Foreign Disaster Assistancé, alsc described the role of AID/OFDA and
its coxmitment to drought disaster early warning preparedness in the region.
The following is a summary of these presentations.

Global Monitoring Systems in Support of
United States International Disaster Assistance

The Seminar was provided by Mr. Paul F. Krumpe, USAID/OFDA with an
overview of the United States international disaster assistance programme
and the application of new technologies for disaster monitoring, preparedness
end early warning by the Office of U.S. Foreign Disaster Assistance (OFDA) .
‘of the Agency for International Development (AID). Since 1GTT OFDA hss
acfively pursued new satellite-based and related technologies for global
surveillance of disaster-causing natural phenomena. OFDA has long recognizﬁ,d
the need to seek out incipient and potential disaster situations rather théy;
vaiting, as had traditionally been the case, to react to disasters after

they occurred.

) State-of-the-art disaster éarly warning technology currently
available and suiteble for operational implementation worldwide remains
relatively new to many'SCientists and decision-makers in the Third World.
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.Technical personnel in the developing countries are often fully cavable to
understand and utilize results and data obtained from relatively sophisticated
environmental monitoring systems. OFDA expects to make a significant
contribution toward mitigating disasters and saving lives in the 1980s through

the transfer of preventipn and early warning technology.

OFDA's disaster monitoring and early warning pctivities represent a
ﬁaJor contribution toward effectively rehucing the impact of foreign disasters.
In advancing U.S. technologies in the developing countries, OFDA has
significantly increased the warning lead;time prior to the occurrence of
disasters, thereby stimulating disester-prone country officiels to mitigate,
prevent or otherwis¢ avoid the severe consequences of matural events.>
Hazards-threat definition and event detection combined with delineation of
vulnerability and risk, form the basis for both early warning and responsible
avoidance actions.

How Drought/Early Warning Assessment
Improve Disaster Management and Food Security

The Seminer was informed by Margaret E. Courain, NOAA/NESDIS, on
how disaster manesgers and other government officials can uce operational
weather information tc forecast drecught caused food shortages, increase
disaster preparedness and improve national food security. This can. be
accomplished by using daily weather reports and existing historical climatie
data to develop, implement and vperate a National Drought Early Warning
Program. This managenent inforﬁation system will provide decision mekers
with timely, reliable, Yet inexpensive assessments of weather impacts on the
agriculturel sector including'food crops. The system will detect drousht '
and assess drought caused crop proéuction.losses by as much as 30 to 60
days before harvesting begins. This usuaelly represents a.3 to 6 month early
wﬁrning before food security beqomeé strained due to pqtential food
shorteages, Food éecurity.managers can use thi; early warning caepability to
improve droﬁght disaster preparedness plans. The assessment information and
food shortage forecast lead-time can also be used to devélop strategies which

will nelp mitigate or even avert potential socio-economic losses due to drought.

! Unlike typhoénsband earthquakés{ drought is a "creeping" natural
disastef: the economic and social impacts may not occur uﬁtil much later.
Fbr examplé, undetected drought which causes large-scale'crbp failure can,lead
to pnstable.markets, increased pripes, economic losses and in extreme cases
disastrous food shortages, famine and resultant political problems.
' N /Drought



Drought compounds other problems in national economies which sometimes
in the 1980's Have suffered mounting external debt, large trade imbalances
and slow growth records. It has become increasingly recognized thet natural
disasters such as drought slow down economic develomment, e.g., long-term

Plans leading to food self-sufficiency.

Although tﬁese characteristics paint a somewhat bleak picture about
drought impacts, this is not to suggest that food security is not improving
and that vulnerability to food shortages is not decreasing. Significant
gains have been made in re:zent years. For example, "Green Revolution"
technology, particularly expanded irrigation and introduction of new
varieties, has improved food security in South and Southeast Asia. Also,

countries have esﬁablished large food stock and reserve programmes.

A National Drought Early Warning System identifies drought, problems,
" determines the regional extent anq magnitude of potential drought impacts
and provides an early werning alert. This'enables the disaster menager to
develop strategies end take actions to mitigate potential impacts such as
food shortages which leed to malnutrition, starvation, population migration

and other socio-economic disruptions. A National Drought Early Warning

System can reliably do the following:

1. Continuously monitcr, assess and repcrt weather impacts on the
agricultural sector; this identifies potential weather-related

problems.

2. Assess significant cror production losses due to drought by
about 30-60 days before crop harvesting begins; this represents
a 3-6 month early varning prediction of severe economic losses

and/or potential food shortage conditions.
3. Provide indications at harvest of potentiasl "bumper" crops due
to favorable growing season weather; this helps determine
import /export -requirements.
L. Track and report weather impacts in areas where oagoling
disaster relief operations are in effect. :
The methodology of the drought early ﬁarning programme is simple and
it is based on existingdata and'technology. The metebrologist begins by

_ﬁrocessing historic data so0 that current weather dan‘be put into perspectivé.

/The



The result is a rontine, irerpensive assessment that gives qualitative

impacts of weather on crop yields. Because weather is not the onlv controlling
factor of production, the meteorologist can take the report no further. It

is then up to the agricultural stetistician to turn this qualitative climate
impact report into a quantitative agricﬁ;turallproduction estimate. Area
planted, yield, fertilizer applications, pests, diseﬁse, etc. are data
collected and analyzed by the statistician. It is the combination of these
data with the climate assessment that leads to the crop production estimete.
The economist must evaluate the economic implications of this estimate and

produce policy recommendations,

To be effective, disaster food assistance must be made available
to the potentiel victim before food shortages occurs. An early warning
system can help answer important questions such as, can the potential food
shortage problem be improved by moving food within the country from food
surplus to deficit areas or does the food have to be imported. Assessments
of current crop conditions can be ugsed to determine if exvected food
production coupled with existing food reserves are adequate. Information on
expected production surpluses can help determine how to relocate and ‘
distribute existing stocks. If food must be imported to meet expected needs,
the system provides information bn import requirements and s sufficient
lead-time to plan purchases and shipment of food in a cost-effective way.
Farly warning informaetion can be used to penetrate international barkets on
more favorable economic terms, thereby conserving scarce foreign ekchange.
This lead-time also improves the development of plans tc distribute food

(e.g., procurement, transportation and handling).

Economists ican use the early warning ASSessment to adjust economic
policy involving merketing strategy, price supports, producer incentives,
etc. They can anticipﬁte market insﬁabiliﬁy and large commodity price
swings leading to sharp increases in. the price of domestic -foods. For
'example, urban and rural populations are vulnerable to price instability,
varticularly in rural areas where purchasing power is guite low. The
government can also use the assessments to determine how weather may be

affecting food crop procurements or reduced farmer incentives.

~ A National Drought Early Warnihg Assesscment System also helps the
government maintain public'confidence in the government's ability to correctly

/define
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define the problem and develop appropriate measures to relieve the severity of
the food shortege condition. This reduces the potential for rumors, panic,

hoarding, sbeculative buying and political problems.

A drought early warnirg system based on climatic impact assessment
technology is not Jjust agro-climatic data and models. It is also people
who cen interpret the déta and models and then prepare concise} clearly
written impact assessments which ere understandeble and‘useful for the
mar.ager. The-people,.or assessors, represent several disciplines, e.g.,
meteorology, statistics and economics. Disaster managers and policy-makgrs
can use the system as & "Stand-alone" technology; however, it works best
vhen assessments are used to compiement and supplenent analysis from other
information sources. These may include agriculturel production surveys
(crop cutting, objective area and yield messurements, field revorts, etc.),

food price monitoring sysi-ms, or nutritional surveys.

The Role of NOAA/NESDIS Assessment and Informetion Services Center

The Seminar was informed by Dr. Joan C. Hock, Director, NOAA/FESDIS
Assessment ahd Information Services Centre (AISC) sbout the types of studies
performed in the Center. It was stated thet both economists and meteorologists
agree that weather does impact the economy, but the fundamertal ouestions
that remain are by how much, when, the costse and what to do about such impacts.
It was noted that the mission of AISC is to quantify the impaect of weather
and give an early wafning to policymekers for planning. -AIST case studies
wvere used to illustrete the message that linking meteorological dats and
economic models will allow each country to develop & similar capability and

help policymekers answer important gquestions.

) ‘The requiread resources are minimal--an economist, a meteorologist,
end limited computer technology. It was stated that AISC has all of Shese
" resources and then the Center's early vork in this area was oﬁtlined. The
1980 drought and current activities concerning L1 Nino were used to
il}ustrate the need for an ecbnomic assessment capability. Specifically,
that industry and the public need to xnow the impgét of weather as soon as

possible .to reduce costs of operation and minimize hardships.

For example in 1980, the press and the public needed to know the
impact of the summer heat wave and drought in the United States. The principal
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questions were: How much would consumers have to pay for food if corn and
soybean producticn was reduced 20 per cent and how much more would they have

to pey for energy with temperatures much above normal?

During the summer of 1980 AISC only hed a retrospective or historicael
assessment capability. Using reports and government'statistics, the Center's
steff summarized the impact of the 1980 drought 2 montks after the event.

The resﬁlts, gsubsequently verified more than 6 months later, showed that the
drought cost the economy $US 18 billion. Eighty-five per cent of the impact
occurred in the egricultural sector vhile energy was the second major sector
impacted by the drought.

The Center is now able to give estimates of impact in some areas like
energy 30-60 days before the event. In the tropics, AISC is able to get an
early picture of weather impacts 30-90 days before price increases and 3-6
months .prior to actuel food shortage conditions.

Many ask, hov can assessments be made with limited weather forecasting
capabilities and are such forecasts really accurate enough to provide the
basis for economic proJectioné? To these questions it was noted that such
forecasts are not required in assessment work. However, when reliable
forecasts become routinely available, one would still need imyact assessments

to interpret them.

In contrast to climaté forecasting, the usefulness of diagnostic ,
studies-was outlined. An example of this cen be seen in KOAA's El Nino
analysis for 1982-1983., In this instance, the National Weather Service of
ROAA detected.the first signs of an El Nino in the southern Pacific where
sea surface temperatures were abnormally high. Following this rise in sea
- surface temperatures; anomalous weather was reported in' South America (e.g.,
Zcuador and Peru), the Caribbean, Southern Africa and in South and Southeast
Asla (e.g., the Philippines and Indonesia).

licy makers wanted to know what the economic impact of this event
was at home and abroad. To answer this question, thé U.S. National Weather
Seryicq designated areas that scientists felt were impacted by the E1 Nino.
Second, AISC tracked the impact of drought conditions using meteorological
and weather satellite data. This allowed AISC to assess impacts on crops
and cconomic activities. Third, AISC used ﬁrecipitation data and compared
.current conditions with historic climatologies for selected regions. This
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provided information for an index of crop stress in selected countrieg.
Fourth, AISC compared normal yield and normal precipitation to the perturbed
case due to El Rino impacts. Bar charts end computer graphics allowed the
Center to depict the severity of the drought to policy-makers. AISC's

early results were “hen compared to regional press covéerage and embacsy
reports, Fifth, the results were tabulated and a joint National Weather
Service and NESDIS/AISC press rei2ase was issued. Information was
simultaneously'provided to the Department of State, Department of Agriculture,
and the public.

To 1llustrate lead~times for this type of assessment, AISC's results
were issued epproximately 6 months before major financial institutions
(the Interuaticnal Monetary Fund end the World Bank) requested briefings on
the economic impact of El Nino. Such informetion was needed by loan

officers receiving loan aprlications from countries affected by the El Nino.-

Internationally, the technology transfer proéramme is an attempt
to repeat the simple lessons learned while developing the U.S. Assessment
and operating the Drought/Food Shortage Early Warning Programme for USAID.
The programme hes expanded to include economic assessments by many countries
'in the tropics. The drought early warning capabilitj and the reliable lead
times on price chenges and other economic factors has demonstrated app;ication
in the developing world. As a consequence, some countries (e.g..Peru and
Ecuador) have developed major projects with USAID to use the impact |

assessment technology to improve food security.

. In summary, it was stated that the resource commitment is small: an
_economist, a meteorologist, and e small expenditure for coumputer time ;nd
training. It was suggested that such a programme will generata its own
merket and provide government agencies with visibility in decision-making
and a role in the national policy-making process. |
THE NOAA/NESDIS/AISC AND AID/OFDA PﬁOGRAMME FOR DISASTER EARLY WARNING
AND TECHNICAL ASSISTANCE IN THE DEVELOPING WORLD

‘ The Seminar was infarmed by Dr. Joan C. Hock, Director, AISC and
Dr. Louie T. Steyaert, Programme Manager, AISC, about the NOAA/NESDIS/AISC
and AID/OFDA Disaster Early VWarning and Technical Assistgnce Programmes in
the developing world. It waes noted that the NOAA/NESDIS Assessment and ,
Informatioa Services Center (AISC) had developed a reliable and'cost-effective

/programme
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programme to support disaster early warning and technical assistance
objectives of the'Agency for International Development, Office of U.S.
Foreign Disaster Assistance (USAID/OFDA). AiSC‘s operationél climatic
impact assessments provide disaster managers in USAID and American
Embassies with continuous information on weather/crop conditions and in
particular a 3-6 moath elert on drought caused food shortages in the
developing world. Recent verification on "ground-truth" data demonstrated
that the system accuretely assessed mejor droughts in the last four years
within 72 operationally assessed countries. The result is a cost-effective
increase in the lead time for planning of disester reliet operations, food
assistance strategies and mitigastion measures to reduce the adverse impact
of climate. Because the assessments have been successful, AISC has been
asked by.USAID to help developing countries use weather informatibn in a
similer way. AISC and USAID/OFDA are now working tc improve disaster
preparedness programmes in 26 countries. Operational drcught inpact
assessments are being implemented by & combination of U.S. basgd short-term
training,Aworkshops for interagency decision makers and seminars for senior
policymakers involved with food security management. As a side benefit,

8 very strong positive feedback between AISC's opercztional assessments and

the technical Assistance programme has been created.

AISC began issuing biweekly assessmeats of climatic impact on
the food security of developlng countrles in the Caribbean Basin, Africa,
South and Boutheast Asia du}ing 1979. MNore recently ‘the programme was
expanded to Central America and the Andes countries of South America.

" The AISC ass2ssment cebles are provided to American Embassies, USAID
Missions,'USAID/OFDA, USAID/Food for Peace, Peace Corps, USDA, UN/FAO,
UN/Disester Relief Organization, WMO and others through NOAA ‘

communication facilities.

In addition,.AISC prepares special assessment reports for
USAID (OFDA, Food for Peace,.etc.), e.g., the 1981/82 drougﬁt impact
in Bangladesh, Sri Lanka, Malaysia, Tanzania, Botswana angd more recentl&
the 1962/1983 drought problems in Nepal, Philippines, Ethiopia, Somalis,
Ugenda, Sudan, the Sahel countries, Southern Africa, South Pacific,
Halti, -Northeast ‘Brazil and others.  These reports were used to estimate
the magnitude of drought impact, potential for shortégg deficits or disester

asslstance needs.
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The Disaster Early Warning Pfogramme is based on week'v rainfall/
weather anslysis and climatic impact assessment models for more thar 350
agroclimatic regions. Regioﬁal rainfall estimates are determined from
ground station reports received through the W.iC's cémmunications network.
Satellite cloud data ae used to imprbve the accuracy of precipitation
estimates, particularly in those regions where weather data are sparse and
unreliable. Weather date are then interpreted bty regional agroclimatic
indices which indicate potential-§rop production in relative terms. '
Finally, climatic impact and the potential for abnormal food shortages

are identified from these indices.

Agroclimatic/crop condition indices are based on derived
climatic variasbles (e.g., soil moisture, plant water deficit, moisture
stress, etc.) which directly determine the plant's reponse to environ-
mental conditions, hence produc-ivity. The selection of the regionally
appropriate indices is in part determined through the ‘use of episodic
data. For example, candidate indices are qualitatively compared to the
historic occurrences of crop failure, food shortages, drought, figoding
and other anomalous weather/non-weather events as determined from reports,
newspapers and computerized data bases. Episodic data are also used to
"calibrate" the index bf estavlishing a critical threshold which is

associated with crop failure and/or drought-related food shortaeges.

The success the programme haes enjoyed so far has led to an
active dialogue between AISC’and the U.S. Missions. This feedback has
helped tailor products, guide development and identify host=-country data
sets that were not previously known. This has become a mosf valuablé tool

"in continuing AISC support to ATD Missions.

Documented fooa shortages determined by in-country fieléd _
inspections and reported by the UN/FAO and Anerican Embassies during
1979-1983 (Africa, South and Southeast Asie and the Caribbean Basinj
confirmed that AISC assessments consistently provide a 3-6 month alert
on potential food shortagelsituations.- Typically, the initial AISC
assessment on drought/food shortage conditions was issued 30-60 days
_before the beginning of the crop harvest. Acfual indications of fogd

"shortage conditioné were not evident until 2-4 months after harvest.

/AISC
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AISC has also been working with AID to assist development
countries use weether information for policymaking and economic analysis.
The focus has been on implémenting operational drought impact assessments
to improve disaster early warn}ng end preparedness programmes. To date,
AISC and the University of Missouri have programmes in Latin America,
Southeast Asia and Africa. The technology transfer is accomplished by* -
conducting technical training courses, sponsoring workshdps and seminars
Tor managers and providing in-country technical assistance, e.g., test

assessment programmes.

AISC is seeking to improve disaster preparedness and early warning
programmes by simultaneously expeanding and upgrading the current climatic
impact assessment prograhme and increesing the technical assistance to the

developin‘ world in support of AID agriculture and rural development objectives.

Agroclimatic/potential food shortage asscssments will be developed
for drought-prone countrles of Equatorial West Airica, the Middle East, the
South Pacific, Mexico and South Americe (YD Brazil, Paraguasy and Urugay)
This will complete the model development phase of AISC's work for AID/CFD

The timeliness, reliability and quantification of AISC assessments
will be upgraded by introducing meteorolcgical satellite technology, global
climatic analysis.and economic modeling applications. Automated processing
of daily satellite data will be used for: (1) improvirg the assessment of
daily rainfall, particularly in repote data sparse regions or at locations
with unreliable and incoﬁplete rainfall reporting and (2) monitoring crop
conditions for evidence of moisture stress and standing water reserves
potentlally available for irrlgatlon (applications being developed primarily
through AISC/UMC AGRISTARS staff support). A second type of independent
drought/potential food shortage index will be developed from ongoing AISC
climatic research programmes on trcrical circulation patterns and their
association with drought.  Econoclimatic models will be developed for
gsemi-arid regions in the Sahel, Eastern Africa and Southeast Asia. These
can be used to provide USAID Missions with recommended management strategies

for the potential mitlgatﬂon of ongoing climatic impact.

In summary it was noted that cllmatlc 1mpact assessment technology

~ developed by the NOAA/NESDIS Assessment and Information}Services Center and
the Agency for Intnrnational Development is contributing to improved drought/
dlsaster early warnlng programmes in the developing world. This can lead to

increased food security and agricultural economlc stability.

/CLIMATIC
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CT.L:ATIC IMPACT ASSESSIENTS

The Seminar was inforﬁeﬂ about climati: impact assessments by the
NOAA/AISC Early Warning Prograorme Meaager, Dr. Louls 7. Steysert. It was
stated that climatic impact assessment technology represents a management
information system to support economic Cecision meking. The impact of
weather and climate on various economic sectors could be systemeticeliy
reported. For example, simple agro-climatic/crop index models, meinly besed
on historical andi onerational raipfall data, can be used to assess imrpacts
on agriculture. 1In this context, the technology helps to define weether
protlems and cuantify their impects in economic terms. These economic

forecasts allows for mitigation of protlzms and improves food security.

It is useful to define assessments in terms of ﬁwhat thev are"
versus 'what they are not". Assessments are based on observed Qeathef date
and are in no way dependent on weather forecasts or climatic prediction.
Because assessments provided to decision makers must be reliasble to ensure
credibility, simple models are rreferred to complex medels which proddqe
erratic results. A model must havea good "track record’' before it is used
in operational assessments. Specifically, it was suggested that agro-
cliqatic/crop index models based on simple cumulative rainfell over the
crop season sre vastly cuncrior to mest statistical/climate crop yield models
based on linear correlation and regression analysis. Partieipants were
encouraged to thoroughly test rezression models before operctional use.
Agro-climatic assessments work best for rain-fed agriculture., Drought is

much more reliably essessed then flooding.

The impact cssessment report usually has at least four statements:
impact, perepective, model output and weather analysis. The impact |
statement defines the weather-related problem in economic, not meteorological
terms. Qualitative impacts could be statements such as ‘delayed planting",
“reduced yields', "well below normsl yields’, “corp failure" and "potential
food shortages'. 1In contrast examp;es of quantltatiVe impact staterments
include "yield will be down by 4O per cent', ‘forecast vield is 3 metric
tons/hectere", or "the potentiel food deficit is 50,000 metric tons". The

perspective statement informs decision-makers on "how large is the problem".

For example, is’ the problem repional or national, i.e., i3 the probiem a
major national problem, the worst case on record or just a minor problem.

The model output statement provides the results of the agro-clinatic model

(e.g., the maize index is at the tenth percentile) Finelly, the weather

‘analysis statement describes the weather events that caused the impact

(i.e., July and August reinfall was cnly 40 per cent of normal).

/Assessrents
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Assessments can be made on e weekly, ten day (decadel) or monthly
basis. Bometimes the type of historical data base determines the frequency
of the assessment report. Becsuse historical data must be used to make
good assessments, monthly assessments using readily available monthly rain-
fall data bases are préferred to weekly or decadal assessment periods if

adequate historical dets are not availatle.

The NOAA/NESDIS Drought'Impact Early Warning Programme for the

' tropics is lurgely based on nonthly rainfell data. In fact, rainfall is

the primary meteorological elemgnt vhich determines year-to-year veriations
in yield. This is true because the variance of monthly and seasonal rainfall
is 500-1,000 times larger than the varianceldf other meteorological elements.
It was noted thet all meteorological elements combine to determine potential

Yield due to the local climate.

In South and Southeast Asia, NOAA uses two types of agro-climatic/
crop condition indices. Both indices require 20-30 years of historical,
monthly rairifall data which are used to interpret éurrent index values in
terms of past valaes. The first is e monsoon index, usua;iy June-September
for the southwest monsoon and October;January for the northeast monsoon in
the northern latitudes with edjustments for Indonesis. ' The second index
is for specific crops and is calculated according to crop calendars and
crop water requirements. Both indices described in ﬁOAA/AISC technical

reports, were discussed at the Seminar.

It was noted that a climatic impact assessment programme represents
& management information system. It helps managers monitor activities,
measure performence, identify problems, develop strategies and make decisionﬁ.
-The assessment process in this context is multi-disciplinary and inter-agency.
Organizationally, it involves techﬁical staff, mid-lgvel mansgers and high-level
policy makers. It was suggested that there are .at least two organizational approaches
for implementing opecrational assessment programnes. The first approach involves
forming a joint institute involving meteorology and agriculture. Although
this approach can be very efféctive, it may not be appropriafe due to .
management considerations end inter-agency Questions. In the second and
easier approach a determination 1sAmade of the involved agencies and their
roles are defined. Activities are coordinated through a regular system of
monthly reports. Specifically, agencies:communicate by rggular assessment
reports which reflect the agencies mission and respect the mission of other

agencies.

\
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Successful progrsmmes have some comrmcn characteristics. First,
they produce good results without a lot of delay. Generally these programmes
are based on simple models that work. It certainly helps if the programme
is inexpersive to develop and operate. Decision-makers must be involved end
user needs clearly determined. Finally, it is always necessary to thoroughly

test a programme before it is made operaticnal.

NEW_APPLICATIONS AND OPPORTUNITIES

The Seminar was informed abouu new applications aand opportunities
by Mr, Russel A. Ambroziak Chief, Climatic Impact Assessment Division,
NOAA/NESDIS/AISC. It was noted that before any improvements can be made to
a climatic impact assessment programme. there must be a programme in existence.
After establishing the programme there were two ways to improve it, Dboth of which

could by pursued simultaneously. Product improvement end exvension vas

the logicel first stepr and it was this process whichguided technolozical

-improvements, the second avenue for programme improvement.

Improving products means expanding the assessment to answer more
questions. Crop production forecasts can be produced from index and analyses.
Subseauently, the technology can be expanded to include crop weather
advisories for rarmers and eventually land use studies based in part on climate

can increase farm jncomo.

To make these prod._ct improvements there must be improvements in
technology. ilany of these advances are evailable now with more being done
every day. Cropn rmodels, micro-computers, and satellite imagery are three

areas in which technology exists now.

Croup models can provide more tailored information thsn indexes, but
they require more resources to build and overate. They come in basic
varieties. The regressioh médels. which reQuire good historical yield daté,
and are faifly expensive to run, are the most common. The plant process/
physiologic models represent the "state of ‘the art"; they are still under

development and are extremely -expensive to use.

To develop and test pgood. stat;stlcal regression models, it is usefu;
to have computer software which helps choose the climate parameters to use
as rredictors. Furthermore, monthly climatic date are not only autocorre-
lated, they are usually enough to .over-specify any relationsﬁip. 7o
illustrate,monthly temperature and rainfall data for the 12 months u§ to

harvest represent EH variables which can use all degress of freedom in

/a 25-ycar
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& 25-year data set. Moreover, temperature and rainfall are usuelly very
negatively correlated to eech other, producing autocorrelation problems in
computing ard interpretine the'equations. One simplie solution to all of
these hazards is to use e. correlation coefficient triangle which shows the
correlation betweer any continuous groupine of months for a climate parameter
and cfop yield or »roduction. This triangle also serves to screen for bad

data ard to evaluate crop celendars.

Plant procees moiels are being designed to mathemetically duplicate
the plant’s growth and develoovment. The process is far too complex for
complete specification and some degree of parameteriration is necessary.
These models require at least deily data to operate and some need hourly
data. Complete eynoptic observations plus other parameters are usually

required such as ret redietion, soil moisture. ete.

The major operational use of plant process models ic currently
phenology forecasting, which they do quite well. Knowing the etege of a
plant is key to detcerminin~ the impact of the climate on the plant.
Combining the stace of prowth with currently available climatic data can

greatly increese acsessment sccuracy.

Although yielcd and production estimates are not operationally
poszible fror: these physiolozical models, they do offer e framework for
learning about climcte creos interactions. If resources are available vo

-operate a plant process model, it is certainly a worthwhile venture.

iicro-computers are ranidly becorirg more portable and more powerful.
Currently, the Apfle ITI plus '3 being used as the heart of a porteble
climete impact assessment programme. Scme software is already available
with documentation and ucer manuals. Other software is being developed and
existing software is being improved. Within three years AISC hopes to transfer
software to an even more vortable, battery-powered, briefcase computer with

as much (or more) computationél power as the Apple II Plus.

Most drought indexes and regressicn crop models require relativelj
small data based and a microcomputer is more than large enough to d¢ the
Job. Scientists, with the help of these computers, can build mcdels, run
them, and help in the analysis. Data base manarement prgblems are easily
handled on a microcomputer as well as other project administrative chores.
If all members of a project are using compatible hardware, diskettes can

be exchanged to greatly improve communication.

/The
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The most technically difficult problem, setellite applications, is
now nearing solution. lMany ccuntries alrealy nave receiving and processin-
equipment that could be usci for this tesk. The advantage of satellite data
is that it covers large regions frequently with uniform data. Satellites
can be used to esiimate rairfall as well as monitor the condition of the
erops. Satellites, however, cannot be used alone. Atmospheric interference
makes quantificetion nesrly impossible and wi‘hout ground reference points
the usefulness of the reletive satellite data is lost, When combined Wwith
the other parts c¢f an assessﬁent system, satellites enhance the value of

the other data and provide a powerful assessment tool,

To illustrate Vegetative Indexes can be calculated from meteorological
polar-orbiting satellipe data for any number of areas on the ground. These
indexes cen be plotted as a time series und compared from year to year to

get a measure of relative crop vigor,

Colour images can te produced to see the distribution of droughts
or floods. These images give an overall picture of vhat is going on at a
single time. A traired analyst can use these irmages to produce interpolated

index meps with very accurate isoline vlacenent.

IV. COUWTRY EXPERIENCES T.I USING AGRO-CLIMATIC
IMPACT ASSESSMENT METHODS

The participating countries were invited to renort on the current
use of agro-climatic assessment methods in their country., The following

is a summary of the country reports.

BANGLADESH

Drought, flood and salinity edversely affect crop production of
Bangladesh. Major food crops are rice% vheat, millets, oil seeds, legumes,
vegetables, fruits and sugarcane. Approximately 17 million tons of cereals
are needed but the production varies from 15.5 to 16. 5 million tons.
Reduction in cereal production depends on various constralnts of which

'amount and distribution of rainfall are maejor factors.

Officielly, production estinates are done by the Bangladesh Bureau
of Statistics (BBS)., However, to supplement the effo?t of BBS, the Ministries

of Agriculture and Food also collect estimates of food production.

From 1980, the Food Planning and lionitoring Unit (FPMU) of the

Planning Commission has attempted to develop crop assessment models based

/on
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on weather parameters. Expatriates from the United States and the World
Food Centre of Amsterdam are assisted FPMU to develop working models.
The models developed at FPMU were claimed to be reliable models to start

‘with. However, further research weas considered necessary to refine them.
. [ ]

In this context Bengladesh needs assistance to train local scientists,
economists and meteorologists to work in an integrated way so that simple
and effective production assessment models can be developed on specific

crop areas and other parameters.

. INDIA

'India has been divided into 35 homogeneous meteorological subdivisions.
The India Meteorologicel Department has developed regression models for
predicting yield of rice for 26 meteorological subdivisions and for wheat
for 20 subdivisions where these crops are grown. The predictors are meteoro-
logical parameters including.a drought index end technical factors such as
fertilizers and pesticides. The forecast is given to the Ministry of
Agriculture. Independent assessments are also made by crop-cutting experi-
ments and agricultural surveys. Based on these information sources a final

prediction is given,

-

To establish regression models, crop-weather relationships have been
established. Also water requirements of crops, critical phases of water
requirements and irrigation parameters have been and are being obtained bt
evapotraﬁspiration measurements from & network of 35 stations through ‘

Lysimetric observations.

For land use planning in rain-fed agriculture a package of‘practices :
has been developed by egro-climatic classification of the dry farming tract
of the country by weekly analysis of agro-climatic date. This determines
" the growing period ani the,ﬁater—stress veriod for each region. Plant
breeders develop suitable varieties accordingly. -

Drought is monitored every week by's distribution of Aridity Index.
Ite intensity and spread is examined and a qualitative assessment of drought
impact on yield is made. '

Farmeré are advised how to ﬁursue their specific operations.. ILong-
range forecasts for seasonal rainfall and & monthly forecast of rainfall are
made for each region. Depending cn past, present and anticipated weather
and, based.on the stage of crops, specific bulletins are prepared Jointly
by meteorologists and agricultural sclentists so thgt farming communities

ron ha alRvdcad ae +n wvhat ¢n An .
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A crop weather watch group has been established at the National
level. Here every weeck meteorologists, agricultural scientists and decision-
makers meet and draw-up and implement contingency plans depending upon the
situation. Once the final assessment of cfop production has been made,
budgeting for the food’situation is mede for every region. Accordingly,
decisions are taken and implemented about the reserve, transfer of food

from one region to the other, import and exports end so forth.

INDONEEIA

_ An Assessment of Climate Impact on Agriculture is produced for
Indonesia by the Climate Impact Assessment Service which is a joint effort

of the Meteorological and Geophysical Agency, Directorate General of Food
Crop Production, National Logistics Agency, and the Central Bureau of
Statistics. This report summarizes the significant Qeather events and their
impact on sgriculture in various parts of the country under the period
covered by the report. It involves the collection, analysis, and inter-
pretation of simultaneous weather and agricultural date by a Working Group
with representatives primarily from the above four agencies. Three types

of information devices are used to present information in the report as

rRiven below:
Tebles . /

Self—explénatory tables concerning weather-induced agricultural
damages are given by province. . General corrective ferm actions to minimize
further damage and/or harness good weather are sugpested where appropriate.
Maps

Two types of maps are given in the report. The actual and normal
(or long ter: medn) decade rainfall are shown for Jeva-Madura and also for
the Outer Islands and a map entitled "Weather-Induced Problems" shows
damaging weather which occurred until the present 10-day period at

.delineated areszs.

Several types of indices and maps are also given in the report.
These include the Generalized Moisture Index (G!I) map, the Current Yield
Moisture Index (YMNI) map, the Current YMI map for maiie, tﬁe Current YMI
‘map for soybean, and the Current YMI map for grcundnuts. ‘

/Grashs



Graphs

Graphs are also shown in the report. Actual rainfall until the
current decade and that equalled or exceeded at 70 per cent probability
based oﬁ the incomplete gamma.function for the rest of the year for dévery
represertative station as well as the value of 50 per cent of actual open
pan evaporation (average for the rest of the year)'are shown for each major
island. The average soil moisture status at the top 30 cm of the soil in
rainfed arees is also showvn. The areas planted and flowering for each
major crop (rice, mairze, soybean, and peanut) are shovn next as these stages
of crop growth are very sensitive to water extremes. Finally the actusl
and normal cumulative per cent area harvested since January, which gives,
some indication on how well this crop year is relativz to the normal, are

¢

presented in the réport.

MALAYSIA

Paddy is the principal food crop in Malaysia, being the staple food
for the population. Out of approximately 430 000 ha of paddy land, about
148,000 he have irrigation facilities and ere thercfore double cropped.

No specific agro-climatic model has been developed for the paddy
crop. Estimates of &ield has been establishei throuzh statistical returns
of aree planted by the Depertment of Agriculture. These estimates are
combined with crop~cutting tests on established grids in major paddy growing
states at harvest tire by the Department ot Statistics. Estimate corrections
are made by crop surveillence reports or nests and diseases by the Department
of Agriculture. Acreages affected by droﬁghts/shortage of irrigation water
are made by the Drainage and Irrigation Devariment. Estimates of production
are also made by use of other derived data through other agencies such as
the National Rice and Padi Board and the Ministry of Agricultufe.

The non-development of specific agro-climatjc models for Malasysia
is due to several constraints such as the lack of an appropriate methodology,
~the lack .of sequential time series data of sufficient duration, lack of

trained personnel and equipment, as well as funds to develop such models.

Malsysie is keen to develop arn appropriete agro-climatic model for
its paddy cron. To téis end, of late the Malaysian Meteorological Service
has turned its sttention to adapting its data in general weather forecasting
for agricultural purnoses by creating a section to analyse and develop

_ appropriate agrometeorology techniques for Malaysia. ]
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Towarde achieving this end, & specific pronosal hes been submitted
for the creation of a working team for the develoupment of agro-climatic
models for Malaysia under the Ministry of Agriculture, incorporoting an
agronomist from the Department of Agriculture, u meteorologist from the
Meteorological Service Miristry of Science and Technolory, and an agricul-
tural economist from the Ministrv of Agriculture. Appropriate linkages

between these agencies are to be -established.

Malaysia also recognizes the development needs of tralning a core
team to activete and implement the agro-climetic programmz and to establish

basic micro-computer facilities for this ourvose.

REPAL

Since 1983, the Nepal Meteorological Service (:713) of the Department
of Irrigetion, Hydrolory and lleteorology and the Agricultural Statistics
Division (ASD) of the Department of Food and Agricultural Marketing Services
getarted a joint prograrme to monitor the crop gituation in Nernal. A
primary objectivé of this programme wecs to provide early warning and fore-
casting of crop sivuations in order tc help anticipate the food situation
throuthout, Nepal. Collection of weather dzta and the analvsis of weather
data are the responsibilities of the Tepal Meteorological Service.
Similarly, the Agricultural Statistics Division has the responsitility to
collect information on crop area. crop condition, crop stage (including
planting ené hervesting progress end cron damze froo insect and disease
attacks as well es decape from adverse weather conditions). Estimation
of crop production is to be issued tc the concerned linistries and other
relsted agencies to eid in policy making and planning of exports and imports

{ .
and to aessist the operations of the Mepal Food Cooperation.

PAKISTAN

[

Agriculture in Pakistan is the most importent activity: on it,hingés
the welfare of T2 ver cent of its rurel population. '

Of the total peogrephical area of 80 million hectares,_?O million
hectares are presently under cultivation. The aresa dépending upon rains is
around 4.5 million hectares. The remainin- area is served by an efficient
irrigation sys%cm encompassing about 3 million hecteres by deep tubewells
and the rest by canal flows: The important food crops are vheat, riée

and maize.
' /Compilation



- 295 -

, Compilation of area and crop production estimates is <he regsponsi-
bility of the provincial sgriculture departments. Crop area figures are
jssued by the Revenue Department which has officials in the field maintaining
‘map and measurement records for every 3-5 villasges. The Revenur Department
officials conduct crop inspections bi-annually to record crope planted in

a field. The yields of the cropsvare determined br the egriculture depart.
ments using both subjective and objeétive methods. Area figures from the

" Revenue Department become available much affer the hervest of the crops.

Thus both objective and subjective methods are employed by agriculture
departments to estimate both area and yield. The delay in compilation of
these estimates results in uncertainties, particularly in poor harvest years.
Efforts are, therefore, being made to further improve the system. In this
respect Pakistan has already signed a technical essistance programme with
FAO end 2 consultant is expecteé to arrive shortly to advise on the imple-‘
mentation of the Early Warning System Programme. For iﬁplementation of

this prograrme, Pakistan will nced further assistance in the form of traininz

and equipment.

PHILIPPINTS

L}
PLILIPFINE A+ INISTRATIVT. SYSTEi: FOR FO0D
PRODUCTION ASSESSMLNTS/FORTCAST

In the Philippines. several agencies are involved in the assessments
and forecast:z ¢f food production. The major ones are the Natiorel Economic
and Development Authority (NEDA), the PMinistry of Azricul<ure (M.A.), the
National Fonl Authority (IFA), the iational ¥eod and Agriculture Council
(NFAC), and the Bureau of Asricultural Economic (BAFcon).

1IEDA is mandated to prepare the long-term plan (Five-Year Development
Plan) in co~ordination with the different rinistries of the Governmeat. The
Plan sets the national goals. thrusts and strategies which serve as the broad
planning and policv guidelineé {of the line ministries. M.AL, in co-ordination
with NFAC, is the leed ministry in the implementation of programmes and
projects on food nroduction. KFA's major role is in the procufement,
maintenance ani distribution of food and to stabilize both supply and

prices.

An inter-agency committee, composed of the technical staff of the
Minlstry of pgriculture, NEDA, NFA and thc Ministry of Trede and Industry

(M.7.I.) makes periodic assessment of food to determine domestic supply

/sufficiency.
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sufficiency. The inter-agency cormittee enhances the strong and active
linkaggs among the different agencies involved in food programmes.

¢ The data requirements for food production assessments end forecasts

are provided by the National Census and Statistics Office (NCSO) and the
Bureau of Agricultural Economics of the Ministry of Agriculture.

The statistics generated by BALcon are mostly the results of surveys
and field reports produced/gathered by BABcoﬁ‘independently or in cd-operation
with other agencies. The monthly estimates of rice and corn ctocks are
produced from the monthly surveys of households and commercial deelers
conducted jointly by BAEcon and NFA, while the Government stocks are actually
monitored by NFA on a daily basis. Querterly surveys on consumption are also
underteken. Production and area estimates, costs and returns and'prices are
generated entirely by the BAEcon Date evstem. ILivestock statistics are
obtained by BAEcon with the assistance of the Bureau of Animal Industry and

the National Meat Inspection Commission.

AGRO-CLIN'ATIC ASCESS)ENT FCR CROPS IN THZ PHILIPPINES

L)
The Philinpines country paper presented at the Seminer was the

output of a study on agro-climatic impact assessment and was conceived
during the workshop held in Bengkok, Theiland last April 1983, with the main
objective of demonstrating the feasibility of malting operational a simple
and an inexpensive agro-climatic assessment system. Subcequently, the -
Philippine Atmosvpheric, Geophysical end Astronomical Service Administ;ation
(PAGASA) and the Bureav of Agriculturel Tconomics, Mnistry of Agriculture,
(BAEcon, M.A.) Jointly came up with & model, which reflects,the foliowing

assesgsments:

(a) lonthiy agro-climatic crop gssessment'describing the conditions
of crops relative to the prevailing veﬁthér, supplemeﬁted by field reports;

and

- (v) Quarteriy yield and area assessment based on forecasting molels,

vhich attempt to quantify crop production.

The assessments indicate the likely direction of chenge of crop
productivity and production, thus allowing concerned go&ernment agencies
sufficient lead time to plan and ‘implement measures to mitizate the im@acf

of crop changes.
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The forecasting models make use of traditional regression technigue
and the initial models developed for the 12 fegions in the country were

based on the following:

(a) Harvest ereas and yields are assumed to be functions of monthly

'Eainfall from planting to harvesting as well as techinology eand

(b) Time was used as dumry variable to reflect into the model the
effect of technology.

The models developed were categorized into three sets depending upon
their goodness of fit, while most of the mudels indicated respecteblc good-
ness of fit showing 0.60 to 0.85 R squares, the remeinin~ models are either
of excertionally pood fit (R square ahove 0.85) or of poor fit (PR square
less than 0.60).

In assessing the applicability of the forecesting models, comparison
with the actual situation was undertaken indicatirg some favourable results.
Investigations medc by PAGASA and BAEcon indicate that the assessment system
is feasible. Furthermore these investigaticns and essessments made anparent
the need for further res=arch in the immrovement of the models which require
additional weather statistics, such as informeticn on typhrons, temperature

and radiation.

The work prograrme for 198k will focus on the mbove retincments

needea to make the apro-climatic assessment model fully operational.

SRI LAFKA

Sri Lanka is divided into three main climatic zones of wet,
intermediate and dry }espectively. Rainfall over the island follows a
distinctly bi-model pattern. The hizh frequency of dry spglls in the dry
zone is & major constraint for rainfed crop production. Monthly histogrames
of rainfall probability have been prepared for 425 stetions and a rainfall
probability map for agricultural purposes has been prepared. '

Rice production'under major irrisation systems are fairly stable and
show little year to year variation. Rainfed upland crops in the dry zone
show a high yeaf‘to year variation in production. By a study of the raimfall
confidence limits for the different agro-=cological regions and with a
knowledge of the water consumption patterns of crops together with the
moisture hplding characteristics of soils, the optimum sowing dates as well
- as the sowing-to-harvest duration of crops have been specified. Studies in
.crop modélling have been recently initiated by the Research Division of the

Department of Apriculture. ) )
/Mhe
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The inistry of Agricultural Development and Research, and the

Ministry of Food and Co-operatives are the two main agencies responsible

for food productior assessments. The Depertment sf Meteorology prevides

the Development Division of the Ministry of Agriculture a weekly crop weather
situation report. The Food Commission's Department links closely with other
agencies with a view to keeping a balance between the supply and demand
situation of food studies. It maintains a buffer s.ock equivalent to e two-
month national consumption requirement. =ffective methodology has yet to be
worked out in order to assess the quantitative effects of adverse drought

conditions on domestic food production during the course of the season.

Sri Lankz's long-term aveilable data awaits more stringent analysis
with a view to establishing criticel threshold levels which are essociated
with drought related food shortages. The Department of leteorologyv has the
capacity to utilize weather satellite information is assessing the impact of

predictable drought trends on dorestic food production.

THAILAND

Thailand is an agricultural product exportins country. Crbp fore-
casting hes pleyed an importent role in informing the Government about the
supply conditions for specific crops. These forecasts ellow the Covernment
to set export levels for the various crops. The crop forecesting estimat::s

als> allow the Government to plan its domestic price .programmes.

There are two basic models used by the Government for forecasting
ﬁurposes, the acreage aud the yleld model. Ti.2 acreare model is specitied
as a linear function of lagged price of the product concerned (P ) lagged
price of the competing product (DO ) the amount oI rainfall 11 the planting
geason (R ), the distribution of rain (62R ), and the planted area lagged

one yeer ( ). A dumy varieble is aleo included as an independent

t 1
variable to obtain the interval estimate of area planted., The specific

functional form can be written as:

.At = ‘BO +balAt~l + BZPt-l + asPOt_l + ahPt

2.
+ 856 Rt + a6Du.!m + ?t'noc_o:n.-.-o-.-.o.ono.-oo.u_-o (l)
‘During the crop planting season month—by—month fdrecasts are prepared using

eccumulated reinfall and reinfall distribution deta in the model ks it

becomes evailable. -

/The
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The second model used by the Government is the yield forecesting
model. This model is specified as 8 function of amount of rainfall (Rt)
Usually, the erop growth period is from early June to the end of October.

In general, the linear function form is assumed and can be written'as:

t lt tno ----- .

= 2 :
Y bo + b.R +'b26R t + e
Rice production estimates are prepared by two agencies of the Ministry of
Agriculture and Co--overatives (}MOAC). the Office of Agricultural Economics
(OAE) and the Department of Agricultural Extension (DAE). The methodology

and precedures used by the two agencies are as follows:

(1) The DAE bases its estimates on subjective reports from its
extension workers who are stationed in évéry district in the country. The
extersion work;rs report on the progress of plenting and harvesting and an
observed crop conditions. DAE does not heve any forecasting activity but

does corpile 2 season total estimate of aree and production.

(2) The OAT is the agency authorized to produce nfficial agricultural
statistics for the country.. During the growing season, OAF uses forecast
models described above to prepare monthly forecasts of rlanted area and yield
for the entire seeson. OAE uses sample surveys to prepare the official

estimates of area and production at the end of the season.

Copies of the report of the district officers of DAE are sent to OAE
for compiling and analysis in order to evaluate cror conditions during the '
growing season and in order to check the results of its own sample surveys

after the season is over.

' .
Each month, after the forecast of the final estimate has been made

by OAE. it is subm;tted for consideration and appfoval to the Agricultural'
Development and Plenning for Agriculture and Co-operatives Board. Upon
approval thg forecast is used by the MOAC for policy decisions corncerning
crops to be grown during the dry season. For example, this year the wet
season forecast was very favourable and the MCAC decided to encburage the
production of soybeans as ; substitute for 4dry seeson rice. The information
is seht to the Ministry of Commerce and the Economic Ministers Council. The
Hinistry of Cormerce uses the information for setting export tergets. The
Fconomic Ministers Council use the information for making price decisions
and other policies so thet export targets can be met.

[
V.
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V. THE PROPOSED 1984 AGRO-CLIMATIC ASSZSSMENT
TECHNICAL ASSISTANCE PROGRAIME

- In general, the proposed technical.assistance programme for 1984
focuses on extending to participating countries the experiencc of FOAA in
establishing & reliable and cost-effective management information system
thet provides the decision-maker with timely information neeied to respond
to drought disaster situations. Vor this purpose it uses climatic impact
assessment techhology developed by NOAA for AID. The technology is composed
of agro-climatic indices which are simple, implementablie and easy to understend.
The system relies for effective functioning on co-ordinated interagency
co-operation within participating countries et least to the extent that dats
and assessment reports are exchanged. Support for the nroposed technical
assistance will be provided by USAID/OFDA through NOAA/AID agreements in
corjunction with NOAA agrecements with ESCAP and the University Missouri
Columbia (UMC).

The proposed technical essistance programme is composed of five

separate but integrated activities.

1. Treining

A 2 week trainin; course on preparing and using agro-climatic impact
assessments will be held for 3 technicians nominated by each participating
country. These could 1ncludé a meteorolosist, agronomist/statistician and
agriculturel economiet. The treining course is tentatively planned to be
held in May 198k,

2. Provision of Eaouipment

Each participating country will be given a nicro-computer with the
capability needed to facilitste calculations for the agro-climetic models
-and indices described in the training course. The technicél‘specifications
of the CPU is 64K with 2 disk drives a green monitor printer, and associated’

software.

3.  Co-ordination

Special emphasis will be givén to co-ordination of the technical
assistance prograime on agro-climatic impact assessment wvith programmes for .
early warning and food relief implemented by other international organizations,

namely FAO, WFP and WP.
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L, Technical Ascistarce In-country

Technica) asristance missions will b2z nrovided to tho particiyating
countries at the end cf the 193L lionscon season. In addition to additional
training, the missicn will evaluate the progress which each participating
country had acl:ieved in monitoring the 198L tonsoorn. It will-also evalurte
each country's future deve;opmeht needs in this area. Missioﬁs will bo
conducted by representatives of ESCAP, NOAL and the University'of t'issouri,

Columbisz.

5. Ivaluation Seminar

An ESCAP/NOAA/USAID Seminar is planned to be held in early 1905 to
evaluate progress mede and discuss follow~-up activities. Donor apencies will

be invited to attend the seminar.

Tt was noted that the technic:zl assistance prograrme . to functicen
properiy, requires several inter-related activities to be ‘accomzlished in
participating countries during the course of programme implementation. Of
particular importance to successful prograrme functionirr was the develovment -
of interacency linkages to essure a timely and rodtine flov of information
from the field to the impact ascessment technician to de-ision-malers. In
this regard it was suggested that a monthly routine reporting system on
agro-climatic impacts on food shortages should be established. The porti-
cipating countries should also be prerered to report at a Seminar in early

1985 on assessing the impact of the 1908k monsoon on food supply.

A1l the nine perticipeting courtries et the Seminar expressed their
willingness to participate in the prcposed 198%L technical assistance programme.
Country plans were devgloped by eech participating country which specified
(2) the government agencies to be involved in prorremme implementation. (b)
channels for the flow of assessment inforrmetion, (c) trainees, (d) scheduling
of technical services and (e) estimated countrv input into the progremme.

The country plans are presented in finnex I. A summary of the couniry plens
are presented in Table 1. It was felt by the representatives of Bangladesh,
Nepal and !Melaysia that prévision sﬁould-be made for the sunply of two micro-
computers for the proposed teéhnica; assistance prograrme to ensure its full
and immediate implementution..

. ADOPTION OF REPORT

The report of the Seminar was adovted on 27 January 198k,

i
/Feble 1.
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1. SUMMARY COUWTRY PLANS FOR THE 1984 TECHLIICAL ASSISTANCE
PROGRAM:iZ ON AGRO-CLIMATIC ASSESSMENT

Govt. Arencies

Channels for Assessment

Preferred Schedule Estimated Country

Country Information Flow to Trainees of Technical BRack- .
. Involved. Decision Maker up Service Input
Bangladesh Bangladesh Apricul- Team of Technologists Four technologists October 1984 1. Participating

tural Research

Council (BARC) to

coordinate multi-

disciplinary team

from

1. Meteorologlcal
Department

2. Bureau of
Statistics

3. Food Planning
and Monitoring Unit
of Planning .
Commission

4. Ministry of'
Agriculture

submit data to BARC Pro-
Ject Director who adds
agsessment and submits
to Minlstry of Agricul-
ture, Ministry of Fcod
and Ministry of
Planning

(meteorologist,
statistician agro-
nonist and economist)
selected for training
from the cooperating
agencles

Technicians,

- Bullding space
Tools and equip-
ment cannot be .
supplied.
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Govt. Apencies

Country Involved

Channels for Assessment
Information Flow to
Decision Maker

Trainees

Pré?érred Schedule

of Technical Back-

up Service

Estimated Country
Input

India l. Ministry of
Agriculture at

Centre & States

2, India Meteorolo-
rical Department

Combined responsibility
by India Meteorological
Department, Ministry of
Agriculture, Indian
Council of Agriculture
Research, Ministries of
Food and Finance and
the Planning- Commission

Three technicians
one each from the
Indian Meteorolor
gical Department
(Meteorologist),
Ministry of Agricul-
ture (Agriculturist)
& Ministry of Food
and Civil Supplies
(Economist), at the
Master's Degree
level '

)

" Last quarter of

1984

e

Man-power, facilities
and further training
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Govt. Acencies

Channels for Assessment

Preferred Schedule

Estimated Country

Country Information Flow to Trainees of Technicel Back-
Involved Decision Maker up Service + Input
Indonesia 1. Meteorological Each data from DITJEWTAN, Four in number with  July 198% (Computer) Considerable staff

and Geophysical
Agency (BMG)

Directorate
General of Food
Crop Production
(DITJENTAN)

Central Bureau
of Statistics
(BPS)

. Hational Logistics

Apency (BULOG)

BPS, BULOG compiled with
climate data from BMG
used to cownpile assess-
ment reports. Submitted
to “concerned" agencles
for decision.

one each from:

1.

BMG (Agro-
meteorology)

. Director General

of Food Crop
Production
(Agronormy)

. Central Bureau

of Statistics
(Statistics)

. Hational

logistics Agency
(Agricultural
Econamist)

delivery

August 198k
(Indices for irri-
gated areas)

iHovember-December
1984 (Roving
Seminar)

fron BMG,
DITSTHNTAN BPS,
BULOG compute
systems and
communication
systems.
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Govt. Agencies

Channels for Assessment

Preferred Schedule

Estimated Country

Country . Information Flow to Trainees of Technical Back-
Involved Decision Maker _up Service Taput
\
Malaysia 1. Department of Data from DOA and MS Three trainees con- Requested at 1. Utilization of
Agriculture (DOA) analysed and evaluated by sisting of: mutually agreed existing network
the Ministry of Agricul- future date with of Meteorological
9 * L]
= Eg;:ig:l?ﬁégal ture for consideration 1 ié?iiﬁiiuiz evaluation following and Agrometeoro-
o by (Economist) training at an ap- logical Stations
3. xigiiz:lriu;: (MS) 1. National Paddy and 2. Department of propriete interval. 2. Manpower support
Rice Authority Asriculture from MS and DOA
2. Econamic Planning Unit (Agronomist) Special Technical

3. Ministry of Agricul-
ture (Planners)

k. Other agencies and
private sector

3. Meteorologist
Service (Meteo-
rologist)

Followed by
Advanced study
dater by select
team member on
tree crops

3.

Team for compila-
tion and analysis
of data.
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Country

Govt. Agencies
Involved

Channels for Assessment
Information Flow to Trainees
Decision Haker

Preferred Schéﬁule
of Technicsal Back-
_____up Service

Nepal

1. Nepal Meteorolo-
glcal Service,
Ministry of Water
Rescurces

2. Agricultural
Statistics Division
Ministry of Agri-
cuiture

3. Ministry of Supply

Jdepal Meteorolcgical 1. Meteorologist
Service submits data to
Agricultural Statistic 2. hgricultural

Division which subhit Statistician
it to Ministry of 3. Agricultural
Agriculture and Ministry economist

of Supply

Estimated Country
Input

September-Cctober
1984

- ——

Three staff each
from Nepal Mesteo-
rological Service
and Agriculturel
Statistics vivisicn
and two staff from
the Ministry of
PPy - )
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Country

Govt:_Agencies
Involved

Channels for Assessment
Information Flow to
Decision Maker

Trainees

Preferred Schedule
of Technical Back-

Estimated Country
Input

Pakistan

. leteorological

Departument

. Provincial '
"Agricultural

Department

. Food Department
Federal Ministry -

of Food and
Agriculture
(Cgordinator)

Federal Bureau
AP Qéaddndd an

Data on crop ccnditions
from the Agriculture
Department would be
combined with rainfall
data from Meteorological
Departments for analysis
by the Ministry of Agri-
culture. The Food De-
partments would plan
grain movements

Three trainees:

1. Agronomist
2. Meteorologist
3. Economist

up Service

To be mutually agreed
at a later date

Utilizatiop of -7
existing facili-
tles through
organizational
arrangements

!
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Country

Govt. Agencies
Involved

Channels for Assessment
Information Flow to
Decision Msker

Pféferred Schedule
of Technical Back-
) up Service

Trainees

. Bstimated Country

Input

Philippines

Philippine Atmos-

pheric, Geophysical

and Astronomical
Service Adminis-
tration (PAGASA)

National Economic
and Development
Authority (WEDA)

Hational Food
Authority (HNFAa)

Bureau by Asri-

culturel Econoc--. -

mics, Ministry of

Agriculture

(BAEcon, Ma)

The assessment will flow
from a coordinated effort
by PAGASA and BAEcon to

2

an Inter-agency Committee 3.

composed of NFA, NEDA,
BAZcon, the National
Food and Agriculture
Council and the Office
of the Minister.

The Inter-aagency
Cormittee passes the
assegsment to Ministry
of Agriculture and

the NFA, thence to the
President of the
Philippines

1. Economist (NFA)
. Meteorologist (PAGASA)

October 1984

Statistician-
economist
. (BAEcon)

Iive researchers

_ . and computer

facilities.
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Govt. Agencies

Channels for Assessment

Preferred Schedule

Estimated Coﬁntry

(agro-economist)

Country Information Flow to Trainees of Technical Back-
Involved Decision Maker up Service Input
Sri Lunka 1. Ministry of Agri- Divisional agencies and 1. Agricultural September to One officer with
cultural Develop- district organization feed Research and November 1984 one agronomist
ment and Research data to heads of depart- Training In- - and economist with
3 ments. Monitoring and stitute supporting staff
2. Eigingz ofafzsgs assessment to be compiled (economist) from the Meteoro-
pe by two lead ministries N logical Department.
. Meteorologicali
3. Meteorological i.e. Agricultural Develop- ,
. . Department
. Depertment ment and Ministry of Food
1 (M.Sc. level
L., Agricultural and Cooperatives. National officer)
Food Committee will take
Research and -
decisioas. 3. Ministry of
Training Agriculture
- Institute
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Country

Govt. Agencies

Channels for Assessment
Information Flow to

Trainees

Preferred Schedule
of Technical Back-

Estimated Country

Department

Involved Decision Maxer up Service Input
Thailand 1. Soil and Water The Meteorological Dept. Three tralnees to The appropriate time 1. Manpower:
Conservation & to provide relevant include: for technical back- 8 officers in
Lanéd Manarement data which is passed to 1. meteorolomlst up services is Meteorological
Div., Land the OFffice of Agricul-~ - meteorolog September 198k Office
Development tural Economics for 2. agronomist
Departgent production estimates & Facilities:
3. economist Computer I¥MB/3L4
2. The Royal Rain-. whicp are reviewed by ' -
Making Research the Agricultural Develop- Further training:
% Deveiopment ment and Planning Unit. two week course
Institute Decisions are taken bty in Feb.-March
the Economic Ministers' 198k for working
3. Agriculture Council . group staff of
Relations Div., Meteorological
Department of Department.
Agricultural .
Extension
4, Office of
Agricultural
Economics
5. Office of the
Under-8ecretary
of State
6. Department -of
Agriculture
T. Meteorological
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ANNEX I

TENTATIVE COUNTRY PLANS FOR ESCAP/NOAA/USAID TECHNICAL ASSISTANCE
PROGRAMME ON AGRO-CLIMATIC IMPACT ASSESSMENT FOR 198k

I. BANGLADESH

l. Governnent agencies involved

In order to develop an effective working team with multi-disciplinary

organizations like:
(a) Bangladesh Meteorological Department
(b) Bangla?esh ﬁureau of Statistics’
(¢) Food Planhing & Monitoring Unit of Planning Commission
(a) Ministry of Agriculture

there shall be a cofordinating agency which wil) integrate the functions of
these bod;eé. This co-ordinating body may be the Bangladesh Agriculture
Research Councils (BARC).

Each of these above-mentioned project perfcrming agencies will select
3 to b of their scientisis who will work exclusively on agro-climatic models
for crop assessment. A separate project on this will have to be developed
by BARC and be epproved by the Planning Commission and the National Economic
Council (NEC). This project will then take eare of financing and administration

of tha project activities.

2. Channels for assessment information flow

These project planning agencies with their respective units are
collecting data on relevant factors that are necessary for food assessment
and forecasting. The data thus colleested will be submitted to the Project

Director who'will use them for project performance.
Thé results will then be sutmitted to the following Mihistries:
(a) Ministry ovagriculture
(b) Ministry of Food
(¢) Ministry of Planning

80 that they can used to appraise the cabinet for final decision.

/3.
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3. Training needs

The scientists and technicians involved in this project will need
"training to make them professionally efficient. It will be better if
expatriates cbme to Bangladesh and train 20 to 25 scientists and assist them
initially to develop the work plan and the working models.

Selected scientists from this group can be sent abroad for advanced
training. The timing can be determined by the project director and the
expatriates.

4, Preferred scheduling of technical services

Technical back up services will be needed to muke the project effective.
Technical assistance for a short period will be needed for programre verification,

monitoring and evaluation.

5. Estimated country input to the programme

The project will consist of 20 to 25 core scientists and technicians.
An additional manpower requirement will depend on the performance of the
project and expansion of the programme. A functional lab building (20 to 25
thousand sq.ft.) will be needed along with required tools and equipment.

The training conponent has been outlined in section 3. There will

be very little local inputé in term of tools and equipment.

Immediate requirement: Two computers with facilities of achieving
an analysis of meteorological data. The computers will be located st

Meteorological Department and will form & part of the project under
consideration.

/11,
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II. INDIA

1. Govermment agencies involved

(a) Ministry of Agriculture at the Centre and in the States
(b) India Meteorological Department

(¢) Ministries of Food and Finance

oy -

2. Channels for assessment information flow

Combined responsibility of Indian Meteorological
Department, Ministry of Agriculture, Indian Councils ¢f Agriculture

Research, Ministries of Food and Finance and the Planning
Commrission

3. Tralning needs

Three teqhnicians, one each from:
(a) Indian Meteorological Department (Meteorologist),
(b) Ministry of Agriculture (Agricultural S¢ientist),

(c) Ministry of Food & Civil Supplies (Economist),
(at the Master's Degree Level)

k. Preferred scheduling of technical services

Last quarter of 198L.

" 5. Estimated country input to the Programme

Man-power, facilities and further training
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III. INDONESIA

- Indonesia has been fortunate to participate from the start of this
Climate Impact Assessment Technology Transfer Programme which was initielly
sponsored by NOAA, USAID, and the University of Missouri Columbia (UMC) and

which now includes ESCAP. We are gratéful to the sponsors for kindly involving
us actively in the programme.

As reported earlier, Indonecia shall implement a combined Indonesian/
NOAA/NESDIS/UMC system for its climate impact assessment programme. The
analysis shall be on a decadal basis.

At present, the Generalized Monsoon Index (GMI) and Yield Moisture
Index (YMI) eomputer programmes {on monthly basis) for the KOAA/NESDIS/UMC
. approach are running in the Meteorological and Geophysical Agency (BMG)
computer system. We hope to get some technical assisrance from ESCAP/NOAA/USAID
in converting the programme from monthly to decadal analysis, including the
64K CPU computer with 2 disk drives, & green monitor and printer.

BMG shall interpret the impact on food production of the climate
analysis results using the corresponding crop data coming from the Department
of Agriculture, Central Bureau of Statistics, and National Logistics Agency.
Details of the channel for information flow from the technicel staff to the

decision-makers are given in section 2 of this paper.

In viev of the fact that four agencies are involved in‘the assessment
©of climate impact on food production in Indonesia, the government would like
to request the training of one technician each from these agencies. These
trainees would be specialists in agrometeorology, agronomy, statistics and
agricultural economics.

In addition to the conversion of the GMI and YMI programmes from
monthly to decadal analysis as well as the training of four (L) technicians,
the government is interested in some technical assistance for the development
of agro-climatic indices for irrigated areas because most of the rice is
produced in irrigated areas.

The Government of Indonesia 1is prépared to provide appropriete inputs
(manpower, facilities, etc.) to get the technical assistance and climate
impact assessment programme going. More details are given in section 5.

Fdr the benefit of participants in the various seminars and other
~ interested parties, it would be very useful for ESCAP/NOAA/USAID to distribute
- the proceedings or abridged reports on the previoud present and future

seminars on climate impact assesament

1.
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1. Government Agencies Involved:

(a)
(v)
(e)
(a)

‘2. Channel

Meteorological and Geophysical Agency (BMG)

Directoraete General of Food Cropr Production (DITJENTANi

Central Bureau of Statistics (BPS)
National Logistics Agency (BULOG).

for Assessment Information Flow

Climatic Data Crop Data
BMG DITJENTAN,
BPS, BULOG

9

CLIMATE IMPACT ASSESS!MENT REPORT

BMG
General
Information Detalled Information
3 &
+ | USERS/ .
GENERAL CONCERNED AGENCIES
PUBLIC

3. Training needs

One trainee from each of the following agencies:

(a)
(b)
(c)
(d)

BMG
Dit. Gen. of Food Crop Production
Centrai_fureau of Statistics

National Logistics Agency

4. Preferred scheduling of technical back-up services

(a)

" {p)

(c)

Services
Delivery of computers

Development of Agro-climatic indices
for irrigated areas.

Roving seminar

Date
July 1984

August 1984

lov.-Dec. 1984
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Input BMG DITJENTAN BPS BULOG
~(a) Manpower - Agrometeorologists - Agricultural - Statisticians Agricultural
Specialists Economists
-~ Climatologists ~ Field Observers
- Crop Data in Kecamatan Field S
Suppliers : - Fle urveyor

(b) Facilities

(¢) Roving Seminar

- Computer Programmers

Agrometeorological
Field Observers

Telecommuhications
Personnel

Clerical Support
Personnel

Computer System

Telecommunication
System

Lecturer

- Limited Telecam-
munication System

Lecturer

~ Limited Telecom-

- Statisticians

- Teiecommunication

munication System System

—~ Computer System

Lecturer

- Computer System

Lecturer
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IV. MALAYSIA

1. Goverument Agencies Involved

The agencies involved will be the Department of Agriculture (DOA),
Malaysian Meterdlogical Services (MMS) end the Ministry of Agriculture (MA).
The in-country co-ordination for the implementation of the programme will be
provided by the Ministry of Agriculture, which will also participate in the

Technical Team for data assessment.

2. Chennel for Assessment Informgtion Flows

Specific functions of agencies involved has been identified and work
flow established as follows:

1. DNational Padi end

Agronomic & Soils Rice Authority
égiormatlon from ™Sy Assessment by 2. Economic P.anning
Technical Team > Unit
///’ (MA, DOA, MMS) 3. Ministry of Agricul-
Precipitation data . ture (Planners)
_ffom WS L. Other Agencies/

Private Sector

information Flow

3. Trainees

Malaysia is prepared to participate in a 2 week training cource by
gending three participants. The participants will consist of an economist
from the Ministry of Agriculture, an agronomist from the Department of
Agriculture and a.meteorologist from the Malaysian Meteorological Service.

Further in-depth training at a future date in the form of fellowships
for officials assigned to the team are essential to study refinements and

extensions of agro-climatic models to include other economic tree crops.

4, Technical Services

Beck-up technicel services and support by an ESCAP/NOAA mission will
be necessary. The time for the team to visit Malaysia in this respect is
to be arranged on & mutuelly agreed date.

It will be necessary for Malaysia to participate in the ESCAP/NOAA/
USAID Semingr to be held in early 1985 to evaluate the _rogress made and
discuss future needs for three participants making up the team to activate

the agro-climatic assessmeﬂtpmoce@uxes in Malaysisa,
/5.
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5. Estimated Country Input to the Programme

Malaysia's input to the programme will irclude:

(a) Utilization of existing network of Meteorological and
Agrometeorological Stations,

(b) Manpower support of Technicians taking observations by the MMS

and other related agencies, and

(c) The Technical Team responsible for the analysis and

compilation'of data.

6. Provision of Equipment

The offer 6f a computer with technical specifications of the CPU of
6LK with two disk drives, a green monitor and printer with the capability
needed to facilitate calculations for the agro-climatic models and indices
is gratefully accepted by Malaysia. However, it is felt thet there is need
for twvo micro-computers to enable full and immediate implementation of the
programme in Malaysia. The Meteorologicel Service has need of a micro—computér
to help it compile, store and retrieve agrometerological data, while the
Ministry of Agriculture needs the other unit to amslyse dsta and prepare the
output reports. A

V.
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V. RKEPAL

1. Government agencies involved

‘(e) Nepal Meteorological Service, Department of Irrigation, Hydrology

and Meteorology, (Ministry of Water Resources)

(b) . Agricultural Statistics Division, Department of Food and Agricultural
Marketing Services (Ministry of Agrigultﬁre)

(c) Minietry of Supply

2. Channels for essessment information flow

Weather data ——-——-a. Crop reports -—--——3 Ministry of Agriculture

(National Meteoro- (Agricultural Ministry of Supply, etc.
logicel Service) Statistics Division)
‘3. Training needs : .‘

() Meteorologists, National Meteorological Service (NMS)
(b) Agriculturel Statistician, Agricultural Statistics Division (ASD)
(¢) Agriculturel Economists (Ministry of Supply)

" 4. Preferred schedule of:technical services

Durfng Sept. to Oct. 198k,

5. Estimated country input to the programme

Staff, directly:
(e) Three staff (N4S)
. (b) Three steff (ASD)
(¢) Two staff (Ministry of Supply)

Staff, indirectly:

Many staff will collect the crop date and weather data.

6. Specisl features
(a) Nepal is interested in obtaining detalled descriptions of different
methods already applied in other Asian countries. -

(b) Nepal is interested in the installation of two microcomputers and
provision of appropriate software, one each for HMS and ASD.

(¢) FNepal is interested in vorking out arrangements for regular
reception end colour processing of images from the veather satellite covering
Repal. A | ‘

/VI.
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VI. PAKISTAN

l. Government agencies

) Pakistan is keen to participate in the plans for the agro-climatic
assessments. .This programme can be implemented with the active co-operation of
five agencies, viz. the Meteorological Department, the Provineial Agriculture
Depaitment, Food Department, the Federal Ministry of Food and Agriculture and
tpe Federal Bureau of Statistics. The Federal Ministry of Food and Agriculture
will co-ordinate the work at the national level.

2. Channels for assessment

The tentative channels fer assessment information £low from technician
to the decieion maker would be that signals on cerop conditions wvould flow from
the Agriculture Department to the Ministry of Agriculture directly. The warnings
on weather behaviour will emanate from the Meteorological Department. - The Food
Department will be responsible for drawing up plans for grain movements.

3. Training
Training facilities will be needed in agronory, meteorology and economics.

4. Technical back-up services schedule

The schedule will be developed after taking into account the facilities
available with the'agencies concerned.

5. Country inputs

Country inputs will be provided through re-arrangements of existing
facilities and in-service training.

JViI,



1.

2.

- 51 -

'VII. PHILIPPINES

Agencies 1nvolved

(a) Philippine Atmospheric, Gecphysicel and Astronomical Service
. Administration (PAGASA) .

(b) National Economic and Deveiopment Authority (NEDA)

(¢) RNational Food Authority (NFA) '

(d) Bureau of Agricultural Economics, Ministry of Agriculture
. (BAEcon, MA)

Channel for assessment information flow:

The channel for assessment ahd Information flow is indicated in the

following chart:

L,

INTER-AGENCY = ma
PAGASA COMMITTEE .
RATIONAL FOOD NEDA | ' |
[ ] || AND AGRICULTURE - | | PRES.
b COUNCIL | ———
l——*-— NFA i
) BAEcon OFFICE OF L
| BAEcon | THE MINISTER ' ~>Lm?;-:

Training requirements:
(a) 1 Economist from National Food Authority

(b) 1 Meteorologist from Philippine Atmospheric, Geophysieal
and Astronomical Bervice Administration

(c) 1 Statistician-economist from Bureau of Agricultural Economics

Technical back-up services and equipment requirements:

- Expert in agro-climatic assessment and modeling to be made available
during April and October.

. . .
Equipment: 1 Computer and 1 heavy duty plain paper copier

Country input in theAprogrammé: Y

- The following are needed to make the assessment fully operational:
Five man research staff composed of 2 at PAGASA, 2 at’' BAEcon and 1 at NFA

JVIII.
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VIII. SRI LARKA

l. Government agenciles

Gove mment agencies involved will be: (a) Metcorological Department,
(b) Agricultural Research and Training Institute, (c¢) Ministry of Agricultural
Development and Research and (d) Ministry of Food and Co-operatives.

2. Channels for assessment

Chennels for assessment information flow dete from Meteorological

stations at the periphery to the headquarters.

Divisional agencies and district organizations of the respective
government departments involved will provide feed back to the heads of
department. Monitoring and assessment is to be done at the Ministry level,
co-ordinated by the senior officials of the tﬁo key ministries -~ Agricultural
Development and Pesearch and the Ministry of Food and Co-operatives. The
National Food Committee will decide on the National Food Policy.

3. Trainees

One trainee from the Meteorological Department of the M.Sc. level and

who is directly involved in the area of wprk.

One economist from the Agricultural Research and Training Institute;

one trainee from the Ministry of Agriculture who would be &n Agronomist.
. ]

4. Technicel back-up schedule

1984 - September to November period would be most suitable.

5. Country inputs

Services of an officer from the Meteorological Department, one
agronomist and an economist with supporting staff will be provided.

Arrangements will be made, to have the equipment given to be stationed
at the Meteorological Department Head Office in Colombo.

Internal travel and stationery with office equipment will be made
"available. Further training will depend on the return o1’ the three technician
to be trained by ESCAP for two weeks.
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IX. THAILAND

nt agencies involved

(e)

(b)
(c)

(a)
(e)
(f)
(e)

Channels

Soil and Water Conservation and Lend Management Division,
Land Development Department. '

The Royal Rain-Msking Research and Development Institute.

Agriculture Relations Division, Department of Agricultural
:Extension. '

Office of Agricultural E:onomics.
Office of the Under-Secretary of State.
Department of Agriculture.
Meteorological Department.

for assessment information flow from technician to decision-maker

on food

security

(see page 5k)

Trainees

(a)
(v)
(c)

meteorologlst
agronomist
economist

d scheduling of technical back-up services

Preferre

Approximately by the end of September 198k

Estimated country inputi to the programme

(a)
(b)
(e)

manpower - 8 officers in Meteorological Department

facilities - computer IBM/3k4 )

further | _ two-week training course (27 Feb.-9 Harch 198%) -

- training ? for the steff in the working group in Meteorological
‘ ’ Department. ‘ b
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