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PREFACE

The following technical papers were presented amstudsed at a joint SADC-FAO
Technical Workshop on Methodology for Food Cropd@iciion Forecasting held on 10 and
11 April 2000 in Harare, Zimbabwe. The workshop wasstly attended by statisticians
working in the SADC Member States’ National Earlyiing Units.

The report of this joint SADC-FAO Workshop was utidmately not published. Hence the

FANR Directorate decided, after several years,ubliph several papers from the workshop
dealing with crop forecasting methodologies beisgdiin SADC Member States. The aim of
producing these is to facilitate the sharing oftbesctices among Member States and
preserving the methodologies which have been inirusiee region. The document has been
edited for publication by Mr. Bentry Patrice Chau&enior Programme Officer - Food

Security, SADC Secretariat, FANR Directorate.

The printing and translation of this document ifRt@nch and Portuguese have been made
possible through financial support from the Belgi2evelopment Cooperation through their
Office in Pretoria, South Africa. The SADC Secrahgreatly appreciates this support.

Director,
SADC Food, Agriculture and Natural Resources Doete
October 2009
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SUMMARY OF DISCUSSIONS AND RECOMMENDATIONS FROM
THE JOINT SADC/FAO WORKSHOP ON METHODOLOGY OF FOOD
CROP PRODUCTION FORECASTING

1. Institutional Organisation

It was noted that the institutional set up for cfopecasting vary from country to another
within the region. In some countries there is amials duplication of effort as two or more
institutions collect the same type of data. Theraded for integration in such cases in order
to avoid duplication and reduce costs to the cquntr

In particular CSOs and NEWUs should coordinater tbip forecasting activities in order to
avoid unnecessary duplications.

2. Methodology

In most countries, crop forecasting has been luinite cereals and other major crops. Few
countries are currently considering or have extdnctep forecasting to minor agricultural
commodities. However, experts expressed the nea\telop new methods of forecasting
crop production to include minor crops. There rewing need to develop and use forecast
methods that are not only cost-effective but algstanable given the general financial
difficulties countries in the region are facing.

FAO was urged to help regional governments devetgihodologies that can used to
forecast minor crops. FAO and SADC were also regaeto facilitate the introduction of
suitable methodology for estimating cassava andratiot crops. The meeting suggested the
formation of a small group of national and intermia&l consultants to develop a suitable
method of cassava production forecasting.

3. Field Operations

The central statistical offices, in most countri@s,not have structures at sub-national levels
to conduct objective methods of crop estimate/fasecThe countries, therefore, rely on
extension workers to do crop forecast, report ap aamages due to natural causes and
others. Unfortunately in most cases there is latlcamrdination between the CSO and
Extension services to properly conduct the surveys.

Experts, therefore, recommended the need for aepropordination and supervision of crop
forecasting surveys between CSOs and Extensios.uldiitequate resources are needed to
properly conduct surveys including proper supeovisif field activities.

4. Dissemination

The meeting noted that the results of crop forecasre only being circulated to a limited
audience: generally confined to the senior officgrdhe government ministries. In some
countries, the release of forecast data is deldyezhuse of the bureaucratic clearances
required before statistical agencies could rel¢iase to a wider audience. In the process the
utility of the forecasts are being greatly reduced.
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SADC countries are urged to release forecast dadairdormation to as wider audience as
possible, in good time. Where NEWU are facing thdskys, SADC should try to help
through their contacts with senior officials. Inder to increase circulation of the data and
information, crop forecasts should be publishedhéwspapers and where possible should
also be installed on the Internet.

5. Need For Constant Review Of User Data Requirements

The meeting discussed the various implicationsttier NEWS/Crop forecasting systems of
the changing needs of the users resulting fronouarfactors such as market liberalisations,
emphasis on household level food security, decksdtin of decision making to District or
Provisional levels etc.

The meeting urged NEWUs/crop forecasting systemsotttinuously assess the changing
data needs of the users and this should be redl@ctineir work. Assessments of users needs
could be done through User/Producer workshops aser/Broducer committees. It was
recommended that NEWUs and CSOs should sensitiaeudars as to the importance of the
various data and information they publish.

SADC was asked to take a leading role in faciligtcountry reviews of data requirements.
The meeting also emphasised the need to sengiisieipns and ministers on the importance
of NEWU.

6. Technical Co-operations

The meeting also reviewed requirements for exteassistance in areas such as crop
forecasting methodologies, capacity and institwtidruilding among others. It was noted that
previous FAO/SADC technical cooperation had donet @n these areas but most countries
still need assistance aimed mostly at consolidatrgp forecasting methods which are

already in place.

FAO was urged to provide technical assistance@sdhareas as there is still quite a lot to be
done to help develop capacity in the SADC countid¢ghe same time SADC Governments

are urged to develop capacity in their ministriesatlequately provide resources for the
surveys.

vi
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l. OVERVIEW OF PREVIOUS ACTIVITIES ON CROP
FORECASTING IN SADC COUNTRIES

By
B. P. Chaura, SADC, REWU

1.1 INTRODUCTION

The SADC regional Early Warning System for foodwség (REWS) became operational in
mid-1987 after a formal request for a feasibilityidy made to FAO in 1981 by the
Government of Zimbabwe on behalf of SADC. The 8ysis currently comprised of the
Regional Early Warning Unit (REWU) based at SADCo#p Agriculture and Natural
Resources Development Unit (FANRDU) in Harare, Zatmve and National Early Warning
Units (NEWUS) in all but two SADC countries. Themocratic Republic of Congo and the
Seychelles have not yet established their units.

One of the main aim of the system is to providestimand reliable information on the supply
and demand for food, in particular cereals, to SAB&ernments, donors and any interested
individuals or institutions. Given the large fluations in food production in the region,
mostly due to weather patterns, the informationhsught to be of critical importance to
Governments as well as donors in ensuring a stéadyof food supplies from surplus to
deficit areas. The data is also used by each potmhelp decide whether or not to import or
export food based on whether the analysis shovedieitcor surplus respectively.

In order to accomplish these tasks the systemats)leompile, analyse data and disseminate
information at both national as well as regionakls. For the system to be of any use for
planning in food security matters, the informatioging disseminated has to be adequate,
which means it has to be relevant, reliable an@lgnamong other attributes. However, this

information can only be reliable if the data frorhieh the information is generated/derived

from is itself adequate.

One of the most important data on the supply sidéhe food security equation is that on
annual domestic crop production. All SADC courtrissing different methods collect crop
production data.

1.2 CROP FORECASTING/ESTIMATING METHODS USED IN SADC
COUNTRIES

Crop forecasting/estimating methods used in SAD@htriees may be grouped into four main
categories as shown in Table 1.

! Currently Senior Programme Officer — Food Security, SADC FANR Directorate
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Table 1: Methods of Crop Forecasting/Estimation being useSADC Countries

CROP CROP AGROMET CROP REPORTS
COUNTRY FORECASGS ESTIMATES YIELD AND/OR FIELD
(Statistical) (Statistical) MODELS VISITS
Angola - - - +
Botswana - - +? +
Lesotho + + +? +
Malawi + + +? +
Mauritius - + ? +
Mozambique - - - +
Namibia - - - +
South Africa - - +
Swaziland -* + +? +
Tanzania - - + +
Zambia + + +
Zimbabwe +? +? +

Key: -amethod not used
-* Some plan to use a method
+ method being used
+? Not known/or used with questionable results

1.3 HOW ADEQUATE ARE DATA OBTAINED THROUGH THESE M ETHODS?

Among the four listed categories of crop forecagtstimation, crop reports/field visits,
agro-met yield models and statistical crop forecastrveys are normally used to provide
timely crop production forecasts for early warnipgrposes. Data from Crop Estimates,

which are obtained through surveys conducted aftevests, are in most countries available
guite late for early warning purposes.

The following are among the various important cheastics of a reliable crop
forecasting/estimating method:

¢ It should be possible to independently verify tlasib data obtained using the
method. Such a method should, therefore, be obgeand not based on
subjective judgement or opinion of the person ctithg the data;

¢ It should use a sound statistical methodology s the accuracy of the

estimate can also be estimated.

Using the two characteristics, it is clear that m8ADC countries do not have reliable
methods of crop forecasting/estimation. REWU hagags recommended the use of
statistical methods for crop forecasting in all SABountries.

1.4 DATA FROM STATISTICAL SURVEYS
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The two sub-sets of data obtained from statisteaiveys are crop areas and yields.
Statistical surveys normally provide reliable cyopld data when crops are in advanced stage
of maturity (in most SADC countries this means imrh/April) while reasonable data on
areas can be obtained as early as late Januaig foltthis reason that yield data from agro-
met models or extension crop reports is usuallyduseconjunction with area data from
statistical crop surveys during the early stagesa@p production forecasting. Once the crops
are in advanced stages, however, statistical coopcésting methods should be used to
collect data on both sets of data.

In countries where both crop forecasting and crsiimating surveys are conducted, data

from crop forecasts should be replaced by cropnegés data as soon as the later become
available. This is because data from statistiogph @stimates in normally more accurate than

data from forecasting methods. The final cropnestés are also used to check on the

accuracy of crop forecasting methods which, astpdirabove, are used because they are
more timely and reasonable reliable for early wagrpurposes.

1.5 REVIEW OF SADC REWU ACTIVITIES IN FOOD CROP FORECAS TING

Since its establishment, REWU has carried out abauraf activities aimed at helping SADC
member States in the area of crop forecasting. eSufithese activities include the following:

¢ Mostly through the FAO/SADC project GCPS/RAF/270RDEREWU provided
financial as well as technical assistance to moSDG countries.  Survey
equipment, computers and vehicles were bought fostntNEWUs. In some
countries, FAO provided statisticians to help NEWBvelop crop-forecasting
methods.

¢ During the Project phase, two main documents op swrveys were produced
and distributed to member States. The documemsCaop Survey, Vol. 1:
Design, Data Collection and Processing by B. Gael &rop Surveys, Vol.2:
Interpretation and Reporting by B. Kiregyera. Tédsvo documents were
produced based on training workshop organised indWWbek, Namibia in 1993.
The documents were aimed at helping REWU and NEW4if & their crop
forecasting training programmes as well as actmi@asy references for staff in
the system.

¢ REWU has and continues to provide annual trainingmethods of crop
forecasting for NEWU and in some cases Nationdis$izal staff. Subjects in the
past training programmes have included:

- general concepts in surveys;

- basic sampling procedures;

- Planning and designing of crop surveys;
- Field data collection;

- Crop survey data analysis;

- Preparation of survey reports etc.

The training programmes normally involve both tlyeand practical exercises.
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1.6

1.7

¢

Backstopping missions are usually undertaken tovithdial countries that require
help in particular area such as survey analysis €ftie Unit has also been
involved in crop assessment missions, both thoganised by FAO as well as
those organised by individual member States.

PROBLEMS

As indicated above, most SADC countries do not steistical methods of crop
forecasting. Even in countries referred to asrmpadopted statistical methods in the
table above, the actual methods adopted are satistsial as they combine elements
of both objective and subjective methods. Curnedications are that most countries
are even finding it difficult to carry out thesemsestatistical surveys. Some of the
problems NEWUs and CSOs are encountering inclueléolfowing:

General reduced financial resources to governmastitutions responsible for
crop forecasting. This has led to difficultiesaoquiring survey equipment, fuel
for transport etc. REWU is no longer able to hedpntries financially as was the
case in the past;

Non-availability or reduced staff levels of bothnsy enumerators as well as
supervisors;

Previously trained personnel have left for greepastures outside the civil
services leaving shortages of trained statistitzdf 81 most NEWUs and CSOs.

SUGGESTIONS FOR THE FUTURE

Financial problems facing SADC countries are uijike go away in the near future
while at the same time, timely and reliable cropefasting data continue to be
required for planning purposes. Suggestions foag ferward may include:

>

Re-devising crop forecasting/ estimating methodgkwilare not only reasonably
reliable but also less costly. This, in most coestrneeds deployment of crop
forecasting consultants. But the question is wHopaiy for this?

Re-training of office as well as field staff in tilew adopted methods of crop
forecasting.

Several suggestions for improving crop forecastmghe SADC region should be
explored including how SADC and FAO can help coestin this field.
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.  ZAMBIA METHODOLOGY FOR FOOD CROP PRODUCTION
FORECASTING

Prepared by
Masiye Nawiko
1. BACKGROUND AND OBJECTIVES OF CROP FORECASTING
A. Background

The National Early Warning System (NEWS) for foedsrity was started in Zambia in 1982
to provide advance information to government onpcimnditions; crop forecasts on
production/yield, sales and national food secugityation throughout the year.

Before 1982, the crop-forecast system could notyaaltely predict food shortfalls, and
import arrangements were hurriedly made whenewaretivas need to import grain. NEWS
was started with technical assistance from FAO wittding from the government of the
Royal Netherlands. It started as Crop Forecastimd) Early Warning System (CFEWS) in
the Ministry of Agriculture and Water DevelopmeMAWD).

In Zambia, the crop forecasting survey used to dredacted by Central Statistical Office
(CSO) and the Ministry of Agriculture, Food andheases (MAFF) independently using two
different methodologies. CSO used to conductsiliwey on a sample basis while MAFF
used to do a complete enumeration and the resaltsthe two surveys were not similar. In
1993 these two surveys were integrated into oneeguwith a view of generating more
accurate data in a cost-effective manner.

B. Objectives

The main purpose of crop forecasting is to prodadegance information on food crop
production and food supply in the country. It is the basis of this information that the
Government of Zambia (GRZ) is able to plan for agjtural development and execution of
food supply management policies and programmeser@he information from this survey,
the GRZ can plan well ahead for the necessarytlogisuch as in the event of deficit for the
importation of cereal requirements. This inforroatis also used by the donor community
and NGO'’s in provision of emergency relief prograesnas a result of natural disasters such
as droughts, floods etc.

2. SCOPE AND COVERAGE (COMMODITY AND SPATIAL COVERA GE)

The Crop Forecasting exercise is conducted thraughthe country and has attempted to
cover all crops grown by all farmers. However, sdocalised crops have sometimes been
missed out of this survey. Crop forecasting momtpused to restrict concentrate itself to
cereal crops. Cash crop production such as cotttracco, wheat and paprika were not
covered by the crop forecasting exercise.

Before conducting the survey, the crop growing seas monitored through assessing:

» Agro-meteorological factors influencing crop protan
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» Crop conditions
» Availability of agricultural inputs

A household listing frame is normally establishadthe areas to be enumerated before the
Crop Forecasting survey is conducted. The LisBogk, which is used in construction the
household list frame, solicits information on tleddwing:

« Village/locality name,

+« Name of head of household,

« Sex of head of household;

* Number of members of household;

» Area under crops during the season,;
* Involvement in rearing livestock; and,
* Involvement in rearing poultry.

The variables listed above are useful for iderdifan purposes in part, and for generating
data on demographic characteristics of the ruralllsamd medium scale-farming households.

Based on the household listing frame a sample did@eholds is drawn. Using personal
interviews with the sampled households, crop fasedata are collected on the following
variables:

» Type of crop(s) grown by the household;

» Area planted to each crop;

» Expected production of each crop;

» Expected sales of each crop produced; and,

» Quantities of chemical fertilizers applied to thep(s).

Information recorded in the crop-forecast questairais based on the responses provided by
the head of the household or a qualified respondarbehalf of the other members of the
household.

3. INSTITUTIONAL ORGANISATION/STRUCTURE

The Crop Forecasting exercise is co-ordinated by Harly Warning and Database
Management Unit of the Ministry of Agriculture, Fb@and Fisheries. The planning and
execution of the survey is carried out by the Agjticral and Environmental Division of
Central Statistical Office in conjunction with tlrly Warning and Database Management
Unit of the Ministry of Agriculture, Food and Figies. As input into the crop Forecasting
survey, the Department of Meteorology (DOM) progidegro-meteorological data from the
field.

4. METHODOLOGY FOR CROP FORECASTING

The crop forecasting methodology being used in dan¥that of sample surveys of rural
households. Zambia is divided into 9 provinces d2ddistricts. For the purpose of
conducting sample surveys, the Central StatistidHice had divided each district into

-7-
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several Census Supervisory Areas (CSAs) and eaéhil@® several Standard Enumeration
Areas (SEASs).

Initially, during the period 1982 to 1985 the saengdksign used for crop forecasting was one
of a rotating simple random sample selected witheptacement (SRSWOR) of Primary
Sampling Units (PSUs). These Primary Sampling $Jaie the standard enumeration areas
(SEAs) made up of between 60 and 100 householdsserage, or 300 to 500 population.
They are demarcated using identifiable physicaiuies as boundaries. Selection of sample
households during the initial period was also earout without replacement. Both stages of
selection employed predetermined sampling rateg0opercent for the Primary Sampling
Units and 10 percent for the households.

The reason for adopting such a sample design,ratating sample, for the PSUs was to
conduct a Census of Agriculture over a period oé f{5) years in order to cover the whole
country in that period. However, the short cominfsuch a scheme, for example, lack of
longitudinal comparison in a given geographicabaia this case the primary sampling unit,
led to the scheme being discarded in the 19985j86wtural season.

During the 1985/86 agricultural season, a Masten@@a Frame was then set up just using
data from the 1980 Census of Population and Housikgom the 1980 Census data, the
number of households in each rural Census Supeyvis@a was extracted for each district.
Using probability proportional to size (PPS) satactprocedure (with the number of
households as a measure of size), a 20 percentesafmpiral Census Supervisory Areas was
selected from each district. It was ensured thé¢ast two Census Supervisory Areas were
selected from each district in order to facilita@mputation of standard errors and hence
coefficients of variation (CVs).

At the second stage of selection, again using fitiya proportional size based on the
number of households in each standard enumeratéan(8EA), one SEA from each sample
CSA was selected. Overall, this sample design rgéed a Master Sample of 376
CSAs/SEAs out of 1,910 rural CSAs. Thus, a 19r¢qret sampling rate was achieved at the
first stage of selection.

For the present day annual agricultural surveysstraple design has remained that which
was initiated in the 1985/86 agricultural seas®he only differences being the total number
of CSAs/SEAs which was increased to 407, and theben sample households which was
reduced from 25 households per sample CSA/SEA &5/B®% to 20 households currently.

Household Selection

A household listing exercise is carried out in eaampled Standard Enumeration Area
before the households to be canvassed are sel€atgdg the listing exercise a stratification
of the households in the Sampled Standard Enuroeratiea is done based on the following
criteria:-

Stratum A: A household should have land under crmpeexceeding 5.0 hectares and
should not be raising exotic livestock or hybridufry.

Stratum B: A household should have land under cnopasuring 5.0 hectares or more but

-8-
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less than 20.0 hectares. For those raising lickstimey have to have some
dairy cows not exceeding 20 in number, less tharbé&€f cattle, less than
6,000 broilers raised per annum, less than 1,008rdaraised per annum,
produce parent stock for poultry, or raise less thd sow units.

Stratum C:  All agricultural households above thgéega from stratum B were classified
as large-scale farming operators.

Thus, stratum A consisted of small-scale farmingdedolds, stratum B is for medium-Scale
farmers, while stratum C presented large-scaledasm

While the small and medium scale farm operatorcanvassed on a sample basis, every
effort is made to canvass the large-scale farmeomplete enumeration and where
possible through personal interviews.

5.  USES OF CROP FORECASTING (INCLUDING DISSEMINATIO N OF CROP
FORECASTS)

Once crop forecast data has been collected, pedessd documented, the information is
disseminated to all the stakeholders. The earlying crop forecasting information is most
useful for government policy makers and for thosarged with implementing food security
activities. Major users of this information areetéfore the government, the private sector
especially the millers and traders, NGO'’s and thieod community.

Specific uses of crop forecasting data

* Use by the government, donors, NGOs and privatietsato plan food imports and or
food aid in times of food production shortfall feood exports when production is in
excess or food imports/food aid when there is sigartin production. The national food
balance sheet is mainly used to assess the foadtyesituation of the country.

* Input into the Vulnerability Assessment and MappiéM) which provides information
on household food security. VAM looks at a variefydistrict level indicators such as
rainfall patterns, production trends, sources ebine, coping strategies, education and
reserve food stocks in order to identify areas thay be especially vulnerable to food
security.

» Crop forecasting information is also used by thenlBaf Zambia and the Ministry of
Finance and Economic Development to project the@wic growth of the country.

The Early Warning and Database Management Unit@Ministry of Agriculture, Food and
Fisheries co-ordinates the dissemination of thelt®®f the crop forecasting survey. This
Unit convenes crop forecasting meetings of the yE&Marning Technical Committee
(EWTC) chaired by the Director of Planning and Qe@tives, Ministry of Agriculture,
Food and Fisheries. Upon receiving the crop prboduocestimates, the Early Warning
Technical Committee estimates the food securitymedges through the construction of the
Food Balance Sheet. This committee consists ofeseptatives from the Ministry of
Agriculture, Food and Fisheries, the Meteorologibapartment, the Food Reserve Agency,
the Disaster Management and Mitigation Unit, theghamme Against Malnutrition, the
Zambia National Farmers Union, the Food and Agticel Organisation of the United
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nations, the World Food Programme, and the FoodurBgc Health and Nutrition
Information System.

The Early Warning Technical Committee then represéime crop production estimates and
the food security estimates to the Early Warningo@tinating Committee (EWCC) chaired
by the Permanent Secretary, Ministry of AgriculiuF®od and Fisheries, which approves
crop production estimates and policy recommendatimyming from the EWCC meetings.
Membership to the Early Warning Co-ordinating Comtea include:-

» Central Statistics Office (CSO)

» Department of Meteorology (DOM)

* Food Security, Health and Nutrition Information &yma (FHANIS)

* National Food and Nutrition Commission

* Ministry of Agriculture, Food and Fisheries

» Private/Parastatal companies of Zamseed, Food Reégency, Sasol and Omnia.
» Millers and agricultural commodity traders

» Disaster Management and Mitigation Unit, Officetlué Vice President

* NGO'’s like PAM, OXFARM, CARE, NGO-CC

* International agencies like FAO, WFP, UNICEF andhiree Early Warning System

Once Early Warning Co-ordinating Committee approv@®sp estimates and policy
recommendations coming from the Early Warning TeminCommittee meetings, the
information is released by the Minister of Agrieukt, Food and Fisheries, through a press
statement. The information is also released byBady Warning Database Management
Unit through its Monthly Food Security bulletin.

6. ISSUES, PROBLEMS AND CONSTRAINTS

a) Estimating production of certain crops still a gesh. Production estimates of crops
like cassava and other tubers is still a problefiter obtaining area under mature
cassava, production is estimated by multiplyingtandard yield rate and the area
under mature cassava. This may over estimatedderiestimate production.

b) The general criticism of the current method used & implementation includes a
poor sampling frame, and neglect of some agricailttrops.

Some stakeholders have urged that the current sasipgé does not represent the
farming practices in the country. This sample s&zdrawn from a sampling frame
which is based on the 1990 census data. Farmiagtipes have changed in the
country since 1990, hence the need to update thplsay frame.

The issue of missing crops in the crop forecaséirgrcise was taken into account

during the 1998/99 agricultural season when alpsrwith major socio-economic
importance grown in the country were included i& ¢thop forecasting questionnaire.

-10 -
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¢) Financial Constraints

Improving crop forecasting in Zambia depends onilabdity of funds. Improving
the sampling frame and coverage will increase thst of undertaking this exercise.
Currently, the cost of the survey is about US$90,08lternative ways of obtaining
crop production information also appears to be egpe. For example, the use of
high resolution satellite imagery to estimate goopduction is expensive for Zambia.
The cost of this kind of forecast for Zambia haerbestimated by a Hungarian firm
to be US$4 million to establish the system and ab&$600,000 annually. The best
alternative would be to go back to the old systeat &dopted by the extension branch
who carry out complete enumeration of all farmirguéeholds, village by village.
This method of crop forecasting, though not scientmay cost less money.

d) Uses of crop forecasting information

Some stakeholders especially the donor communig laiticized how government
has used crop forecasting information especiallyregard to the estimation of
national food security. Because of this maniputatid crop forecasting data, some
donors have advocated for the elimination of camedasting surveys in the country.

7. CONCLUSIONS AND RECOMMENDATIONS
A. Conclusions

Crop production forecasting is an important agfivaf the Zambia National Early
Warning Systems. It provides information for ass&s the food security situation of
the country and enables the government and otlakelsblders to take timely
measures to plan for imports and or food aid ireirof food shortages.

However, there is need to improve the quality anteliness of crop production
forecasting information to make it effective foripg implementation. The following
recommendations are therefore made to achieve this.

B. Recommendations

1. There are a number of ways that can be implemetdetmprove Crop
Forecasting in Zambia. These include increasimgsthmple size and using
the extension workers to better identify the cropes for the sample frame.
In addition, the current sampling frame should bedated by using
agricultural data that will be obtained from theéd@@Census of Population and
Housing towards the end of this year.

2. The Ministry of Agriculture, Food and Fisheries slibreactivate the crop
forecasting exercise that used to be carried ouhbyextension wing of the
Ministry if funding for the CSO crop production &masting is not made
available.
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[ll.  TANZANIA FOOD CROP PRODUCTION FORECASTING
SURVEY METHODOLOGY

by
A O Ntikha — CMEWU (Tanzania)

1. BACKGROUND AND OBJECTIVES OF THE FOOD CROP PRODUCTI ON
FORECASTING

1.1 The Methodology of Food Crop Production ForecastingSurvey and its
Background

The Food Crop production Forecasting Survey (FCR&S)first designed as a collaborative
venture involving the leading institutions respdiesifor the development of agricultural
statistics in the country viz. CMEWU, MoA Statigitnit, the Central Bureau of Statistics
(CBS) and the FAO to improve on objectivity of tMEWU data which was hitherto
considered highly subjective. It was then pilatéel in four regions namely Mbeya, Iringa,
Rukwa and Ruvuma during the 1992/93 crop seastm slirvey is so designed as to ensure
that a representative sample is obtained in altibiicts, regions and the country (CMEWU,
1993).

Following the successful test, the survey was edpdnto cover all twenty regions of
mainland Tanzania. The first-country-wide coverages operational in the 1993/94 crop
season and has continued in the like manner ta d@men the existence of a bimodal
rainfall regime in Tanzania the survey is carriatt twice in a year. The first survey
produces preliminary forecasts in April while trezend one produces final forecasts in June.
For the villages in the sample, the main data ctelg include number of households, normal
food, cereal situation (whether deficit, self stifnt or surplus), coping mechanisms in cases
of deficit and the crop area assessment for 9 nea@ps viz. Maize, sorghum, millet, paddy,
wheat, pulses, potatoes, cassava and bananasimanta

Data collection is facilitated by the use of a disemaire that has been deliberately made
simple and short. For each village in the sampke questionnaire is completed and returned
to headquarters. The questionnaire is completedi r@turned to headquarters. The
guestionnaire is mainly composed of pre-coded guestand instructions on how to answer
each question. It uses Kiswahili, the languagethef enumerators thus making it more
comprehensible to the latter.

1.2  The Objective of Food Crop Production Forecasting Grvey

The main objectives of the Food Crop ProductioreEasting Survey are several. It provides
a means through which CMEWU monitors the food syppid demand situation in the
country. It also enables Crop Monitoring and EaMarning Unit (CMEWU) to provide
more refined and timely information to policy andction makers about impending food
shortages and surpluses so that appropriate astitatken by relevant partieBesides the
policy and decision makes within the government iatstration the other important users of
the information from FCPFS include donor countaes agencies such as World Bank, non-
governmental organisations (NGOs) such as Oxfamd, ®ess, international organisations
such as UNDP, FAO, WFP and UNICEF. It is also ubgdthe regional co-operation
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institutions such as SADC and the recently reviR&C. Other potential users include the
research and training institutions, the privaté@eand many other institutions, agencies and
individuals.

In operational terms CMEWU is responsible for odileg, compiling and disseminating
information on the crop and food security situatiorthe country. For this information to
serve its intended purposes, however, it shouldadequate — i.e. relevant, reliable and
timely. FCPFS whose responsibility rests with #@STAT sub-system has the procedures
which ensure that the information it supplies isvagch as possible adequate and meets the
user demand. The purpose of the survey is to geoin advance (in collaboration with
AGMET sub-system) indication of crop production spects before harvest. If provided in a
timely manner, this information enables policy aedision makers to take appropriate action
such as making necessary arrangements for impditiog if indications are that there is
going to be a crop failure etc. Donors and NG@s ake it to design their relief intervention
programmes against the misfortunes.

1.3  The Context and Organisation of the Paper

This paper constitutes the reference for collecting analysing the survey in the context of
the FCPFS methodology. It covers material up-® ldwvel of forecasting tonnage to be
harvested. It would have been desirable to protedide food supply analysis in the context
of self sufficiency ration determination but basenl the terms of reference provided the
paper is confined to production forecasts. It @lswers basic operational issues involved in
the execution of the FCPFS.

The paper is organised into three major secti¢imdlowing this introductory section the next
one discusses technical issues involved in theectdn, processing and analysis of the
FCPFS. The final section looks into operationaués particularly those associated with
supervision and resource management.

2.0 SURVEY DESIGN AND DATA COLLECTION

With respect to survey design and actual data ctadle we shall look into sampling method,
guestionnaire design, training of supervisors andreerators and filling-in of questionnaires.

2.1  Sampling Method

FCPFS is based on the same sample of villagestseléar the current agricultural sample
surveys (CASS) and the National Agricultural Sam@lensus of 1993/94 and 1994/95.
During the said crop seasons the FCPFS was bas#t dvational Master Sample of about
540 villages selected using probability proporticioasize (PPS), where size is measured by
the number of agricultural households in each géla In total, Tanzania has about 9000
villages or about 270 villages per region and ali@uvillages per district.

2.2 Questionnaire Design

Data are collected using a simple and short quesdioe (for an example of a data collection
form, see appendix 1). For each village in theanone questionnaire is filled in and then
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returned to the headquarters. The questionnaimeists manly of pre-coded questions and
instructions on how to answer each question.

The questionnaire is designed to carry out theesutwice in a year in bimodal rainfall areas
and once in areas with unimodal rainfall regimeheTcurrent design is such that the
information collected is forwarded to the headgemrtthrough supervisory channel. By
adding a mailing information an alternative routewd be through mailing by a pre-paid
mail service. Which ever the route taken the desajows that seven categories of
information are filled in before the completed dummaire is finally forwarded to the

headquarters.

The categories of information include:

0] The identifying information in which the enumeratmters the name of the region,
district, ward and the village.

(i) The agricultural potential in which the enumerataters the number of households
and the number of agricultural households in thiage. In this case the number of
agricultural households should be less than or letuahe total number of the
households in the village.

(i)  Food potential versus cash potential in which thangerator separately enters the
names of food crops and cash crops grown in ordenortance.

(iv)  Normal food situation in which the enumerator cottesssituation by 1 for deficit, 2
for self-sufficiency or 3 for surplus.

(v) Expected food situation in which the enumeratoresoithe situation by 1 for deficit, 2
for self-sufficiency or 3 for surplus as expectedthe current season.

(viy  Crop area assessment for all the food crops unME\WU surveys. This is done on
specially designed table in which the enumeratéeremrmonth of planting, month of
harvesting, percent change in exceeding of falbetpw 15%. The crop covered
include maize, sorghum, rice, bulrush millet, finggllet, wheat, beans, other pulses,
banana, cassava, round potatoes and sweet potéfoesach of these crops which
are appropriately listed to form rows from top mttom the information requested is
indicated at the top of each column.

Column 1 shows the list of the crops while colun@nhrough 5 provide spaces for
the enumerator to fill in the requested data alswi@d. On column 2 the enumerator
enters the month (1 — 12) in which the crop wastgld If the crop was not grown in
the village a dash (-) is indicated. On columin@® énumerator enters the month (1 —
12) in which the crop is expected to be harvestetl @ done on column 2 a “-“ is
indicated where the crop was not grown.

The real assessment and remarks are shown on coldmand 5. Own assessment
based on eye estimate (not at all involving areasmeement) is made to compare
area under the crop in the village this year whigt ©f last year and presented in code
form. The codes and not the percentages are dnbereolumn 4 as follows: 1 for

less than 15% of last year; 2 for 5 — 15% belowyaar; 3 for same as last year; 5 for
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more than 15% of last year and 6 for inapplicalalgecwhere the crop was not grown
in that village. Note that “0” is not one of thedes although enumerators have often
tended to confuse a 0% change with the code 3y @#lmust be used and not “0”
for a zero change in area planted. On column Bvaelt factors that deemed
important in causing large increase or decreasgan under crops (more than 15%
change) using: 1 for outbreak of disease; 2 fod wilimal attack; 3 for drastic change
in cropping/farming practices; 4 for supply sitoatiof inputs; 5 for floods and 6 for
any other cause not stated above.

(vii)  Enumerator and supervisor commitment on intelldchaomesty in which both the
enumerator and the district supervisor commit thedwes for the truthfulness of their
investigation and supervision. They do so by signand dating on the spaces
provided.

2.3 Training for Data Collection

Training is done once every year to remind allgeesonnel involved in the execution of the
survey the roles they are to play in order to mtie survey a success. The training is
conducted alongside the MoA Statistics trainingsithe same participants do get involved
in the survey. The training is conducted just befine crop season takes off, that is, around
August. This is a suitable time for training parflecause it offers easy recall to previous
season experience whilst still fresh in mind. le&sy to recall the desirable and undesirable
experience and work towards reducing the undesirahks. This is often done to enable
evolution of better methodology as years unfolalldwing such attempts there have been
substantial changes in the questionnaire design ft®original form to the current one.

In this way the training has enabled: refining ¢fuestionnaire through inclusion of desirable
questions which work towards the goals of the syrgemplifying the language and coding
styles to make the questionnaire more comprehensibthe enumerators (for example the
original questionnaire which was designed in Emgligs evolved into the current form
which employs Kiswabhili, the language of the enumbenrs). Furthermore, training works
towards reducing ambiguity and making it more dSjedo the purpose of Food Crop
Production Forecasting Survey, easing the task rmafcgssing, analysis and ultimate
forecasting. It also enables practical converaatihich work towards making the survey
more conscious of the timeliness aspect of earlyning as opposed to late warning. To be
able to catch up with the fresh memory of the presiseason it is advisable that training is
conducted between mid July and August.

The training which is currently combined with thraining for MoA Statistics surveys e.g.
CASS and Expanded Area Forecasting Survey (EAS&)sts on the importance of the
survey, how and when to fill the questionnaires apod/ and when to return them to the
headquarters.

Importance of the Survey: The training is suppasestress on the importance of the survey
for example to policy and decision makers, donbNGOs, private entrepreneurs etc and the
importance of collecting data that are timely,akle and accurate as well as consistent.

How and when to fill the questionnaire is explaineldborated and illustrated with live cases
obtained from previous experiences. In partictier following issues are to be stressed:
Meaning of response codes and how to use them,tb@stimate the percentage change in
area, need for consistency in responses, importahegliting questionnaires (this can be
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illustrated with the help of examples from previosisrveys), errors arising from poor
responses.

As to when to fill in, this varies from place toapk depending on when first rains started
which determined planting dates and therefore whlanting ended. As soon as it is clear
that planting for the season is over, that is thbtrtime when to fill the questionnaires. In
general it differs among vuli, masika and msimussea as follows: In bimodal rainfall
regime the planting for vuli lies between mid-Det@mand mid-February while for masika
it lies between mid-April and mid-May. In unimodalinfall regime planting lies between
mid-December and mid-February. The msimu seasageigrally found in the Central,
Southern and Western regions. Both vuli and mgitantings occur concurrently between
mid-December and mid-February but harvesting ocdifferently from April to May and
from June to July respectively.

How and when to return to the headquarters: Ashen to return the questionnaires to the
headquarters it has been finally concluded thatottst way is through the use of the same
route followed by the existing supervisory fieldyanisation. That is, having finalized the

filling-in the enumerator forwards the questioneaio the DS who edits and appropriately
signs if satisfied. If the DS is not satisfied thevont get the signature and will have to redo
the work. If satisfied, the DS forwards it to tR&S who keeps them and sooner or later
forwards them to the CMEWU Headquarters.

An alternative route of collection was tried duritige 1994/95 season. This involved
enumerator posting the filled in questionnaireighto the HQ using a pre-paid mail service
the traditional approach used in all other CMEWUWveys. The approach was seeking a
lasting and a sustainable route before concluding.

Deadlines for receiving questionnaires must be sethis respect there is need to stress on
the need for timeliness and the effect of delaysamty warning reports.

2.4  Supervision of Data Collection

Instant supervision is a follow-up to the implenainun of what was learned during the
training. It ensures that the importance of thevesyiis practically known to all the parties
involved in the survey and the enumerators armddin the questionnaires in the manners
and timings agreed during the training. It alseugas that the enumerators practically return
the completed but edited questionnaires in the m@and timings agreed upon in the
training. All in all supervision encourages fiddvel supervisors and enumerators about the
practical problems they are likely to face in thiegess of implementing the survey. An in
this way supervision reduces the observed highl le@inconsciousness on the aspect of
timeliness, problem of non-response and incondisiéing-in of the FCPFS questionnaires.
Supervision doesn’t eradicate these problems butirimises them while enhancing the
sustainability of the methodology.

In a given crop season supervision is thereforanad to a number of regions depending on
the observed poor performance in the past survéljise criteria for the selected of such

regions will include the extent of time lag expaded in receiving the questionnaires at the
headquarters (taken as a measure of timelinesst)lgon of non-response and inconsistent
filling-in of the FCPFS questionnaires. The regi@o selected must be indicated together
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with what has gone wrong with them and the extdnthe problem as observed in the
previous surveys.

3. DATA PROCESSING AND ANALYSIS

With respect to data processing and analysis the maues will include the step-by-step
procedure from the time when questionnaires areived from field to the time when final
area forecasts are produced. Finally, a wordvsrgbn the level of automation achieved in
the processing and analysis of FCPFS.

3.1  Step-by-step procedure of manual calculation

The processing and analysis of survey data goesughr three major stages. Once
guestionnaires have been received from field tbegss starts with compilation, followed by
analysis and ultimate forecasting. The last siagthe processing and analysis is that of
dealing with missing data the common problem wéHyewarning data.

3.2 Compiling Relevant Data from Questionnaires into Pocessing Forms.

Three steps are involved in this data compilatiage. The steps include sorting, editing and
recording. As soon as the questionnaires areweddrom enumerators sorting is the first
and immediate step taken to process the dataortimg the questionnaires are distinguished
between crop seasons; that is, between vuli andken&®m bimodal rainfall villages and
msimu from unimodal rainfall villages as applicablEach season’s set of questionnaires is
then separately processed and analysed beforeatieefally rejoined in the last stage of
data processing and analysis to give district leugpb forecasts.

The second step is editing and validation of resperin the questionnaire. In editing the
questionnaires are checked in terms of adherenitetgiven ranges (hence also called range
checks) and in term of consistency (also calledssbency checks). In range checks
responses are examined in terms of their confortoithe definition given in the questions.
For example in the coded crop area assessmenegpgse outside the range of ‘1’ to ‘6’ as
defined therein e.g. ‘0’ becomes invalid.

In consistency checks answers to different partshef questionnaire are checked if they
match. Kiregyera has shown that it is possiblerésponses to different questions to be
acceptable and yet mutually contradictory. Fotanse the pair of the month of planting (1 —
12) could be contradictory. Also if date of plagtiand harvesting are given but area
assessment is not given consistency will be lackireuch cases (Kiregyera, 1995).

Any questionnaires which are incomplete and thdsielwdo not have area assessment given
should be rejected.

In the case of recording it is customary to make afsprocessing forms to record the names
of crop, region, district and season on top of fidbven. Then you record village name on
column 1, number of agricultural households on ©wiu2 and area assessment codes on
column 4.
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The Main Features of the Processing and Analysis Fo

The Main Features of the Processing and Analysismoe as shown in the figure below. At
the topmost the form identifies the relevant crolofved by name of region, district and the
relevant season. The main body of the form is @sag of columns 1 to 5 with titles shown
in the figure below.

Processing Form

Crop: vooviiiien
Region ..........cocoviiiiiininn, District.............c... .. EASON .....oovveienn,
Village name No. of HHs Village Assessment Value Vet
Weights code weight
G e G @ G G
Total

3.2.1 Analysis and ultimate forecasting

Having transferred data from questionnaires intocessing forms, the next steps include
calculation, estimated and ultimate forecastinghisTanalysis is covered in four steps:
Calculation of village weights, decoding of pereayg change in area under crops,
calculation of district percentage change and aitérforecasting.

Calculation of Village Weights

In calculating village weights use is made of tmecessing Form. An example is given to
illustrate this and the following stages of thelgsia. In this example maize forecasting is
illustrated for region R districts O, D, and 3. The sample villages are,®d;, V2D;, V3D;
and V4D from district O; V1D,, VoDs, V3D, V4Do> and D> from district ; and W Ds,
VD3, V3Ds, V4D3, VsD3 and D3 from district . National level forecasts are arrived at by
computing relevant variables from regions Ry, Rz, and R.

The first thing is to calculate the total numberholiseholds and enter this in the last row of
column 2. To calculate village weights the numbé&mouseholds given in column 2 is
divided by the total number of househol8&¢ Example)l

The table shows village name on column 1 numbédroaiseholds on column 2 and village
weights on column 3. Weighting ensures that nonghain area for any village exerts
disproportionate influence on the overall changearea under the crop in the district.
Column 4 gives assessment codes which represamgmiage changes of area cultivated from
last year to current year.
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Decoding of Percentage Change in Area under Crops

Decoding of Percentage change assessment codesasim order to be able to calculate
actual percentage changes. The assessment cedeareferred from the assessment table
of the questionnairéSee beloyto column 4 of the processing fori8ge Example)2 The
assessment codes, percentage changes and theandieg interpretation are summarised
below.

Assessment code % change Interpretation

1 -15 more than 16flast year
2 -7.5 about 7.5% laft year

3 0 about the saam last year
4 +7.5 about 7.5% olast year

5 +15 more than 159érdast year

The codes and not the percentages are enteredlumrcd as explained earlier under the
previous chapter. Then for each recorded codectmeesponding percentage change is
entered on column 5.

Details of this coding style are as per questiamndesign section (2.2.0) of the previous
chapter.

Calculation of district percentage change

District percentage change calculation is as pemntpte 3 below. For each season, district
average percentage change in area is calculateauliiplying values in column 3 (village
weights) by values in column 5 (decoded percentiganges) and enter these in column 6.
Obtain their total and enter this in the last rawhe column. This total gives an estimated
district average percentage change in area.altiiged as follows:

Let X; = value of percentage change for village | and

W, = the weight for that village

Then, for district |
X; = value of percentage change for village | and

wi = the weight for that village

Then, for district |
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Xj = ZXWilZW; = 2X(Wil2W5)

= sum of the product of values and weights of irtlial villages in the district.
= sum of the products, column 5*column 3 as showrolumn 6.

This statistical formula is derived on appendix 2

From this particular example the district averalgange in area = ..0.45%
Ultimate Area Estimation
In this step current year district area under o ¢s estimated. It involves use of the last

season area estimate and the district averagerpageechange in area obtained in step three
above to compute area for the current season.

Therefore, Area (current season) = Area (last sgasddistrict percentage change in area
*area (last season)].

In Example 4we illustrate how to obtain district area estinsafier current season give area
from last season (column 2) and percentage changaelumn 3. Area change in column 4 is
obtained as a product of column 2 and 3. And ioroo 5, area estimate for current season
is obtained as a sum of area last season andlzeagefee Example)4

Note that the last season area used in this céiloulés the area estimate obtained from
objective area measurements (CMEWU, 1993).

Regional Forecasts

Regional Forecast of Area, Production and Yield

The procedure of estimating regional area and &stérmg production and yield is in the order

of first calculating district forecast of produatidollowed by total area under crop in a

region, total production for the crop in a regiowdinally average crop yield for the region.

0] District forecast of productionEkample % is obtained as a product of area

(column 2 and average district yiel@dg¢lumn 3. The latter is obtained from
AGMET.

(i) Total area under the crop in a region is obtainedha sum of district area
estimates (See Example 6).

(i)  Total production for the crop in a region is ob&lnas the sum of district
production estimates (See Example 7).

(iv)  Average crop yield for the region is obtained byiding total production by
total area. $ee Example)8
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Two Rainfall Seasons

The above example relates to one rainfall seasoim@dal rainfall). Where there are two
rainfall seasons, masika and wvuli, the estimate €ach season will have to be made
separately and then combined as per examples 2Gand

0] Estimates of average yield for the crop of bottseea is obtained as the ratio
between production and area under the crop.

Example: Given regional forecasts of total produttof 5685.69 tonnes and 3904.44 ha of
maize the yield forecast is 5685.69 tonnes/390Mad4 1.46 t/ha

In summary, given area and vyield of various disdriche district production is easily
forecasted. Likewise, given district area and pobidn, regional totals of these can be easily
used to forecast regional yield.

National Forecasts

(i) The national estimates of area and production &taireed as the sum of
regional area and production respectively (See plaml).

(i)  The national estimate of average vyield is obtaimesdthe total national
estimated production divided by total national restied area under the crop
(See Example 12).

3.3  Dealing with Missing Data

In food crop area forecasting the most common teahproblem encountered include late
response and/or total non-response leading torédéase of the forecasts. When forecasts
are not released early enough to meet the requirisnoé data users they are as good as not
collected. For this reason it is strongly advisathlat delays should be avoided. Kiregyera
advises that to ensure that timeliness is well esk strict deadlines must be set and
observed. But this will be true only if by the déae enumerators are convinced that
planting has ended. Otherwise it all ends up Wwldnk questionnaire returns. A range of
time could perhaps be more realistic. Neverthaleseme cases delays are inevitable.

Delays are often encountered when data collectechatr received in time in the processing
office (CMEWU Headquarters). In the case of FCREEh delays are not acceptable. In
districts and regions where retrieval of questior@sahas been delayed or for some reasons
has not been possible some data will not be availms analysis. But pressure on timely
release of the district, regional and national ¢asts of food continues and something ought
to be done about it. How do we do that?

When data was missing imputation is attempted etreétevant level most notably at district
and regional level. According to Prof. Kiregyed®95) if data are missing for the whole
district or region an average change for the tvgtridis or regions in close contact or with
environmental similarities likely influencing eadther’s current agricultural performance
should be averaged to give data for the missingicti©r region. If data for the region are
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missing the two regions should come from the sagre-acological zones as per MoA’s
Basic Data (MoA), 1993:28-30). An example coulckmghis point of view clearer.

Generalization:
The general features of the imputation model aosvshn example 3.

If R and R are any two regions in the same agro-ecologicaé zmd preferably in contact
the imputation model allows you to enter data érih& unshaded cells:KK., S, S and |
which have been unprotected. Contents in theofetste cells (shaded) will be automatically
calculated in response to changes made in any om®ie of the unprotected cells. Interest
is to impute a figure in Jand this is achieved as the model responds tdeenim the
unprotected cells.

If Rt is the region for which imputation is being cadrieut then, assuming equal influence on
contagious regions,

WATT1= %A XcX1

That is on average any one region in the zoneheilequally influenced in terms of farmer
decision on field expansion or contraction as agrological factors change. In other words,
if rainfall is on average favourable this seasonRinand in R then it will likewise be
favourable in any other region;.RIn turn same percentage changes\P4l1 = % A XcX1)
are expected. Therefore, the percentage chanderised can be used tq © Te.

4.0 SUPERVISORY AND EXECUTIVE OPERATIONS

This Section looks into operational issues thatlitedy to affect the success of FCPFS in a
particular year. Initially it discusses the im@onte of supervising data collection then it
examines specific roles of different institutiomeluding the National Statistical Technical
Committee (NSTC) prior to the survey, roles of #reimerators during the survey, roles of
RSs and DSs throughout the survey, roles of heatigquaupervision during the survey, roles
of NSTC after the final forecasts and the rolesuniding agency in financing and resource
management.

4.1 Roles of National Statistical Technical Committee fpor to the Survey

The National Statistical Technical Committee (NST€Yhe national body responsible for
technical design and execution of agriculturalistiabl surveys and censuses. Before a
questionnaire is send out for the survey NSTC moltmally go through it and discuss it in
terms of relevance, simplicity, coverage and pcatity of retrieval system. It is advisable
that the presenter is equipped with background mepees of the questionnaire, current
status and proposal for future changes if atA.much as possible NSTC will offer advises
with respect to necessary changes for improveméntly after considering the advice can
you get the NSTC blessing for a go ahead. Theaemgeting to prepare surveys every year.

4.2 Roles of Headquarter Supervisor
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Headquarter supervisors are person from headgsasigsigned the role to oversee the
surveys at the regions, districts and sometimdagék. They have to see that the survey is
being done in the lines agreed in the preparatoBCN meeting. In particular, the
headquarters supervisor ensures that the technajweta collection are being observed by
all the parties involved. They also act as a kihdackstopping mission when they are out in
the field. As they are the agents of the headqueded NSTC they are also playing a
monitoring role. If there are any problems theyradvise and execute as conveniently as it
deems necessary. They may therefore need to patecin the survey in order to either
demonstrate technical expertise or provide adméatise solutions to problems in the field.

If necessary they may seek advises from headqeastgtst still out in the field and execute
as per advise on behalf of the headquarter awhokHeadquarter supervisors have to report
back all the findings in order to make field woktaansparent as possible to the headquarter
authorities. In this way headquarters can momitat evaluate the progress of the survey as it
is being executed as a necessary feedback to pi&riimanciers and policy decision makers.

4.3 Specific Roles of Headquarter Supervisors

The specific roles of headquarter Supervisorsateain RS on the importance of the survey,
when to fill the questionnaires, how to fill theegtionnaires and the deadlines for receiving
questionnaires. The training has to be done iw\0éimproving the accuracy of the crop
assessments leading to better results of the Fomupl A&rea Forecasts.

4.4 Roles of Regional Supervisors
The principles of supervision as outlined abovelyappHowever, specific roles include:

training of DSs and Es, supervising work in theioag, to distribute questionnaires to DSs,
to collect and edit the questionnaires and to fodviae questionnaires to the headquarters.

4.5 Roles of DS
Again the same principles of supervision apply asdired above. Specific roles however,

are to distribute questionnaires to Es, to superwierk in their districts, to collect and edit
guestionnaires from Es and to forward questionediveRSs.

4.6 Rolesof ES

The roles of ES are to collect data and completegthestionnaires as per the enumerator
instruction and to forward the questionnaires t& DS

4.7 Roles of Financier

As for any survey financing agency or financieryglgerhaps the most crucial role in the
operation of FCPFS. The main role is to finandeeiivities as per action plan. The action
plan which provides guidance to both the finan@ed the survey organisers is prepared
initially on the basis of budget allocation.

5.0 SPECIAL REMARKS AND PRACTICAL EXPERIENCE

The FCPFS was developed both to inculcating olyiggiin the Early Warning forecasts and
to ensure that timely and credible forecasts aadlable on time for food situation reporting
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and as an indispensable to annual plan and budg#t tor Government and Non
Governmental institutions.

Examples

Objective: To be able to design execute and anaigeforecasting surveys and
make correct interpretation of the results for fsedurity management.

Example 1: DATA ENTRY AND VILLAGE WEIGHTING

PROCESSING FORM

CROP: MAIZE

Region R District Dy Season MASIKA
Village Name No. of HHs Village Assessment Value Value*
0] weights (w) code weight
C1 C G Cy G Cs
V1D 413 0.29 3

VD1 241 0.17 3

V3D; 348 0.24 2

V4D, 435 0.30 4

Total 1,439

Region R District D1 SeasanMASIKA
Village Name No. of HHs Village Assessment Value Value*
0] weights (wi) code weight
Ci G G Cs Gs (3
V1D 413 0.29 3 0

VD1 241 0.17 3 0

V3Ds 348 0.24 2 -7.5

V4D; 435 0.30 4 7.5

Total 1,439
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CALCULATION OF DISTRICT PERCENTAGE CHANGE

Let X; = value of percentage change for village i and
W = the weight for that village
Then, for district |

Xj = inWi/ZWi = in(zwi)

sum of the product of values and weights oividdial villages in the district.

sum of the products, column 5 * column 3 asashon column 6.

This statistical formula is derived on appendix 2

Example 3: CALCULATING DISTRICT AVERAGE CHANGE IN AREA

CROP: MAIZE

Region R District D1 SeasanMASIKA
Village Name No. of HHs  Village Assessment Value Value*
0] weights (wi) code weight
Ci G G Cy G Cs
ViD; 413 0.29 3 0 0.00
VoD 241 0.17 3 0 0.00
V3D 348 0.24 2 -7.5 -1.80
V4D, 435 0.30 4 7.5 2.25
Total 1,439.00 0.45

From this example the district average changeen ar0.45%

Ultimate area forecasting

Area (current season) = Area (last season) + [cligtercentage change in area * area (last

season)].
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Example 4: EXAMPLE OF AREA FORECASTING FOR THE CURRENT SEASON

Given district level area figures from last seasmd percentage change as derived above,
area change and ultimately current season areaecaomputed.

District Area last %change Area change Area
Season current seasor
C: G G G G
D 1765 6.45 113.84 1,878.84
D, 1075 0 0.00 1,075.00
Ds 980 -3 -29.40 950.60

Note that the last season area used in this céiloulés the area estimate obtained from
objective area measurements (CMEWU, 1993).

Regional Forecasts

0] District forecast of production is obtained as adwct of area and average district
yield.

Example 5 DISTRICT PRODUCTION FORECASTS

DISTRICT AREA YIELD PRODUCTION
C G G G

D1 1878.84 1.2 2,254.61

D, 1075 1.6 1,720.00

D3 950.6 1.8 1,711.08

(i) Total area under the crop in a region is aiedi as the sum of district area estimates
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Example 6:REGIONAL AREA FORECASTING

District Area last %change Area change Area

Season current seasor
C: G G C G
D1 1765 6.45 113.84 1,878.84
D, 1075 0 0.00 1,075.00
Ds 980 -3 -29.40 950.60
REGIONAL TOTAL 3,933.44

(i) Total production for the crop in a region is ob&ras the sum of district production
estimates.

Example 7:REGIONAL PRODUCTION FORECASTS

DISTRICT AREA YIELD PRODUCTION
C G G o

D, 1878.84 1.2 2,254.61

D> 1075 1.6 1,720.00

Ds 950.6 1.8 1,711.08
REGIONAL TOTAL 5,685.69

(i)  Average crop yield for the region is obtained byiding total production by total
area.
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Example 8: REGIONAL YIELD FORECASTS

DISTRICT AREA YIELD PRODUCTION
Ci G G o

D, 1878.84 1.2 2,254.61

D> 1075 1.6 1,720.00

Ds 950.6 1.8 1,711.08
REGIONAL ESTIMATES 3,904.44 1.46 5,685.69

For both seasons where there are masika and eytirtitess goes further:

0] Estimates of total area under the crop for eadnicti®nd regional is obtained as the
sum for both masika and vuli seasons.

Example 9:DISTRICT AREA FORECASTING IN BIMODAL DISTRICTS

DISTRICT VULI AREA MASIKA AREA  TOTAL AREA
Ci G G G

D, 1200 678.84 1,878.84
D> 750 325 1,075.00
Ds 450.6 500 950.60
REGIONAL AREA 2,400.60 1,503.84 3,904.44

(i) Estimates of total production for the crop for eastrict and region is obtained as
the sum of both masika and vuli seasons.
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Example 10: DISTRICT PRODUCTION FORECASTING IN BIMODAL DISTRICT S

DISTRICT VULI MASIKA TOTAL
PRODUCTION PRODUCTION PRODUCTION

Ci G Gs G

D, 1440 814.61 2,254.61

D> 1200 520 1,720.00

D3 811.08 900 1,711.08

REGIONAL PRODUCTION: 3,451.08 2,234.61 5,685.69

(i)  Estimates of average yield for the crop of bothseea is obtained as the ration
between production and area under the crop.

Example Given regional forecasts of total production 685.69 tonnes and 3904.44 ha of
maize the yield forecast is 5685.69 tonnes/390Aad4 1.46 t/ha

NATIONAL FORECASTS

(iv)  National estimates of area and production are obthas the sum of regional area and
production respectively.

Example 11 National area and production forecasting

REGION AREA PRODUCTION
o G G

Ry 3904.44 5685.69

R» 2580 4900

Rs 4200 5200

R4 1987 2015
NATIONAL FORECASTS 12,673.44 17,803.69

In this case the national forecast of area is abhBuhousand while that of production is 18
thousand tonnes of maize.
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(v) National estimate of average yield is obtained las total national estimated
production divided by total national estimated areder the crop.

Example 12NATIONAL YIELD FORECASTING

REGION AREA PRODUCTION YIELD
C1 Cc2 C3 C4

R1 3904.44 5685.69 1.46
R2 2580 4900 1,90
R3 4200 5200 1,24
R4 1987 2015 1.01
REGIONAL ESTIMATES 12,673.44 17,803.69 1.40

In this case the national forecast of yield is 08,6nnes/13,000 ha = 1.4 t/ha.
Example 13DEALING WITH MISSING DATA
GENERALIZATION:

From generalized imputation model we proceed ds\ist

REGION LAST %A CURRENT
Ci G G G
R« Ky %A KK Ke
R, S %A SS; S
Ry X1 %A XcX1 Xe
R T %A T, T,

In this year, region Rwas missing during preliminary forecasting. BaBiata booklet
indicates Rand R qualified for imputation exercise to derive cutreeason area forecast for
region R. Based on the 1994/95 final forecasts, area um@éze was 60,500 ha for, Bnd
40,700 ha for Rand the just ended 1995/96 regional level prelamirforecasting shows that
the figures are 73,200 ha for &d 37,450 ha for R Given that the last year figures for R
were 77,500 ha and no short rains season in thensggestimate he current season area for
this region.
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Let K¢ = current year forecasts of the area fpr R
K, = last year forecasts of he area f@r R
S = current year forecasts of the area for R
S = last year forecasts of the area fer R

T. = current year forecasts of the area for R
T, = last year forecasts of the area for R
Xc = current year forecasts of the areas fiot IRs

X1 = Last year forecasts of the areas fprRR;
(2) Calculate X and X

Xec
X1

Ke+ & =37,450 + 73,200 = 110,650 ha
Ki +§ = 40,700 + 60,500 = 101,200 ha

(2) compute the % change of Xom G
(1110,650 — 101,200)/110,650 * 100 = 9.34%
3 Use the % change ofcXrom X; as arrived at in (2) to compute ffom T,

Tc =T+ [T1* % change (XX1)]
= 77,500 + (77,500 * 9.34/100) = 84Tiz0
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TANZANIA CROP MONITORING United Republic of Tanzania
AND Ministry of Agriculture and Co-operaives
EARLY WARNING UNIT

FOOD SECURITY DEPARTMENT

FOOD CROP FORECASTING QUESTIONNAIRE
1998/99

The completed questionnaire should be returnéa ¢leadquarters before 15/5/99

IDENTIFICATION PARTICULARS

Region ..................... District..........ccoeeeinis Ward ............... Vilge

Month.............ooi .

[ ] L]

1. Number of Households and Crops Grown

2.1 Number of Households in the village 2.2 Number of agricultura
households

1.3Fill in food crops in order of importance

1 4
7
2 5 8
3 6 9
[ ] ]

Fill in cash crops in order of importance

1 2 3

2. FOOD SECURITY ASSESSMENT

3.1 Normal food situation 3.2 Expected Fooar&iton
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1. Deficit 2. Self{8dient 3. Surplus  [Fill in the relevant code]

3.3 Mention deficit coping strategy [Fill in the relevant
strategies]

Cash crop sale

Buying food

Livestock sale

Restricting use of food to food

Engaging in non agricultural activities

Other strategies Mention]

oukrwpnE

The completed guestionnaire should be returnebdeddeadquarters before 15/5/99
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The completed questionnaire should be returnededteadquarters before 15/5/99

4. FOOD CRP AREA ASSESSMENT:

1 2 3 4 5

Month planted | Month harvested Percentage Remarks (for

CROP change of under] more than 15%
foodcrop from | change
last year

1-12) 1-12)

(1-6) (1-6)
[See Note [See Note
below] below]

Maize

Sorghum

Paddy

F. Millet

B. Millet

Pulse

Other Pulses

Wheat

Banana

Cassava

Sweet Potatoes

Round Potatoes
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Note: In column number 4 and 5 jilli relevant coassshown below:

Column 4:
1. Less than 15% of last year 2. Less tlewden 5% and 15% of last
3. Equal to last year 4. Aorease between 5% and 15% of last year

5. More than 15% of last year 6. Not applieab

Column 5:

1. Crop pets and diseases 4. Availability and distribution of fiar
inputs.

2. Rodents 5. Floods and droughts

3. Increased adoption of improved technology Otbier reasons (mention)

5. Confirmed accuracy

5.1 Name of Enumerator ........................ Sahihi..........cccoo i
Date.......covviviiiiinn,
5.2 Name of District Supervisor Sahihi.......................
Date.......covviviiiiinn,
5.2 Name of Regional Supervisor .................. Sahihi ... Date

The completed questionnaire should be returnetheéddeadquarters before 15/5/99
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Summary of HIFFA (High Frequency Forecasting Approah)
(Alternative Approach)
1. Food Crop Production Likelihood, Sept/Oct.
At the pre-season — during land preparation or idiately after final forecast
Only past trend analysis is considered upto fimmdcast and projected into future.
This can best be done around September/October.
e.g. Pre-1998/99 Food Crop Production Likelihddeptember/October 1998.
*Data 1: Post harvest view (PHS Report) — if adddaby September, can also be
considered.
2. Season’s Onset Food Crop Production Forecast, NoseBecember
At the Season’s Onset (November/December) — Fatigwand Preparation/planting
e.g. 1998/99 Season’s Onset Food Crop Producticeckst, Nov/Dec, 1998.
*Data 2: Crop Targets, October
3. Early Food Crop Production Forecast, Feb/Mar
At the end of Vuli rains — Following end of vuln(bimodal areas) and active planting for
and msimu (in unimodal areas) as masika plantingrtsst (in bimodal areas)
February/March.
e.g. 1998/99 Early Food Crop Production Foredasbyuary/March 1999
*Data 3: Implementation Report I/PHS Report, Decemb
4. Preliminary Food Crop Production Forec&dgrch/April

At the end of Msimu rains as msimu crop in unimaal&as matures and masika crop in
bimodal areas continue to actively vege{darch/April).
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IV. LESOTHO METHOD OF CROP PRODUCTION FORECASTING
By
Ms M. Molatoli, Bureau of Statistics (BOS), Lesotb

The Kingdom of Lesotho is a small country of ab80t355 sq km in the Southern part of
Africa with a total population of about 2 million.Maize is the dominant domestically
produced staple food crop and it accounts for 5@%rable land. Sorghum accounts for
25% followed by wheat with 15%. Other food crops beans and peas.

As the member of SADC , Lesotho is also a memb&egjional Early Warning System for

food security. The co-ordinating office of Natiorgdrly Warning in Lesotho was established
in 1987 and has three permanent members, seniaoewo planner, economic planner and
an assistant economic planner. Besides these tffieers, there are part-time members
from other government departments which are, twanbess from the Department of

Meteorology and two statisticians from the Burea&tatistics (BOS).

BOS is the main supply of information concernin@pmproduction estimates and area
planted. It also provides the unit with field erenators during Crop Forecasting Survey
(CFS). There are 80 permanently hired field asstst who are supervised by 18 field
officers and 4 senior field officers. During CH8Id assistants are responsible for data
collection in the fields and are closely supervibgdheir supervisors to ensure data of high
quality.

TRAINING OF FIELD ASSISTANTS

Training of field staff is usually conducted duritite last week of March and it's done at
headquarters of BOS by members of NEWU and BOSosefiicers. They are trained on
data collection methodologies and how to fill theestionnaires. The training takes three to
four days especially if there are new staff membdrke first two days are for theory while
the remaining days are for practicals.

CROP FORECASTING
Sampling Method

BOS conducts Agricultural Production Survey (AP&hw@ally and they have developed a
Master Sample with enumeration areas that constiRiimary Sampling Units (PSU)
which are identifiable by boundaries defined by sib&l features and important land marks
and were delimited in terms of population size fribv@ population census data. These PSUs
are selected with probability proportion to sizengsstratified multi-stage sampling where
district is domain of study and ecological zonéhis strata. Eighty (80) PSUs are selected in
all and in each about 25 households is selectewsistematic random sampling method.
PSUs are first sampling units and farming househalé secondary sampling units.

Data for Crop forecasting is collected from a sabgle of 5 fields per PSU out of 10 fields
per PSU that are selected for crop cutting by BOS.
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How to select the 5 fields for crop forecast

All 10 fields that are selected for maize crop iogttare numbered and fields with even
numbers are selected for forecasting.

In case of sample with less than 10 fields, thesarhple for crop forecasting will be reduced
accordingly. For example if fields planted to neain a PSU are only 8, then only 4 will be
selected for forecasting.

Data Collectionfor Maize
To be able to get production two components araired;: planted area and yield per hectare.
Planted area is calculated by BOS from the Agngalt Production Survey. This is an
exercise where enumerators do physical measureofeatl fields operated by selected
households by using compass to get bearings ansumieg tape to get the lengths.
Data is collected from two sub-plots of 10 squartars each from selected fields. To mark
the sub-plot, the enumerator has to select a rang@mber (N1) (from random numbers
sheet), which is between 1 and the longest lenfgtheofield and the second random number
(N2) between 1 and the longest width of the fieldsing a tape, he will measure along the
length a distance equal to the first number (N@here it ends he will measure at right angle
into the field, the distance equal to the secomdlaan number (N2 ). Where it ends will be
the centre of the sub-plot and using sub-plot ims&nt he constructs the first plot. The same
procedure will be used to construct the secondipltite same field.
After constructing sub-plots the enumerator wikgahe following steps:
In Plot 1

1. Count the number of effective plants in that sanmite. A plant is effective if it has at
least one effective cob.

Count the number of effective cobs in that samfade-pAn effective cob is a cob that
has some grains on it.

2. Select 5 effective plants in the following manner:
Plant 1: Select effective plant nearest to thet@ean the sample plot

Plant 2: Select effective plant farthest to th@tNin the sample plot.

Plant 3: Select effective plant farthest to thetla the sample plot
Plant 4: Select effective plant farthest to thets in the sample plot.
Plant 5: Select effective plant farthest to thestim the sample plot.

If total number of effective plants are 5 or letflsen all plants taken which means
selection of plants is not done.
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3. Count number of effective cobs on the 5 selectéectve plants are counted and their
cobs are serially numbered. The serial numbersraezed in column 1 of the Form.

4. Uncover the cobs of the 5 selected plants and wsitagpe measure the length ( which is
covered by grain) of each cob in millimetres (mmyl aecord the results in column 2 of
the form.

5. Then measure the maximum circumference of eachrcobm and record the readings in
column 3

6. Then check the fullness of the each cob and rett@tin column 4. In some cobs the
effective surface area may not be fully coveredgkain. To account for such cases the
fullness of each cob is recorded in percentagethelcob is full of grain it is recorded as
100% full, for cob which is1 full it is recorded as 75%, full is recorded as 50% full
and 1/4 is recorded as 25% full. After recordatigdata for sample-plot one in columns
(1) to (4) of form 1, record similar data for saeyplot two in columns 5 to 8 in the same
form.

Note that one form is for one field.

Out of the five plants of sub-plot one selectedtep 3, select the plant in the centre and
the plant in the north for collecting cob sampl&nllect all effective cobs on these two
plants with sheaths on them, put them in a perdrgblastic bag. Write all the
identification particulars of the sample-plot ore ttabel provided and place it inside the
plastic bag. The bags are closed securely, holdseibag will allow some air to circulate
inside. When data are ready, bags are sent tieetdeofficer who will send them to BOS
headquarters.

Data collection for Sorghum

Selection of fields for collecting data is the saasdn maize.

1. Count number of effective plants as in maize. Afedive plant is a plant with at
least one effective head.

2. Count number of effective heads on five effectilengs. An effective sorghum head
is the one with grain.

3. Select 5 effective plants as in maize. Thus oraa# to the Centre, one farthest to
the North, one to the East, one to the South apd@the West.

Count number of effective heads on the five plants.

Then remove all effective heads from effective fplants and put them in the bag as in
maize.

Data Analysis

Data analysis is done by Agro-economist and Agatistician.
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Maize

To estimate yield per district a linear regressiwdel between dry grain weight and cob size
is fitted. This is because it has been establighatl weight of maize grain on a cob is
correlated with its size. The regression relatiop is therefore, estimated between the dry
weight of the grain, which is the dependant vagadhd cob size, which is an independent
variable. It is calculated using the cobs thatenesllected from the two effective plants in
sub-plot 1 during data collection.

Calculation of dry Weight

From the cobs that were collected from the twoatife plants, calculate moisture content
and grain weight. Since the cobs are collecteor poi harvesting time and before they have
fully dried, it is necessary to measure their moistcontent. Upon arrival of the cobs from
the districts, they are shelled individually andittwet weight is taken. The moisture content
of grain is observed using a moisture meter anddbalts are recorded. In case where the
grain is too small and its moisture content canb®tead, combine the cobs from the same
field and measure.

To get the dry weight the following formula is used
Dry weight = W * ((100 - M)/(100-13))
Where W - is the wet weight of shelled grain
M - is the % of moisturentent observed from the shelled grain

13 is the % of moisture & in completely dry grain.

The cob size and the dry weight are calculatedviddally for all cobs that were selected in
the district.

Calculation of cob size
To calculate the cob area the following formulased:
Cob Size=(L*C*F)kr
Where L is the lengthtloé cob
C is the cinaference of the cob
F is the hdbks of the cob

7 is taken as 3.143

The cob size and the dry weight are calculatedsiddally for all cobs that were collected in
the district.

The regression analysis

Linear regression analysis is run for the distigth the calculated dry weight and the
calculated cob size. The regression gives theficaeft of the cob size in the district and
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constant. To estimate the yield per hectare u#iiegregression equation, we calculate
average cob area and substitute the results iregression equation. It should be like this:

Y=aX+b

Where Y is weight of dry grain
a is the coa#int from the regression
X'is total calea
b is the com$tirom the regression

After running the regression relationship thencgklte the average cob area per district. The
calculated average cob area per district is théstduted in the regression equation to give
estimates of average weight of dry grain per distri The substitution is done in the
following manner:

Y =a(Aca) + b
Where Y = estimate of ageraveight of dry grain
a = coefficidram regression analysis

Aca = average codagper district
b = constantnfrthe regression analysis

Yield per hectare
Yield per hectare is calculated using the followiagnula

Y/ha = Anc *Agw

Anc wéxage number of cobs
Agw vérage weight of dry grain

Production

Production is estimated by multiplying area plarttedchaize with estimated yield per hectare.
Area planted is collected by BOS.

SORGHUM ANALYSIS

In sorghum crop there is no regression analysis.estimate yield per district, first estimate
yield per field in grams.

Formula used to calculate yield of each field i$adlews:

Where Y is the estimated yield in grams
p1ES the number of effective heads in sub-plot 1
p2lS the number of effective heads in sub-plot 2
Dsvthe dry weight
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Ep is the number of effective heads in five selected
plants from sub-plot 1

Dry weight is calculated by shelling all heads freach field, weighing the grains together to
get wet weight and then calculate the dry weiglmgishe same formula as in maize crop.
The calculated yield which is in grams per 18 is then converted into kilograms per
hectare.

For example if yield per 10 fis 1200 gms then yield per hectare will be 12060gkams

i.e. If 10 nf = 1200 gms
Then 1006 m?

(1000* 1200)/10 =1200§ms
Then to get kilograms divide the results by100 80LRg/ha

After getting the yield per field using the abowerula then calculate the average yield per
PSU or District. The results will be yield pestict/PSU in kilograms.
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19..../00
MAIZE FORECAST SURVEY IN LESOTHO

Form 1 Data for Maize yield measurement

District Zone PSU

Name of H.H. Head Sf Nelected Field

Field area (ha)

Details of Sub Plots

Sub — Plot 1 Sub-Plot Il

No. of effective plants No. of effective plants

No. of effective cobs No. of effective cobs

No. of effective cobs in 5 sel. Plants hioeffective cobs in 5 sel. Plants

Details of cob measurements

SUB-PLOT | SUB-PLOT II
1 2 3 4 5 6 7 8
number | length (mmcir.(mm) | fullness | %number) | Length | (mmcirc.(mm) | Fullness(%)

Comments:
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SORGHUM FORECAST SURVEY IN LESOTHO

FORM 2: DATA FOR SORGHUM YIELD MEASUREMENT

District Zone PSU

Details of Plant and Head Count

Serial Name of| Sub-plot |

number | Household Number | Number | No. of
Selected | Head of of headsin5
Field Effectiv | Effective

e plants | heads

REMARKS
Name of enumerator: Date: Signature:
Verified by: Date: Signature:
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V. MALAWI METHODOLOGY OF CROP PRODUCTION
FORECASTING

1.0 BACKGROUND AND OBJECTIVES

Prior to 1991, the Ministry of Agriculture and Wetion through extension staff used to
estimate smallholder crop production using nonrgtie methodologies, which were entirely

subjective. However, realizing the importance ofiatde and timely pre-harvest and

immediate post-harvest crop estimates, the Nati@rap Estimates Committee (N.C.E.C)

recommended the use of an improved methodologfofecasting crop production. A sample
survey methodology was therefore designed to peowidjective and accurate results. With
the support of the National Crop Estimates Commiitid.C.E.C) and the cooperation of
Agricultural Development Division extension stafie new methodology was adopted in the
1992/93 growing season.

The objectives of the crop production forecast sumy are
(@) furnish policy makers with estimates of crop prdductimely ;
(b) provide reliable information using verifiable, pti@al and cost effective
methods; and
(c) furnish decision makers and researchers with crogyztion data.
2.0 SCOPES AND COVERAGE

The survey approach divides the crops into twogmates:

Major crops - which together account for about 95% of the taotalp area in an
individual Agricultural Development Division.

Minor cops - which together account for about 5% of the totapcarea in an
individual Agricultural Development Division.

- The survey covers all Agricultural Development Bighs and covers
twenty crops grown by smallholder farmers in Malawi

- The sampling procedure involves the selection oftlividual
agricultural households for major crops and sabectf individual
blocks for minor crops.

3.0 INSTITUTIONAL ORGANIZATION/STRUCTURE

Malawi is divided into eight Agricultural DevelopmiDivisions (ADDs). ADDs are
further divided into two to five Rural Developmé®?rojects (RDPS).
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* The RDPs, are divided into Extension Planning Areas
» Extension Planning Areas (EPASs) are subdivided setiions

» Sections are subdivided into blocks.

4.0 SOURCES OF DATA

The main sources of information for crop forecagtne:

- Meteorological Department,

- National Statistical Office,

- Agricultural Development Divisions,
- Input Private traders

50 METHODOLOGY FOR CROP FORECASTING
51 Crop Production Forecast Sample Survey Phases
The survey, which is conducted annually, occuf®ur distinct phases:

» First phase -listing of agricultural blocks is prepared from whithe
sample blocks are selected on a random basis.
In the same phase, agricultural households in satdtted block are
listed. The survey sample households are thentedléom the list on
a random basis.

» Second phase Involves area measurement of major crops grown b
sample household in selected blocks. The resultairdad are then
used to forecast EPA, RDP and ADD area for cropsemed.

Also during this phase relative yield estimates determined for
forecasting crop production.

* Third phase - involves final area measurement of major cropsvgro
by the sample household and the result obtainéarécast EPA, RDP
and ADD area for the crop concerned. New surveiynases of yield
and production are also prepared at this stage.

* Final phase -This implemented at harvesting time of the majapsr
No changes are made during this phase to crop atesmined
previously since activities are concentrated onntieasurement of the
guantity harvested for major crops using selecasdpted households.
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5.2  Sampling Procedures for the Crop Production Swey Forecast Sample

A stratified two-stage systematic sampling methsdeiployed for
major crops. EPAs in each RDP constitute thest@atl the block is
the Primary Sampling Unit (PSU).

The first step in sample identification involvée tselection of 25% of
the blocks in each EPA. These blocks are selectedystematic
random sampling.

The second step requires identification of agricalt households
drawn from the selected blocks. In each selectedkblall agricultural
households are listed. From the list, a survey $awip20% but in any
case not more than 15 households, is identifiechgusystematic
random sampling.

The overall sampling fraction represents about 5%lloagricultural
households. Data on major crop area, yield andymtazh is gathered
from these block survey sample households.

5.3 The Assessment of Crop Area, Yield And Prodtion during the First
Crop Forecast

5.3.1 Measuring Crop Area in Hectares

Once selected blocks and households have beernfigi@nEield Assistants gather
data on crop area, yield and production.

» All gardens and plots within a garden cultivated dsyected agricultural
households are measured regardless of whethertahey are planted at
the time of area measurement.

» Since gardens/plots within gardens are often oifouarirregular shapes,
Field Assistants first approximate the gardensgats concerned either to
rectangles or squares as appropriate using givéadedmethod. Then, the
length and width of the individual rectangles ou@@gs are measured in
paces.

(After completing garden /plot measurement for majops for the selected
households the information is recorded in Form 1)

5.3.2 Assessment of Crop Yield in Selected Blofik the First Crop Forecast

The initial assessment of yield for all crops isdméy Field Assistants soon after the
planting of crops has been completed.
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» Subjective assessments are made in relation tositogation at the same
time in the previous growing crop season and také&s account the
general crop appearance, weather situation, inppplg (seeds and
fertilizers) and crop germination together with tl@eld Assistant
judgement. The assessment is made for the wholek dmd not for
individual selected households.

» These yield assessments are recorded in term®@sseiz. 0,1 or -1, 2 or
-2 and so on.

(After completing yield assessments for all theosrim the selected blocks, the
information is recorded in Form 2)

5.3.3 Tabulation of Crop Area and Yield Assessmerior the Selected Blocks

The final activity requires the Field Assistantdstimate individual crop area and
yield in the blocks for which they are responsilising results already obtained from
the selected blocks and households. In order teeeehthis, Field Assistants are
required to calculate the following:

» Total crop Area - this is the sum of the crop area grown by trexkk
sample households. This is calculated by addingritieidual household
crop areas.

» Average crop area per household this is obtained by dividing total crop
area for major crops in the selected block by tlalmer of households in
the block. The divisor is the same for all majaps in the selected block
even if the crop is not grown by some householdbérselected sample.

» Estimate of block area- to determine the crop area in the block, the
average crop area per household is multiplied ly ttital number of
agricultural households in the block.

* Block Yield Assessment Yield assessments for the current season are
made taking into account factors like general avepther situation, inputs
supply, germination rates and Field Assistant’®ftdjudgement.

(After estimating crop area, yield and production the EPA, the information
is recorded in Tabulation Sheet 1)

5.3.4 Estimate of EPA Crop Area, Yield and Produdon

To estimate EPA crop area, yield and productiornyelmment Officers calculate the
following:

» Total EPA Crop Area - To calculate total individual crop area of sédec
blocks in an EPA, the total area of selected blaclken EPA is divided by
number of blocks selected and multiplied by totainber of blocks in the
EPA.
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» EPA Crop Yield - to calculate EPA crop yield (kg/ha), the Developimen
Officer averages the yield scores for the selebtedks for each crop and
convert the scores to actual yields using guidslioe converting yields

» EPA Crop Production - to calculate EPA crop production forecast,
Development Officer multiplies the EPA estimatecodp area (hectares)
by the EPA forecast of crop yield (kg/ha) and thedpct is reported in
tonnes.

(After estimating crop area, yield and production the EPA, the information
is recorded in Tabulation Sheets 2 and 3)

5.3.5 Estimates of RDP Crop Area, Yield and Prodttion for the
First Crop Forecast

* To prepare crop area, yield and production forRiEP, Project Officers,
aggregates EPA data submitted earlier to them lweldpment Officers in
their RDP. The Project Officers then submit aggtedeRDP data to the
Programme Manager who in turn aggregates for th® AD

* In the second round of the crop production estimate procedures of
estimating area, yield and production remain timesa

* However, emphasis is put on updating crop areasreasisessing crop
yield.

Field Assistants select three farmers per crop wimagput would be weighed
in the last round.

(After aggregating crop area, yield and productidar the RDP, the
information is recorded in Tabulation Sheet 4 antmitted to the ADD)

5.3.6 Objective Estimates of Crop Yield and Production fo the Third Crop
Forecast

5.3.6.1 Estimate of Block Crop Area, Yield and Prodction

Yield and production assessments for major cropdased on actual measurement
rather than subjective judgement.

To accomplish this work:

* Three sampled households are used to determine pmagbuction and
yield.

* Field Assistants are supplied with spring balant@s weighing crop
production.
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» To increase accuracy of determining yield and petida of crops, Field
Assistants remind the three farm households selefte each crop to
carefully note the number of harvest units obtaifegadach crop.

» Field Assistants weigh a sample of at least twodsts units for each crop
and to average the answer obtained.

(After recording crop area and production for theodk, the information is
recorded in Form 4 and submitted to the Developr@dficer at the EPA)

5.3.6.2 Estimate of EPA Crop Area, Yield and Produgon

» Estimate of Crop Area at EPA level- since the updated area estimates
are not required for the last phase, Developmeffit€@$ use EPA area
estimates determined during the second crop forecas

» Crop Yield and Production Estimates- Crop yield data for the selected
blocks is given in actual yield in kilograms perctae. An average of the
selected block yield is calculated by dividing them of the yield by the
number of selected blocks growing the crop.

 EPA Crop Production - Crop production is estimated by multiplying
EPA area for the crop by average yield per hectarethe EPA. The
resultant production figure is reported in tonnes.

(After estimating crop area, yield and production the EPA, the information
is recorded on Tabulation Sheets 2 and 3)

5.3.6.3 Estimates or RDP Crop Area, Yield and Prodttion For
The Third Crop Forecast

Project Officers next work with data from complet€dbulation Sheets 2 and 3
submitted by their Development Officers to aggregRDP crop area, yield and
production in exactly the same way as in roundsnd 2 of the crop production
forecast.

(After aggregating crop area, yield and productifar the RDP, the information is
recorded in Tabulation Sheet 4 and submitted toAD®)

6.0 USES OF CROP PRODUCTION FORECASTS
Crop production forecasts are the main sourcefofrmation on crop production data
and are used by different stakeholders for planniegearch and policy analysis. The

main interested bodies in crop production forecastsGovernment departments, Non
Governmental organisations, the private sectorasearch institutions.
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7.0 ISSUES, PROBLEMS AND CONSTRAINTS

While technically sound the methodology suffersnfra lot of administrative
problems.

» Lack of financial resources for the supervisiondiém result in negligence
of Field Assistants thereby undermining the acoumiccrop production
estimates.

 Lack of weighing scales and calculators result ew f objective
measurements being made in third round of the proguction forecast
survey.

» The sample size of thirty households per Field #asit has been argued
to be very large to be accommodated among the rusaetemands of the
Field Assistant, forcing Field Assistants adoptsigprt cut methods for
area measurement.

» High staff turnover results in some sections nadpenanned.

 There is a high risk of computational error resgitifrom manual
calculation of figures at different stages (frore tection to the ADD).

» Lack of a methodology for forecasting horticultupabduction.

8.0 CONCLUSION AND RECOMMENDATIONS

The current crop production forecast methodologgdntific, providing objective

and verifiable crop estimate figures. Most of th®hpems with the current crop
estimate survey hinge around lack of resourceseO@maximum support is given to
Field Assistants nearly accurate crop productiotimeges are produced. The
methodology produces crop production forecastslyirfer policy makers, planners
and researchers.
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VI.  MAURITIUS FOOD CROP PRODUCTION FORECASTING

By
Mr. R.K. Ramnauth

1. INTRODUCTION

In Mauritius, food crop production is undertakendnme 15,000 private growers on small

scale. The total physical area used for the atitm of food crop is estimated at around

4000 ha. Out of this total area some 600 ha ademupermanent gardens while the rest are
either sugarcane interlines or rotational landsincé& the crop cycle of food crops are

generally very short it is possible to harvest Btwund of crops from the same are during
the year. The average total annual harvestedisestimated at around 6500 ha. Depending
on climatic conditions the total food crop prodoatiis situated between 90,000 to 100,000
tonnes.

The plots cultivated under food crop range fromttato 2 ha and there are very few growers
cultivating over 2 ha. A relatively small amoufftioe total planted area is irrigated while the
rest are mainly rain fed. Concerning fruit prodorct the area under orchards is estimated to
be around 400 ha and is expected to increase icotinéng years. However, fruits other than
banana and pineapple are mostly grown in the badkyalthough some commercial citrus
and litchi orchards have recently been established.

Monitoring of food crop production has been perfedrfor more than 20 years. Data
collection has been performed by Field Officerstted Extension Services who have been
trained for the purpose.

2. OBJECTIVE OF FORECASTING

Food crop production forecasting is mainly condddie provide early estimates to policy
makers and stakeholders in agriculture. The progluof potato and onion is not sufficient
to meet the local demand, thus early forecast dgired to plan importation of these
commodities. Furthermore, monitoring of food cymoduction and production forecast is
intensively used by the Extension Service to adwrd assist growers in drawing their
cropping calendar and planning their production.

3. SCOPE AND COVERAGE

Food crop covers all major vegetables that are ymed and consumed locally and also
include banana, melon and pineapple. The lengtirayf cycle varies from crop to crop the
smallest being that of green bean (5 weeks) antbtigest is given by chillies (12 months).
Some of the crops like cabbage, potato, onion ate,harvested in a single round while
others like aubergine, tomatoes etc. are harvestewre than one round. A list of currently
grown vegetables with estimated yield and numberaoiest rounds is given in annex I. A
small amount of selected vegetables and pineapplexgported for short periods of the year.
Monitoring of production covers all commercial plations over the island. A small amount
of vegetables is also produced in the backyardeeifor own consumption or sold on the
local market. The amount produced is not significand thus is not covered in the
monitoring process. However, a significantly la@@ount of fruits especially banana is
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grown in the backyard. This data is not colleded adjustment to take account of this fact
is made in final production estimates.

3. INSTITUTIONAL ORGANISATION/STRUCTURE

The Agricultural Research and Extension Unit (ARE&llng under the aegis of Ministry of
Agriculture is responsible for the monitoring ofofb crops production over the island.
Collection of field data is conducted by the offe®f the Extension Department of AREU.
Extension Assistants, under the supervision of @ehkixtension Officers, conduct field
surveys at monthly intervals in their respectivaemfor data collection. Data is collected on
prescribe forms and is centrally reported to thenftry and Statistics Unit at the head
Quarters of AREU. All data entry, validation angessing is conducted by the Unit.

4. BASIC STRUCTURE

The island is divided into 9 administrative didfsic The districts have been regrouped to
form 5 main regions viz. North, South, East, Ceffest and Tea Diversification Area. The
North, South and East regions are further divided # zones while the Centre/West region
is divided in 3 zones only. The Tea Diversificatiarea is a zone by itself. The zones are
referred to as N1,N2,N3,N4,51,52,S3,54,E1,E2, E®QyEAN2,W3, and DA. The physical
areas covered by each zone are not necessarily @odaone delimitation is based on the
cultivated area and number of planters. Each z®merther subdivided into 10 equal sub-
zones for the purpose of extension activities. ehiSr Extension Officer is responsible for
each region and each zone has its own Extensiastassfor the collection of data.

5. METHODOLOGY
5.1 Data Collection and Reporting

Field surveys are conducted over the whole isldndanthly intervals by Field Assistants in
their respective zones. Thus, each cultivated fielvisited at least one a month. Data is
collected from observations taken directly from fieédd and from information given by the
grower. The information gathered is compiled bgality for each crop and reported on
prescribed forms referred as the ‘Food crop StesisReturn’ (annex Il a & b). The
following are reported in the Food crop StatisReturn for each month:

a) Zones,

b) Sub-zone,

c) Locality (village),

d) Ownership (owner, sugar estates, metayer),

e) Type of cultivation (interline, full stand etc.)

f) Crop observed,

g) New area under cultivation,

h) Area harvested for each crop,

i) Estimated yield for each crop,

J) Harvest number if crop is harvested in more thasraond.

52 Estimation of Cultivated Area
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Both newly planted and harvested areas for eagham reported at monthly intervals in the
Food crop Statistics Return. The exact area ot wiahe fields is obtained from the owners.
Area estimation is necessary when more than one isrgrown in the same field or when
part of the field is left fallow. Areas are estied by using the steps method. Most fields are
rectangular and easy to measure. Non — rectanfelds are reduced to rectangles and
triangles for measurements.

5.3 Crop Yield Assessment

Crop yield assessment is conducted by Extensionstass under the supervision of the
Biometry and Statistics Unit. Under normal corati8 yield assessment for common crop is
conducted once or twice in a year. In case oflanusy event like drought, cyclone or flood
a set of fresh assessment is made to review yedtmate. Yield assessment for specific
crops like potato, onion and, tomatoes are car@dharvest time using a specific
methodology.

5.4 Potato Yield Assessment

A minimum of five fields is selected at random fre@ach zone. Separate samples are taken
from regular and interline plantations falling ireane. From the selected fields ten plots of
160 cm X 150 cm are selected per hectare of plantatEach sample consists of 2 rows
giving a total of 10 plants. The first plot is seed from any corner of the field on thé"15
plant of the 18 row. The plot will include 5 plants from the™@and 17" row respectively.
The next subsequent plot is selected 32 rows arpladfls away from the first/preceding plot
in the direction of the field. The harvested potaibers are weighed after cleaning and
removal of non-marketable tubers using a pan balasmading an accuracy of at least 50g.

5.5 Onion Yield Assessment

A minimum of five fields is selected at random freech of the three main growing areas for
respective varieties. Five equally spaced begsstire selected starting from one corner of
the field leaving one bed strip on each side. Ama plot of 300 cm in length is selected
from each of the selected beds measuring 120cm. widee first plot is taken at 300 cm
inside from the border of the field and the subsedylots are taken following the diagonal
line of the field on the selected bed strip. Tlavlested onion bulbs are weighed after
topping and removal of non-marketable bulbs usim@ia balance reading an accuracy of at
least 50g.

5.6 Yield Assessment for Other Crops

Five fields are selected at random from each zdtvem each field five equally spaced rows
are selected. Random plots of 2 rows of 5 plamtsing along the length of the row are
selected. In this case there are some crops hamirliple harvest which are conducted
usually between 2 to 7 days or more. The harvestgdtables are weighed, at each harvest
rounds, after cleaning and removal of non-marketgarts using a pan balance reading an
accuracy of at least 50g. The cumulated weighgrotluce from each harvest round from a
plot is used as the total yield of the plot.

5.7 Plot Yield Estimate
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The average yield of a plot of specified size isaoted by using a simple average of yields
from assessed plots. The average yield is thetipiied by the corresponding factor (10,000
divided by size of plot in B) to obtain the estimated yield per hectare. @aust be taken to
adjust for pathways and non-cultivated areas betvibels which varies from crop to crop.
Some crops may have non-cultivated area as larg6%sof total field.

5.8  Crop Forecasting

Production forecasting is conducted at various tgoim time depending on crop and
requirement of users for this information. Howevmoduction forecasts are required either
for a long term or start of planting season.

Long term forecast (forecast before any plantatiaa started) is derived from linear trends
obtained from past five years production data. uatipents are made in respect to the current
climatic situation and other factors influencingguction such as availability of land and
inputs.

The next method used for forecasting is estimatioproduction through the amount of seed
required for the season. This method gives ayfgiobd initial estimate in the case of potato
production as the total seed required for the seascsupplied only by the Agricultural
Marketing Board. The production estimate is ol#diby multiplying the amount of potato
seed in tonnes by the yield factor. The yielddads the amount of ware potato obtained
from one tonne of seed potato. This method isulsehere data is available on the total
amount of seed allocated or available for actuahtaition.

The other method of forecasting involves newly pdanarea. The production forecast is
obtained by multiplying the total newly planted aréor the month by the previously
observed yield of that particular zone. Thus thialtof all the zones provides a national
estimate. Here the forecast is at a point in tiliséanced by the length of the crop cycle from
the date or month of plantation. The productiaimetes for crops having a planting season
over more than one month is obtained by addinge#tienates from previously planted areas
which have not been harvested yet. Though thishadeyields a good estimate it is not
suitable to forecast beyond the length of the cragpe.

Forecasted estimates are updated taking into cemagidn climatic changes and pest and
disease evolution. However, a production forecast always originate from a long term
one, updated if data is available on seed allocadiod the estimate is further refined with
area put under cultivation. Finally, the forecdstegures may be verified with actual

production figures.

6. USE OF INFORMATION

The estimates obtained are used by the Early Warbinit and is disseminated to other
stakeholders in agriculture although the Food c@aplook, which is a monthly publication
of AREAU. Early estimates are also used by thet@éBtatistics Office for use in National
Accounts and Economic Indicators. Production fastdor potato and onion is used by the
Agricultural Marketing Board for planning importati of these commodities. The Ministry
is also a user of such an information to ensurerstant supply of vegetables for local
consumption and the tourist industry. Other usaes the Chamber of Agriculture, the
Agricultural Services and FAO.
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7. PROBLEMS AND CONSTRAINTS

The main constraint of high importance is the unatdity of a methodology for forecasting
and estimating fruit production. Transport fa@kt has been a constraint, for quite some
time, for conducting surveys especially to accesisld in sloppy regions and places which
are difficult to access by car.

Equipments are not available at regional levelaoilitate data capture. Thus, the system
takes a lot of time from data collection to actpabcessing, as all the field reports are
processed centrally.

8. CONCLUSION
The present methodology is providing sufficienbmfiation to users but there is a lot of
room for improvement. However, it is expected thduture there will be a demand for

earlier and more accurate production forecast whrompts for an update in the present
methodology used.
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(ANNEX 1)
List of Foodcrops grown in Mauritius
Crop Average Harvest Crop Average Harvest

Yield (t/ha) | Rate Yield (t/ha) | Rate

(Months) (Months)
Asparagus 6.3 3 Ginger 3.5 1
Bean
Banana 194 12 Green Pea 1.7 1
Bean 4.4 1 Groundnut 2.9 1
Beet 17.2 1 Ladies Finger 4.9 6
Bittergourd 3.5 3 Leek 10.9 1
Brinjal (A) 11.1 6 Lettuce 13.7 1
Brinjal © 14.0 6 Maize 5.2 1
Broccoli 15.5 1 Cassava 15.3 1
Cabbage 20.8 1 Onion 28.8 1
Calabash 11.6 2 Patole (Snake Gourd 7.1 2
Carrot 14.3 1 Petsai (Chinesd5.8 1
Cabbage)
Cauliflower 20.0 1 Pineapple 16.8 3
Chillies (C) 5.9 4 Pipengaille 10.1 3
Chillies (L) 4.0 6 Potato 23.2 1
Chillies (S) 3.8 12 Pumpkin 14.2 2
Chouchou 21.8 6 Squash 9.6 1
Cucumber 9.5 2 Sweet Pepper 13.2 1
Eddoes (C) 9.3 1 Sweet Potato 14.0 1
Eddoes (V) 8.3 1 Tomato 10.3 2
Garlic 6.7 1 Watermelon 135 1
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Vil. ZIMBABWE FOOD CROP PRODUCTION FORECASTING
METHODS

Prepared and presented by:

Benhildah Nyaradzo Dube (NEWU) Zimbabve

Executive Summary

In Zimbabwe, crop-forecasting exercises are caroedtwice a year, during the cropping
season. A number of organisations are involved aodf crop production forecasting
exercises. In order to have an official crop-fostitey figure, a National Crop forecasting
Committee was formed. The Central Statistical @ffissue out official figures, which are
agreed upon by the National Crop forecasting Cotemit

Most of the organisations with food crop productforecasting methodology are the Central
Statistical Office (CSO), National Early Warning iUfor Food Security (NEWU) within
Agricultural Technical and Extension services (Aex), Farmer Organisations and seed
houses. The methodologies used by these orgamisatither than CSO, are included in this
paper.

CSO carries out surveys in the large-scale comae(ppstal) and the communal sector
whilst NEWU produces crop-forecast figures for thmall-scale commercial and the
communal sector. The department of Agritex condaets collection for NEWU. Visual
assessments are conducted in the two sectors blesasurvey is also conducted in the
communal sector. Farmer organisations produced®yior their members, and seed houses
provide the overview of seed sales. During a comemimeeting, all the organisations present
their figures for each crop and the figures arewised until one national figure is produced.
A report which cover all methodologies used by aig@ations involved in was produced by
CSO in 1998.

Organisations that utilise the information are ppland decision-makers in government
ministries and departments, Non governmental osgaioins and the private sector. The
information is disseminated to the users by postnfrCSO and by request to other
organisations involved in forecasting. NEWU useg timformation in food security
assessments, which are disseminated in monthlydeodrity bulletins, and other reports.

The recommendation from the food crop forecastiogmittee members is that, there is a
need to standardise the methodologies used by memlganisations. The other
recommendation is that of combining resources deoto come up with one figure for each
crop by sector.
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1. INTRODUCTION

1.1 Background Information

There are many organisations involved in crop faséag in Zimbabwe. In order to have
agreed official figures, a National Crop Forecag@ommittee was formulated in 1986. The
Central Statistical Office (CSO) chairs this contget The committee is composed of
Marketing Boards, Farmer organisations, Seed hougesernment and other private
organisations. The National Committee is subdivid®d three functional subcommittees,
namely; Cotton, Grains and Oilseeds and Tobacc@ @recasting Subcommittees. Each
subcommittee is chaired by a marketing institutioin the respective crop. The other
subcommittee is the methodology subcommittee ctidigeCSO, which is non-functional at
the moment.

The officially accepted crop forecasts cover tespst of which five are food crops (namely;
maize, sorghum, finger and bulrush millet and gouris. Crop forecasts for other food
crops, not officially forecasted, such as wheat adible beans, are available in some
organisations. The Grains and Oilseeds subcommittedred by Grain Marketing Board
forecasts all of the food crops. Organisations #ratinvolved forecasting of food crops are
Farmer organisations, National Early Warning Uit Food Security (NEWU) housed in
Agricultural Technical and Extension Services (AGRXK) and Central Statistical Office.
These organisations present figures to the GraidsCilseeds sub-committee, for the sectors
where they carry out surveys. The figures are dadited upon and a consensus on national
figures is reached. The figures will be presentethé Main Crop forecasting committee for
validation and forecasts are issued each year bycthairing organisation, CSO. The
preliminary forecasts are issued in March or Aantl the final forecasts are issued in May.

1.2  Objectives of Crop Forecasting

Food crop production forecasting is carried oubrider to determine, in advance, indication
of the production prospects before the harvestlam@xpected retention and sales.

1.3 Uses of Crop Forecasts

Crop forecasts are used at international, regioraional and sub national levels. The figures
are incorporated into the regional and internatistetistics and used in formulation of trade
policies and planning of food aid. At national Isvthe figures are used in the assessment of
food availability in the country to enable:

* Preparedness in cases of expected national foodtdefr surplus (e.g. import-export
planning and food aid by Non Governmental Orgaiosa).

* Planning of procurement programmes by tradersemitnd storage companies.

* Preparation of storage facilities by storage corgsan

« Formulation of crop market strategies.

» Articulation of policies pertaining to crop pricasd subsidies e.g. policy formulation
by Ministry of Lands and Agriculture).

» Estimation of the contribution of the food cropGooss Domestic Product.

* Research by academic and research institutions.

* NEWU assess the food security situation in the trgursing crop forecasting figures,
and publish the information in Food Security bulstwhich are disseminated to
policy and decision-makers in government departsant the private sector.
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At sub national level crop forecasts are used & aksessment of food availability in the
communities. The assessment will give an indicatbmlistricts were there is excess food
and those that have inadequate food. The assessaratile decision-makers in;

» Planning of transport by transporting companies) wansport food to deficit areas
* Planning of storage of the food crops by storagepamies

« ldentification of areas which require food aid

* Research and developmental work in the communities

2.0 METHODOLOGIES USED BY GRAINS AND OILSEEDS CRM®ORECASTING
SUBCOMMITTEE MEMBERS

The organisations covered in this paper are memimexdved in food crop production
forecasting other than CSO.

2.1 National Early Warning Unit for Food Security
2.1.1. Introduction

NEWU has the mandate to provide advance informaiothe food and nutrition situation at
national and sub-national level for the formulatiand implementation of national and
regional policies and action programmes, with thieglterm objective of improving food
security. Major activities aimed at achieving thaitt$ objective include crop production
forecasting, estimation of food availability andcessibility, yield modeling, monitoring of
crop, livestock and water supplies situation, @epessment and vulnerability assessments.

Crop forecasting is conducted in the communal andllsscale commercial sectors and data
is available at national, provincial, district acmmmunal land levels. The figures are utilised
by private and governmental organisations, Nati@ralp Forecasting Committee, and also
for the Unit's own analysis, for food security gaviarning purposes. Crop and livestock
monitoring (executed at a fortnightly period frono\mber to end of the cropping season),
crop assessments and yield modeling are some dbtie that are used to verify of crop

forecasting data.

Agritex staff collects and submits data for the tUiihe Field Staff (Extension Officers) are
the enumerators and each is responsible for ond. Wdre data to be collected during the
crop forecasting exercise include area plantedeewgd production (or yield), retention for
own consumption and expected sales to all marketiritets. Two methods are employed
during the crop forecasting exercises, and these(rSubjective (Traditional) survey, also
used in small-scale commercial sector and (ii) Saraprvey (objective). The Sample survey
was introduced in the 1989/90 cropping season geroto complement the subjective
method. Crop forecasting is carried out in all fmoes and the exercises are carried out twice
a year.

2.1.2 Subjective Method of Crop Forecasting

The Traditional Survey is more subjective and datlie. The information collected relies on
the Field Officer’s subjective judgement, expereggnatuition (or simply opinion) to estimate

the yield and area under each crop. Estimatestdegned at communal land level. Thus the
data collected could be utilised at communal lamdi district levels.
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The data is collected early January (for the Fiesind of crop forecasting) and in early
March (for the second round/final of crop forecag}i Crops covered are major cash crops
(tobacco, cotton, sunflower, soyabeans, paprika edithle beans), grain crops (maize,
sorghum and millets) and groundnuts. Agriculturaktelsion Officers use different
approaches to estimate the area and yield (som&user interviews) and their experience
to estimate the sales and retention for that season

The officer submits ward totals or small scale caruial total to their supervisors (an officer
at the district) who compiles the total for the eoomal land and fills in the pre-designed
forms. Forms are submitted to the NEWU via the Pr@al offices.

Strengths of the method

» lItis easy and cheap to carry out given the limreburces that are faced by Agritex.

» All the forms are submitted to the NEWU officestime because there is less work
involved in the collection of the data.

« Estimation of data at communal area level. Thigllgiwes a clear picture of the food
availability situation at the lowest level in thesassment of food security situations.

Weaknesses

The information is undependable since no formalesyrs carried out and also due to the fact
that it is subjective.

2.1.3 Sample Survey

Sampling

This is an objective and quantitative data colctmethod, which involves sampling of
households from a village. The sampling was desidodit into the Agricultural Extension
Officers’ work programme without disrupting theirormal duties. The first round
(preliminary) crop forecasting is done in Januang @ final forecast in March so that the
figures could be presented to the Crop Foreca§omgmittee.

The sampling design is a stratified two stage ramdampling. The sample is selected from
the 5th administrative levels, the ward, whichasnposed of about 5 to 6 villages (about 500
- 1000 households). The villages in a ward areptimaary sampling units (PSU) where one

village is selected. The households in a villagethe second sampling unit (SSU) where 10
farming households are randomly selected. Thegellselected may change after five years
when the officer is allotted a random serial nunfbethe villages.

The District Agricultural Extension Officer usestiRandom Table prepared by NEWU to
allot random numbers to each Field officer in thstritt. The first number is the random
village number, which is used to select the villagethe ward. This is accomplished by
listing the villages (in the ward) in alphabeticatler, and selection of the village with the
allotted serial number. The second allotted senmhber is the random household number,
which the field officer uses in the selection df first households in the selected village. The
field officer lists all the crop-growing householsthe selected village in alphabetical order
and systematically selects the households. A sapinterval of ten percent of the
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households in the selected village is applied. Th#onal sample size is about 12 000
households.

Crop Coverage

The crops covered in this survey are Maize, SorghiMhunga, Rapoko, Groundnuts, Cotton
and Sunflower. Data on retentions and sales iecitl through careful interviews with the
respondent. In the second round, data on avaikibtsks from last year’s production is also
collected.

Area Measurement

The method used for area measurement is the paudtigod and area will be the Length of
the field multiplied by the Widthin most cases the shape of a field is not regdahe'give
away’ and‘take in” method is used to approximate the field to a sjoara rectangle. The
aim is to approximate the field to a regular shagier a square or a rectangle. The portion
of the field ‘given away’ should be approximatetyual to the portion ‘taken in’.

The Enumerator paces normally along the lengthvaidth of the field counting and noting
down the number of paces. The number of pacedwitlonverted to metres using the pacing
coefficient and a ready reckoner provided by NEWbe area of the field will be converted
to hectares.

Yield Measurements

The yield is measured using Farmer Appraisal Metudi the Extension officer's experience
(visual assessments). The Agricultural Extensiofic@®fs average the farmer and their own
yield estimates to estimate average yield per fapee crop and later production (production
= area X yield). Some of the variables used toreg® yield are Crop stand, Crop population,
Crop condition and Crop stage.

Data Tabulation

The data collected for 10 households in a villageecorded in a pre-designed form. This
data is extrapolated to village and then ward leVel estimate the collected data at ward
level, a multiplication factor is multiplied withh¢ totals for the sampled households. The
formula for the multiplication factor (K) is as fols:

K= !T\/ X TH[
10
Where: K = Multiplication factor
Ty = Total number of villages in a ward
Ty = Total number of households in the sampled gdla

The ward level data is then compiled together to te district total. The District
Agricultural Extension Officer fills up the distti¢abulation sheet, which is compiled by
NEWU at national level.

Strengths of the Method

-62-

SELECTED TECHNICAL PAPERS
METHODOLOGY OF FOOD CROP FORECASTING IN SADC



SADC FANR DIRECTORATE & WORKSHOP PAPERS

« It gives more reliable and more accurate data agpaced to the visual assessments
since the method is less subject to the Enumesabminion. The area and production
estimation is based on systematic sampling of éhexted farm households.

* The sampling design of the sample survey has amardage that it fits into the
Extension Officer's programs without disrupting th@mal activities.

» Since the National Early Warning Unit is also ie&ted in the sub-national level food
availability, the sample survey gives better estéwaf area planted, production and
available stocks at district level.

* The method has a probability of estimating the damggerrors.

* The method has the advantage of using Field ExianSfficer because farmers are
more open to reveal their estimates of expectezbgala person with a good rapport
with them.

Weaknesses

% The sample size is very small to use the estintateaed level. This is caused by the
use of Field Extension Officer as enumerators bezdbey feel that they are now
having much more work to do since the survey regumore work as compared to
the subjective method.

% This method is more costly as compared to the stibpemethod.

% The other weakness of this method is that, the Eaimpaken from one village, which
can be totally different from another village iretlvard. This causes more error as
compared to sampling from the whole ward especif@iycrops that are minor in
some areas such as finger millet.

% The crop yield and production is based on a subgcamnethod since the cob

measurement was not implemented.

2.1.4 Fortnightly crop and livestock monitoring

In addition to the crop forecasting exercise, timi Uses a monitoring tool during the
growing season. Pre-designed forms are dispatchi tfield staff via provinces. Field
extension officers are instructed to report on giaatings, planting dekadstage and
condition of the following crops and graze: magaighum, finger and bulrush millets,
soyabeans, groundnuts, sunflower, cotton, editdafeobacco, pasture and veld. The field
officers are required to give comments in the comingcelumns. Expected yields are also
assessed from the last dekad of January. The nsguoytdistrict and by major farming
sectors namely: large scale commercial, small smatemercial, communal and resettlement.

2.1.5 Crop assessment

NEWU carries out crop assessment exercises, inlmiation with other organisations; to
crosscheck on the crop forecasting submissionsvesteThe crop assessment is carried out
in February when the first round of crop forecagtias been done. After the exercise, the
NEWU team will have a general overview of the ditaon the ground. This experience
will be used in coming up with national figures ithgrthe crop forecasting committee
meetings, correction of questionable data submétetluse in different meetings.

2.1.6 Water Requirement Satisfaction Index (WRSI) Mdel and Remote Sensed Data
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NEWU agro-meteorologist carries out dekadal crapdasts using a modified FAO
developed model. The agro-meteorologist uses trdehiiased on water requirements of a
crop versus the actual amount of rainfall receiviéee yield figure is used to crosscheck on
crop forecasting figures. During the past two yetins model was not functional since there
were excessive rainfall since the model does ribtate negative effects of excess water on
yields. The agro-meteorologist also use remoteeseimormation from The Southern Africa
Development Community - Regional Remote Sensing tdrdetermine vegetative cover and
rainfall activities which will help in crop assessm and forecasting.

2.1.7 Constraints and Recommendations
Constraints

% Since the methods use the Extension Officers taa¢ lother duties, forecasting and
estimating data adds more work to their normalvais, thereby reducing accuracy
and timely collection of data.

%+ The supervision of data collection involves digtend provincial staff that have other
activities resulting in lower supervision of datalection. Some of the figures are not
cross checked before they arrive to the NEWU office

% The implementation of the sample survey requiresbueces such as transport,
stationery and other equipment such as the tapsuresy which need more financial
resources, which are not always available. MoshefExtension officers use bicycles
and sometimes walk to reach farmers which are pyrtogriate for the surveys.

% Training of new staff on data collection is notread out effectively due to lack of
financial resources.

% There is a new structure in the Agritex field diwig where one extension officer

(who is a specialist e.g. agronomist), will be spble for four or more wards. It

will be very difficult for the officer responsibl®r crops to cover all wards during

crop forecasting.

Recommendations

To address some of the constraints highlighted alioe following recommendations could
be followed.
» Although data collection is part of the extensitaffs normal activity, there is need
to make resources available during the crop foteaaperiods.
» Training of field officers should be incorporateda the Agritex training programs at
district level.
» Since there is lack of proper supervision, thegenged to have a separate financial
base for crop forecasting in order to increase fiplf supervisors.
* The sample size in the survey should be in pergenterms since population in wards
is changing.

2.2 Farmer organisations

The farmer organisations involved in food crop tagting are the Commercial Farmers union
(CFU), Zimbabwe Farmers Union (ZFU) and Indigen@osnmercial Farmers Union (ICFU).
Each organisation produces forecasts for its mesniethe past few years there were no
formal figures from the ICFU and rough estimatesengsed for their members.
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The Commercial Grains Producers Association (CGP#)bsection of CFU, carries out
surveys in April every second year covering abol80D Large Scale Commercial Maize
producers, with a 45 percent return. Date of physti varieties, fertiliser applications and
harvest date intentions are analysed. The surw®sdhe area planted to maize or sorghum,
and an early projection of yields. Monthly survegse undertaken during the periods
September to June, by a sample-base of 40 large-smanmercial maize producers
countrywide. Trend of plantings ratio between YeWd/hite maize, actual yield previous
season, and expected yield current season areredptuthe surveys. Expected yields are
adjusted each month, as the season progressedalRagtordings and distribution are
closely monitored so as to assess the effects adssive/lack of rainfall and the stage of
development of the affected crop. The forecast f@GPA give rough indication of grain
production for the season since there are fewelUl@kembers. The CFU also forecast
groundnut production for its members through susvey

The ZFU provides forecasts for their members in ¢neall holder sector (small scale
commercial, communal and resettlement). The org#iois uses commodity representatives
in each ward that reports on area planted, andtreomis and opportunities faced by the
farmers. Area forecast is limited to ZFU memberly 080 there is need to use figures from
other organisations. The yield forecasts are vessful in coming up with national yield
figures. ZFU mostly works in collaboration with Agx and in some cases uses NEWU
fortnightly reports in arriving at their figuresFB also works in collaboration with NEWU
on carrying out crop assessment exercises.

2.3 Seed Houses

Seed houses provide trends in seed sales of gmtheilseeds to the grains and oilseeds crop
forecasting subcommittee. The members of the subttiee will then use the information in
coming up with crop forecasting figures for eacbpcr

3. ISSUES, PROBLEMS AND CONSTRAINTS

3.1 Issues and Problems

» There has been duplication of activities by orgatiss involved in crop
forecasting which will give rise to a subjective yaf coming up with the
nationally accepted crop forecasts.

* In some cases the users do not rely upon the fetréigares and the subcommittee
cannot defend itself due to subjectivity used abnal level.

» There is no mechanism in place to standardise ritje forecasting methods used
by all stakeholders in crop forecasting.

3.2 Constraints

» Most of the government organisations involved iapcforecasting do not have
adequate financial and human resources.

» Some of the organisations are not mandated to ojp furecasts so they do not
have the skills to carry out statistically soundvsys.

» Although some of the private and donor organisatiare willing to help the crop
forecasting exercises in Zimbabwe, there are utgiital problems that are
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hindering co-ordination among the stakeholders. &ofithe organisations are not
willing to combine resources with others.

4. CONCLUSIONS AND RECOMMENDATIONS

4.1 Conclusion

The major problems faced in crop forecasting amgred on inadequate resources whilst
there is duplication of resources by organisatignestly government) that are involved in
crop forecasting. Therefore there is a need to aoentesources by the organisations and do
crop forecasting together or to give the respolisiltio one organisation. This action will
improve on supervision of data and will centre mogsources to the organisation so that
more accurate figure will be obtained.

4.2 Recommendations

The method used in reaching a consensus for natmmoauction figures are
subjective and not well accepted. Therefore, thera need to formulate one
methodology, which is scientifically based, for #ile farming sectors, to give
more accurate and reliable figures. There should lseparate budget for crop
forecasting purposes in the organisation respan$iblcrop forecasting.

The two government departments (i.e. CSO and AGR)Tigvolved in crop
forecasting should combine resources (either huorafinancial resources) to
carry out the crop forecasting exercise. These departments are duplicating
each other in carrying out crop forecasting surveythe communal areas using
more resources than necessary.

Most of the new Officers are not trained on howcésry out crop forecasting.
Therefore, enumerators (i.e Extension staff) shomdde basic training and
refresher courses at district level.

The extension officers have many activities to yaout during the crop
forecasting exercise resulting in compromise of figaires. In this case the
enumerators should have adequate time to carrthewtxercise in order to come
up with reliable figures.

There is need to have Crop Forecasting Committedistaict and provincial level
rather than having the committee at national ledehe. This will reduce the
subjectivity of the figures at national level sintte committees at lowest level
will have a clear picture of what is on the growatnpared to national committee.
A post harvest survey, involving stakeholders iopciforecasting, should be
carried out in order to test the accuracy of fostiog figures. For the past years,
the Crop Forecasting Committee was producing fomp groduction figures
without testing the accuracy of the figures throagbost harvest survey.
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VIll. THE USE OF TIME SERIES IN CROP FORECASTING
LINEAR MODELS VERSUS NON-LINEAR MODELS
Prepare by
F. Ngopya, FAO Statistician/SAFR
1. INTRODUCTION

In some countries, linear models, based on timeseare used for crop forecasting. These
models are often econometrics models of the form:

Yi= BO+X1tBl+x2tBZ+X3tB3+ ------------ +X ntBn+|:|t

Where ¥ = the value of the dependent variable at time t
Xnt = the value of independent variable n at time t
Bn= the value of the regression coefficient of thealae X,

o = the value of the constant
L, = the random variable

The most simple of these models is the simple esgva linear model, with only one
independent variable, and the most commonly usetiime-series based forecasting is the
Trend, which equation is:

Y= b +at H

where b is the constant term and a three regressiafficient which can be
interpreted as the value of annual average (ifin igears) of growth. The estimated
model could be written as follows:

Y=b+at

In this model, while b is of positive sign in gealerd can be of negative or positive sign.
Therefore, the forecast values derived from theehuadll be either continuously increasing
or decreasing, depending of the sign of a

The use of such model is absolutely inconsistentsfwort-term crop forecasting, since
although with have evidence of the decrease ofptbduction, due for instance to drought
during the previous crop seasons, our model wiitiooie to yield increase of the production,
if (a) is of positive sign as it is usually the case.

This is why we are proposing an alternative, whiemee-series are to be used for crop
forecasting: the use of non-linear model, whichéhtthve possibility of yielding increase or
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decrease forecast values. The more popular ofinear models are those of Box & Jenkins,
and Exponential smoothing models. The estimatibopasameters in Box and Jenkins are
very complicated and their interpretation as wellhe exponential smoothing models are
more simple are also as efficient as Box & Jenkiglels (ARMA and ARIMA models).
Furthermore, we have designed small software (apooent of ECOSTAT) for the
forecasting using a simple exponential smoothingdeho However, software such as
STATPLAN or TSP could also be used in the subsecigapters, we will give a theoretical
overview of the model, and a concrete example usiagnodel and a linear model.

2.  EXPONENTIAL SMOOTHING MODELS

Exponential smoothing refers to a class of methadwhich the value of a time series at
some point of time is assumed to be determined dst palues of the time series. The
importance of the past values declines exponeptasd! they get older. This technique is
similar to moving average s except that with expoia¢ smoothing, the past values have
different weights and all past values contributeame way to the forecast.

Exponential smoothing methods are short-term fatog methods. They usually produce
good forecasts for one or two periods into the reitu The advantage of exponential
smoothing is that it is relatively simple to applixponential smoothing should not be used
for medium or long-term forecasts. Since it depeneavily on the more recent data points,
it tends to perform well in the very short termdeaof crop forecasting) and very poorly in
the long term.

Exponential smoothing model produce forecast bylinmg the forecast for the previous
period with an adjustment for past errors. Thhig technique tries to automatically adjust
for past errors. In exponential smoothing, the am@f response to past errors is determined
by the smoothing constant. The smoothing conswrgt number between 0 and 1 and
indicates the fraction of the past error to usadjusting the next forecast. If the smoothing
constant is 0, there is no adjustment for past&rrVhen the smoothing constant is close to
1, there is maximum adjustment for past errorse blast smoothing constant for any time
series is usually found by determining the valuat thives the best fit to some historical
period.

Exponential smoothing models are generally classifin three categories: single, double and
triple. We will limit our study to the single expential smoothing model that is the simplest
of these techniques. It produces forecasts ubmdollowing equation:

R+ =BX: + (1P
Where:

F = forecast at time t
X; = actual value of time series at time t
3 = smoothing constant

It should be noted that, this model is most appad@rfor use with time series that has no
trend since the error correcting mechanism is smiblese forecasts will always lag behind
any series that has an increasing trend.
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According to our experience, the default value & smoothing constant could be set at a
starting value of 0.7, and then modify this valbg, studying the correlation between the
actual time series and the calculated values. dEffieitive value to be kept will be the value

which provide the best correlation coefficient beénw the observe time series and the
forecast one.

3. CASE STUDY.

We will use the evolution of maize production immtiabwe from 1990 to 1999.

Years 1990| 1991 1992 1993 1994 1995 1996 1997 198809

Production(*000 1994 | 1586| 361 | 2012 2326 840 2606 2192 1418 1p20
MT)

Use of the Trend in crop forecasting

From the above series, the estimated model#s®.0016 + 1770t

The following table and chart give the observed smmdcast values from year 1990 to year
2001.

Years 1990 1991 19920 1993 1994 1995 1996 1997 199899 | 2000
Production(‘000 | 1994 | 1586| 361 2012 2326 840 2606 2192 1408 1520
MT)

Forecast (‘000 1770 | 3540| 5310| 7080 8850 106R0 2606 2192 1418 1520470
MT)

/ —e— Forecast
10000 —m— Production

Production (000 tonnes)

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Years

You can notice on the chart that the real prodacisocompletely under the chart of
the forecast production. You will always forecastincrease in the production and
never a decrease despite the high variation.
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3.2 Use of Smoothing model for forecasting.

Years 1990 | 1991| 1992 1993 1994 1995 1996 1997 1998999 | 2000 | 2001
Production('0 | 1994 | 1586 | 361 2012 2326 840 2606 219p 1418 1520
00 MT)
Forecas§=0. 1994 | 1790 | 1075 1543 1934 1387 1998 2095 1756 163818
5)
Forecas{§=0. 1994 | 1708 | 765 1637 2119 1223 2193 2192 1650 1p3949
7
Forecast 3540 | 5310| 7080 8850 1062p 2606 219 1418 1520 7 194818
(B=0.8) 0
3000
2500 +
2000 A 7 —e— Production
; \ / \-\-/-
M % —@— Forecast (b=0.5)
1500 -1 v—
| Forecast (b=0.7)
1000 /
y Forecast (b=0.8)
500 -
0
Q Yy ol ) > S © A N ) O %
) ) ) ) ) ) ) ) ) ) O \)
SAEEIEE S S S R S

You can notice in this chart, that according toasgumption, the smoothing constant

0.7 is the best, because it yields the forecaseroloser to the

reality.

According to this model, we can say that the prdéidacof maize in Zimbabwe will

not exceed 1 650 000 tons this year.

This might not be true, however, my intention igitaw you intention to the fact that,
if you want to use time series for crop forecastymu should use non-linear model.
The forecast yield by the trend (which is a lineardel) is 19470 000 tons which is

absolutely impossible.
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IX. REPORT ON A WORKSHOP DISCUSSION ON CASSAVA

PRODUCTION FORECASTING AND ESTIMATION

1. IMPORTANCE OF CASSAVA

Provides food, income and employment for 500 mmllieople in Africa, Asia and
Americas,

40% of these people i.e. 200 million people (Haéf population of Africa) — eat
cassava daily (FAO, 1993),

important crop in 30 Africa countries,

Southern and Eastern Africa sub-region, important i

Angola,

Mozambique,

Tanzania,

Zambia,

Malawi.

VVVVY

Need to reflect cassava production/consumptionad balance sheet,
Suitable crop for (limited) cross-substitution.

2. WHY IS CASSAVA SO IMPORTANT A CROP?

Many reasons, among them:

S@roaoop

Grows in soils with low fertility,

Does not require chemical fertilisers and is mesdlient t pets and diseases,
Drought tolerant (not necessarily drought resi3tant

There is certainty of at least some yield, evereurdiverse conditions,
Possibility of continuity of supply throughout tiear,

Has many end uses — human consumption, animal ifeghaktrial application,
Emergency crop,

Correlation between levels of poverty and imporéaatcassava; a candidate for
commodity — based approach to poverty alleviation.

3. MAIN CHARACTERISTICS OF THE CROP

The main characteristics of the crop making caspavduction estimation difficult:

®op oW

Continuos planting,

Occasionally have cassava fields with a crop &int stages of maturity,
Crop is occasionally harvestegiiéce —medl,

Crop can be stored in the ground for many monthsnwhis ready for harvest,
Yields tend to “peak” after 8 — 15 months, thereaétecline.
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4. STATEMENT OF THE PROBLEM

a) If there is continuous planting,
¢ How do you estimate AREA PLANTED during one season?

b) What constitutes cassava production? Is it:

¢ “in the ground availability”
or
¢ ‘“harvested cassava?

¢) If cassava is continuously harvested,

¢ How should the HARVESTED AREA within a given cropeson be estimated?

¢ How should the HARVESTED QUANTITY within a givenap season be
estimated?

5. LIMITATIONS OF CURRENT METHODOLOGIES

a) Planted area — usually subjectively determined.
b) Yield:
» Usually subjectively determined,
* Sometimes use estimate from research station,
» Crop-cutting measurement — gives “in the groundlaldity”.

6. POSSIBLE METHODOLOGIES:

a) Area estimation (planted and/or harvested)
- Pacing method

b) Harvested Production
- Recording method,
- For crop-cutting randomly select plants,
- Estimation of percentage of “in the ground ava#&pl
- Harvested within a season.

' A dekad is a ten-day period.
" V. Mckay (ZGPA) provided the information on CGP#ethodology.
Information for the other organisations arénathe Crop Forecasting Report by CSO.

-73-

SELECTED TECHNICAL PAPERS
METHODOLOGY OF FOOD CROP FORECASTING IN SADC



