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SADC/FAO REGIONAL EARLY WARNING SYSTEM


PROJECT GCPS/RAF/270/DEN 

P. O. Box 3730


Harare, Zimbabwe


PREFACE

(Proposed for John to consider.  Please edit or add whatever you think is necessary)


An important component for sustaining an operational system is to develop self-help manuals.  With this in mind, the Regional Early Warning System for Food Security Project (GCPS/RAF/270/DEN) has embarked on this task dealing with agrometeorology.  


It would be highly desirable to forecast weather systems accurately.  The physical scientists have not been able to do so in the time scales needed for early warning for food security.  Similarly, it would be easy if the biological response from these weather systems were precisely known.  Unfortunately, the interactions of these systems are not well known.  Consequently, agrometeorologists, who work with professionals in many different disciplines must integrate assorted tools to seek reliable assessments.  This manual is an attempt to provide these tools.  It includes several tools which can potentially improve the assessment products from the National Early Warning Systems in SADC.


This agrometeorological manual is the first training manual of this type in SADC.  Future editions are bound to improve.  This publication is designed to serve the professional agrometeorologist, who has interest in operational systems.  It can also serve new members of the National Early Warning Units as they are assigned to the early warning system.  Other new tools will emerge; these can be added with time.


We hope this manual will serve as a useful reference in future training programmes.







John R. Rook







Chief Technical Adviser
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M.
Addendums


I.  INTRODUCTION 

Agrometeorology is an essential discipline in early warning systems for food security.  In the Southern Africa Development Community (SADC), the Regional Early Warning System for Food Security has had previous training programmes that provide output products from agrometeorological data inputs.  These products have included, for example, relationship between moisture availability and crop yield; integration of crop and pest reports with rainfall and temperature; use of satellite remote sensing for interpreting greenness index to crop condition, etc.


More can be done, however.  The contributions by agrometeorologists have not approached the potential that could be reached in an operational context.  Data and other resource constraints have been part of the reasons. In spite of these constraints it is necessary for each country to maintain an in-house training capability.  This manual has been developed to assist with this capability.  It is designed to be practical and applicable in early warning activities.


II.  OBJECTIVES OF MANUAL

(
To provide a self-help manual of potential tools for agrometeorologists to use in the context of operational early warning systems for food security.


(
To provide a syllabus and guidance material for SADC and other users in future training programmes.


III.  SCOPE OF MANUAL

Agrometeorology is a multi-disciplinary field.  Consequently, it is not possible to produce an all-encompassing training manual that covers all aspects of this field.  Broadly speaking, the application of agrometeorology involves the use of data from several sources to provide a "convergence of evidence".  Basic meteorological observations provide a bulk of these data; however, other sources such as remote sensing and agricultural field reports are used to complement each other.  In this publication, primary emphasis is placed on tools that use meteorological and agricultural data.  Remote sensing, although extremely important and a major data source, will be covered only in general commentary to indicate the complementary nature of this important data set to agrometeorological monitoring and assessment.  The user is urged to refer to other applicable reports on the use of remote sensing for monitoring and assessment purposes.   


Although it is desirable to produce a manual that can be used universally, this is not entirely possible for several reasons.  Weather systems vary; consequently, only specific weather parameters may be practical; infrastructure of early warning systems also differ; this leads to overlapping functions and different methods; levels of technical expertise and human resources vastly differ among countries .  These are some of the reasons why there is a need for a manual which can be used to complement other available training resources.  This publication is directed towards agrometeorologists in SADC; however, the tools and examples described may also be applied elsewhere in early warning activities.


Software application is not included in this manual.  These have been developed and published elsewhere.  Where applicable, references to readily available software will be made. This manual, however, could be used to complement established software for agrometeorology.  Emphasis is placed on practicality, principles and notes that can guide the agrometeorologists and others to address their specific needs in applying the tools. 


IV. CONTENTS OF MANUAL 


The approach to converging of evidence in early warning systems for food security is to apply different assessment tools.  These are described in the volumes below.


Volume A. Water Balance: WRSI as a Monitoring Tool

The Water Requirement Satisfaction Index (WRSI) is the backbone of the tool used in most the of the National Early Warning Systems in SADC.  Much has been published on this index, e.g. FAO publications including the FAOINDEX software programme.  Consequently, it is not intended to repeat what has been published.  Emphasis in this volume will be placed on other aspects of the index, including advantages and disadvantages; options of input data (soil moisture, planting date, crop, weather) to the end of the growing season;at what time frame is it most effectively applied;  sensitivity of the method,  


Volume B.  Crop-Yield Forecasting Models

There are many types of crop yield models.  In this section, only a brief mention is made of the types.  The major emphasis in placed on three empirical methods, depending on available data.  These are the simple linear regression model (Level III), the FAO quantitative matrix forecast model (Level II) and the relative yield model based on information from the previous year only (Level I).


Volume C.  Calibration of Yield Against Forecasting Variables

In this volume, the calibration approaches deal with regression analysis involving more than one variable.  These variables may include derived variables such as evapotranspiration and FAO Water Satisfaction Index; management inputs such as fertilizer, high-yielding varieties; reference crop data, relative yield, trend, etc.  The relationship could be linear or non-linear.  Approaches to dealing with variables that are highly correlated with each other are discussed.


Volume D.  Risk Analysis of Elements

Rainfall probability has long been calculated by agrometeorologists and climatologists.  However, this tool has not been implemented in the context of early warning for food security.  Given the status of the crop in mid-season, and the current moisture situation,  what is the chance of receiving the needed moisture to the end of the season?


Volume E.  Growing Degree-Day

A potentially simple and useful index to track the development of crops in the temperature climate zones is the degree-day.  It is a temperature-based index of energy.  In SADC, such as Republic of South Africa, Lesotho and Swaziland. It is particularly important where abnormal occurrence of frosts could hamper crop development at planting and towards maturity.


Volume F.  Monitoring Agrometeorological Conditions

In this volume, selected agrometeorological elements including rainfall, growing degree-day, WRSI, phenology and condition of crops are used to illustrate how they could be plotted and interpreted in early warning for food security.


Volume G.  Estimating Missing Data and Spatial Averaging

Missing data is a common problem in agrometeorology.  Also, the spatial inference from a few widely-scattered reports is also a recurring problem.  These problems are crucial in an operational system such as early warning for food security and must be addressed.  In this volume, some of the common missing data techniques are reviewed.  The use of satellite data, including Cold Cloud Duration (CCD) and IDA GIS (IGT) to assist for spatial interpolation are briefly introduced to indicate the importance of this emerging data base and tool.


Volume H.  Estimation of Some Agrometeorological Variables

To activate the agrometeorological models for operational use in early warning crop assessment requires strategies to acquire input variables that are not routinely reported.  In this volume, these variables include water holding capacity, effective rainfall, soil reserve at planting and planting date.  The potential use of Normalized Difference Vegetation Index (NDVI) to interpolate planting data is also discussed.


Volume I.  Writing Agrometeorological Assessment

The final agrometeorological end products are the result of much work.  This work and resources are wasted, however, if the products do not gain the readers' continued interest.  Consequently, agrometeorological statements (assessments) must be readable and easily understood.  Common sense rules apply.  These are discussed with examples.  The absolute need to issue regular assessments and forecasts is stressed.


Volume J.  Designing and Integrating an Operational Agrometeoorlogical System

Many field agrometeorologists are technicians with limited management experience and limited resources.  Under these limitations, it becomes difficult to develop and implement an operational agrometeorological plan.  This plan can be modified with time as resources become available.  It includes the flow from data collection to product output and the delivery system to the user.  This volume provides an example of a structured integrated modular-based flow chart which is designed for use in an agrometeorological operational system.  New tools can be added as resources or requirements change.  Each module is illustrated and discussed.  This visual management tool allows for a coordinated plan with other agencies and is aimed towards timely delivery of products to the users.


Volume K.  Crop Reporting Cards

Agricultural field reports are an essential component of crop monitoring in early warning.  The crop reporting card system varies in different countries, but it should include fundamental and timely information necessary to integrate them with weather reports.  Description of sample crop cards, which varies in its simplicity are illustrated and discussed.


Volume L.  Episodic Events

Episodic events are relatively sudden events that can cause a major diaster when the production outlook is seemingly bright.  The impact of these events can manfiest itself from a few hours to over a period of time.  These events include, but is not limited to, flood, hail severe wind, freeze, and prolonged drought.  They may also be non-weather events such as severe pest infestation, civil strive, etc.  As these events are episodic, they are rarely included in models.  One tool that could help agrometeorologists in early warning is to develop a historical information file of these events.  This volume describes a suggested table format and possible contents and guidelines to develop such a file.


Volume M.  Addendums
      
Provision for additions and modifications can be made and is included in the present volume.  With this in mind, this publication includes a section where material for new tools can be added with time.  One potential example of this is the use of specific remote sensing data as a tool for agrometeorological assessment.


V.  STRUCTURE OF MANUAL

In covering the applicable tools for this manual, a structured format is proposed which is designed to assist the individual and make it easier to follow.  The following sections are included for each tool:


A.
Title



The objectives of the section for each tool is briefly given.


1.0
Background



This section provides a general background of the tool including concepts and principles.  Basic principles and applicable theory, is brief and held to a minimum.


2.0
Data Requirement



Recommended meteorological and agriculture data are listed.  Options are also discussed for situation where the required data are limited or not available.  In addition, comments on desirable record length, when appropriate, is discussed recognizing the reality of field data in SADC.


3.0
Procedure: Step-by-Step Description



This section is a step-by-step description of what needs to be done to utilise the tool and produce a product.  


4.0
Sample Calculations



Illustrations of the steps described in the "Procedure" section is used.  Potential output products are also illustrated where they are considered helpful in understanding the steps.


5.0  Limitations



Limitations of the agrometeorological tool are discussed to provide information to the user that will allow judgment decisions to be made by the user.


6.0  Potential Operational Issues



In operational activity, problems of data availability are frequent.  What are the options to cope with these problems?  These are discussed for each of the tools.


7.0  Exercise



Summary questions are included to help understand the important points of the method.  These questions may also be used by trainers in future group training.


8.0  Answers to Exercise


9.0  References



Pertinent references which are likely to be available in the region are included for each tool.


Within each section, sub-sections may be included.  The number will depend on the specific tool discussed.
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