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Foreword

Decision making in agricultural production is a complex process in which many
risks need to be considered for an informed decision to be made. Farmers face
many types of risks related to production, marketing, legal, social and human as-
pects. In many parts of the world, weather and climate are one of the biggest pro-
duction risk and uncertainty factors impacting on agricultural systems perfor-
mance and management. Extreme climatic events such as severe droughts, floods,
cyclonic systems or temperature and wind disturbances strongly impede sustain-
able agricultural development. Hence weather and climate variability is considered
in evaluating all environmental risk factors and coping decisions.

Coping with agrometeorological risk and uncertainties is the process of mea-
suring or otherwise assessing agrometeorological risks and uncertainties and then
developing strategies to cope with these risks. There are many challenges. In many
developing countries technology generation, innovation and adoption are too slow
to sufficiently counteract the increasingly negative effects of degrading environ-
mental conditions. Even in the high rainfall areas, increased probability of extreme
events can for example cause increased nutrient losses due to excessive leaching,
runoft and water logging. Lack of attention to preparedness and response strate-
gies is a major challenge.

Currently there are many opportunities that can assist in coping effectively with
agrometeorological risks and uncertainties. One of the most important strategies
is improved use of climate knowledge and technology, which includes the devel-
opment of monitoring and response mechanisms to current weather. By provid-
ing new, quantitative information about he environment within which the farmers
operate or about the likely outcome of alternative or relief management options,
uncertainties in crop productivity can be reduced. Quantification is essential and
computer simulations can assist such information and may be particularly use-
tul to quantitatively compare alternative management and relief options in areas
where seasonal climatic variability is high and/or that are prone to extremes. Given
the current recognition of the importance of preparedness to cope with risks and
uncertainties as compared to the practice of reactive responses, it is necessary to
take stock of the opportunities that exist in coping with agrometeorological risks,
to develop suitable practices/strategies and to disseminate them widely.

It is with this background that WMO had organized the International Work-
shop on Agrometeorological Risk Management: Challenges and Opportunities in
conjunction with the 14th Session of the Commission for Agricultural Meteorolo-
gy of WMO held in New Delhi, India. The workshop was co-sponsored by the Asia-
Pacific Network for Global Change Research (APN), the Bureau of Meteorology,
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Australia; the Centre Technique de Coopération Agricole et Rurale — Technical
Centre for Agricultural and Rural Co-operation (CTA); the Food and Agriculture
Organization of the United Nations (FAO); the India Meteorological Department,
Météo-France; the Ministries of Science and Technology and Earth Sciences, Gov-
ernment of India; the UK Met Office; and the United States Department of Agri-
culture (USDA).

The workshop reviewed the components of farmers’ agrometeorological coping
strategies with risks and uncertainties in different regions of the world and dis-
cussed the major challenges to these coping strategies, such as reducing the vul-
nerability of different agro-ecosystems to weather and climate related risks and
uncertainties, access to technological advances, particularly in developing coun-
tries, and attention to preparedness and response strategies. Structural measures
such as irrigation, water harvesting etc., and non-structural measures such as use
of seasonal to inter-annual climate forecasts and improved application of medium-
range weather forecasts for strategic and tactical management of agriculture were
addressed. A special evening symposium on weather risk insurance for agriculture
reviewed the use of crop insurance strategies and schemes to reduce the vulnera-
bility of the farming communities to agrometeorological risks.

I hope that the papers presented in this book will serve as a significant source of
information to all agencies and organizations involved with designing and imple-
menting appropriate strategies and related services to farmers in their efforts cope
with weather and climate risks.

M. Jarraud
Secretay-General
World Meteorological Organization



Preface

In many parts of the world climate change and extreme climatic events such as se-
vere droughts, floods, storms, tropical cyclones, heat-waves, freezes and extreme
winds are one of the biggest production risk and uncertainty factors impacting ag-
ricultural systems performance and management. These events direct influence on
the quantity and quality of agricultural production, and in many cases adversely
affect it. Although agrometeorology particularly deals with production risks and
evaluation of possible production decisions, to solve local problems of farming sys-
tems the other risk factors have to be taken into account. Inappropriate manage-
ment of agroecosystems, compounded by severe climatic events such as recurrent
droughts, from West Africa to northern Sudan, have tended to make the drylands
increasingly vulnerable and prone to rapid degradation and hence desertification.

In the context of the need for increased agricultural productivity to meet the
food and nutritional needs of the growing populations in the world, coping with
agrometeorological risk and uncertainties is a very important issue and there are

many challenges as well as opportunities as explained in the foreword by Mr M.

Jarraud, the Secretary-General of WMO. Accordingly, the Management Group of

the Commission for Agricultural Meteorology (CAgM) of WMO recommended

the organization of the International Workshop on Agrometeorological Risk Man-
agement: Challenges and Opportunities from 25 to 27 October 2006 in New Del-
hi, India in conjunction with the 14th Session of the Commission for Agricultural

Meteorology of WMO. The workshop, hosted by the India Meteorological Depart-

ment (IMD) and the Ministry of Science and Technology and Earth Sciences of the

Government of India, was attended by 188 participants from 78 countries. The spe-

cific objectives of the workshop were:

e To identify and assess the components of farmers' agrometeorological coping
strategies with risks and uncertainties in different regions of the world, e.g. ex-
treme climatic events (droughts, floods, cyclonic systems, temperature and wind
disturbances etc.), inadequate attention to agroclimatic characteristics of a loca-
tion, lack of timely information on weather and climate risks and uncertainties,
lack of crop diversification etc;

e To discuss the major challenges to these coping strategies with agrometeoro-
logical risks, such as reducing the vulnerability of different agro-ecosystems to
weather and climate related risks and uncertainties, access to technological ad-
vances -- particularly in developing countries --, attention to preparedness and
response strategies, to agrometeorological services, to training of intermediar-
ies between NMHSs and farmers etc;
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e To review the opportunities for farmers to cope with agrometeorological risks
and uncertainties in different parts of the world, e.g. with structural measures
(irrigation, water harvesting, microclimate management and manipulation and
other preparedness strategies) and non-structural measures (use of seasonal to
inter-annual climate forecasts, improved application of medium-range weather
forecasts) for strategic and tactical management of agriculture;

e To provide on-farm examples of appropriate coping strategies for minimizing
agrometeorological risks and uncertainties and of sustainable agriculture;

e To review, through appropriate case studies, the use of crop insurance strategies
and schemes to reduce the vulnerability of the farming communities to agrome-
teorological risks;

e To discuss and recommend suitable policy options, such as agrometeorological
services for coping with agrometeorological risks and uncertainties in different
parts of the world.

Altogether there were 8 sessions (including opening and closing session) in the
workshop during which 25 invited papers were presented. In the workshop sessions,
firstly weather and climate events and risks to farming from droughts, floods, cy-
clones and high winds, and extreme temperatures were identified through risk and
risk characterization. Papers on approaches to dealing with risks highlighted pre-
paredness planning, risk assessments and improved early warning systems which
can lessen the vulnerability of society to weather and climate risks. Enterprise di-
versification, contract hedging, crop insurance, weather derivatives and weather
index insurance play a key role in developing agricultural risk management strate-
gies. A special session examined the use of crop insurance strategies and schemes
to reduce the vulnerability of the farming communities to risks posed by weather
and climate extremes.

A number of strategies were identified to cope with risks. These include the use
of seasonal forecasts in agriculture, forestry and land management to assist allevia-
tion of food shortages, drought and desertification. The use of integrated agricul-
tural management and crop simulation models with climate forecasting systems
give the highest benefits. Strategies to improve water management and increase the
efficient use of water included crop diversification and better irrigation. Especially
important was the application of local indigenous knowledge. A combination of
locally adapted traditional farming technologies, seasonal weather forecasts and
warning methods were important for improving yields and incomes. Challenges
to coping strategies were many and identified in several papers. Particularly im-
portant was the impact of different sources of climate variability and change on
the frequency and magnitude of extreme events. Lack of systematic data collected
from disasters impeded future preparedness, as did the need for effective commu-
nication services for the timely delivery of weather and climate information to en-
able effective decision making. Finally a range of policy options to cope with such
risks were presented. These included contingency planning, use of crop simulation
modelling, and use of agrometeorological services.

All the participants in the workshop were engaged in discussions on these pa-
pers and developed several useful recommendations for all organizations involved
in agrometeorological risk management, particularly the National Meteorologi-
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cal and Hydrological Services. These have been presented in the final paper in this
book.

As Editors of this volume, we would like to thank all the authors for their ef-
forts and for their cooperation in bringing out this volume in time. We are most
grateful to the India Meteorological Department (IMD) and the Ministry of Sci-
ence and Technology and Earth Sciences of the Government of India for hosting
this meeting and to the Secretary-General of WMO for his continuous support and
encouragement.

M.V.K. Sivakumar
R.P. Motha
Editors
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CHAPTER 1

Extreme Weather and Climate Events,
and Farming Risks

John Hay

1.1
Introduction

Extreme weather events, and climatic anomalies, have major impacts on agricul-
ture. Of the total annual crop losses in world agriculture, many are due to direct
weather and climatic effects such as drought, flash floods, untimely rains, frost,
hail, and storms. High preparedness, prior knowledge of the timing and magni-
tude of weather events and climatic anomalies and effective recovery plans will do
much to reduce their impact on production levels, on land resources and on other
assets such as structures and infrastructure and natural ecosystems that are inte-
gral to agricultural operations. Aspects of crop and livestock production, as well
as agriculture’s natural resource base, that are influenced by weather and climatic
conditions include air and water pollution; soil erosion from wind or water; the in-
cidence and effects of drought; crop growth; animal production; the incidence and
extent of pests and diseases; the incidence, frequency, and extent of frost; the dan-
gers of forest and bush fires; losses during storage and transport; and the safety and
effectiveness of all on-farm operations (Mavi and Tupper 2004).

Figure 1.1 illustrates how the climate influences agricultural production - spe-
cific climatic conditions, including absence of extremes, are required for optimum
production. There are major gaps between the actual and attainable yields of crops,
largely attributable to the pests, diseases and weeds, as well as to losses in harvest
and storage.

When user-focused weather and climate information are readily available, and
used wisely by farmers and others in the agriculture sector, losses resulting from
adverse weather and climatic conditions can be minimized, thereby improving the
yield and quality of agricultural products. While most emphasis should be placed
on preparedness and timely management interventions, there will always be a need
for the capacity to recover quickly and minimize the residual damages of adverse
events and conditions (Stigter et al. 2003).

This paper focuses on a risk-based approach to managing the detrimental conse-
quences of extreme weather events and climatic anomalies such as those described
above. Basic concepts related to risk and to risk management are explained, fol-
lowed by a discussion of farming risks. Details of risk characterization procedures
are provided, along with some practical examples. Given the important conse-
quences of climate change for agriculture, attention is given to projection of risk
levels into the future. Again some practical examples are provided. Finally, relevant
aspects of risk management are discussed. Overall conclusions are also presented.
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Fig. 1.1. The role

of climate in agricul-
tural production
(from Mavi and
Tupper 2004).
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Why a risk-based approach? In recent decades there have been major advanc-
es in short-term and seasonal weather forecasting, as well as in long-term climate
modelling. These have yielded major improvements in early warnings and advi-
sories as well as in longer-term planning. This is resulting in increasing emphasis
on proactive rather than reactive management of the adverse consequences of ex-
treme weather events and anomalous climatic conditions on agriculture. It is also
increasing the diversity of options available to farmers and others in the agricul-
ture sector to manage those impacts. Increasingly, farm managers and other prac-
titioners are seeking more rational and quantitative guidance for decision making,
including cost benefit analyses. As will be demonstrated in the following sections,
a risk-based approach to managing the adverse consequences of weather extremes
and climate anomalies for agriculture goes a long way towards meeting these re-
quirements. It also provides a direct functional link between, on the one hand, as-
sessing exposure to the adverse consequences of extreme weather and anomalous
climatic conditions and, on the other, the identification, prioritization and retro-
spective evaluation of management interventions designed to reduce anticipated
consequences to tolerable levels.

Finally, risk assessment and management procedures have already been em-
braced by many sectors in addition to agriculture - e.g. health, financial, transport,
energy, and water resources. As will be shown in the following section, a risk-based
approach provides a common framework that facilitates coordination and cooper-



