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Preface

A workshop on Preparing for El Niño: Advancing Regional Plans and Interregional Communication  was
hosted by the International Research Institute for Climate Prediction (IRI) on April 29 - May 01, 2002 in
Palisades, New York.  The workshop was organized to bring together leading regional representatives of
the seasonal forecasting and applications community to advance regional preparedness by informing plan-
ning processes and developing communications networks, and to draft action plans to confront an El Niño
event in 2002-2003.

Participants were invited from 12 regions that are characterized by significant historical El Niño impacts
or that otherwise manifest societal vulnerability to climate variations.  Many have been involved in the
development of regional climate information and applications networks, while others were recommended
as strong candidates for network development. Representatives from regional, national, and international
organizations (World Meteorological Organization, World Bank, US Agency for International
Development, NOAA’s Office of Global Programs, US Climate Prediction Center and Dialogue on Water
and Climate) also participated in the discussions and planning.

The specific objectives of the workshop were to:
• Evaluate the current state of the global and regional climate system and regional forecasts 
• Evaluate regional preparedness and potential El Niño impacts
• Share experiences inter-regionally
• Develop a global strategy for regional preparedness
• Refine mechanisms for interregional knowledge exchange.

This document provides a summary of the workshop outcomes and next steps as defined by the meeting
participants. The wealth of knowledge and experience shared among participants was far beyond what can
be expressed in these pages, although, a synthesis of major themes is attempted.  

This workshop was prepared on short notice, to advance preparedness for an emerging El Niño in 2002.
To paraphrase one participant, “its long-term goal is to effectively build resilience in societies, and there-
by reduce the vulnerability to El Niño related regional climate effects.”  In preparing for the next El Niño
and in building systems for the future, much work remains to be done.  We hope that this workshop con-
stitutes one small step towards assisting affected regions to cope with this El Niño, and strengthens region-
al systems in the long run for managing climate variability and change.

Workshop Steering Committee, June 2002
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Welcome Letter

Palisades, NY - April 29, 2002

Dear Participant,

Let me extend a warm welcome to this workshop on El Niño/Southern Oscillation (ENSO) preparedness
and inter-regional communication. As of this writing, an El Niño event during 2002-2003 is more likely
than not. We cannot know with certainty what the effects of El Niño on regional climates will be, nor the
impacts of potential climate anomalies on society. What we do know, however, is that El Niño affects
regional climates and that these effects are to some extent predictable.  

The International Research Institute for Climate Prediction (IRI) has organized and sponsored this work-
shop to bring together experts on climate and its impacts from regions affected by El Niño around the
globe. Together we will review the El Niño forecast, its potential impacts in affected regions and the state
of regional preparedness.  Based on this information we will identify measures that can be taken within
the context of emerging regional climate information and applications networks and globally to  prepare
for El Niño.

Whether or not an El Niño materializes this year, we also know that El Niño and its counterpart, La Niña,
continually reoccur.  Therefore we must continually strive to improve society’s understanding and man-
agement of the climatic shifts that accompany them.  As we move into the future, where climatic patterns
are potentially even more uncertain, it is vital that we strengthen capacity at all levels – national, regional
and global – to adapt human activities within the context of the climate system.

In support of this endeavor the IRI will work with the international community toward the establishment
of mechanisms to facilitate inter-regional communication to improve management of climate variability.
These include the development of a network of regional climate correspondents and a web-based climate
information and applications system developers’ toolbox.  Input and insight from you, the workshop par-
ticipants, will be essential to refine these correspondent and toolbox concepts. Your input at the workshop
and your continued efforts will be vital to meet the needs elaborated over the next few days.

Thank you for coming and I look forward to working with you during the workshop and beyond.  If you
need anything during the meeting please do not hesitate to ask me or any member of the IRI staff.  Again,
welcome!

Sincerely, 

Antonio Divino Moura
Director General
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Overall Patterns in Regional Preparedness
The workshop on which the following report is

based was designed to promote regional preparedness for
an El Niño event this year, as well as to contribute
towards strengthening of regional climate networks for
managing climate variability and change in years to
come.  Summaries on the state of  preparedness in El
Niño/Southern Oscillation (ENSO) affected regions
below from the developers and implementors of a dozen
such networks illustrate that progress has been made
since the El Niño of 1997/98 in understanding, anticipat-
ing, and preparing for El Niño impacts.  The following
comments are generalizations about the overall state of
regional preparedness, based on a review of the regional
summaries that appear later in this report.  Preparedness
varies across regions, so further detail should be sought
on a region-by-region basis from the regional prepared-
ness summaries and their authors.

Advances in regional preparedness since the
previous event of 1997/98 are clearly evident in many
areas.  In many regions, a great deal has been learned
about the effect of ENSO on regional climate.  Impacts
of  regional climate variations are increasingly well doc-
umented and understood.  As important, there is an
emerging ability to characterize uncertainty with respect
to ENSO’s effects on climate and their impacts.  Progress
has been made in the ability of national meteorological
centers and research institutions to forecast seasonal cli-
mate. Progress has also been made in developing and
issuing consensus climate outlook guidance at the
regional level in advance of key seasons when climate
impacts on society are expected to be greatest.  

Many of the Regional Status Reports below
document involvement by potential and actual climate
information users  in  interpreting and applying climate
information in decision-making contexts.  This involve-
ment is leading to an increasing recognition of the impor-
tance of social and economic vulnerability in determin-
ing the impacts of climate. Progress has also been made
in identifying specific vulnerability factors in climate-
affected sectors.  

An ongoing dialogue that has taken place
between climate information producers and users since
1997 has contributed to the establishment of mechanisms
for applying climate information. These include sectoral

committees, formalized planning sessions and contin-
gency planning.  An on-going process of integration
between international, regional and national-level efforts
to manage climate variability appears to be underway.

Much remains to be done, however.  In general,
the improved ability to anticipate climate conditions has
not translated as well into the ability to anticipate climate
impacts.  This is partly due to the diverse nature of poten-
tial impacts, which makes forecasting impacts a more
complex endeavor than forecasting one or two climate
variables. Anticipating impacts requires systematic mon-
itoring of vulnerability characteristics of sectors or pop-
ulations affected by particular climatic hazards or
shocks.  Earlier and more accurate warning of climate
impacts will depend on the continued involvement of
experts who can precisely characterize the vulnerability
of climate-affected socio-economic systems.  

Similarly, knowledge about decision-making
frameworks and options that can employ climate infor-
mation is still sketchy compared to knowledge of the cli-
mate system and its workings.  This translates into an
uneven ability to effectively channel tailored climate
information to decision makers in support of specific
types of decisions.

Two additional areas that deserve further atten-
tion are (1) more effective use of the media to communi-
cate climate information to the public at large, and (2)
systematic documentation and evaluation of climate
forecast use.  

Given the advances in capabilities since 1997,
and the predicted weak to moderate strength of the
developing El Niño, the next 12 months offer the oppor-
tunity to evaluate and improve some of the preparedness
measures which have been initiated. The developing El
Niño provides an opportunity to strengthen regions’ and
countries’ abilities to manage predictable climate shocks.
Some key needs were identified: 
• the need to foster relationships among organizations
to strengthen regional climate information and applica-
tions networks, and to strengthen these networks as pri-
mary sources of information in coping with El Niño and
climate variability
• the need for sufficient human and financial resources
to be able to meet increased demand for information
under El Niño conditions, and

Summary of Outcomes and Next Steps



• the need for involvement of sectoral and other experts
to aid in forecasting and managing impacts and guiding
design of tailored products to support decision-making.

Finally, educating users to develop flexible cop-
ing strategies given the probabilistic nature of climate
forecasts remains a major challenge. Experience has
shown that forecasts are perceived as deterministic by
users and the public.  As all forecasts are probabilistic,
however, the only certainty is that sometimes the least
expected outcomes will occur. This cloud has two silver
linings.  First, unexpected outcomes reinforce the need
for developing appropriate and effective risk manage-
ment strategies that take into account the real uncertain-
ties inherent in probabilistic predictions.  Second,
regions where there is predictive skill have demonstrated
that confidence-shaking experiences can eventually be
overcome because, in the long run, the probabilities
favor greater benefits from using climate forecast infor-
mation over simply guessing.  Nonetheless, it is recog-
nized that improvements in forecast skill are necessary,
and much research is focused on this goal.

ENSO Update and Current Conditions
This workshop was prepared quickly in

response to the predicted development of El Niño in
2002/2003.  In March, the IRI estimated a 70% chance of
El Niño developing (30% represents the uncertainty).
(Box 1 presents the IRI ENSO Quick Look updated as of
July 2002.)  The likelihood of a basin-wide El Niño per-
sisting through the calendar year is now 90%, although
the magnitude of the event is likely to be weak or mod-
erate.  The implications of El Niño for regional climates
are complex, and for climate related impacts even more
so.  However, a number of regions already facing climate
and/or economic stresses have increased vulnerability to
potentially adverse climate conditions associated with El
Niño in the coming months.

Common Elements of the Planning Process
Planning sessions were held to develop a vision

and elements of an action plan for each region, building
on ongoing programs and emphasizing what can be
accomplished immediately with available resources. To
address short-term preparedness, regional groups (1)
defined plans for clarifying the message on the current El
Niño event, including mechanisms for updating informa-
tion, and (2) identified ways to capitalize on the current
demand for information about El Niño to highlight areas
for long-term improvement in the use of seasonal climate
forecast information in decision-making.  In the latter
context the groups considered how to improve on exist-
ing networks for communicating climate information.
WMO has a long term plan to work with global forecast
centers and regional climate centers (RCCs) to ensure

accepted standards for seasonal and interannual climate
information.

The plans highlight critical needs and actions,
some of which may require additional resources to
implement, particularly in the long-term.  The regional
participants may further develop elements of the region-
al plans and communicate with funding agencies regard-
ing those elements requiring additional resources.

A number of important messages are recurrent
in the regional planning reports:
• It is important to emphasize climate anomalies and
their potential impacts rather than the characteristics of El
Niño itself.
• This El Niño event will result in regional impacts but
those impacts will vary from place to place within coun-
tries and regions.  The impacts will not be the same as
those experienced in the previous event of 1997/98
because both climate and socio-economic circumstances
are different.
• Nonetheless, there is a great deal of information avail-
able through regional and national climate centers and
their networks that can be used to anticipate and manage
El Niño-related climate anomalies, as modified by other
local and regional influences. Regional climate networks
and centers are stepping up their efforts to supply this
information in light of El Niño.
• Inherent uncertainties about El Niño’s effect on
regional and local climates, and the impacts of climate
anomalies on affected locations and sectors, require
appropriate and informed risk management approaches.
Decisions should incorporate "no regrets" strategies to
take into account the possibilities of unexpected out-
comes.
• The current El Niño also highlights the continued
need to strengthen regional, national and global climate
networks and centers. This includes growing involve-
ment of sectoral experts who can act as intermediaries
for the communication of climate and impacts informa-
tion among the various scientific and user constituencies.
These networks and centers are the building blocks for
sustainable systems to anticipate and manage climate
variability and change in the future.

Summary of Two Mechanisms for Inter-regional
Communication: The Affiliates Network and Climate
Information System Developers’ Toolbox

Two mechanisms were proposed by the IRI at
the workshop for facilitating inter-regional communica-
tion on climate related issues.  Such communication
assists with documenting and managing climate impacts
and with the development of sustainable climate infor-
mation and applications systems.  One was an inter-
regional network of affiliates.  The affiliates in the net-
work would be regional experts, able to interpret climate

Preparing for  El  Niño:
Advancing  Regional  Plans  and Interregional
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Box 1. IRI ENSO Quick Look (http://iri.columbia.edu/climate/ENSO/currentinfo/QuickLook.html).
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forecasts and document their uses in specific contexts.
The affiliates would facilitate and/or perform:
1. High quality analyses of climate impacts in sensitive
sectors throughout their respective regions 
2.  Documentation of climate impacts 
3. Interpretation to improve understanding of these
impacts.  

Moreover, systematic communication about
impacts and the use of forecasts will provide insights for
improving management of social and economic stresses
related to climate variability. This will be helpful not
only within each region but also across regions, as expe-
riences are systematically shared inter-regionally.

Following discussion at the workshop on how
such a network could be formulated to promote intra-
and inter-regional knowledge exchange, next steps iden-
tified included identification of the means of formalizing
the network, development of information formats and
methods, and identification of information-sharing
mechanisms.  The IRI agreed to coordinate this process
and act as a clearinghouse for region-specific proposals.

Since the April meeting, nine proposals for
regional affiliates activities have been developed by
regional participants and submitted to the IRI.  The pro-
posed activities include (1) those which emphasize cli-
mate related impacts analysis and reporting to a broad
community, that can be initiated in preparation for the
potential El Niño this year and (2) those which empha-
size building regional networks through meetings and
workshops to enable (1) above in the future.  The IRI
encourages efforts in both regional network building and
climate related impacts analysis and reporting.  After
careful consideration of the present needs of the commu-
nity, and in light of the developing El Niño, a decision
has been made to support pilot projects which can imme-
diately begin to assess and report on climate related
impacts and communicate such information regionally
and internationally.

Elements of proposed affiliates activities which
meet immediate needs and provide a pilot phase for gen-
erating knowledge regarding climate related impacts will
be posted on the workshop web site (http://iri.colum-
bia.edu/outreach/meeting/ENSOWS2002/). Such
regional activities include:
• National or regional monitoring of climate impacts in

important sectors during 2002/2003
• Documenting the use of seasonal forecasts within
affected sectors and decisions made 
• Providing information sharing via website for use by
regional organizations, updated monthly during
2002/2003.

The other mechanism proposed at the workshop
was a web-based climate information system developers’
toolbox. The toolbox would provide a portal into region-
al climate information network activities, and a vehicle
for sharing selected information, tools and techniques
across regions. Its purpose is to assist regional climate
information system developers in promoting more effec-
tive use of climate information.  In addition to informa-
tion provided by the affiliates network, toolbox content
could include links to regional climate information sys-
tem web pages, training course curricula and modules,
project design aids, pilot project results, and a link to a
database on climate information applications being
developed by the IRI.  

Following presentation of a prototype demo
developed jointly by the IRI, NOAA/OGP and the World
Bank and discussion by workshop participants, next
steps were identified. These included a review of the
toolbox demo site based on discussion at the workshop,
further identification of regional collaborators, and
organization of the process of managing and presenting
content and of obtaining and incorporating feedback. IRI
and NOAA/OGP agreed to coordinate follow-up on the
toolbox, building upon work already ongoing in many
regions along these lines to date.

Next Steps
The April meeting contributed to regional pre-

paredness planning in response to the developing El
Niño.  At this writing, preparations continue with some
urgency as the likelihood of the event increases.  For
more information regarding ongoing efforts in particular
countries, regional participant contact information is pro-
vided at the end of this document.  The IRI, as part of a
broader effort by the Earth Institute at Columbia
University, is making special efforts to support El Niño
affected regions through ongoing and new programs in
the coming year.
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The following summarizes workshop discus-
sions on key cross-cutting topics related to planning for
El Niño events and climate anomalies.

Part I: User Needs and Linkages
This discussion explored regional efforts and

experiences in developing communication networks,
identifying intermediaries, clarifying message content
which is appropriate and responsive to user needs, and
mechanisms for the above.

Regional Networks
Regional networks are structures through which

information on climate and its impacts is exchanged to
inform national and local decision-making.  They
involve those who have common information interests
and needs.  For example, a network in East Africa
includes food security specialists as well as climatolo-
gists.  Agricultural networks are fairly well developed in
many regions and disaster management networks are
increasingly being linked in.  In all cases, from the per-
spective of users the climate event is not the issue; the
issue is the climate impact.  The long-term socio-eco-
nomic benefits of these growing networks will depend on
a better understanding of climate impacts and on the
involvement of both public and private sectors.

Intermediaries
Intermediaries are important in climate infor-

mation networks because they understand both social
systems and climate science.  They link information
providers with users and help to tailor general informa-
tion for particular uses.  Climate services in many
regions have been working with civil society and disas-
ter management organizations, agricultural ministries,
private agricultural organizations and water resource
managers to identify intermediaries and forge working
relationships.  In some regions intermediaries have been
identified by mass mailings, in others by classifying
users and determining key players in each area, and
finally by making individual contacts and developing
partnerships.  Mechanisms for interaction between the
climate and intermediary/user communities include
monthly representation at sub-regional user meetings
and participatory user workshops.  Some sectors are pay-

ing for workshops and information which defrays costs.
Communication requires learning from all participants,
and should be seen as a long-term building process.

The media are important intermediaries.
Misleading information disseminated by the media, how-
ever, can lead to unwanted consequences, often due to
poor communication between the climate community
and journalists.  Such consequences can be ameliorated
by developing relationships with individual journalists to
improve their understanding, holding media training
workshops and getting journalistic input on writing
media releases. Greater emphasis should be placed on
potential climate anomalies and their impacts and less
emphasis on ENSO, which can be a distraction from
more pressing considerations.

Virtual Conferencing
Virtual conferencing technology might become

part of an overall strategy help to strengthen communi-
cation networks in a cost effective way and its use is
being explored in some regions, notably Central
America.  Effective use of virtual conferencing, howev-
er, requires strategic identification of its role within a
larger package of information dissemination and com-
munication activities.  The most powerful elements of
society have better access to information, while those
with little power often have little access.  Thus, groups
who are most vulnerable and in greatest need of infor-
mation are not always those who have access to it.
Virtual conferencing does little to balance such
inequities, unless it is used to inform more powerful gov-
ernmental and NGO decision-makers, who can forward
information on to larger audiences. Virtual technology
can potentially be used to reach high-level decision-
makers who are more likely to have time constraints
which might prevent them from attending briefings.
Intermediaries who can reach specific constituencies
should be selected for attendance at virtual conferences
when possible.  Used in this way, virtual conferencing
technology can extend the reach and scope of a climate
network beyond what is possible through the use of
exclusive and expensive face-to-face international meet-
ings.  It may also help reduce the costs of providing and
using climate information, a contribution to sustainabili-
ty.

Key Topics for the Planning Process
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Part II: Decision-making Under Uncertainty and
Contingency Planning

Uncertain information on climate conditions
and potential impacts can be assimilated through sce-
nario building and contingency planning.  These meth-
ods are beginning to be employed by intermediaries and
user networks and can help to strike a balance in message
formulation between uncertainty and useful information.
Such methods also guard against using any single past
event deterministically as a template for the future.

There is a need to identify win-win response
strategies, and convey to users an accurate sense of the
reliability of the forecast information.  One way to do
this involves constructing a range of projections and pos-
sible consequences and outcomes.  This would include a
range of climate scenarios, ranges of associated impacts,
and collaborative identification of the decisions that will
be “win-win” or “least regrets”, and that make the sys-
tem more resilient over the long term.    

Antecedent climatic and socio-economic condi-
tions can play a critical role in informing decision-mak-
ing, particularly in the case of  systems that are already
stressed.  Thus, there is significant value in evaluating
the current conditions with decision-makers and dis-
cussing with them the potential impacts of probable
future climate conditions.  This places more emphasis on
the development of response strategies rather than the
climate forecasts themselves. Decisions will depend as
much on the decision-maker’s knowledge of the context
in which the decision will be made as on the content of
the forecast.  Scenarios of potential impacts in specific
sectors are one tool for translating potential climate
shocks into potential impacts as a means for exploring
response options.
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The following section provides context, a vision
and elements of as action plan for each region.  These
were developed based on regional status reports (next
section, below), discussion of key planning topics and a
review of the global climate situation.

South America
While scientific and technical capacity is rela-

tively strong in South America, the national meteorolog-
ical services vary considerably in both research and oper-
ational capacity.  In some countries, climate related
research activities are primarily undertaken at universi-
ties.  Thus, the dissemination channels  for climate infor-
mation and feedback on it may be less clearly defined
than in regions where regional climate centers exist and
where national meteorological centers are strongly tied
in.  Few in the South American climate community have
background or skills in communications, which is need-
ed to improve network building in the region.

There is a need to motivate and guarantee more
participation of Universities and Research Centers in
COF meetings (participation has dropped in the last two
years basically for lack of coordination and resources).
In addition, there is a need to evaluate the potential
impact in decision-making of the availability of climate
forecast information over the past several years. Case
studies can help to identify changes in decision-making,
evaluate the outcome and detect possible benefits.

Short-term priorities in the region include for-
mulating and communicating the appropriate message
about climate conditions and impacts, reducing the
dramatization of El Niño, and capitalizing on the current
interest in El Niño to educate and inform.  Developing an
appropriate message involves a number of elements.
First, El Niño is not the only source of climate variabili-
ty for South America; it must be made clear that the
Atlantic Ocean plays a significant role in determining
seasonal climate variations in many parts of the region.
Second, the uncertainties with respect to ENSO telecon-
nections and impacts must be clarified so that users
understand that each event is different. Further, the mes-
sage should include that seasonal forecasts should be
used regularly – not only during an El Niño event.  The
current attention on El Niño is an opportunity to improve
awareness of climate related issues and to promote

resilient systems (urban, agricultural, etc). The highest
priority activities should be those that increase resilience
in these systems to climate shocks.  The utilization of cli-
mate forecasts in management decisions involving sig-
nificant risk will be more effective within the context  of
more resilient systems.

Long-term priorities are (1) improved exchange
of information (both meteorological and sector specific)
between countries in the region and (2) activities
designed to improve the communication of seasonal
forecast information to users at all levels. 

IRI’s participation is needed in the short-term
(1) to assist regions in documenting past experiences and
undertaking case studies, and (2) to play a more active
role in the regional climate outlook forum process.  IRI
assistance is needed in the long-term (1) to establish
downscaling projects, which are needed for sector spe-
cific forecasts, and (2) to improve monitoring of both cli-
mate and impacts, to provide a more complete context
for decision-making. Finally IRI experience is needed
for training in seasonal forecast generation at the
local/regional level.

Africa
Although capacity in the user, intermediary and

climate communities has been steadily increasing, there
is a need for more capacity at major African climate cen-
ters which serve the national meteorological services and
user groups.  There is also a need for better understand-
ing of drivers of regional climate variability (not only
ENSO) and impacts in parts of Africa where few studies
have been done.  

In the short-term, clarifying the message on El
Niño will involve the distribution of climate information
via websites, dissemination of outlook bulletins, and
conducting workshops for media, disaster preparedness
and livestock groups.  The priority is to get seasonal fore-
cast information to the national meteorological services,
which add local contextual information and disseminate
forecast information broadly. RANET, a radio internet
communication link is being implemented in some rural
and remote areas throughout Africa to complement exist-
ing radio and other mass media.  

To meet demand for information generated by
the current interest in ENSO, additional resources will be

Regional Planning Reports



sought for workshops and training programs to involve
users and policy-makers in integrating climate informa-
tion into planning. User training will increase under-
standing about influences other than ENSO, e.g. the
Indian and Atlantic Oceans that have important regional
seasonal climate effects.  Existing information, e.g.,
Coping with the Climate: A Way Forward (IRI, 2001)
and Lessons Learned from the 1997-98 El Niño: Once
Burned Twice Shy? (Glantz, 2000) will be widely dis-
tributed.

Longer-term strategies for improving commu-
nications networks include continued emphasis on tradi-
tional means of communication (e.g., churches,
mosques, respected local authorities, successful farmers,
etc.), updating forecasts throughout the season, and con-
tinuing the outlook forum process, which contributes to
information exchange and learning.  

Radio is a mechanism for dissemination of
information about climate and possible impacts to the
most remote areas, but has advantages and disadvantages
as a communication medium.  While radio has potential
to reach remote areas, there are difficulties in developing
a clear verbal message regarding the probabilistic nature
of forecast information. Experience from Central
America showed that knowledge of each region and use
of geographic terms must be consistent and common-
place for messages to be understood.

South and Southeast Asia
Over the next five years greater attention is

needed on climate variability, in order to anticipate
impacts and to respond appropriately.  This will require
strengthening or establishing local institutions within
affected countries to generate and apply climate forecast
information.  Regional and global preparation is less of a
priority because impacts occur locally, although regional
and global support for national and local efforts remains
critical.  

Elements of a regional action plan include:
• Strengthening national climate information providers
and user networks
• Building capacity through training and workshops for
translating global climate forecasts into local weather
variables
• Undertaking pilot projects to demonstrate the feasibil-
ity of end-to-end processes at the local level, and 
• Creating web-based climate information and applica-
tion resources. 

These activities will require expansion of the
ongoing activities which include pilot projects in
Vietnam, Indonesia and the Philippines, training work-
shops in 10 ASEAN countries collaboratively conducted
by ADPC, ASMC and IRI, and ongoing Indian agro-
meteorology center activities.

The messages regarding the current El Niño
will be targeted to the more sensitive areas first, with tar-
get zones identified according to ENSO sensitivity.  The
construction and emphasis of messages should be
according to vulnerability to ENSO (which varies within
a country). Any notion of generalized impacts of ENSO
for an entire country or region should be dispelled. 

Increased capacity is needed, particularly in
downscaling forecasts at the national level, but also in
developing intermediary institutions to translate and
communicate locally useable information. It is important
to advocate “no regrets” options.  Existing regional net-
works should be utilized and enhanced to achieve con-
tinuous monitoring. Forecast demand centers, e.g. agri-
cultural input suppliers, community boards, etc. must be
identified, keeping in mind that equity is maintained and
that disadvantaged groups receive equal attention. 

Asia-Pacific
In order to clarify the message on the develop-

ing El Niño, current operations at PEAC and NIWA will
be expanded to generate an Island Climate Update, a
Pacific ENSO Update and a monthly teleconference with
additional responses to public inquiries.  There is a criti-
cal need to improve the speed of information flow among
the islands.  Fax and e-mail will be utilized wherever
possible, as mail services often take two weeks.

East-West Center workshops will be conducted
to build capacity, raise awareness and advance planning
efforts in the coming months.  Climate information needs
will be identified, with an emphasis on preparing for
extreme events, and funding resources will be identified.

To improve preparedness in the long-term, cur-
rent regional capacity of Pacific climate centers must be
maintained and enhanced.  It was requested that IRI
sponsor and assist in training for the media.  There is a
need to further the ongoing work in climate applications,
particularly with regard to disasters.  Retention of nation-
al capacity is essential in the region, in order to locally
produce and analyze climate information for users.
There is potential to create a virtual climate center at the
University of Hawaii.

Central America and Caribbean
Maintaining existing networks is the most

important and most challenging task for long-term pre-
paredness in the region.  While climate information net-
works have been developing in Central America since
Hurricane Mitch in 1998, the island nations in the
Caribbean are in earlier stages of utilizing climate infor-
mation proactively.

Local messages regarding ENSO should
emphasize the potential climate anomalies that are
expected to accompany the El Niño rather than charac-

Preparing for  El  Niño:
Advancing  Regional  Plans  and Interregional

13



Preparing for  El  Niño:
Advancing  Regional  Plans  and Interregional

14

teristics of the event itself.  It is important to tailor the
message to suit the needs of the audience and it should
include response strategies, which suggest the path of
“least regret”.  In addition, messages should be timed
appropriately for various sectors and applications. The
situation should be continuously monitored and timely
updates useful to users provided at intervals.  Regional
centers should update information from the IRI and pass
it to intermediaries who can process it as needed and
relay a complete package of information to sectoral
users. Information flow should be encouraged through
intermediaries who link between the climate community
and user sectors and geographic areas.  High-level con-
tacts within political organizations should be informed
because governments respond to hazards and can mobi-
lize needed resources.  Media briefings are also needed
but must be done by someone competent in communica-

tion as well as versed in El Niño, its climate effects and
their impacts.

To capitalize on the current interest in El Niño,
national and regional planning based on seasonal fore-
casts should be promoted.  Documenting and publicizing
potential impacts of the coming event would raise the
level of awareness of decision-makers and might
improve regional cooperation.  Funding sources will be
identified for impact studies at regional and national lev-
els.  This opportunity will be used to sensitize decision-
makers to the importance of slow onset events and their
impacts (e.g. drought).

Better climate impacts analysis would help
highlight the need for information and networks.
Financial institutions must be engaged to support climate
information systems in the region.



Central America is a 500,000 Km2 strip of land
with a population of 30 million, located in the middle of
the Americas.  Bounded by the Caribbean Sea at the East
and the Pacific Ocean at the West, the region enjoys a
diversity of physical and biological, as well as social sys-
tems.

The seven countries sharing the isthmus repre-
sent a range of different sizes, populations and socio-
economic conditions.

ENSO’s Effects in Central America’s Climate
Central America’s climate is defined by its lati-

tude position in the fringe of the Intertropical
Convergence Zone (ITCZ), and within the Trade Winds
belt, and its complex orography. A mountainous range,
running Northwest-Southeast, with elevations over
4000m in some parts, it is divided into two watersheds,
the Pacific and the Caribbean.  The interaction between
the Trade Winds and this mountain range defines two dif-
ferent rainfall regimes. In the Pacific watershed, the
rainy season spans from May to November, with a rela-
tive minimum in July and August and a maximum in
September to October; the dry season extends from

December to April.  On the Caribbean side there is not a
defined dry season and only two relative rainfall mini-
mums in March and October.

The ENSO effect in Central America is mainly
irregular distribution of the rain during one or two rainy
seasons. Irregularity is shown in space and time. Usually
during summer months, particularly in July and August,
there is a deficit of rain in the Pacific Watershed and
excess in the Caribbean.

In the Pacific Basin, the number of rainy days
during the wet season is less than normal. The decrease
in the number of tropical disturbances in the Caribbean
during those periods diminishes the number of  “tempo-
rales”  induced by indirect effect of this phenomena. 

On the Pacific side, particularly in the interior
valleys and plateaus, and in the plains located leeside of
the predominant easterly winds, rainfall reduction
between May and October can range between 20% and
60% of the mean. Rain tends to occur more in isolated
showers, shorter but more intense than in non-ENSO
years and the rainy season tends to be shorter. 

Excessive rain on the Caribbean side could
reach 100% of the mean in July and August but in win-
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(CRRH/SICA)
San Jose, Costa Rica

COUNTRY AREA 
(km2) 

Population 
(millions) 

Literacy Rate 
(%) 

Life 
Expectancy 
(Years) 

Income per Capita 
(US$) 

Belize  22,965 .211 93 68 2,450 

Costa Rica  51,100 3.011 93 76 2,150 

El Salvador  20,749 5.384 78 68 1,320 

Guatemala  108,889 10.322 60 65 1,100 

Honduras  112,088 5.770 73 68 600 

Nicaragua  130,700 4.401 74 66 340 

Panama 75,517 2.563 88 73 2,600 

Table 1. Central America Basic Figures.
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ter months (December, January and February), during
ENSO mature phase, rainfall also tends to decrease.

In the Pacific side, temperatures 1° to 1.5° C
higher than normal are observed in the drier areas.

ENSO Impacts in Central America
In the Pacific watershed, summer and the short-

er wet season reduces planting season.  Annual crops,
mainly rice, maize and beans, cannot develop properly.
Little re-growth of pastures reduces cattle productivity
and increases calves’ mortality. Rainfall deficits reduce
water availability for domestic supply, electricity gener-
ation, irrigation and aquaculture. Longer and drier dry
seasons increase the risk of forest fires; extended fires
during ENSO years have severe impacts on wild life and
forest resources. Migration and mortality of marine
species due to warmer sea temperatures in the marine
areas in the Pacific coast, significantly reduce captures,
causing severe losses to fishery industry.

In the Caribbean Basin, excessive rain observed
in July and August in most of the coastal areas causes
damage in road infrastructure, reduction in banana
exportation due to bad weather and increases the risk of
outbreaks of vector-borne diseases as dengue and malar-
ia. 

Climate variability is a menace to Central
America. In the last 50 years, nine ENSO events, span-
ning between 12 and 36 months have caused Central
America severe losses (1993-94 as an example causes
losses of US$160 million in grain production alone). The
last event in 1997-98 greatly impacted the region, in dif-
ferent magnitudes in the different countries, however. In
spite of information available in international, and in
some cases, national sources, Central American society
was unable to adopt early measures to cope with its pos-
sible impacts due to insufficient understanding about the
event or measures to be taken.

In Hurricane Mitch, 1998, extreme rains affect-

ed 3.5 million of Central Americans (10.9% of total pop-
ulation) and caused losses in the order of 6 billion US$.

Two years later, in 2001, Central America again
experienced rainfall deficits that triggered drought con-
ditions in a significant part of the area. Population affect-
ed by this climate anomaly is estimated at 23.6 million,
equivalent to 70% of the drought prone area population.
60,000 were directly affected in the agriculture sector.
Besides that, water rationing indirectly affected many
people; in Honduras alone it is estimated at 1.8 million
people (ECLAC, 2002). Twenty-three million experi-
enced electricity cuts or paid higher prices as a conse-
quence of the reduction of hydroelectricity generation
due to reduced dam water levels.

2001 drought impacts were exacerbated by the
crisis in coffee production due to international product
price reductions. Lack of employment in coffee planta-
tions made more people dependent on seasonal grain
production that failed afterward because of drought.
2001 left the region with increased vulnerability that is
likely to exacerbate impacts in the case of ENSO 2002
developing.   

2002 ENSO Awareness
Due to previous bad experiences in 1972-73,

1976-77, 1982-83, or 1986-87, 1991-1993, and 1997-98,
awareness of ENSO induced climate anomalies and its
economic impact is high among authorities, media and
the general public. Recognition that, with timely and
appropriate climate information, many of these activities
may be subject to changes or adaptation for risk reduc-
tion is higher due particularly to the differences in dam-
ages experienced by the different countries in the trau-
matic events of 1997-1998, and the result of some
regional cooperation projects developed after Mitch,
which included awareness about the value of climate
information and the adoption of prevention measures in
their objectives.

1998 Hurricane Mitch
• 3.5 millions  affected
( 53% Children less than 5 yrs)

• US$ 6,018 M. damagesUS$ 6,018 M. damages

Damages equivalent to:
13% of  NGP
41% of  Region’s Exports
34% of Region’s  external debt
66 % of  Region’s gross 
investment

2001 rainfall reduction
Anomalies between 20% and 
60 % of the mean

Damages
Major part of grain crops 

lost.
1.4 million without enough 

food supply 
Water availability  for the 

following dry  season 
compromised

Figure 1. 1998 Hurricane Mitch and 2001 Drought Impacts.
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Region’s Capacities for ENSO Preparedness
With US NOAA support, Regional COFs start-

ed to be organized in 1998. In the last two years under
the auspices of the Regional Committee for Hydraulic
Resources, an agency of the Central American
Integration System responsible for climate and water,
seasonal COFs were being held regularly and climate
perspectives were being disseminated using electronic
media to an ample group of decision-makers in emer-
gency management, agriculture, water, health, environ-
ment, transportation, tourism trade and policy making.   

All countries in the Region have analyzed
ENSO’s climate anomalies and impacts under the aus-
pices of the IDB/Japan project “Improving Regional
Capacity for Climate Variability Impacts in Central
America” (TC 97-09-46-3 IDB-CRRH-CEPRE-
DENAC). All have also prepared proposals for Early
Alert Systems, that contain actions to be taken following
an ENSO alert.  These plans will be the platform for
actions to be undertaken after the announcement of a
probable evolution of an ENSO event in 2002.

On April 24th, the Regional Climate Outlook
for May-July 2002 (first part of the rainy season), was
issued by the I Regional 2002 Climate Forum, and pre-
sented to a group of 120 decision-makers from different
economic sectors. The report signaled the areas likely to
experience less rain than normal in the period. 
Actions immediately taken included:
• Agencies under the Central American Integration
System (SICA) in water, agriculture, health, disaster pre-
vention, and food security, immediately initiate coordi-
nation for the integration of resources, technical capaci-
ties and collaborative programs regionally and sectorally
• Dissemination of the Outlook to a group of stake-
holders in each country

• Regional Agencies (Agriculture, Health,
Contingencies Prevention and Preparedness, Disasters
Management) having coordination meetings for planning
ENSO Mitigation and Preparedness Plans
• A workshop to discuss action for food security under
a drought scenario for 2002
• In some countries, immediate review of agriculture
and hydroelectricity generation annual plans
• At national levels some countries’ scenarios of rain
deficits for weak, moderate or strong El Niño, prepared
by climatologists, are being used to support decisions for
the 2002 agricultural campaign. 
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Figure 2.  Central America Forecast MJJ 2002.



In preparing this overview, the authors have
chosen to address directly the four topics suggested by
IRI.  There are several reasons for this, including econo-
my of time.

1. What happened last time?
Were climate anomalies observed over the region during
the recent El Niño and La Niña events (1997-2001)
anticipated?

To an extent, in the El Niño year of 1997, the
climate anomalies over the region were anticipated.
Jamaica’s climatology can be divided into a dry season
(December to March), an early wet season (April to
July), an intervening dry spell (July and August) and the
late wet season (September to November).  Drier than
normal conditions were expected in the period July to
December based on previous research (Hastenrath
1976,1978), (Ropelewski and Halpert 1986, 1987, 1989,

1996).  Subsequent research supports this and shows
that, in addition, the dry season is also affected by El
Niño (Stephenson and Chen 2002, Spence and Taylor
2002). 

Figure 1 shows the areas (negative values)
where drier than normal conditions are expected in
November-December-January based on single value
decomposition analysis of precipitation and sea surface
temperature data.  The drier conditions would occur in
Northern Venezuela and Columbia.

Figure 2 shows the areas (positive values)
where drier than normal conditions are expected in
August, September and October based on single value
decomposition analysis of precipitation and sea surface
temperature data.  The drier conditions would occur in
Northern Columbia/Venezuela and in Puerto Rico and
the Lesser Antilles.

In the dry period of 1996/97, Jamaica experi-
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Figure 1. Single value decomposition analysis of precipitation and sea surface temperature data (NDJ).
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enced extreme and severe droughts in six of 14 parishes
of Jamaica from December 1996 to January 1997, with
five other parishes also experiencing drought conditions.
In April to May, eight parishes experienced severe or
extreme droughts. Drought was experienced in many
parishes throughout the year (Table 1).

Climate anomalies were anticipated in the La
Niña year of 2001.  Chen and Taylor (2002) demonstrat-
ed that if the Caribbean sea-surface temperatures (SSTs)
were in phase with those of the Pacific, as in 2001, then
drier than normal conditions were expected in the early
rainfall season (AMJJ).  Figure 3 show the areas (darker)
most expected to be dry based on Empirical Orthogonal
Function (EOF) analysis.

Thus precipitation in the Caribbean basin
between 10° and 20°N was expected to be below normal.
Figure 4 shows the areas of Jamaica that were affected.
All the light areas experienced rainfall of less than 60%
of normal.

What were the impacts of recent and/or El Niño related

climate variability on socio-economic sectors?
Because of the limited time given to prepare

this presentation details are provided only for Jamaica.
The data presented here is taken from Drought Review
1997, prepared by the Mitigation Planning and Research
Division, Office of Disaster Preparedness and
Emergency Management (ODPEM). 

Agriculture
The agricultural sector was the first to be affect-

ed because of its heavy dependence on soil stored water.
Some of the effects of the drought on agriculture were
extended to 1998 so that loss of production in some sec-
tors in 1998 was greater than in 1997.  For example, the
volume of sugar cane milled from October to December
1998 was 37,998 tons compared with 81,341 tons in the
corresponding period of 1997.  Also, banana export vol-
umes were 25.9% below the corresponding quarter of
1997.

Overall the PIOJ’s (Planning Institute of
Jamaica) agricultural index showed a decline in produc-
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Figure 2. Single value decomposition analysis of precipitation and sea surface temperature data (ASO).

Table 1. Droughts experienced by Jamaica parishes from December 1996-January 1997 through December 1997 -
January 1998.
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tion of 16.6% in 1997 and a 1.1% decline in 1998.  The
direct financial losses island wide for 1997/98 stood at
J$331,686,580 (US$ =J$47 approx.).  These losses were
due to:
• Damage to crop quality
• Income loss for farmers due to reduced crop yield
• Plant disease
• Increased cost of irrigation.

In the livestock sector losses were due to
reduced milk production, the high cost of feed and water
for livestock.  

Water supply
Due to low levels of water in reservoirs, water-

lock-offs were instituted.  In other cases water sources
such as rivers or wells were completely dried up.  It was
necessary to supply water by trucking.  The cost of this
exercise was J$20,336,635.

Environment
While losses likely included damages to plant

and animal species, wildlife habitat, air and water quali-
ty, and damages due to forest and range fires, the only
quantifiable is an estimation of the number of forest fires
increasing by 71% for the drought period.

Health
The Ministry of Health indicated that the lack of

 

Figure 3. Areas (darker) most expected to be dry based on EOF analysis.

Figure 4. Areas of Jamaica that were affected by below normal precipitation.



water created problems in the proper disposal of sewage
and in personal hygiene standards.  There was the possi-
bility of increase in diarrhea diseases and typhoid espe-
cially in endemic areas in Western Jamaica, but this did
not materialize.  The Ministry initiated a Public
Awareness and Education Program at an expense of
$6,846,555.

Schools
Many schools were not equipped with storage

water tanks or drums and were greatly affected by the
drought.  The effect on bathroom facilities was of con-
cern and there is a possibility that some schools may
have been closed because of lack of water.

If anomalous climate was accurately foretold
during the 1997/98 El Niño event (and/or 1998-2000 La
Niña), were impacts anticipated?

No accurate predictions for 1997/98 come to
mind.  The Climate Studies Group at the University of
the West Indies accurately predicted the 2001 La Niña
drought.  The prediction was circulated.  However, it did
not appear to have been employed in any meaningful
way, perhaps mainly because no impacts were included
in the forecast. ODPEM’s report on the impacts of this
drought has not yet been completed.

Were mechanisms (networks of communication and
action) in place to deal with anticipated impacts prior to
1997/98 El Niño?

Although no special mechanism to deal with El
Niño impacts was in place, the National Disaster
Management Agencies were in place since 1980.

What lessons were learned from previous El Niño event:
public perception of actions taken; institutional percep-
tion of actions taken; specific actions that were or were
not effective?

There was some media publicity about the
1997/98 El Niño, so there was a degree of awareness.
However this publicity was probably of little use to the
man on the street since no real effort was made to sim-
plify the concept of El Niño and its effects on the
Caribbean.  A Caribbean Climate Outlook Forum was
held in May of 1998 under the sponsorship of USAID,
NOAA/OGP and WMO.  The media publicity, which
was to have been arranged by USAID, did not material-
ize.

2. Assessment of current climate situation and socio-
economic status (e.g.vulnerabilities).
Have recent climate patterns increased vulnerability
(e.g., recent drought may have left resources depleted)?

Most disasters increase Jamaica’s vulnerability

since recovery is slow due to the poor state of the econ-
omy.  For example, providing trucked water always puts
a strain on the parish and national budgets by diverting
resources from other areas. Environmentally speaking,
bush fires that denuded hillsides, eventually led to ero-
sion and slope instability.

There would also have had been some effects
on agriculture since there was loss of cattle and crops.
Subsistence farmers would find the situation extremely
difficult to recover. Earlier this year some parishes expe-
rienced drought (non-El Niño?), and so they will be hard
pressed if the drought is further aggravated by El Niño.   

What other factors such as political instability have
influenced the current socio-economic status of the
region, particularly for sectors perceived as vulnerable
to impending climate variability?

Factors affecting current socio-economic situa-
tion were:
• Riots in Western Kingston in July 2001 arising from
alleged police brutality and political allegiance
• September 11th attack on the World Trade Center,
leading to less tourist arrivals
• Floods in the parish of Portland in November 2001 in
the wake of Hurricane Mitch. 

As a result, the Government of Jamaica had to
seek a loan from World Bank to support the economy,
including Tourism and Agriculture.  

3. Evaluate institutional readiness and capacity to
cope with El Niño-related extreme events and uncer-
tainties this year and next.

After the last El Niño, training in bush fire man-
agement was carried out in association with the National
Resources Conservation Authority with funding from
USAID. Firemen and Jamaica Defense Force soldiers as
well as some community groups were trained. This has
increased response capability in fighting bush fires.

The effects of the El Niño event of 1997/98
proved so devastating to the island that the Government
of Jamaica, through the OPDEM, formulated a drought
plan and activated a drought response team. The drought
plan addresses domestic, agricultural and industrial
water needs throughout Jamaica, utilizing the multiple
agencies approach to drought management.  The plan
calls for the activation of the response team during the
period identified as a meteorological drought by the
Meteorological Office, and is divided into sections
according to the disaster cycle under the headings of pre-
paredness, mitigation, emergency response rehabilitation
and development.  For drought preparedness activities,
the Climate Studies Group Mona, in the Physics
Department at the University of the West Indies (Mona
campus), was assigned the task of issuing advisories of
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impending drought to the OPDEM and the
Meteorological Office of Jamaica (Met Office) when
appropriate. The Met Office, which maintains the water
and climatological station network in Jamaica and which
monitors meteorological drought indices, was assigned
the role of issuing warnings and alerts to OPDEM and
other agencies, including the Ministry of Agriculture and
the Rural Agricultural Development Agencies (RADA). 

For the English speaking Caribbean, the
Caribbean Disaster Emergency Response Agency
(CDERA) located in Barbados does what OPDEM does
for Jamaica.  The Caribbean Institute of Meteorology
and Hydrology (CIMH) also provides seasonal precipita-
tion forecasts every 2 or 3 months.  In Cuba, the Instituto
de Meteorologia provides seasonal climate forecasts.  

What mechanisms for coordination and information dis-
semination (such as the climate outlook fora) have devel-
oped since 1997 in response to anticipated impacts?

Three Climate Outlook Fora have been held in
1998, 1999 and 2000.  At the last climate outlook forum,
a steering committee was selected to plan for a climate
prediction and application network.  The steering com-
mittee’s proposal is being submitted for funding, and a
climate outlook forum may be organized for early next
year.

Based on anticipated risks or potential impacts which
institutions are likely to be key players in the response to
ENSO?
Key Players (Ja): 
Office for Disaster Preparedness and Emergency

Management
National Meteorological Service 
Water Resources Authority
National Water Commission 
Parish Councils
Climate Studies Group Mona, University of the 
West Indies (UWI)

Ministry of Agriculture
Ministry of Health
Ministry of Education.

For the Caribbean:
CDERA, CIMH, Instituto de Meteorologia.

What communication pathways need to be in place?
In Jamaica, the OPDEM has already activated

the National Drought Committee.  This has largely been
in response to the early season drought on 2002, already
mentioned.

What are the main challenges to effective coordination of
efforts in your region?

There are several challenges in terms of con-

straints. First is the financial constraint. There have been
severe budget cuts, so that even rapid response truck
units that would respond to drought will be hampered by
lack of finances. Secondly, given the financial con-
straints, all planned activities must be as efficient as pos-
sible.  This will call into question the accuracy of climate
predictions and the impacts expected.  UWI and National
Meteorological Services (NMSs) need to be in close
touch with institutions like the IRI.

4. Highlight areas for potential responses.
Given realistic time and resource constraints how might
activities be prioritized?

Priorities, given constraints, are prevention
mainly for fires, early warnings so that water conserva-
tion can be effective, public information and education.
Preparations for possible trucking of water also need to
be in place.  We also need better capture of data, espe-
cially meteorological, so that the drought situation can be
monitored and responses evaluated.  Perhaps the best
approach would be pooling expertise of UWI and NMS.

As previously mentioned the National Drought
Committee has already been activated.
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The report is presented following the four main topics
suggested by the IRI.

1.   What happened last time?
The 1991-1992 ENSO had a significant socio-

economic impact on the region. There were electricity
blackouts for a year all over Colombia, and the agricul-
tural sector suffered the consequences of a long and
intense drought. After the 1991-1992 ENSO the region
decided to take measures to anticipate and be prepared
for future ENSO events. It is important to know than
once an ENSO starts to occur in the Pacific Ocean the
effects over the region are lagged three months on the
average. The region then anticipated the occurrence of
the 1997-1998 ENSO. The Colombian Institute of
Hydrology, Meteorology and Environmental Studies
(IDEAM), through the forecasts of international and
American agencies anticipated the occurrence of the
1997-1998 ENSO. The region does not have the capaci-
ty to predict ENSO. ENSO forecasts in the region are
done using the information of international agencies.

ENSO has a diverse impact over the region. In
most of Colombian territory the conditions are of a
severe drought. Ecuador will have above average precip-
itation and runoff, and the Orinoco and Amazon basin
conditions will be about normal.

In Colombia, during the 1997-1998 ENSO,
extreme drought conditions were present in about 10% of
the municipalities, severe drought conditions in about
75% of the municipalities, mild drought conditions in
6% of the municipalities and normal or above normal
conditions in 9% of the municipalities. The main impacts
were:
• Reduction in agricultural production (down 5% in
main products, down 12% in some important products
such as rice, corn and others)
• Reduction in milk production (down 4%)
• Fishery reduction (down 50% in the Pacific Ocean
and 9% in the Atlantic Ocean)
• Loss of crops
• Reductions in stream flows between 15 and 35% in
most rivers and in some cases reductions of 80%

• Scarcity of water for human consumption
• Forest fires (12,000 forest fires were reported)
• Economic losses
• Unemployment in rural areas
• Increase of displaced population into the main cities
• Sea level and temperature increases in the Pacific
Ocean
• River transportation reduced about 25%
• Increase in health problems (6% increase of malaria
cases, increase in dengue and other endemic sickness-
es).

The 1997-1998 ENSO was the strongest one in
the last century. It produced the highest climatic anom-
alies in the region ever. Some sectors were well prepared
for the occurrence of 1997-1998 ENSO. There were no
electricity blackouts and the Colombian electric sector
did not suffer any economic losses. Other sectors, such
as agricultural and health, were not as well prepared and
suffered important impacts as shown above, with eco-
nomic losses for the country. Mechanisms to deal with
the 1997-1998 ENSO were in place only in some sectors.
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Aspect  ENSO impact  
Water availability   

Sea surface temperature  

Sea level  

Precipitation  

River stream flows  

Forest fires  

Agricultural production  

Water availability   

Sea surface temperature  

Sea level  

Precipitation  

River stream flows  

Forest fires  

Agricultural production  

Table 1. ENSO Impacts.



The main lessons learned from the 1997-1998
ENSO occurrence were:
• Economic sectors that had mechanisms ready to cope
with ENSO did all right.
• Agricultural and health sectors can be better prepared
to cope with ENSO occurrence. Some mechanisms were
designed.
• Mechanisms to deal with ENSO occurrence are of
great variety, covering economic, social, educational,
technical and research measures.
• Research to analyze ENSO possible impacts and the
measures to deal with it is needed.
• There is a need to adequately inform the general pub-
lic about the occurrence of ENSO and its possible conse-
quences.

2.  Current climate situation and socioeconomic sta-
tus

Recent climatic patterns in the region have been
about normal or even in some cases above normal. Water
availability and storage are above expected levels. The
Colombian electric sector regulator has already taken
measures to guarantee appropriate reservoirs levels for
the start of next summer season (June-July). Several gov-
ernment agencies are already informing and instructing
the general public about the ENSO impacts and possible
measures to mitigate those impacts.

The sociopolitical situation in Colombia
(almost a civil war) increases the vulnerability of the
country to ENSO occurrences, especially in the rural
areas and the electric sector.  Colombian guerrillas have
intensified its actions in the last months, blowing up
electricity transmission towers all over the country and

blocking government aid to the agricultural sector.

3.  Institutional readiness and capacity to cope with
ENSO related extreme events and uncertainties this
year and next

Several committees and institutions have been
working on preparedness for the upcoming ENSO. The
Ministry of Energy and Mines created an inter-institu-
tional committee for the tracking of ENSO, to analyze
possible impacts, and to recommend measures to deal
with those impacts. The electric sector regulator has
taken measures to deal with ENSO. The Ministry of
Agriculture has already taken measures to deal with
ENSO, and has a website with information about the
expected impacts of ENSO over the agricultural sector,
and the measures that can be implemented to mitigate
those impacts. The Colombian Government is supporting
research to evaluate ENSO impacts on socioeconomic
aspects and the measures that can be implemented.
Colombian Government, through the Agricultural Bank,
is offering a special favorable loan for preparedness and
alleviation of ENSO impacts.

The Ministry of Agriculture suggested that 16
million cows could be affected with the next ENSO. It
suggested measures such as: create animal food deposits,
reduce taxes and create a machinery Bank.

IDEAM offers periodic updates about the evo-
lution of the ENSO in the Pacific Ocean, based on the
reports of international climatic agencies. The academic
sector (universities) is proposing to create a hydrologic
and climatic prediction center that could be financed by
the Colombian government. This center could have its
own models and cooperation arrangements with several
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international climatic agencies and other universities.
The region does not have any ENSO predictability
capacity.

About twice a week the main Colombian news-
papers publish some information about the occurrence,
impacts and measures related to the incoming ENSO.
Some sectors have scheduled training courses on meas-
ures to cope with ENSO, specially the Ministry of
Agriculture.

The region is much better prepared for the
upcoming ENSO than it was for the 1997-1998 ENSO.
Even so, resources in the country are not enough to cope
with ENSO. There is some lack of coordination, the total
money needed to adequately cope with ENSO is not
available, and information about ENSO is not reaching
all of the general public. The Colombian social situation,
with almost a civil war in progress, makes the country
more vulnerable to ENSO impacts.

The key players in the response to ENSO are:
• IDEAM
• Ministry of Agriculture
• Ministry of Energy and Mines
• Ministry of Health
• Ministry of Internal Affairs.

The communication between these institutions
to coordinate response to ENSO impacts is through work
committees and IDEAM. An intersectorial network for
monitoring and evaluation of ENSO is being created.

Several subregions have been identified with
high or moderate degrees of vulnerability to ENSO. The
central and northern regions are affected by severe
drought conditions. The southern and Pacific Ocean
regions are exposed to an increase in precipitation and
stream flows. The preparedness for ENSO is then differ-
ent depending on the region being considered.

Several strategies are being developed to cope
with the upcoming ENSO:
• Institutional
i.  Create an intersectorial network for ENSO
ii. Permanently inform the general public about
the occurrence, impacts and measures to cope with
ENSO
iii. Implement recommendations to cope with
ENSO
iv.  Develop institutional and economic capability
to support affected areas and sectors.

• Technical
i. Identify vulnerabilities
ii. Develop a system of ENSO impact indicators
iii. Propose a system of recommendations
iv. Monitoring and evaluation.

• Financial
i. Financial support for preparedness
ii. Implement a system of economical incentives
iii. Financial support to alleviate ENSO impacts.

4.   Areas of potential response
The main actions to cope with ENSO are:

Before ENSO
• Identify vulnerable regions
• Identify and evaluate possible impacts
• Make recommendations on how to deal with impacts
• Inform the general public
• Identify and evaluate institutional capabilities
• Increase preparedness
• Create intersectorial network
• Training
• Develop an ENSO related information system
• Propose contingency measures
• Monitoring
• Coordination.

During ENSO
• Apply recommendations
• Monitoring and evaluation
• Support requirements of technical and economical
needs
• Coordination.

After ENSO
• Evaluation of impacts
• Reports
• Monitoring
• Research
• Support requirements of economical needs.

The main areas are then:
• Public information
• Training on possible measures to cope with ENSO
• Inter-institutional coordination
• Evaluation of impacts
• Economic and financial support
• Monitoring
• Research.



1.   What happened last time?
The 1997/98 ENSO:

The rainfall pattern observed over Brazil during
the 1997/98 ENSO was correctly forecast and actions
were taken in various sectors of society to cope with the
increased rainfall forecast over southern Brazil and defi-
cient rains over the Nordeste. The forecast was verified,
and the actions taken represented savings of property and
to the economy. Some examples of the use of the sea-
sonal climate forecasts for supporting decision-making
in the states of Rio Grande do Sul, Paraná, Santa
Catarina and Ceará are described below.

In late 1997, in Rio Grande do Sul, rice farmers
were advised that wetter than normal January/February
1998 was expected due to the, then current, ENSO.
Based on that forecast, they postponed the planting of
rice and cotton until late September, to avoid the delete-
rious effect of excess rainfall during the period of blos-
soming of those crops. Rio Grande do Sul produces over
90% of a type of rice very popular in Brazil (rice “agul-
hinha”).

In Santa Catarina, the State Bureau of
Meteorology took a very pro-active approach when the
prediction of the 1997/98 ENSO materialized. It:
• Elaborated flyers targeted to the population, elucidat-
ing the risks associated to the elevated rainfall totals
forecast for the coming months due to ENSO.
• Worked side by side with Civil Defense in the
Municipalities, increasing the number of Municipal Civil
Defenses personnel from approximately 30 to over 200.
• The Civil Defenses then organized and promoted vol-
untary work groups in the communities to remove sedi-
ments from creeks and drainage channels in the cities. As
a result, there was an estimated reduction of 30% of the
number of cases of municipal flooding in the State dur-
ing the wet period of the 1998 ENSO.
• Farmers also have taken precautionary actions to min-
imize the effects of wetter conditions. An evaluation of
the impacts of such measures has not been done as yet.

More recently, Brazil has experienced a period
of severe shortage of electric energy due to the depletion
of water on the country’s largest hydroelectric power

plants’ reservoirs. Over 90% of Brazil’s electric energy is
generated by large hydroelectric power plants. Even
though the rainfall distribution over the drainage basins
of the major hydroelectric dams in Brazil was only
approximately 20% below normal for the total rainfall
observed during the last five years, the level of the reser-
voirs was being lowered year after year to generate the
extra demand of electricity occurred during the period.
With water levels near critical values in mid 2000, the
reduction of seasonal rains, which climatologically is
expected to occur by the end the year, resulted in the col-
lapse of electricity production in some plants, while oth-
ers had to operate with less turbines to save water. This
situation culminated in a mandatory reduction of electric
consumption by both residential and commercial con-
sumers in the whole country during most of the year
2001. 

At the same time, the Federal Government
assembled an extraordinary ministry for dealing with the
electricity crisis in the country. Among other measures, a
task force was formed within CPTEC, with the attribu-
tion to monitor and predict the weather and climate on a
daily basis, with special emphasis over the drainage
basins of interest. Daily and weekly reports were sent to
the ministry, keeping the Government informed about
any changes in future availability of accumulated water
in the hydroelectric reservoirs. When the rainy period
over the SE began during September 2001, the restric-
tions of electricity consumption were gradually relaxed.

Concurrent with the Federal Government
awareness of the need for accurate information on cli-
mate variability over the country as an element of eco-
nomic stability, a new upgrade of CPTEC’s supercom-
puting system was approved; the value of such was
approximately US$25 million. The previous upgrade of
CPTEC’s supercomputing system occurred during the
1997/98 ENSO event.

2. Assess current climate situation and socio-econom-
ic status (e.g. vulnerabilities).

Although 1998 was the last severe drought that
occurred over the Nordeste region (there are indications
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that 2002 will be characterized by below average rainfall
over northern Nordeste and the region’s rainy season is
still underway), the 1999-2000 La Niña conditions have
not brought generalized above-average rainfall over the
region. In fact, due to the below-average rainfall totals
observed so far over most of the northern part of
Nordeste during 2002, the region became more vulnera-
ble, from the economic and social perspective, to the
occurrence of a possible dry season during February-
May 2003. 

A drought during 2002/03 over Nordeste also
has the potential to affect politics in the region and in the
country, as state and presidential elections will take place
during the second semester of 2002 in Brazil. Under the
effect of below average rainfall this year (2002) and an
announced ENSO in 2003, which in people’s mind is
generally linked to droughts over the Nordeste, it is not
unlikely that a state of "emergency" in which the
Nordeste enters during periods of severe droughts con-
tributes to shaping the final outcome of the national elec-
tions. The recent economic stability prevailing in the
country is still fragile, and if a populist candidate is even-
tually elected, due in part to the effects of the current and
“announced” drought over the region, this could have a
deleterious effect on the Nordeste region’s and Brazil’s
economy, with possible effects in neighboring countries
during the coming years.

3. Evaluate institutional readiness and capacity to
cope with El Niño-related extreme events and uncer-
tainties this year and next.

The last electrical energy crisis in Brazil has
served the purpose to demonstrate that during times of
hardship, government bodies and large fractions of the
population can work together in Brazil with the common
objective to overcome the difficult times. This has been
demonstrated to be the case in other parts of the world as
well. Along with other long-term initiatives taken by the
Federal and State Governments in Brazil, the strategy
assembled to monitor and predict rainfall variability dur-
ing the 2000/01 electricity crisis is an excellent frame-
work to couple, from the atmospheric point of view, with
an occurrence of ENSO during this year and the next.
The Ministry of Science and Technology of Brazil has
developed a program with most of Brazilian states
towards monitoring and predicting weather, climate, and
water resources in the states. In addition to promoting the
use of state of the art methodology and equipment by the
participating states, this program, whose acronym is
PMTCRH, is promoting monthly workshops to discuss
the prevailing and future climate conditions over the
country. One such discussion occurs at CPTEC in
Cachoeira Paulista, SP, and one meeting occurs in one of
the participating states every month. These mini-work-
shops have demonstrated to be an excellent form of dis-
semination of climate information to different classes of
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users. This is so not only because they occur in the region
where the users live and work, but also fundamentally
because of the existence of an “interpreter” of the climate
forecast information to the local user. The mini-work-
shops in the states also have served as an opportunity for
continued training of meteorologists of the state bureaus
on the meanings and limitations of the climate forecasts
generated at CPTEC and other centers in the world.

Another example is that followed by
FUNCEME, in Ceará State, which has both invested in
developing dynamical downscaling of seasonal climate
forecasts over Nordeste, and has promoted workshops
with agricultural extensionists from the State Secretary
of Agriculture and cooperatives to explain the meaning
of the information provided by FUNCEME. These tech-
nicians then became interpreters of the seasonal forecasts
to small farmers in the countryside.  

Based on the anticipated risks of the occurrence
of an ENSO during this and the coming year, institutions
that are likely to be key players in response to ENSO in
Brazil are CPTEC, the state bureaus of Meteorology and
Water Resources, in particular those of the states of
Ceará and Pernambuco in the Nordeste, and Paraná and
Santa Catatina in the South. The other states’ bureaus are
likely to participate in the process of information dis-
semination in their respective states. Other institutions
that will participate are the Civil Defense, the Secretaries
of Agriculture, and the recently created National Water
Agency (ANA).  One important aspect of ensuring that
climate information can be used to support decision-
making is trust. The clear understanding of the climate
indicators used, their limitations, and degree of confi-
dence, as well as their timelines, are crucial for trust
building in the user’s community. In this way, although
most of the information presently generated in the world
climate centers is freely available electronically via the
web, accessibility to the products themselves, not to
mention their actual practical use, is hindered by the lack
of web access to a large fraction in the rural areas of

Brazil, particularly in the Nordeste. Here, again, when
approaching the question of communication, effective-
ness can only be measured when the target population is
defined and the needs evaluated. 

Also, it is necessary that each meteorological
center in the states have full and unlimited access to all
the climate information made available in Brazil and in
the world. This means providing hardware, software and
people necessary to retrieve, process, and understand the
diverse products available from different sources. It is
necessary that innovative ways be brought to the table to
ensure that the information will be available at the mete-
orologist, hydrologist, economist, agriculturist, civil
defense, the Governor, Mayor, and Secretary, and the
user’s desks when they need it.

4. Highlight areas for potential responses.
Given realistic time and resource constraints,

activities should be prioritized to make climate informa-
tion pertinent to the locality/activity available to the user.
This can be reached through:
• Cooperation among international centers to share their
products, methods, and resources toward the common
goal of producing state-of-the-art predictions over select-
ed regions (those where present day models have demon-
strated prediction skill)
• Partnership with regional centers that could increase
the degree of detail of the global forecasts over their
regions through dynamical or other method of downscal-
ing
• Promotion of monthly meetings in the region, which
in Nordeste today would require traveling to the meeting
place, since videoconferencing capabilities are still not
available there
• Conception of a detailed package of climate informa-
tion, with a few but well understood parameters and their
graphical display utilized to monitor and forecast the cli-
mate state over the regions of choice.
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Excluding Southern South America countries,
Andean South America includes Bolivia, Perú, Ecuador,
Colombia and Venezuela, though the Venezuelan andean
sector is restricted to less than 10% of its territory.

The region is highly heterogeneous in terms of
climate, ecosystems, human population distribution, cul-
tural traditions and economic activities. This complexity
makes the task of assessing the impacts of El Niño / La
Niña upon the differing regions and socio-economic sec-
tors difficult. 

Two contrasting case studies are considered in
this report: Perú, where El Niño can be taken as one of
the most important components of its climate. Perú is sit-
uated in the western central part of South America,
between 0º 01’ and 18º 21’ South and between 69º and
81º W, with a coastline extending 3,080 Km along the
Pacific Ocean.  El Niño impacts are not so severe in
Venezuela, but the availability of water resources for
hydro-electricity generation, irrigation and supply to the
population are affected. Venezuela is situated between 0º
and 12º North and between 60º and 73º W, with a coast-
line of 2,720 Km along the Caribbean Sea and the
Atlantic Ocean.

1.  What happened during the recent El Niño / La
Niña (1997-2001) events?
Were climate anomalies observed over the region antici-
pated?

In the case of Perú, the climate anomalies
observed during the period were partly anticipated.
Teleconnections associated with ENSO were very much
correlated with the climatology. Heavy downpours over
the northern coast had the magnitude related with a very
strong event, although the southern andean drought was
not as bad as anticipated given the previous very strong
events. During La Niña years (La Niña impacts are not
very well understood in Peru), above average rainfall
was once again registered in the northern coast, a feature
noted previously only in 1989 S.H. summer. Some north-

ern coast rivers had flows even greater than previous
very strong ENSO events. Since 1998 every rain season
in the northern Peruvian coast has been abundant. Short-
lived droughts also were experienced in the Andean
region during 1999-2002.

It is important to notice that SST Warming relat-
ed rainfall in northern Peru seems to be shifting to the
highest areas in the coast from lower ones. Ratios relat-
ing rainfall amount vs. altitude in the coast are showing
clearly that rainfall tends to be heavier in the hills and
weaker along the seashores. As a result of that, the Piura
river has registered flows above 1,000 M3/Sec in the last
5 consecutive years, a feature that has not been registered
since 1925 when systematic data collection was first
introduced by local authorities.

The 1997 rainy season, in most of Venezuela,
showed a relative delay as compared with average years.
Generally El Niño effects in Venezuela coincide with the
dry season (November-April). As a result of this, an
intensification of the dry conditions occurred, accompa-
nied with higher temperatures, increase in evaporation
rates and delay in the start of the rainy season. For
January 1998, the rainfall deficits ranged from 10 to
120% (CAF, 2000).  Maximum and minimum tempera-
ture increases between less than 1º and 4ºC (Urbina,
1998) were also recorded. 

Streamflow behavior of the Orinoco and Caroní
rivers was normal through the first half of 1997. Later
there was an important decrease in the river discharges
that lasted until January 1998, when both rivers reached
near historically low records. The impacts of the 1997-98
El Niño event were somehow anticipated by EDELCA
for the Caroni basin, since 72% of the electricity used  in
Venezuela is generated there.

What were the impacts of recent El Niño climate vari-
ability on socio-economic sectors?

The impacts of the 1997-98 El Niño related cli-
mate variability on socio-economic sectors in Perú were
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massive. The damages have been set at 3.5 billion US$
(46% direct cost, 31% production losses, 12% in extra-
budgetary expenses and 11% in over-costs to local econ-
omy). More than 150 weather-related casualties were
reported. The recent rainy season in the northern coast
(2002) also produced damage to fishing and agriculture,
although official numbers have not been disclosed. It is
anticipated to be more than 100 million dollars.

In Venezuela the impacts were much less and
mainly affected the power generation sector (hydro-elec-
tricity). Damages were estimated at 20 million US$ for
1998. Other sectors affected include fluvial transporta-
tion, agriculture, water supply for the population, and
health. The Vargas disaster (exceptional rains that
occurred in the northern-central coastline region in
December 1999) caused more than 12,000 deaths and an
estimate of 10,000 US$ in physical damages. This type
of event seems to be associated with the occurrence of La
Niña, but with a particular combination of SST patterns
in the Pacific and Atlantic oceans and atmospheric circu-
lation features over the Caribbean and Northern South
America (Pulwarty and Andressen, 2002).

If anomalous climate was accurately foretold during the
1997-98 El Niño event (and/or 1998-2000 La Niña),
were impacts anticipated?

Anomalous 1997-1998 climatic conditions (El
Niño) and 1998-2000 (La Niña) were accurately foretold
and impacts were better anticipated for Perú than for
Venezuela.

Were mechanisms (networks of communication and
action) in place to deal with anticipated impacts prior to
1997-98 El Niño?

Mechanisms of communication and actions to
deal with El Niño 1997-98 in Perú were created when
ENSO forecasts were disclosed and these mechanisms
were dismantled after the emergency.  Very little was
done on this respect in Venezuela. Occasional press
releases and lectures by public institutions (meteorologi-
cal services) and universities were provided.

What lessons were learned from previous El Niño event:
public perception of actions taken; institutional percep-
tion of actions taken; specific actions that were or were
not effective?

In the first place, ENSO conditions can be fore-
casted and its adverse impacts minimized. Now both
decision-makers and the general population know that
cyclic ENSO events are going to be experienced.
Although some actions – especially the ones to protect
infrastructure – may be futile, the business sector looks
for ENSO forecasts to plan their future actions and gov-
ernment institutions have made some contingency plans
because of the 1997-98 experience. An important aspect
is that the public and the decision-makers in Perú are
more aware of El Niño and its impacts than in Venezuela.
After the Vargas disaster (December 1999) in Venezuela,
for which the national meteorological services did not
issue an early warning, information on ENSO has been
included in the regular bulletins and web sites.
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Figure 1.  Sectoral effects of 1997-98 El Niño.



2.  Current climate situation and socio-economic sta-
tus (vulnerabilities).
Have recent climate patterns increased vulnerability?

There are several cases in Perú where vulnera-
bilities have persisted since 1997-98. The fishery indus-
try is still dealing with irregular catches since then. The
sector, which is under heavy debt because it did not oper-
ate for almost a year during then, may have pressed the
resources over its maximum sustainable yield (MSY).
Catches have not met IMARPE´s estimates for the last
several months. Tropical deceases enhanced during the
last ENSO have produced persistent isolated focuses and
health authorities still have problems dealing with them.

According to reports from the Ministry of the
Environment (MARN, 2001, 2002), rainfall amounts and
distribution for 2000 and 2001 have showed some differ-
ences from normal years. Particularly in 2001, general
rainfall amounts were lower than long-term averages for
most of Venezuela. Dry regions were seriously impacted,
as well as the Guayana region, affecting therefore the
hydro-electricity generation capacity. An increase in
some tropical diseases has also been reported.

What other factors, such as political instability, have
influenced the current socio-economic status of region?

This is a very important aspect for the region.
In Perú, recent political unrest had produced three gov-
ernments in two years. A significant number of local

authorities familiar with ENSO conditions and its impact
on local and regional communities, and moreover pos-
sessing the knowledge to deal with them, have been
replaced by new bureaucrats politically related with the
new government that lack the experience that 1997-98
gave. Drastic political changes have been undertaken In
Venezuela, since 1998, which have produced serious
social and economic unrest.  Also, directors and heads of
important institutions, such as the Ministry for the
Environment, Civil Protection Agency and others have
been replaced several times in three years, affecting the
implementation of plans and actions.

3.  Institutional readiness and capacity to cope with
El Niño-related extreme events and uncertainties this
year and next.
What mechanisms for coordination and information dis-
semination have developed since 1997 in response to
anticipated impacts?
Based on anticipated risks or potential impacts which
institutions are likely to be the key players in the
response to ENSO?
What communication pathways need to be in place?
What are the main challenges to effective coordination of
efforts in your region?

In Perú, Estudio Nacional del Fenómeno del
Niño (ENFEN) was created. It gathers all scientific and
civil defense authorities together with the purpose of
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Figure 2. Areas affected by droughts and floods during ENSO.



making regular forecasts on ENSO conditions and
addressing national authorities on potential impacts. 

Unfortunately, the concept surrounding ENFEN
is to produce a single forecast that everyone has to
endorse. The current eastern tropical Pacific warming
was underestimated by IMARPE, although SENAMHI´s
opinion was much more in line with what happened. The
IMARPE point of view was adopted and as a result of
that the government did not take preemptive action when
time was appropriate. The IMARPE has conspicuous
fishery industry executives on its board of directors
which presumably are much more concerned on their
economic activity than other national issues. IMARPE´s
president has been seriously criticized for its conserva-
tive forecast since rain damage proved to be much
greater than expected. This attitude of IMARPE was also
seen in  the onset of the 1997-8 event, although ENFEN
was not in place then, and independent opinions forced
them to recognize the severity of the impending El Niño.

Now it is very well understood what to do and
what not to do in terms of planning, both at private and
public sectors if an ENSO event is forecasted. The chal-
lenge is to give every level of decision-makers the capac-
ity to switch to an emergency environment to quickly put
in place contingency measures that cannot be taken
because of complex legislation and a centralist govern-
ment. A project to elect local authorities late in 2002 as a
strategic plan to decentralize government will provide a
good opportunity to put that idea in place.

In Venezuela, the Warning Center for Floods
and Droughts (Centro de Alerta de Inundaciones y
Sequías) at the Ministry for the Environment is the insti-
tution responsible for procuring information on ENSO
forecasts and issuing early warnings for the different sec-
tors. Electricidad del Caroní (EDELCA) operates a
regional scheme for the Guayana region (Caroni river
basin) to ensure adequate electrical power generation.
For coordination purposes, the National Meteorological
and Hydrological Committee (CNMeH, which is sup-
ported by the Ministry for Science and Technology) can
play an important role for implementing the distribution
of tasks and actions and for disseminating information.
Another aspect to be taken into consideration is the
VENEHMET Project (a project for the modernization of
the meteorological and hydrological services in
Venezuela), for which implementation has been very
slow since it was launched in 1995. 

4.  Areas for potential responses
Given realistic time and resource constraints how might
activities be prioritized?

In Perú, the 1997/98 mitigation effort was
directly managed by the office of the president. Political
reasons were presumably behind that concept. The result
was a massive national effort to mitigate infrastructure
and production damage that, although it produced good
results, did not translate into a follow-up recovery effort
after the demise of the event.
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Figure 3.  Institutional Framework of ENFEN.
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It may be a good idea to reproduce some of the
measures that were taken then. Although the eventual
strength of the event may be weaker than 1997-98, which
may not require the economic and public effort that was
needed before the rain season started in late 1997, the
national government should be given the responsibility
to carry them out. Local authorities are still experiencing
the same conditions as in 1997 so not very much can be
expected from them.

Early warning weather related information is
still very poor in Peru. An effort between the scientific
community and the media may help a lot in terms of mit-
igation of loss of property and lives.

In Venezuela, a previous interesting successful
experience was the institutional organization to deal with
climate change and climatic change impacts assessment,
during the period 1990-1996. An inter-agency national
committee was appointed that included many scientists
from universities. A similar type of an inter-agency com-
mittee with active participation of universities should be
appointed, by the CNMeH, to handle matters related to
ENSO, instead of scattered efforts that are, at the present
time, made in only two or three government institutions
that mainly deal with operational meteorology and
hydrology. This ENSO committee should design a plan
of actions to face the forthcoming event, in order to mit-
igate adverse effects.
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Responses to topics suggested by the IRI:

1.  What happened last time?
Were climate anomalies observed over the region during
the recent El Niño and La Niña events (1997-2001)
anticipated?

Comparison of the results of the Regional
Climate Outlook Fora (RCOF) for Southeast South
America and the observed rainfall in October-
November-December:
1997/98:  (First RCOF for Southeast South America)
RCOF Most likely tercile: High 
Observed tercile:   High

1998/99:  
RCOF Most likely tercile: Central - Low
Observed tercile:   Central - High

1999/2000:  
RCOF Most likely tercile: Central - High
Observed tercile:   Low (very)

What were the impacts of recent and/or El Niño related
climate variability on socio-economic sectors?
1997/98: Severe floods in Argentina, Paraguay and
Uruguay
Summer crops:  good yields

1998/98: Some areas with water excess in Buenos Aires
No major anomalies or impacts

1999/2000: Severe drought
Very low yields of summer crops

If anomalous climate was accurately foretold during the
1997/98 El Niño event (and/or 1998-2000 La Niña),
were impacts anticipated?

Possible impacts of both, El Niño 1997/98 and
La Niña 1999/2000 were anticipated by the research
organizations (INIA-IFDC projects), and communicated
via mass media.

Were mechanisms (networks of communication and
action) in place to deal with anticipated impacts prior to
1997/98 El Niño?

The entities below were crucial for reacting to
the effects of the extreme events (floods and droughts).
No anticipatory measures were taken.
• National Emergency Systems
• Drought Commission
• Information and Decision Support System (INIA-
IFDC).

What lessons were learned from previous El Niño event:
public perception of actions taken; institutional percep-
tion of actions taken; specific actions that were or were
not effective?

The typical actions were reactions to the
extreme events (flood or drought).  The main improve-
ment from previous events, were in the monitoring sys-
tems, and in the methods used for prioritizing aid (using
INIA-IFDC’s Information and Decision Support
System).  Not much was achieved with respect to risk
management or preparedness largely due to difficulties
in interpreting and/or using climate outlooks.
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Figure 1.  Uruguay Beef Production and Number of Calves.

Figure 2.   Uruguay Beef Production and Number of Calves, 1999/2000.



2) Assess current climate situation and socio-econom-
ic status (e.g. vulnerabilities).
Have recent climate patterns increased vulnerability
(e.g., recent drought may have left resources depleted)?
October-December 2001: Excess rainfall resulted in
very poor winter crop harvest
March-April 2002: Excess rainfall is resulting in serious
floods in Uruguay.

What other factors such as political instability have
influenced the current socio-economic status of region,
particularly for sectors perceived as vulnerable to
impending climate variability?

Beef production is a key economic activity in
the region.  In 2001, foot-and-mouth disease was detect-
ed in Argentina and Uruguay.  Losses in Uruguay were
approximately US $200 million.

Instability and uncertainty in the monetary pol-
icy of Argentina (December 2001) brought general insta-
bility in the regional economies.

Changes in the monetary policy in Brazil (1999)
and in Argentina (2001-2002) also resulted in disadvan-
tages for the price/cost ratios of agricultural products in
Uruguay.

3. Evaluate institutional readiness and capacity to
cope with El Niño-related extreme events and uncer-
tainties this year and next. 

Institutional capacity is adequate in the region:
climate and application research systems, National
Emergency Systems, Drought Commissions, National
Weather Services, are all in place and operational.  There

is a lack of adequate communication between these
organizations.

Readiness is less clear: there are still difficulties
in applying the climate forecasts to take preparatory
measures due to: (a) difficulties for defining actions in
accordance to the probabilistic nature of the forecasts,
and (b) the probability shifts in the forecasts are often too
small to make changes (e.g., from 33% to 45% or 50%,
which means that the other two scenarios are at least
equally likely).  

What mechanisms for coordination and information dis-
semination (such as the climate outlook fora) have devel-
oped since 1997 in response to anticipated impacts?
Since early 1990’s: 
National Emergency Systems, National Drought
Commission.

Since 1997:  
(a) Climate Outlook Fora, uninterruptedly every three
months since December 1997
(b) Some new research projects on Seasonal Climate
Prediction (Universities) and on Applications of Climate
Forecasts in Agriculture (e.g., INIA, INTA, IFDC).

Since 2000:  
INIA/IFDC project that brings together: climate and
applications researchers with National Weather Service
and a Technical Agricultural Working Group (agribusi-
ness, farmer associations, NGOs, governmental planning
agency, National Weather Service).
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Figure 3. Validation of 12 Climate Forums of SE South America.



Based on anticipated risks or potential impacts which
institutions are likely to be key players in the response to
ENSO?
• National Emergency Systems
• Drought Commission
• Information and Decision Support System (INIA-
IFDC)
• National Weather Services
• Media.

What communication pathways need to be in place?
1. Climate research system
- National Weather Service

2. Climate research system 
- “Applications” Research System

3. Climate research system 
- Emergency systems/Drought Commissions

4. National Weather Service 
- Media 

5. “Applications” research system
- Governmental planning agencies
- Emergency systems
- Farmers’ Associations
- Media  

What are the main challenges to effective coordination of
efforts in your region?

Most stakeholders (public and private sector)
still do not understand and/or do not know how to mod-
ify decisions using probabilistic forecasts (needs “educa-
tion”).  Scientific climate community is often too con-
cerned with making public the results of their research.
There is often aversion to talk to the media, and conse-
quently media get information from “unqualified”
sources.  There is a clear need for “intermediary” actors
who understand enough of the science behind climate
forecasts and who can communicate with stakeholders
and the media.

4.  Highlight areas for potential responses.
Given realistic time and resource constraints how might
activities be prioritized?
For the Immediate term:
• Ensure / facilitate communication pathways
• Explain climate outlooks (probabilistic nature)
• “Screen” climate outlooks that reach government,
planning agencies, emergency systems (avoid confu-
sion).

For the Intermediate term (Regionally)
• Improve Seasonal Climate Forecasts (larger probabil-
ity shifts)
• Expand Research programs on Applications (regional-
ly coordinated).
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The Pacific Islands – twenty-five countries and
territories, including New Zealand, Australia, and
Hawaii (US) with varied geographic, climatological,
political, and socio-economic characteristic – experience
clear El Niño and La Niña signals.   The impacts of
ENSO in the Pacific can be as varied as the islands,
including wetter than normal or dryer than normal sea-
sons and extreme climate events including floods,
droughts and changes in tropical cyclone patterns.  This
report attempts to summarize the range of capabilities
and needs of Pacific Island agencies and organizations to
deal with the impending El Niño.

1997-1998 El Niño event and Lessons Learned
Many of the regional organizations and meteo-

rological services anticipated the 1997-1998 El Niño but
Pacific Island governments were not as prepared as they
could have been for the droughts and other climate
impacts that occurred with it.  The degree of anticipation
varied, based on skill of models for specific islands,
understanding of what the local impacts would be, and
dissemination of climate forecast information.  

Prior to the onset of the 1997-1998 El Niño
event, several organizations in the Pacific had begun
public awareness and educational programs.  The Pacific
ENSO Applications Center (PEAC) had provided sea-
sonal to inter-annual climate forecasts and applications
information to the US-affiliated Pacific Islands since
1994.  The newsletter, the Pacific ENSO Update, was
sent throughout most of the Pacific Islands and regional
organizations.

Most ocean-atmospheric observations and pre-
dictive models indicated that an El Niño was developing
in May 1997.  By June 1997, PEAC alerted the govern-

ments it serves that the event appeared to be strong, and
the impacts may be similar to the 1982-83 event.  In
September 1997, PEAC issued its first quantitative rain-
fall forecast that severe droughts would be likely begin-
ning in December 1997. The US-affiliated islands
(Palau, Marshall Islands, American Samoa, Federated
States of Micronesia) organized ENSO Task Forces,
multi-agency and organization efforts, to prepare for the
impending droughts, to reduce the impacts of the
drought, and to increase public awareness.

Through most of the period from July 1997
through June 1998, a strong El Niño event dominated
Australia’s weather. This event was already well-estab-
lished by July, and strengthened further in the spring
months, ultimately equalling the infamous 1982/83 event
in terms of deviations from normal of most atmospheric
and oceanic indicators. Fortunately, its influence on
Australian rainfall was far less severe than in the earlier
event or even the moderate 1994 event. July was gener-
ally dry, but in the second half of August, significant rain
developed over Western and South Australia, extending
across most of the country in September, as a series of
low-pressure systems tracked across southern Australia.
In the agricultural districts of South Australia, September
1997 was one of the wettest on record. 

Drought severely affected the islands of Fiji,
Papua New Guinea, the Solomon Islands, Tonga, the
Marquesas, the Federated States of Micronesia (FSM),
the Marshall Islands, Guam, and Palau.  These islands
experienced both meteorological and agricultural
drought.  All of the islands experienced rainfall deficits,
and they all imposed water hours for conservation.  In
June 1998, the Fiji Government declared drought, which
empowered the relevant departments to divert resources
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to the drought-stricken areas issuing supplementary food
rations to 28,000 households and water to 48,000 house-
holds. By October 1998, 54,000 families were receiving
food supplies and 400,000 people, half the population,
were receiving water deliveries. At the worst, during
April and May 1998, the Marshall Islands water utility
operated once every fourteen days for seven hours to
supply water.  Other islands maintained a conservative,
but daily supply of water, especially to critical facilities
such as the hospitals.  Many atoll islands and remote
locations on several islands required water distribution
via ship or truck, an unbudgeted expense costing thou-
sands of dollars. Commercial and subsistence crops were
lost in many islands.  Some islands required relief food.
Disaster management offices used PEAC and the US
National Weather Service forecasts to plan food relief
and agriculture replanting programs for the droughts in
the Marshalls and FSM.

Wildfires occurred in most drought-ridden
islands.  Guam had over 1,600 fires between January and
April and the cost of fighting fires for March, the worst
month, was over US$600,000.  In Australia, drier than
normal conditions, combined with unseasonable warmth
in November/December, caused an early onset to the
bushfire season. Fires raged for several weeks, stretching
resources to their limits, and causing loss of life and
much damage to property. In Victoria, dry conditions and
extreme heat and strong winds led to many dangerous
fire days; these conditions persisted into late March.
Tasmania also experienced serious fires in January, but
fortunately property damage was confined to a few hous-
es. It was believed that increased fire awareness and
preparations (including increased consultation between
the Bureau of Meteorology and fire authorities) com-
pared with earlier seasons (e.g., 1982/83), greatly
reduced losses in Victoria and Tasmania.

As early as November 1997, PEAC staff
became concerned about the increased risk of water-
borne diseases from the impending drought in the US
affiliated Pacific Islands.  Initially, PEAC sought assis-
tance from the US Center for Disease Control, the US
Federal Emergency Management Agency, and the US
Department of the Interior to deal with this risk.  Local
public awareness campaigns emphasized the need to boil
water, and these efforts reduced the incidence of water-
borne diseases.  In Fiji, there was an increase in reports
of incidence of infectious diseases such as diarrhea. Air
quality problems from the wildfires increased respirato-
ry illnesses in many islands.

Fisheries, one of the most important economic
resources in the Pacific Islands, were impacted by the
1997-98 El Niño.  From interviews and catch data, it is
clear that there was a general shift of the catch to the east
followed by a general shift to the west.  Beginning about

April 1997, there was a significant decline in the catch in
FSM, Papua New Guinea, and the Solomon Islands, and
an increase in catch in the Line and Phoenix Islands and
areas east of Samoa.  There was, however, an overall
decline in the catch and the species mix was very unusu-
al.  US purse seiners landed a much higher proportion of
yellow fin, and, late in 1997, vessels landed skipjack
weighing up to 35 pounds.  

Extreme tides in Yap and Palau resulted in salt-
water intrusion into low-lying areas and damage to
crops.  Coral bleaching was reported initially with the
warm event in 1998, but occurred also during exposure
and low tides as the water level changed with the change
in ocean temperature.  Reef fish in the outer islands were
lost because of extreme tides and higher water tempera-
tures on reef flats. Parts of eastern Australia and Papua
New Guinea experienced damaging frosts. Many islands
experienced severe flooding after the droughts because
soils would not absorb the water once the rain returned.
Western parts of Fiji experienced severe flooding in
January 1999.  Some islands experienced wetter than
normal conditions in late 1997 through the first half of
1998, including Kiribati. 

Eastern regions of New Zealand were badly
affected by drought due to 1997/98 El Niño event. There
were significant losses in agriculture, especially pasture,
grains, fruits and trees (native and plantations) and loss
of water reserves. The cost to agriculture alone was esti-
mated at $425,000,000 (Basher, 1998).

Current Climate Situation and Socio-Economic
Status in the Pacific

The current socio-economic status in many of
the Pacific Islands has made them more vulnerable to the
impacts of the next extreme climate event than in the
past.  Many islands depend on tourism and even prior to
September 11, tourism arrivals from Japan and elsewhere
were significantly lower than “normal”.  Most islands
recovered after the ENSO events and disasters associat-
ed with them in the 1990s, but each subsequent event has
further impaired the resiliency of the Pacific Island
nations.  Several island nations have also experienced
political instability, such as Fiji and the Solomon Islands,
which further challenge recovery efforts.

In Hawaii, the islands of Maui, Hawaii and
Molokai have had almost four years of drought.  Molokai
has not yet recovered.  One of Palau’s reservoirs has
been depleted this year, and they are currently rationing
water supplies for the most populated island of Koror.
Typhoon Mitag hit Chuuk and Yap States in the
Federated States of Micronesia in early March 2002, and
the damage assessments are still being conducted.
Several islands completely lost their gardens and land-
based food supplies from storm surge and saltwater
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intrusion.  These islands typically experience drought,
even in milder El Niño events, and the ability to recover
from tropical storm damage will be seriously threatened
by the impending El Niño. 

Institutional Readiness and Capabilities
PEAC began discussions with the South Pacific

Regional Environment Programme (SPREP) in 1995 and
1996 about the feasibility of establishing a climate infor-
mation service for the non-US-affiliated Pacific Islands.
Given the limited staff capacity in most of the meteoro-
logical services in the Pacific, building climate forecast-
ing capability within several of the met services in the
South Pacific with technical support from SPREP made
sense.  PEAC offered to provide training and technical
assistance to help develop such a system. 

The Island Climate Update (ICU) is a monthly
regional bulletin produced by National Institute of Water
& Atmospheric Research Ltd (NIWA) in collaboration
with Bureau of Meteorology (BoM), Fiji Meteorological
Service (FMS), Meteo-France (New Caledonia and
Tahiti). This bulletin is a product of a 1996 feasibility
study under South Pacific Regional Environmental
Programme (SPREP), where an urgent need to dissemi-

nate climate information and forecast in the South
Pacific was identified by the Pacific Island Countries
(PICs). There was no mechanism in place at that time to
disseminate regional seasonal guidance through Pacific.
Due to constraints in their annual budgets and unavail-
ability of expertise, Pacific Island Meteorological
Services lack resources and cannot produce such climate
information bulletin. The information from ICU is used
to create public awareness using local media and to issue
monthly climate guidance (in country).

Goal of the Island Climate Update:
• Dissemination of South Pacific information easily and
quickly to regional users – hard copy and world wide
web.
• Imperative that ICU is bought by the local communi-
ties – Regional Ownership.
• Meetings. Forecast process is enhanced by the region-
al input. Regions will be encouraged to perform these
process themselves in future.
• Seasonal climate forecasts and information used in the
real world to mitigate the impacts of climate.
• Monthly teleconference between BoM, NIWA, FMS,
Meteo-France (New Caledonia and Tahiti) which leads

Preparing for  El  Niño:
Advancing  Regional  Plans  and Interregional

40

Figure 1. Seasonal Rainfall Outlook, September-November 2001.
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to consensus on seasonal forecasts for the region.
Validation of the forecasts also key element of this proj-
ect. 

PEAC also began working with what is now the
Disaster Management Unit of the South Pacific Applied
Geoscience Commission (SOPAC) on development of
methods to assess the impact of the 1997-1998 El Niño
and develop drought mitigation plans for the South
Pacific.  PEAC staff provided SOPAC with an impact
assessment protocol that was used in Fiji and assisted
with the design and facilitation of an impact assessment
and mitigation planning workshop held in July 1999.
PEAC also worked with SOPAC to plan and facilitate a
regional workshop on Fiji and other countries in the
South Pacific on the use of disaster impacts assessment
information, climate analysis and climate forecasting for
disaster response and mitigation planning held in
October 1999 in Fiji.  The regional workshop involved
met service staff, disaster managers, and water system
managers from the Pacific Islands region.  It clearly
demonstrated that there is climate forecasting capacity in
the region and that close collaboration among met serv-

ices, disaster management organizations, and water man-
agement agencies can result in more robust disaster
response and mitigation plans.  

Based on anticipated risks and potential impacts
of the impending event in the Pacific Islands, the key
players in response to ENSO include collaboration and
participation of regional and local organizations.  The
following regional organizations are important: the
South Pacific Regional Environment Programme
(SPREP), the South Pacific Applied Geoscience
Commission (SOPAC), the Secretariat of the Pacific
Community (SPC), the Pacific ENSO Applications
Center, National Institute of Water & Atmospheric
Research (NIWA) Ltd (NZ) and Bureau of Meteorology
(BoM Aust).  At the local level, the following organiza-
tions are essential for dealing with ENSO impacts: the
meteorological service, disaster management office,
water resource managers, agriculture, public health, gov-
ernment leaders and decision-makers.

The communication links that need to be in
place are both inter- and intra-agency communication at
the local and regional levels.  Participants in several col-

Country  Needs Identified  
American Samoa  More accurate, greater lead time seasonal/interannual predictions 

Quarterly updates of ENSO events 
Awareness, Education of users of climate information 

Cook Islands  Seasonal/interannual predictions for agriculture 
Fiji  Seasonal/interannual predictions – the provision of products, information and advice 

to seasonal and interannual variations of climate to the public and industry (disaster 
management, agriculture, water resources, forestry, fisheries)  
Other climate applications 

French Polynesia  Seasonal/interannual prediction – the provision of products, information and advice 
related to season and interannual variations of climate to the public and industry 

Guam Public awareness and education through the media on droughts, climate variability, 
climate change etc 
Increase use of internet for weather information 

Kiribati  Improved climate information including seasonal/in terannual predictions 
 Improved interpretation of information by Met personnel  

Marshall Islands  More accurate, greater lead-time seasonal/interannual prediction for agriculture 
Climate variability expressed in simple terms  
1-5 day forecast for agriculture 

Federated States of 
Micronesia  

More and easily accessible weather information and forecasts including 
seasonal/interannual prediction 
Better designed weather products and educational programs for end users 

Nauru  Establishment of a National Meteorological Service 
New Caledonia  Seasonal/interannual prediction – provision of products, information and advice 

related to seasonal and interannual variations of climate to the public and industry 
Other climate applications 

Niue Seasonal/interannual prediction for agriculture, disaster management etc 
Northern Mariana 
Islands  

Increased access to improved seasonal/interannual predictions 
Public awareness and education on seasonal predictions 
Research on impact of climate variability on local weather, sea level and on critical 
coastal and marine resources 
Greater involvement of users and partners in the review of progress and 
development of shared solutions 

Palau Increased access to improved seasonal/interannual predictions 
Public awareness and education on seasonal predictions 
Research on impact of climate variability on local weather, sea level, rainfall 
patterns and on critical coastal and marine resources 
Greater involvement of users and partners in the review of progress and 
development of shared solutions 

Papua New Guinea  Improved seasonal/interannual predictions (including droughts) – for agriculture, 
forestry, water resources, power, disaster management 
Development of specific climate applications to meet PNG needs e.g. in agriculture  

Samoa Seasonal/interannual prediction 
Awareness and education on use of predictions 
Interpretation and use by industry, government, disaster managers 

Solomon Islands  Seasonal/interannual prediction 
Awareness and education on use of predictions 
Interpretation and use by industry, government, disaster managers 

Tokelau  Disaster management  
Tonga  Seasonal/interannual prediction 
Tuvalu  Seasonal/interannual prediction 

Improved climate data and information  
Vanuatu  Seasonal/interannual prediction – provision of products, information and advice 

related to seasonal/interannual variations of climate to public and industry 
Wallis and Futuna  Seasonal/interannual prediction – provision of products, information and advice 

Table 1. Experience in Pacific, according to an assessment conducted by SPREP.



laborative workshops indicated that agencies need better
mechanisms for communicating and explaining climate
information so that it can be useful for the needs of dif-
ferent agencies.

Complications for communicating and for
response to climate variability include the remoteness of
the islands from each other and from the world, expense
in supplying resources to remote islands, the lack of nat-
ural resources and dependency on imported goods and
services, and economic dependency on tourism and fish-
eries, which can be affected by climate variability.

Potential Areas for Response
Pacific meteorological services tend to lack

expertise in some aspects of their operations due to lim-
itations of resources.  Pacific services tend to rely on
some financial and technical assistance from Australia,
New Zealand, and the United States. Over the years,
there has been greater focus on weather forecasting with
limited importance given to development of climate
services or climate forecasting until recently. The El
Niño 1997-98 played major role in recognition of climate
services in national meteorological services in Pacific. 

Improvements that are required in the region
based on experience in Pacific, according to an assess-
ment conducted by SPREP (See Table 1.  Adapted from
South Pacific Regional Environment Programme
(SPREP), 2000, A Needs Analysis for the Strengthening
of Pacific Island Meteorological Services):
• Increased communication links and improved internet

services in-country will definitely improve information
dissemination between developed and developing world
• Understanding local climate patterns and mechanisms
that affect it
• Specialized seasonal/interannual prediction scheme
(rainfall)
• Interpretation of seasonal/interannual predictions –
provision of products, information and advice related to
seasonal/interannual variations of climate to public and
industry.

The lessons learned from the experience of the
Pacific ENSO Applications Center and the focus of cur-
rent efforts include the following:
1. Local climatology and local forecasts are essential 
2. Understanding of the climate variability and local
effects by clients and climate information needs by fore-
casters or translators are very important
3. Climate information users want simple quantitative
local forecasts
4. Lead-time on a major ENSO event
5. A better understanding of the effect of ENSO events of
different magnitudes and of La Niña events need to be
developed
6. A better understanding of the impacts of multi-year
droughts is also needed.
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West Africa shelters about 200 million people.
More than 95% of this population is rainfed cereal (mil-
let, sorghum, maize, riz) dependent. Diseases, food
shortages and water scarcities are very common in the
region. In terms of SST, there are 2 sub-regions: Guinean
gulf countries, more related to Atlantic oscillations, and
the Sahel region, more likely related to Pacific oscilla-
tions and where ENSO events has an effect. Recently, the
1997/1998 El Niño had variable impacts on crop produc-
tion, disease incidence as well as disasters (inundations). 

The vulnerability of West Africa to climate vari-
ability and ENSO is actually documented. 1997 was very
dry in Sahel. The consequence was food shortage, low
farmer income and severe subsequent poverty. In 1998,

the amount of rainfall doubled in certain sahelian coun-
tries. The increase of the local flood (i.e. August-
September) of Niger river at Niamey station clearly
shows  the importance of the phenomenon. In addition,
there is an increase in terms of vegetation index (NDVI)
and crop production. Furthermore this very wet rainy
season has increased the rate of severe malaria preva-
lence, which was very low the previous year (1997). 

Institutional setup and readiness
There is a seasonal forecast at the regional-scale

level mainly within the framework of the WA COF but in
terms of ENSO events there is a little experience and no
information on the time and space distribution or down-
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Figure 1. Annual Rainfall indices for West African Sahel (after L’Hote, 2000).
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scaling issues. Nonetheless there are key technical insti-
tutions in the response to ENSO:
• At the continental level, the African Center for
Meteorology Application for Development (ACMAD),
which deals with capacity building and training, links
with Global Centers as well as coordination of WACOF
(PRESAO)
• At the regional level AGHRYMET Regional Center
(ARC), the formal partner of PRESAO, is also dealing
with capacity building, training, and information
exchange in the Sahel countries of CILSS
• At the national level, hydrology and meteorology
services, agricultural research services, early warning
system. 

These key institutions don’t have a very clear
relationship. However, a global coordination mechanism
exists through a permanent working group of
AGRHYMET (data and products in agriculture, meteor-
ology, hydrology, crop disease protection, prediction and
evaluation of agricultural production) and national insti-
tutions (inter-ministerial working group). Despite this
great potential of information dissemination there are
many weaknesses such as a lack of reliable interface for
information flow between ARC and member states
because of the bureaucratic constraints.  In addition, at
the national level, there is a lack of on field working
facilities because of the high dependence on political
decision.

Main Challenges in West Africa
• Make available to end users information generated by
regional and sub-regional centers; lack of appropriate
extension services
• Increase the interest of decision-makers in climate

information (not only during emergency situations)
• Extend EWS and disaster management concepts to
take into account impacts of climate variability and
extremes.

Areas for potential responses
• The Mali experience:

Since 1982, Mali has implemented an opera-
tional climate information gathering and dissemination
system at National, Provincial and Producer levels based
upon implementation of rural radio programs and
involvement of political leaders (election criteria).  There
is a need to find ways to learn from this experience (and
others) for the whole sub-region, to contribute to rainfed
agricultural production.

• Ways and activities to improve preparedness to ENSO
- Set up an information exchange network for

key stakeholders
- Find ways of arriving at extension services

able to integrate climate information into advice to end
users

- Develop communication facilities based upon
RANET (RAdio and interNET)

- Consider climate information and its availabil-
ity as an essentialpart of the sustainable development
process.

Figure 2. Severe malaria incidence rates for Niger.



General Summary
Extreme climate events such as droughts and

floods are very common in the Intergovernmental
Authority on Development (IGAD) region. Notable
examples of the potential hazards of such events have
been demonstrated by the impacts of the 1997/98 El
Niño related floods and the La Niña related drought of
mid 1998-2001. The effects of the two alternating
extremes will linger on for a long time. The 1997/98 El
Niño related floods led to loss of life and property,
destruction of infrastructure and large losses to the econ-
omy. The floods were immediately followed by one of
the longest and severest droughts in the history of the
region. The 1998-2001 drought had harsh negative
impacts on agriculture, livestock, wildlife, tourism,
water resources and hydroelectric power generation.
Low water levels in the dams led to severe power
rationing in some countries, which resulted into large
losses in their economies. Water supply for industrial and
domestic consumption was not spared by the drought.
There were serious water shortages both in urban and the
rural areas. Lack of water and pasture led to severe con-
flicts between wildlife and pastoral communities. The
impacts of the 1997/98 El Niño related floods and 1998-
2001 La Niña associated drought were so severe that
they could not be accommodated within the limited
national resources. The governments of some of the
IGAD member states had to seek support from interna-
tional communities to address the impacts. It should be
noted that the impacts of extreme climate events affect
the welfare of the communities and tend to enhance
poverty, especially in this region where rain-fed agricul-
ture and hydroelectric power form major sources of food
and energy respectively. The destruction of crops result-
ing from floods and low yields resulting from drought
reduce the economic status of most of the population of
the rural communities, especially women, who form a
majority of the population. Similarly, lack of adequate
power, as was experienced in year 2000-2001, due to
prolonged drought, resulted in loss of employment and
reduction of economic status of the people.

The severe impacts associated with extreme cli-
mate events can be reduced through good understanding

of the climate patterns of the previous events, enhanced
monitoring, early warning, and effective and timely dis-
seminated early warnings as well as improved awareness
of the usefulness of climate information and prediction
products in decision-making. 

Since its establishment in 1989, the Drought
Monitoring Centre in Nairobi (DMCN) has played an
important and useful role in providing the sub-region
with weather and climate advisories including prediction
and early warnings on severe climate events such as
floods and droughts. DMCN’s other major activity has
been the building the capacity of the member countries to
optimize the use of the available climate prediction tech-
nology and applications for socio-economic develop-
ment. 

For instance, the Centre provided timely cli-
mate outlook for the extreme anomalous rainfall that
characterized the Greater Horn of Africa (GHA) during
1991-93, 1994-96, 1997-98 and 1998-2001. Some of
these extreme anomalies were associated with the
extreme global events like the El Niño and La Niña
episodes.  From the predictions, the various governments
have been able to put measures in place and mitigate
some of the adverse impacts. Good examples were in the
energy and food security sectors. The governments of
Kenya and Tanzania implemented rationing of power in
time and made provision for buying generators.
Similarly the governments of the GHA countries
appealed for food assistance in time to alleviate the
impacts of the food shortages associated with the drought
that ended in year 2001. Consequently, although the
1998-2001 drought was most severe from historical
records at several locations, the impacts were relatively
less due to the use of the DMCN information for timely
interventions.   Due to the significant contribution that
the DMCN has made to the region, the governments of
the region have adopted a resolution to absorb the Centre
as a specialized institution of IGAD. A strategic plan for
its adoption into the IGAD system is currently being
finalized.

It should be noted that in the GHA sub-region,
not all extreme climate events are associated with ENSO,
and there is no year that the whole region is devoid of
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drought or floods. Neither can any particular drought or
flood cover the whole of the GHA sub region. This is
mainly due to the complex regional features that include
existence of large water bodies as well as complex topo-
graphical features.  

The DMCN mission has been “enhanced
regional climate monitoring, prediction, early warning
and applications for sustainable development in GHA”.
IRI as well as National Oceanic and Atmospheric
Administration (NOAA)/National Weather Service
(NWS)/National Centers for Environmental Prediction
(NCEP)/Climate Prediction Center (CPC)/ African Desk
have been DMCN’s major international partners in
development. Most of DMCN’s activities have been sup-
ported by World Meteorological Organization (WMO),
United Nations Development Program (UNDP),
NOAA’s Office of Global Programs (NOAA/OGP), US
Agency for International Development Office of US
Foreign Disaster Assistance (OFDA) and Regional
Economic Development Services (REDSO).

Regarding the evolving ENSO event, DMCN

would treat it in the same way as the case of 1997/98 and
1999-2001 ENSO events by providing timely regional
10-day, monthly and seasonal outlooks. DMCN will also
continue to enhance capacity building of the GHA
NMHSs and the users. It will also continue with the basic
research to understand processes and the associated
socio-economic impacts.

DMCN would like to use lessons that have been
learned from the mistakes and successes to ensure that
credible and timely regional information is availed to
GHA NMHSs and sectoral users. In this regard, a new
GHA Climate Watch template has been established at the
DMCN to provide not only the latest information on the
evolving ENSO, but more so the state of regional cli-
mate. DMCN’s climate watch information is sent to all
NMHSs and the users in the region. 

In GHA, the impacts of a strong ENSO are
often observed from June to December of the ENSO
onset year up to the end of the specific ENSO cycle. The
intensity and sign of the regional climate anomalies not
only vary from location to location and from one season

Figure 1. Annual rainfall over Eastern Africa.
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to another, but also depend on the evolution phase of
ENSO namely the onset, peak and withdrawal phases.
The ENSO-related regional climate anomalies over the
GHA are occasionally modulated by Sea Surface
Temperature anomaly evolutions over the Indian and
Atlantic Oceans. A number of capacity building work-
shops are being planned for the users at both regional and
national levels. For example, a two week workshop is
ongoing at DMCN to provide June-September regional
climate outlook for GHA. Another one is also planned
for August to precede the tenth Climate Outlook Forum
(COF10).  Regarding the users, it is hoped that a one
week workshop for livestock users and also one on river
flow forecasting will be held a week before COF10. It
should also be noted that the theme for this year’s
COF10 users workshop is ‘the use of climate information
and prediction services in disaster management’ in antic-
ipation of possible maturity of the evolving ENSO phe-
nomenon.  Availability of resources however remains the
major handicap to DMCN plans to optimally address
challenges that may be associated with the evolving
ENSO event.

Climate Anomalies Over Eastern Africa (GHA)
The climate of the GHA is complex both in

space and time. Some areas exhibit an unimodal type of

rainfall distribution (Figure 1a), others exhibit bimodal
characteristics (Figure 1b) while others exhibit trimodal
character (Figure 1c). There are also areas, which are wet
throughout the year with all the months having mean
rainfall greater than 50 mm (Figure 1d). Superimposed
on these complex climatic characteristics are anomalies
which have been linked to anomalies in the global atmos-
pheric winds and ocean currents that are often referred to
as the general circulation. The complex regional features
that include complex topography, Indian and Atlantic
oceans as well as the large inland lakes significantly
modify the general circulation such that there is no year
and season that the whole region receives normal rainfall
and is void of extreme anomalies such as floods and
droughts. In addition, large temporal and spatial variabil-
ity of rainfall is observed. Anomalies that have been
linked to occurrence of extreme events in the region
include the El Niño /Southern Oscillation (ENSO) phe-
nomena, tropical cyclone activities, and anomalies in
monsoon wind systems, Inter-tropical Convergence
Zone (ITCZ), among many others. ENSO events have
strong influence on rainfall anomalies in the region dur-
ing all seasons especially when conditions in the Indian
and Atlantic Oceans are favorable. It is therefore appar-
ent that El Niño conditions over the Pacific may not
mean much to Eastern Africa if sea surface temperature

Figure 2.  Rainfall anomalies over the GHA for (a) a dry scenario in March to May 1984  and (b) a wet scenario in Sept. to
Nov. 1997.



anomalies (SSTAs) over Indian and Atlantic oceans as
well as the atmospheric circulation over the African con-
tinent do not respond. 

Anomalies and Impacts During the Period 1997-2001
During the 1997/98 El Niño period, the sub-

region was characterized by one of the worst floods ever
experienced in the last 50 years. Some locations experi-
enced the wettest conditions in the history of the avail-
able records. Figure 2(a) shows the spatial patterns of
rainfall anomalies for September to November 1997,
which indicates that the wet areas (anomalies > 175%)
covered most of the eastern parts of the sub region. From
mid 1998 to 2001, La Niña conditions characterized the
sub-region resulting into one of the longest and severest
droughts ever experienced in the last 50 years. Some
locations experienced the driest conditions in the history
of the available records. Figure 2(b) shows the spatial
patterns of the rainfall anomalies in March to May 1984,
which was one of the driest years in the sub region. 

The 1997-98 El Niño related floods led to loss
of life and property, destruction of infrastructure and
large losses to the economy. On the other hand, the 1998-
2001 drought had harsh negative impacts on agriculture,
livestock, wildlife, tourism, water resources and
hydropower generation. The low water levels in the

dams led to intense power rationing, which in turn led to
large losses to the economy. There were serious water
shortages both in the urban and rural areas. Lack of water
and pasture led to severe conflicts between wildlife and
human beings as well as conflicts among communities.

Anomalies are part of the climate system vari-
ability and therefore recurring in nature. Given that
another severe drought had occurred in the region in
1983/84, the impacts of a drought of similar magnitude
were therefore anticipated. With early warnings from the
DMCN and NMHSs, appropriate mechanisms were put
in place, which greatly reduced the impacts. As such, the
impacts of the 1998-2001 drought were not as severe as
those of 1983/84 drought.  Figures 3a - 3c are cumulative
monthly total rainfall curves for selected stations in the
subregion depicting that the drought of year 2000 was
more severe than the one of 1983/84. Taking the lessons
learned from the experiences of El Niño/La Niña events,
communities are becoming more and more aware of the
events and associated impacts. Several steps have been
taken in the Africa region to put mechanisms to help mit-
igate impacts of extreme climate anomalies in place. 

These include for example, the establishment
of:
• The AGRHYMET Centre in Niamey, Niger
• The African Centre of Meteorological Applications
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Figure 3. Cumulative rainfall performance.
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for Development (ACMAD)
• The Drought Monitoring Centres (DMCs) in Nairobi
and Harare.

Vulnerability of Eastern Africa to Impacts of El
Niño/La Niña climate related extremes

It has been noted in recent times that the fre-
quency and intensity of extreme climate events has
increased. The result has been that the region has become
more vulnerable to impacts of these climate events. The
1997-98 El Niño related floods and 1998-2001 La Niña
associated drought were very severe and could not be
accommodated within the limited national resources.
Many governments had to get support from international
communities to address the impacts. 

Despite the fact that many countries have made
considerable efforts to build capacity for early warning
and monitoring as well as formulating national disaster
preparedness and prevention strategies, serious capacity,
policy and institutional gaps remain part of meaningful
strategy development processes.

Capacities and Institutional Readiness to Deal with
El Niño Related Extremes and Uncertainties

Much of the region’s experience is in the area of
drought/flood early warning systems. Undoubtedly,
drought/flood early warning systems are an important
element of risk assessment and management. However,
concrete decisions require a varied and broader set of

tools and capacities. Early warning systems involve
detecting and forecasting impending risks/hazards and
issuing warnings. Effective risk reduction would require
information beyond early warning. The early warning
information needs to be complemented by information
on the consequences of risk, estimate of the extent of
damage, and appropriate strategies to mitigate the loss
and damage that would arise. The information also needs
to be communicated to vulnerable groups in a way that
facilitates their own decisions and enable them to take
timely actions.

The Drought Monitoring Centre-Nairobi
(DMCN) is charged with the responsibility of providing
on a regular basis, reliable and more accurate climate
information forecasts and advisories with particular
emphasis on early warnings on droughts, floods and
other adverse weather conditions. The products produced
by the Centre and disseminated to users include:
• Ten-day rainfall distribution, drought severity (Figure
4a), agrometeorological conditions, general impacts and
weather outlook
• Monthly and seasonal climatological summaries,
drought severity, dominant synoptic systems, weather
outlook (Figure 4b) and socio-economic conditions as
well as their impacts.

Other activities of the Centre include:
• Enhancement of the use of climate information: The
Centre organizes climate outlook fora in collaboration
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Figure 4a. Drought severity index for dekad 6 (21-28 February) 2002.
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with other advanced climate prediction centres. To date,
nine forums have successfully been held in eastern
Africa since February 1998. The forums have proved
beyond doubt that pre-disaster mitigation strategies
through optimum use of climate information and predic-
tion products can contribute enormously to sustainabili-
ty in the region in terms of food security among others.
• Demonstration of the value of climate information:
The Centre is also implementing several pilot application
projects geared towards demonstrating the value of cli-
mate information in socio-economic development.

There is therefore a clear recognition that
DMCN has contributed to improved disaster manage-
ment by availing information as well as articulating
strategies. There are however, still many challenges that
inhibit optimum production, processing, dissemination,
and use of climate information. The major challenges
include fast declining observational network, inadequate
skilled human resources for climate and sectoral users of
climate products, institutional capacity, lack of well inte-
grated national and regional policies, networking and
data/information exchange at national, regional and
international levels as well as lack of awareness and edu-
cation among the public, sectoral users of climate prod-
ucts, and policy makers among others.

Areas of Potential Response
• A thorough understanding of the mechanisms govern-

ing the Indian and Atlantic Oceans circulation as well as
the regional climate processes and their interaction with
the global climate systems
• Data problems need to be addressed seriously espe-
cially the West Indian Ocean, which is more disadvan-
taged
• An efficient and effective network is required to
ensure timely availability of early warning products
• Capacity building of the existing early warning sys-
tems including NMHSs
• Users’ interface problems.

Summary and Conclusions
• There are several institutions in the region providing
vital climate information including El Niño advisories.
These include the NMHSs and the DMCN. They are
working closely with several advanced international cli-
mate centers.
• Seasonal rainfall in the region is dependent on the
Indian and Atlantic Oceans for moisture and as such
overall impact of El Niño conditions over the Pacific
depend on the modulations by the two oceans.
• Due to limited disaster preparedness and prevention
capacity, many countries in Eastern Africa find them-
selves extremely vulnerable to impacts of the extreme
events.
• There is need for resources to be availed to interna-
tional, regional and local institutions to optimally
address the evolving ENSO challenges. 

 

Figure 4b.  Seasonal Outlook for March - May 2002.



Foreword
In the last issue about the current state of

ENSO, the International Research Institute for Climate
Prediction (IRI), indicated that current observations sug-
gest that a shift away from neutral conditions may be
occurring. Some indications show the same behavior
observed prior to the onset of many past El Niño events. 

The analysis concluded that if an El Niño does
develop, which would be more apparent in the middle of
2002, it would persist for at least the remainder of the
year and likely through March of 2003. 

Thus, taking into account the potential develop-
ment, and the lessons from the past (Once burned, twice
shy!), it is important at this stage, while continuing the
monitoring, for the scientific community to advise and
make preparedness plan to cope with it.

This paper, through the presentation of the
Algerian case, is a preliminary contribution to this effort
over the North Africa region. It tentatively gives rough
information available regarding the impacts of El Niño
and related climatic events in the region in regards to:
• What happened during the previous extreme climate
events
• The current climate and socio economic situation
• The institutional readiness to cope with the next event
• The potential response. 

El Niño and its Teleconnections
Very little interest has been focused on the

potential impacts of El Niño over the Mediterranean area
of North Africa. 
1. Thus, when the question from decision-makers comes
to the Meteorological Office in Algeria on the potential
impacts of the 97/98 El Niño, just after the release of the
press information by World Meteorological Organization
“the very strong ENSO episode was a major factor that
contributed to record high global temperatures in 1997,”
we faced of situation of lack of information to respond.
However, contacts made with most of international cli-
mate analysis centers ended up with the following
answer from Dr. Vern Kousky (CPC) in February 1998,
“the impacts of El Niño over the Mediterranean region
are not very consistent from one episode to another.

However, there is a weak indication that region becomes
wetter than normal on average during the winter and
early spring of El Niño years.”

2. Later in a report on El Niño and its teleconnections in
Africa and Mediterranean published in the Regional
Research Network on Global Environmental Change in
the Mediterranean Basin and Subtropical Africa
(MEDIAS) newsletter (December 2000) it was stated,
“with the current acknowledgement of ENSO influence
on global climate, the low signal in Africa and Europe
may be interpreted with much more confidence.
Nevertheless, the impacts on these regions is low and the
correlation between the various parameters are not sig-
nificant as a rule.  …in conclusion, the increased corre-
lation between ENSO and Europe in the second half of
the XXth century could not be due to an intensification
of ENSO as suggested by Moron and Ward (1988), but
could be considered as an expression of global change as
it has just been suggested by Rodo et al (1977)”.

3. The seven strongest El Niños and rainfall in Algeria
Using these known seven strongest El Niño

events since 1950 and looking to the covariation (Figure
1) with yearly rainfall anomalies over Algeria, no rela-
tion appears in such a simple exercise. However, more
elements such as nature and strength of the event (sever-
ity and extent of drought, flooding, heat and cold waves),
time of the year, area of extent, severity, frequency, dura-
tion, on one hand and ENSO characteristics on the other
hand, should be taken into account before concluding.

What Happened Last Time?
a) About the anticipation of climate anomalies observed
over the region during the recent El Niño and La Niña
events (1997-2001):  With reference to the climate analy-
sis issued by the CPC/Washington and published by
WMO, several climate anomalies have been observed
during the last El Niño 97/98.

b) The low level of awareness, lack of local scientific
capacities for regional and local climate analysis and pre-
diction, no operational system of routine exploitation of
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information available through international centers (dif-
ficulties of access as Internet not available within mete-
orological service until end of 1998) could not really lead
to effective anticipation about the impacts of El Niño and
climate related events.

Nevertheless, the region is known to be very
sensitive to climate variability and most of sectors are
directly affected (see evaluation below). Thus at the
beginning of 1998, national measures had been taken,
such as:
• Emergency plan for water distribution as Algeria was
experiencing drought situation
• Setting up a fund for agricultural insurance.

On the communication side, we noticed that the
statement made in 1997 by international bodies such as
WMO and the Kyoto process has brought the media sys-
tem ( newspaper, radio, TV, etc.)  to diffuse at large scale
information about climatic extremes.

The meteorological office has taken part in this
popularization action by distributing copies of the WMO
pamphlets. 

However, no mechanism has clearly been set up
to deal with El Niño phenomena and one may notice that
during the occurrence of El Niño, the social activity was
dominated political elections (1997/1998).

c) Evaluation of impacts of recent climate variability on
socio-economic activities:

To illustrate the value of the use of the weather
and climate information in the socio-economic activities,
the meteorological office has recently conducted an

analysis of the impacts of extreme events on these activ-
ities. 

This analysis of impacts, show clearly that
socio-economic activities are affected to a large extent
such that investment on climate prediction and analysis
and their integration as a project value in the decision
scheme would largely be beneficial to the nation.

Analyzing the socio-economic impacts of climate vulner-
ability:

Since 1987, the meteorological office is collect-
ing through its station network and in coordination with
local representative from specific sectors (Civilian pro-
tection, Agriculture, Forest, Health) yearly information
related to impacts (in terms of damages and losses) of
extreme events. 

The extreme events considered are: heavy rains
(flooding or not), solid precipitation (snow, hail, etc.)
drought, heat or cold waves, and high winds.

The damage are structured in levels of 10 of a given
weight:
1- Limited perturbations 10
2- Limited economic loss 20
3- Economic loss important 30
4- Important loss in limited area 40     
5- Important loss for large area 50
6- Limited damage to population 60
7- Important damage to population 70
8- Loss of lives 80 -120

Certainly the analysis presents some discrepan-
cies in regard to the direct or indirect impacts data.
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Figure 1. The seven strongest (56/57, 65/66, 72/73, 82/83, 86/87,91/92, 97/98) El Niño events and anomalies of rainfall over
Algeria.



Summary of the Current Climate Situation and
Socio-economic Status

Currently Algeria (and most North African
countries) are experiencing one of the most severe
drought situations after 4 to 5 successive years of below
normal precipitation in some areas. In this region where
precipitation is a preeminent factor to many sectors and
the population is facing a big stress as the dry season is
just ahead.

Actions, some drastic measures, are undertaken
by national authorities to cope with this particular situa-
tion such as for Algeria:
• water distribution to users  (1/3 days)
• repair of all distribution and drainage pipe systems
• search of other underground water resources
• desalinization of sea water.

Looking to other factors that might have
strengthened the socio-economic status and while noting
that the current socio-economic situation in Algeria is
getting back to normal, the last decade (1990 ‘s) of insta-
bility have created other stresses such as:
• pressure on urban area from rural populations
• difficulties in investing and developing
• growth of population and its new needs of develop-
ment and welfare
• the debt: real pressure on social development as for
many developing countries.

Institutional Readiness and Capacity to Cope with El
Niño-related Extreme Events and Uncertainties this
year and next
What are the potential impacts?

We are aware that in this region, natural climate
variability or that induced by human activities  leads to
land degradation, water shortage (drought), sanitary
(health) problems, decrease in agricultural yield,
increase forest fires, etc.

What coordination system can be mentioned?
Coping with this event, expect a land use planning sys-
tem.  The following coordination since 1997:
1.  Regional coordinating committee for climate change
(for Maghrebian countries)
2.  National coordinating committee on desertification
3.  Seasonal forecast "elmasifa project"
4.  National water committee since January 2002
5.  PRESANOR (seasonal forecast for North Africa)  ini-
tiative of ACMAD successfully started in Algiers in
April 2002.

What key institutions to respond:
1.  Meteorological department
2.  Water resources department

3.  Agriculture and forest department
4.  Health department
5.  Media

What are the suggested mechanisms for coordination
and information dissemination communication path-
ways?

1. Today, the meteorological services are or
have upgraded their meteorological telecommunication
system and have more skills in communicating meteoro-
logical information to the public through different media
and especially the TV.

Thus the mechanisms for coordination (to be
defined) could rely on the following available means of
communication:
International (regional) level: the WMO telecommunica-
tions system, access to internet and availability of infor-
mation on different web sites, satellite  (use of RANET),
fax sheet, mailing
National level: TV, radio and newspapers, specific
national fora.

The coordination mechanism:
1.  Should imply through IRI (WMO and ACMAD)
National Meteorological Services as a main coordinating
structure
2.  Coordinating structure for Africa: ACMAD
3. Regional correspondents to link with IRI and
ACMAD (for Africa)
4.  National correspondents.

Setting up the regional team (regional corre-
spondent and national correspondents) could be, for
North Africa, a reinforcement of the PRESANOR initia-
tive (enhancement of its activities and climate products).
These activities could serve as a demonstration project
for the planned WMO Regional Climate Centre in this
sub-region?

The main challenges to effective coordination
could be seen at this stage as follows:
a. institutional: setting up a network of key persons
b. production of information 

1. access to available information on global and
regional projects ( which, where, how)

2. interpretation and adaptation to sectors (to
what extent users could rely on information produced).
c. follow up of dissemination of information, gathering
information on actions taken, analyzing results.

Thus, prioritizing activities seems as follows,
though it needs to be analyzed further to fit the goals
of the field actions of the preparedness plan.
1.  Setting up of the coordination and the follow up
mechanisms 
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2.  Dissemination of the available information, including
state of art (multiple paths)
3.  Reinforcement of the PRESANOR initiative

Conclusion
This important initiative would certainly be

appreciated by users (sectors vulnerable to climate vari-
ability) in the North African area, as they would receive

information that they could use as a project value in their
planned operations of resources management.  Such sup-
port from the meteorological community to the users, a
step forward in the usefulness of the climate monitoring,
analysis and prediction system, will enhance the rela-
tionship.

Impacts économiques au niveau National des aléas liés à 
la sécheresse, vagues de chaleur/froid 

0

100

200

300

400

500

600

700

800

900

1000

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

1998

1999

F
ac

te
u

r 
d

'e
va

lu
at

io
n

 é
co

n
o

m
iq

u
e 

d
es

 im
p

ac
ts

0

50000000

100000000

150000000

200000000

250000000

300000000

350000000

400000000

450000000

500000000

m
o

n
ta

n
t 

ch
if

fr
é 

d
es

 im
p

ac
ts

Facteur d'evaluation Couts économiques des impacts

NB: Cout proposé 
chiffré à 500.000 DA

Figure 2. Economical losses from damages caused by drought, heat and cold waves in Algeria for the period 1990-2000. 



Introduction
The El Niño-Southern Oscillation (ENSO)

causes the strongest year-to-year fluctuation in global
climate system with the main seat of activity in the trop-
ical Pacific. Just west of the Pacific, over the Indian
Ocean, another fascinating climatic phenomenon takes
place, known as the Indian monsoon, the strongest mon-
soon of the world. The inter-relationship between these
two major climate systems was noted as early as in the
1920’s by Sir Gilbert Walker, who was searching for
world-wide precursors of monsoons. Walker discovered
the Southern Oscillation, which was later linked to the
oceanic events in the East and Central Pacific.
According to present understanding, the ENSO and
Indian monsoon are intimately linked, but the relation-
ship is not perfect.

ENSO-Monsoon Relationship
That the El Niño affects the monsoon rainfall

has been noted since early 1980’s. Some of the recent El
Niño years, 1911, 1918, 1939, 1941, 1965, 1972, 1982,
and 1987 have experienced about  -15, -25, -9, -13, -18,
-24, -15 and -19% departure of rainfall from normal.
Likewise, the La Niña years of 1916, 1942, 1964, 1970,
1973, 1975, 1978, 1983, and 1988 have experienced 13,
14, 10, 12, 8, 15, 9, 13, and 19% departures from normal
rainfall. But the relationship is not one-to-one as shown
in 1979, one of the most deficient years(-19%), was not
an El Niño year and the year 1961 with +22% excess
rainfall was not a La Niña year. We note that there may
be some variation in identifying the year as El Niño or La
Niña years depending on the definition. This will how-
ever, not greatly alter the results. 

It is noteworthy that the recent El Niño of 1997
witnessed +20% departure of rainfall from normal and
the La Niña year of 1999, 2000 and 2001 witnessed -4,
-8 and -9% of rainfall departures respectively. During
1997, the rainfall departure was initially negative up to
July, but became slightly positive thereafter. This is
somewhat surprising as the El Niño tend to peak in the
latter part of calendar year. Also, the four year long
sequence of El Niño episodes (1991-94) experienced
rainfall departures of -9, -7, -0, and +10% respectively.

The forecast of the forthcoming severe El Niño was
therefore ignored by the Indian meteorologists. 

It may be noted in passing that a limited num-
ber of studies conducted have shown that the El Niño
years (or negative SOI) result in a more southerly track
of Tropical cyclones in the post monsoon season.

Food Production and Monsoon Drought
The total food production in India has witnessed

a fourfold increase from 50.8 mT in 1950-51 to 210 mT
(projected) in 2001-2002. Increase in area sown, increase
in irrigated area, introduction of high yielding varieties
after the green revolution, better crop management and
increasing use of fertilizer have been the main cause of
this increase.  This has enabled India to become not only
self-sufficient in food production but to turn from a food
importer to food exporter.  About 8 mT of cereals have
been exported during the year 2001. The buffer stock has
also grown over these years and stands at about 60 mT
today. The total food grain consists of 34% wheat, 42%
rice, 7%, pulses and 17% other cereals.

The variations of weather (monsoon), however,
continue to affect the food production in a significant
way, though some resilience seems to have been devel-
oped.  The major jump in food production (from the pre-
vious year) occurred in 1967-68 (28%), 1975-76 (21%),
1988-89 (21%), 1958-59 (20%) and 1980-81 (18%) all
representing recovery from the drought in past years.
There was no major rise in production in 1961, the year
of maximum excess monsoon year, as this was following
a non-drought year and was in the period prior to the
Green Revolution.

In general the fall in food production is com-
paratively less. The highest fall in food production
occurred in 1965-66 (17.7%), 1979-80 (18.7%), 1976-77
(8%), 1957-58 (8%) and 1950-51 (7%). Out of these the
rainfall anomalies were positive in 1976 (+2.3%), and
1950 (+8.3%). The fall in food production was 4.6% in
1997-98 and 6.1% in 2000-2001, the latter was a La Niña
year.

Long Range Forecasting of Rainfall
The long-range forecasts of monsoon rainfall
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are being issued in India for more than 100 years.
Blanford in 1884 suggested linkage of Himalayan snow-
fall during winter and spring with the performance of
monsoon rainfall and the first operational forecast based
on this relationship was issued on 4th July, 1886.  G.T.
Walker made a worldwide search of antecedent parame-
ters for foreshadowing monsoon rainfall. While search-
ing the parameters, he discovered Southern Oscillation
and since then the relationship between monsoon rains
and S.O. have been identified from time to time. He
employed the technique of multiple regression in the
early 1920’s.  The intensive search of suitable parameters
has continued since then and many parameters have been
tested during the last two decades.  A number of tech-
niques have also been introduced. During the 1980’s, the
techniques of dynamic stochastic transfer, parametric
model and power regression were introduced for predic-
tion of all India rainfall.  The parametric model has fore-
casted the correct category of all India monsoon rainfall
successfully by using 16 parameters during past 14 years
(1988-2001).  It is, however, important to note that these
years have witnessed normal rainfall.  The same param-
eters have been used in a power regression model to pro-
duce quantitative forecasts, with model error of ~4 % but
the absolute mean error has come to 7% during years
1991-99. Extensive studies of secular variations of the
relationship between these predictors and monsoon rain-
fall carried out by various authors have revealed the
change in strength or even sign of these relationships.
Four of the 16 parameters used in the operational model,
until 1999:
(i) 500 hPa ridge position in April across 70 E
(ii)  North India minimum temperature in March
(iii)  10 hPa  zonal wind (January)
(iv)  Darwin pressure (Spring).
have lost the significance of the relationship and have
since been replaced by –

(i) SST anomalies over South Indian Ocean (150-
300 S,700 E-1100) February and March
(ii) SST anomalies over NW Arabian Sea (150 N -
25 0N,  500 E - 1000 E)
(iii) Darwin pressure difference between April and
January 
(iv) Pressure gradient over Europe in January.

The equations based on new parameters have
provided forecasts with absolute mean error of 3.2%
over the same period (1991-99).  Each set of these 16
parameters, old or new, have contained 4 parameters
related to ENSO.  Recently, the operational forecasts
have once again begun to be produced for smaller
regions, north-west India, and peninsular India.  Some

studies have also shown the possibility of predicting
rainfall on even shorter (sub-divisional) spatial scale
over west-central India with some skill.  Recent studies
have also employed the techniques of principal compo-
nent analysis, artificial neural network, canonical corre-
lation analysis and power transfer models for predicting
monsoon rainfall.

Monitoring and Management of Drought
Several institutional mechanisms exist for mon-

itoring initiation and progression of monsoon drought
(and crop production) and for taking ameliorative meas-
ures. The Ministry of Agriculture has constituted a Crop
Weather Watch Group, which monitors the past weather,
crop conditions (area, sown, water stress), soil conditions
and even availability of water in the dams and reservoirs.
The Medium Range Weather Forecasts are also dis-
cussed in the meeting of this group held every week.
This group then recommends strategies of combating
drought.  Such crop weather groups also exist in differ-
ent states for detailed local analysis.  Biweekly bulletins
on aridity conditions are issued on drought in kharif
(monsoon) crop season for the 250 districts in South
Peninsula and Northern India.  The remotely sensed data,
particularly the vegetation index as measured through
Indian Remote Sensing satellites are used to monitor
crop state, possible crop yield, area under severe mois-
ture stress, floods etc.  Contingency action plans in
respect of seed availability, fodder and food supply,
power, water use, cattle management are suggested or
put to action if a serious fall in agricultural output is
expected.

The Socio-Economic Aspects
Several steps are taken in the modern times for

increasing food production, ensuring food (nutritional)
security and rural development.  For example, some of
these are: 
(i) Fixing of minimum support prices of food grain
and procurement by state agency
(ii) Empowering the village level communities to
receive and utilize the funds according to local needs
(iii) Promotion of watershed development schemes
through involvement of non-government. organizations
and self help groups
(iv) Employment generation schemes, food for
work programs, food campaigns
(v) Relief funds
(vi) Public distribution system, fair price shops, and
distribution of food grain at highly reduced (even free)
prices
(vii) Rural bank credits and subsidies
(viii) Social security scheme (pension, home loan)



(ix) Buffer stocks for food and fodder
(x) Crop insurance.

The media publicity has been playing an impor-
tant role in creating awareness and dissemination of rel-
evant information, and mobilization of people participa-
tion. Even public interest petitions about food security/
drought keep pressure on the government and other
agencies.
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Introduction
Among the environmental issues threatening

economic growth in the Asia/Pacific region is year-to-
year incidence of droughts, floods and marine storms,
which create substantial disruption and severe economic
dislocation. Such impacts associated with El Niño have
ranged in the billions of US dollars for the region, and
have profound implications for the region’s ecosystems,
economies and human populations. Extended periods of
drought and heat can increase the susceptibility of urban
settlements and forestlands to fire, can disrupt food pro-
duction and water supplies, and in developing regions,
can occasionally lead to massive human migrations.
Prolonged and excessive periods of precipitation can
cause flooding, delay planting, contaminate water
resources, and temporarily disrupt patterns of production
and trade.

The 1997-1998 El Niño event, possibly the
most significant climate event of the century, has brought
into focus the urgent need to better understand the cli-
mate phenomena and their /impacts on different sectors
of society. Under this context, this paper presents a broad
overview of the impacts of El Niño events and the need
for making the best use of climate forecast information
for risk management in the Southeast Asian region.

What happened last time?
Characteristics of 1997-1998 El-Niño
• In late 1996, certain hints began to appear that a warm
event in the Pacific was starting to develop.
• Three major prediction centers issued forecasts early
in 1997 warning of the impending El Niño.
• By May 1997, it became obvious that one of the
largest El Niños of the century was occurring.
• Some of the usual signatures associated with the El
Niño were apparent: drought in Southeast Asia, Africa
and Indonesia; floods along the coast of the Americas.
But Indian summer rainfall was normal and Australia
rainfall was mostly not deficient.
• However, with this El Niño we have more observa-
tional platforms in place than ever before so that an
exhaustive post-analysis can be undertaken.
• Besides being among the strongest events on record,

the event was forecast more accurately and with the
largest lead-time on record. 

Forecast and Early Warning of the 1997-1998 El Niño
Event

In early 1998, climate scientists observed two
peculiarities in the current El Niño events: first, that it
was developing with considerable force and speed com-
pared to previous El Niños; and second, that the surface
temperature of the Pacific Ocean off South America, in
June 1997, had risen by more than 50 centigrade which
was significantly higher than in most previous El Niños.
This abnormally high temperature continued thereafter
until the end of December 1997. The geographic location
of the anomalous warming has also been slightly unusu-
al, being particularly close to South America.

The El Niño 1997 forecasts were made avail-
able as early as Jan 1997, providing six months lead time
to enable the planners to undertake suitable measures to
minimize the negative impacts of El Niño and at the
same time capitalize on the possible positive effects.

There was thus a great scope for the countries of
the region to refine their assessment tools to take advan-
tage of lead time provided by early predictions of El
Niño 1997. Refined impact assessment methods would
also enable the Southeast Asian countries to design
appropriate public awareness campaign measures to
inform all stakeholders about the impending El Niño
impacts. The affected countries were in a better position
to evolve an appropriate framework to meet the impacts
arising from the El Niño 1997.

El Niño Impacts in Southeast Asia
Weather Anomalies, Droughts and Water Resources

In the Southeast Asian region, the primary El
Niño related impacts generally include lower than nor-
mal rainfall. This is adequately illustrated by annual rain-
fall data from different countries of the region. For
instance, in the Philippines, Indonesia and Singapore, the
time-series annual rainfall data shows a sharp reduction
of rainfall during the El Niño years. Despite being a high
rainfall region in the normal years, the Southeast Asian
region demonstrates a high correlation between El Niño
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events and occurrence of drought. In most cases, lower
rainfall in the El Niño years leads to moderate to severe
drought conditions. For example, in Indonesia, over 93%
of the monsoon droughts have been associated with El
Niño during the period 1944-1983. Over in Java,
Indonesia, the relationship between El Niño and
droughts has been so strong that the advent of an El Niño
event can be safely used as a prognostic indicator of sub-
sequent drought.

In the Philippines, reports indicated that there
was reduction of rainfall in various regions during
Southwest monsoon periods ending October 1997. There
was less than normal storage of water in major reservoirs
like Angat dam (-23%) and Pantabangan dam (-22%). 

Impact on the Agriculture Sector
Despite rapid industrialization in the past two

decades, agriculture remains the dominant sector engag-
ing more than half of the economically active population
in Southeast Asian region. The drought conditions aris-
ing from a severe El Niño event seriously affect the agri-
cultural sector in the region. In the past El Niño years,
this impact has been clearly reflected in the decrease of
crop area and crop production, water levels of the multi-
purpose dams and its cumulative inflow. 

The analysis of rice yield data reveals that the
region, despite intensive agriculture system irrigation
and improved agronomic practices, is impacted by El
Niño either by reduction of rice production or retarded
annual growths. The following Table 1 presents the time
series rice yield data for selected Southeast Asian coun-
tries for normal and El Niño years.

In some cases, the agriculture sector adjusts the
cropping pattern by reallocation of crop areas to different
crops. For example, in the Philippines, during the
drought years of 1987 and 1989, the corn hectarage
increased by 2.25 to 3.5%, respectively. This increase
was also due to the fact that vast areas of dried up marsh-
lands could be brought under corn cultivation. Similarly,
in Indonesia, during the 1982-1983 El Niño, though the

rice production decreased in certain areas, corn produc-
tion increased by 56%.

While agriculture related activity recovers fair-
ly quickly on return of normal monsoon conditions, the
impact on natural resources mostly causes irreparable
damage to the fragile ecosystem. 

Broader Economic Impacts
In most countries of the Southeast Asian region,

the El Niño related climatic variation and the ensuing
droughts often affect agricultural production, resulting in
food security threats. The adverse effects on the agricul-
ture sector often lead to local food shortages (and in
some cases even national food shortages), disruption of
drinking water supply, loss of cattle and outbreak of epi-
demics. For example, throughout Indonesia, the crop
failure of 1982-1983 resulted in more than 300 deaths. In
addition, in many Southeast Asian countries, agriculture
makes substantial contribution to foreign exchange
reserves. The import of food grain in substantial quanti-
ties during El Niño years leads to export-import imbal-
ances, strained economies and food shortages in some
countries.

According to the Indonesian Tourism, Post and
Telecommunications, the forest fires in Kalimantan and
Sumatra in 1997/1998 have caused a drop in tourism by
about 15% as many travelers and tour groups from
European and Asian nations have cancelled their trips to
Indonesia.

Environmental Impacts
During the El Niño years, the impact of the dry

spell on the forest and other natural resources has also
been severe. For example, in the 1982-1983 El Niño
year, forest fires in East Kalimantan in Indonesia were
extremely serious. The dry spell in 1982-1983 El Niño
caused normally evergreen trees to lose their leaves,
which resulted in a build-up of dry forage on the forest
floor. Fires possibly triggered by agricultural burning for
land clearance spread rapidly through the forage. Forest
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Table 1. Rice Yield for Selected Southeast Asian Countries for Normal and El Niño Years.
*El Niño Year, Source: FAO Rice Production Data, 1990.



containing areas of logging suffered badly because
organic debris from the logging was left on the forest
floor. More than 3.5 million hectares in East Kalimantan,
and 1 million hectares in Malaysian Sabah were
destroyed. Fires raged for almost three months and were
described as one of the worst environmental disasters of
the century. In 1997-1998, about 10 million hectares
were destroyed in Indonesia.

Lessons Learned
One major lesson learned from the recent El

Niño episode was that weather, climate, smoke and haze
do not recognize national boundaries. The forest fires in
1997/1998 were exacerbated by the El Niño related
drought in the region that provided favorable conditions
for large-scale fire. Another major lesson was that the
meteorological services played a critical role in the
response and management of the regional and national
smoke and haze problem. They contributed in valuable
ways through: 
(1) traditional activities related to meteorological
monitoring and forecasting
(2) monitoring and surveillance functions, includ-
ing hot spot identification using satellite imageries, haze
trajectory modeling, compiling monthly and seasonal
climate prediction information, and activities related to
air quality monitoring, and 
(3) effective and prompt dissemination of informa-
tion to environmental and other agencies engaged in fire
and smoke and haze response and management, and the
general public through the Internet and press releases.

An operational ASEAN Specialised
Meteorological Centre’s (ASMC) Intranet has been
established to provide the relevant weather, climate and
environmental information and forecast products to
ASEAN NMSs, national environmental agencies and
various relevant national organizations. Some details on
the ASMC Intranet are given in Appendix 1.

While the fires of 1997/1998 were severe, they
were not rare. Records in the region have shown that
there have been at least nine episodes of widespread
smoke and haze since the 1970s, and that they occurred
most frequently during El Niño events. Based on this
trend, it is highly possible that such fires and widespread
smoke and haze episodes will occur again, as present
land use plans in the region necessitate continued large
scale land conversion. Thus there is a pressing need for
the region to maintain its vigilance, and to further devel-
op and implement haze-related action plans. For this pur-
pose, there is a need to further strengthen the capacities
of the meteorological services to better provide the time-
ly warnings and forecasts required to anticipate risks of
widespread fires and resultant smoke and haze episodes,
and assist decision-makers in managing smoke and haze

episodes. 
Besides enhancing the meteorological capaci-

ties to better address the regional smoke haze episodes,
there is a need to help mitigate the negative impacts and
aspects of El Niño. This could be done through public
education about El Niño to improve societal response
and how best to cope with it, undertake studies on the
impacts of El Niño and development of capacities at
regional, national and local levels. While timely warn-
ings can be made easily available to the public, people
require education and training to interpret and use such
warnings. Such expertise and awareness are required
prior to the onset of a potentially disastrous El Niño
event to enable effective integrated preparedness and
mitigation response.

APPENDIX 1

Operational ASEAN Institutional Framework for the
Detection and Monitoring of Smoke Haze in
Southeast Asia

The ASEAN Specialised Meteorological Centre
(ASMC), co-located with the Meteorological Service
Singapore, was officially established in January 1993 as
a regional collaboration program among the National
Meteorological Services (NMS) of ASEAN countries to
enhance benefit from the advances made in meteorolog-
ical science and technology, and to strengthen support
provided to important weather-sensitive segments of
their economies.

One of the roles of ASMC is the provision of
relevant weather information and forecast products to
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Figure 1. ASMC Intranet.



ASEAN NMSs to serve as an early warning service for
tropical storms and climate-related events such as smoke
haze over the ASEAN region. The individual NMSs and
the relevant national authorities shall remain the sole
authorities of issuing hazardous weather and environ-
mental conditions to their populace.

An operational ASMC Intranet has been estab-
lished to provide the relevant weather, climate and envi-
ronmental information and forecast products to ASEAN
NMSs, national environmental agencies and various rel-
evant national organizations. The ASMC Intranet pro-
vides a comprehensive set of customized weather, cli-

mate and environmental products as shown below:

General
In the past few months, the rainfall as recorded

in the ASEAN countries has been below average for
most parts. Meanwhile, increased convective activity has
been observed from Papua New Guinea eastward to the
date line. Continued warming of SST has also been
observed over most parts of tropical Eastern Pacific with
as much as 2-30C above average seen near the coast of
Ecuador and Peru. These conditions are likely manifes-
tation of a developing El Niño in its early stage. Figure 4
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Figure 2. Assessment of Current Climatic Situations. 

Figure 3. Regional Haze Map.



is a summary of regional rainfall predictions made dur-
ing the 6th Sub-Regional Climate Review Meeting held
in Singapore (1 April 2002).
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Figure 4. Rainfall Prediction for the ASEAN Region, April to June 2002.
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Impacts of ENSO on Taiwan vary from one
case to another, because Taiwan is so small in spatial size
and located in the subtropics, not the tropics. When the
strength of ENSO is not very strong, Taiwan normally
doesn’t feel a clear impact of ENSO. Instead, the region-
al anomalous climate change may impose great impacts
on Taiwan. For example, Taiwan is in a very dry condi-
tion right now. It is because during the past winter and
spring synoptic transient waves in the Asian-western
Pacific region were weak and shifted northward, result-
ing in deficient winter and spring rainfall in Taiwan. The
government has issued a level-1 drought alert to limit
water use, which prohibits the use of water for swim-

ming pools, car washing, and so on. Also, the rice plant-
ing in spring was also abandoned in the northern Taiwan
in order to save water resources. However, if the Mei-Yu
in May doesn’t bring in sufficient rainfall, the govern-
ment plans to issue a level-2 drought alert in middle May,
which will cut 10% of water supply for regular family
use in daytime and provide no water supply from mid-
night to the next morning. The current outlook for the
coming Mei-Yu is normal to below normal. We are eager
to learn from the IRI about the forecast of the coming
Mei-Yu in May.

Impacts oof EENSO oon TTaiwan

Jau-Ming Chen
Central Weather Bureau

Taiwan
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One of two mechanisms for facilitating inter-
regional communication on climate related issues pro-
posed and discussed at the workshop was an inter-
regional network for information collection and
exchange.  The network would be comprised of regional
experts, or affiliates, able to interpret climate forecasts
and document their usage in specific contexts.  The affil-
iates would provide high quality analyses of climate
impacts in sensitive sectors throughout their respective
regions, documenting and improving understanding of
these impacts.  Systematic communication on impacts,
and the use of forecasts to manage them, would provide
insights for improving management of climate variabili-
ty.  These insights would be useful not only within each
region but also across regions, as experiences are shared
inter-regionally.

Purpose
Managing climate through the use of seasonal

climate forecasts is a relatively new undertaking, with
many lessons yet to be learned.  It requires in-depth
knowledge of the impacts of climate on society.  Part of
the process of acquiring this knowledge is on-going
monitoring and documenting of climate impacts.
Knowledge of impacts in turn assists in improving soci-
ety’s ability to manage them.

Currently, a great deal of knowledge and infor-
mation exists at the national and regional levels on cli-
mate and its impacts.  This information is not always
being systematically collected and shared, however.

An affiliates network provides a means of sys-
tematically building up a knowledge base on climate
impacts and their management both within and across
regions.  Within regions, this information can serve as a
real-time aid to decision-making.  Over time, patterns of
impacts will emerge that will assist in seeking long-term
solutions to climate-related problems, and in identifying
emerging ones.  When communicated across regions, the
accumulated experiences and lessons learned constitute a
substantial expansion of the knowledge base available to
any one region.  Regions can learn from each other’s
experiences, and a global picture of climate impacts and
experiences in managing them will emerge.

Implementation
Ingredients required for the implementation of

the network include identification of affiliates, coordina-
tion of methods for assessing climate impacts and
impact-management efforts, systemization of methods
for documenting impacts, and establishment of knowl-
edge-sharing mechanisms.  A substantial infrastructure
already exists in many regions on which such a network
could be built.  In some regions, however, additional
human or other resources would be required.  

Next steps include identifying the means of for-
malizing the network, developing information formats
and methods and determining information-sharing mech-
anisms.  The IRI agreed to coordinate this process and
act as a clearinghouse for region-specific proposals.

Affiliates Network
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The second mechanism for promoting inter-
regional knowledge exchange was a web-based climate
information system developers’ toolbox.  The toolbox
would provide a portal into regional climate information
network activities and a vehicle for sharing selected
information, tools and techniques across regions.  The
toolbox would assist climate information system devel-
opers in promoting more effective use of climate infor-
mation with and across regions.  In addition to informa-
tion provided by the affiliates network, toolbox content
could include links to regional climate information sys-
tem web pages, training course curricula and modules,
project design aids, pilot project results, and a link to a
database of information resources on climate informa-
tion applications being developed by the IRI.  Toolbox
information would also be distributed via CDs, hardcopy
reports and other means in addition to the internet.

Purpose
Advances in the use of climate information for

managing climate variability are occurring around the
world, thanks in part to the efforts of committed groups
of climate information system developers who have
established networks for managing climate variability in
affected regions.  The toolbox would provide a dedicat-
ed means of exchanging tools, techniques and experi-
ences in developing these systems.  Regions would be
able to learn from each others’ experiences and adapt
each others’ methods to systematically promote the
development of these regional networks. Moreover, the
toolbox would highlight the progress being made across
the regions in climate variability management by
increasing access to regional products and results.

Implementation
Many regional climate information systems

already have websites containing forecasts and informa-
tion on climate-related regional activities.  These web-
sites provide a foundation on which to build.  In other
regions, support is needed to compile initial content.  As
access to the worldwide web is not universal, non-web-
based means of information dissemination of toolbox
content would also be desirable.  

Regional affiliates would be needed to identify
materials – products, tools, methods, and documents –
that would be of interest and value in other regions and
to make those materials available for broader distribu-
tion.  These affiliates could also serve as an oversight
committee regarding the management of the content and
its presentation for dissemination.  The required
resources and incentives would vary by region, suggest-
ing that a useful starting point would be a modest effort
to make initial content more widely available from
among existing information resources.

Next steps include:
• a review of existing regional websites
• a review of the toolbox demo site based on discussion
at the workshop
• identification of interested regional collaborators
• organization of the process of managing content and
its presentation and of obtaining and incorporating feed-
back.  

IRI and NOAA/OGP agreed to coordinate fol-
low-up on the toolbox.

Climate Information and 
Applications System Developers’
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