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Improving Drought Early Warning Systems in the
Context of Drought Preparedness and Mitigation

Editor’s Note: The following article is the executive summary of the Expert Group Meeting on Early
Warning Systems for Drought Preparedness and Drought Management, held September 5—7, 2000, in
Lisbon, Portugal. It originally appeared in the Proceedings of the meeting, published in December 2000 by
the World Meteorological Organization and edited by Donald Wilhite, M. V. K. Svakumar, and Deborah

Wood.
I ntroduction

Effective drought early warning sysems are an
integra part of efforts worldwide to improve drought
preparedness. Timely and reliable dataand information
must be the cornerstone of effective drought policies
and plans In pursuit of the god of improving the
effectiveness of drought early warning systems, partici-
pants of the experts meeting were asked to address
three fundamenta questions:

1. What is your assessment of the current status of
drought early warning sysems?

2. Wha are the shortcomings, limitations, and needs
for drought early warning systems?

3. How can drought early warning systems be im-
proved to better support drought preparedness
and mitigation efforts a the locd, nationd, and
internationd leve?

Participantsidentified the primary users of dataand
information derived from drought early warning sys-
tems as a first sep in evauaing the datus of early
warning systems. Users were diverse, including gov-
ernment agencies, farmers, extenson services, insur-
ance companies, media, donors, NGOs, and the gen-
erd public. Leadership for drought early warning sys-
temsis provided principaly by meteorologica or agri-
culturd services. In generd, where meteorologica ser-
vices were the lead agency, the information tended to
be more meteorologicaly based. In contrast, leader-
ship for drought early warning systems that were more
agriculturally based tended to take a more
multidisciplinary or integrated gpproach to monitoring.
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An integrated approach is considered preferable be-
cause information from al dements of the hydrologic
system must be considered to obtain a comprehensive
assessment of climate and water supply conditions.
Although forecasting and monitoring are consdered
critical components of dl early warning systems, there
gppeared to be little evidence of the beneficid use of
that information by farmers.

It was noted that few countries currently have a
national drought policy in place. Audraiais an excep-
tion and progressin South Africaand the United States
was noted. It was apparent that other countries were
moving in the direction of anationa drought policy. In
some ingtances, subnationa policies were in existence.
Comprehensive early warning systems should be the
foundation on which nationa drought policiesand plans
are congtructed. Although many countries have some
type of drought early warning system in place, these
systems are not comprehensive and have very limited
financid and human resource inputs.

Shortcomings and Needs of Drought Early War n-
ing Systems

Participants noted the following shortcomings and
needs of existing drought early warning systems.

Data Networks In many countries, the dengity of
meteorologicd and hydrologicd dations is insufficient
to provide adequate coverage for drought monitoring.
A widerange of datais necessary to adequately moni-
tor climate and water supply status (i.e., precipitation,
temperature, streamflow, ground water and reservoir
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levels, soil moisture, snow pack). These data are often
not available at the dengity required for accurate as-
sessments. Data qudlity (i.e., missng data) and length
of record aso represent critica deficiencies in data
networks for many locations. Existing data networks
need to be maintained and expanded in coverage and
data reporting needs to be automated wherever pos-
gble to ensure timely receipt of data.

Data Sharing. Meteorologica and hydrologica data
often are not widely shared between agencies of gov-
ernment. Thisrestricts early assessment of drought and
other climate conditions and retards its use in drought
preparedness, mitigation, and response. |n some coun-
tries, the high cost of data acquisition from meteoro-
logica sarvices redtricts the flow of information for
timely assessments and for use in research. Memo-
randa of Understanding (M OUs) between government
agencies would facilitete data sharing and use and
could bring tremendous societd benefits.

Early Warning System Products Data and informa:
tion products produced by early warning systems often
are not user friendly. Many products are too compli-
cated and do not provide the type of information
needed by users for making decisons. Users are sl-
dom trained on how to goply this information in the
decison-making process or consulted before product
development. Many products are not evauated for
their utility in decison making. User needs should be
assessed and products evaluated through permanent
feedback mechanisms.

Drought Forecasts. Long-term drought forecasts (a
Season or more in advance) are not reliable in most
instances. Drought forecasts often do not provide the
specificity of information needed by farmers and others
(e.g., the beginning and end of the rainy season, distri-
bution of rainfal within the growing season) to be useful
for operationd decisons. Gregter investments in re-
search to improve the reliability of seasond forecasts
would provide sgnificant economic benefits to society
if these forecasts were expressed in user-friendly terms
and users were trained in how these forecasts can be
applied to reduce climate risks.
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Drought Monitoring Tools. Tools for detecting the
early onset (and end) of drought are inadequate. The
Standardized Precipitation Index (SPI) was noted as
an important new tool that is receiving widespread
acceptance in many countries. The SPI needs to be
tested and applied in more drought-prone areas, and
the results should be shared. Triggers for specific miti-
gation and response actions are often unreliable be-
cause of the inadequacy of detection tools and inad-
equate linkages between indices and impacts. Inte-
grated assessment products are preferred, but few
attempts have been made to integrate meteorological
and hydrologicd information into a single product for
purposes of detecting and tracking drought conditions
and development. The Drought Monitor product re-
cently developed in the United States could serve as a
model. More research is needed on climate indices
such as the SPI as an early warning tool and the
rel ationship between SPI vaues and impactsin specific
sectors to form the basis for triggers for mitigation and
response actions. Also, drought should be monitored
on weekly rather than monthly timeintervasin order to
more accurately evauate changes in severity and spa
tia characterigtics. Satdlite-derived remote sensing
data (AVHRR) offers consderable advantages and
should be an integra part of drought early warning
systems.

Integrated Drought/Climate Monitoring. Itiscritica
that an integrated approach to climate monitoring be
employed to obtain acomprehensive assessment of the
datus of climate and water supply. Too often, drought
severity is expressed only in terms of precipitation
departures from normd, neglecting information about
soil moisture, reservoir and ground water levels,
sreamflow, snow pack, and vegetation hedth. Sea
sond climate forecasts may aso provide vauable in-
formation regarding whether conditions are likdly to
improve or deteriorate in the coming months. Use of
multiple dimateindices and parameters provides moni-
toring speciaists with an assortment of tools, each with
its own drengths and weaknesses. Understanding
these srengths and wesknesses will provide ascientific
basisfor accepting or rgecting indicators. By compar-
ing multiple drought indicators, the relationships be-

Vol. 12, No. 3, Fall 2000



tween these indicestools will be better understood.
The experience in the United States with the integrated
drought assessment tool, the Drought Monitor, during
19992000 is potentiadly a good model to follow in
future assessment efforts for some countries. This
product integrates sx different indicators/parameters,
including vegetation hedth, in its assessment of drought
Severity in the United States.

Impact Assessment Methodol ogy. One of themissing
links in early warning systems is the connection be-
tween climate/drought indices and impacts. Thelack of
effective impact assessment methodologies has hin-
dered the activation of mitigation and response pro-
grams and reliable assessments of drought-reated im-
pacts. Impact assessment methodologies need to be
improved in order to help document the magnitude of
drought impacts and the benefits of mitigation over
response. Significant investment in interdisciplinary re-
search on impact assessment methodologies could re-
ault in congderable progress in addressing this prob-
lem. Socid scientigts should be an integrd part of the
research team necessary to addressthis issue.

Delivery systems. Data and information on emerging
drought conditions, seasonal forecasts, and other
products often are not ddivered to users in a timely
manner. This characterigic sgnificantly limits the use-
fulness of these products for most users. It is critica
that delivery systems be improved and that they be
location appropriate. For example, the Internet pro-
vides the mogt timely and codt-effective method of
information delivery in many settings but i inappropri-
ate in most developing countries. Electronic and print
media, aswell asloca extenson networks, need to be
used more fully as part of a comprehensve ddivery
system to diverse user groups.

Global Early Warning System. Because of the many
definitions and characteristics of drought, no historica
drought data base exists. Smilarly, no globa drought
asessment product illugtrating current and emerging
drought conditionsisavailable to governments, interna-
tional organizations, donors, and NGOs. A globa
drought assessment product that relies on one or two
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key varigbles (eg., precipitation, vegetation hedth)
would be a vauable toal to provide early warning of
aress of potential concern.

Recommendations

Considerations:

» Recognizing that drought is a naturd hazard thet is
quite distinct from other natural hazardsin terms of
its dow onset, spatid extent, and nonstructura
impacts, the participants of the meeting recom-
mend that countries develop national drought poli-
cies and preparedness plans that address the
unique features of drought.

» Acknowledging that sgnificant diversity exists
within each country, the participants of the meeting
emphasized the need to conduct risk assessments
to identify and address the most vulnerable people
and sectors at the national and subnationd leve. It
isaso essentid to identify the information needs of
dl usrsa thelocd leve.

* Recognizing that drought is a complex phenom-
enon, acomprehensive drought early warning sys-
tem must be at the foundation of anationa drought

policy and preparedness plan.

Inthelight of the above consderations, the participants
of the meeting propose the following:

Recommendation 1:

A drought preparedness and mitigation plan should be
integrative and proactive, and should incorporate the
following dements.

*  Drought monitoring and early warning system;

e Drought risk and impact assessment; and

o Inditutiond arrangements, including mitigation and
response actions and programs.

All of the above dements must be underpinned by
research.
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Recommendation 2:

As afirg sep, a vulnerability profile should be com-
pleted to capture the socioeconomic conditions of di-
verse population groups.

Recommendation 3:

Priority should be given to improving existing observa
tion networks and establishing new meteorologicd,
agriculturd, and hydrologica networks, aswell as as-
sociated andyticd and predictive tools and models.
This effort would include:

* identifying weeknesses in the current observation
system, induding the criticd needs of margind
areas and the most drought-prone aress,

e drought monitoring products that are prepared in
collaboration with decison makers and presented
in an easy-to-understand format; and

e periodic user evauation of drought monitoring
products.

Recommendation 4:
Socid, economic, and environmenta assessments of
drought impacts must be addressed by:

» identifying appropriate and reevant physicd and
socid indicators;

» deveoping triggers that link indicators of drought
severity toimpacts during the onsat and termination
of drought conditions; and

» appropriate interpretation of information and
clearly expressing that assessment to decision
mekersin atimely manner.

Recommendation 5:
Develop inditutiond capacity for national drought
policy and planning that includes the credtion of a
drought task force or commission composed of gov-
ernment agencies with principal responsbility for
drought preparedness, monitoring and assessment,
mitigation, and response. This task force could dso
include key stakeholder/citizen groups, NGOs, and
donors.

The objectives of a nationd drought policy should
be broadly stated and
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e edablish a cear st of principles or operating
guidelines to govern drought managemen;
* beconsgtent and equitable for al regions, popula-
tion groups, and economic/socid sectors,
* beconsgent with the goas of sustainable develop-
ment;
« reflect regiond differences in drought characteris-
tics, vulnerability, and impacts;
» promote principles of risk management by encour-
agmg development of
reliable forecasts
»  comprehensive early warning systems
»  preparedness plans at al government levels
»  mitigation policies and programs that reduce
drought impacts
» a coordinated emergency response program
that ensures timely and targeted rdief during
drought emergencies.

Drought plan objectives are more specific and will
vary between countries, reflecting the unique physicd,
environmental, socioeconomic, and political character-
istics of the country. A nationa drought preparedness
plan should indude the following:

1. Collectionand anaysisof drought-related informa-
tionin atimey and sysematic manner.

2. Criteria for declaring drought emergencies and
triggering various mitigation and response activi-
ties.

3. Anorganizationd dructure and a ddivery sysem
that assures information flow between and within
levels of government.

4. Definition of the duties and respongihbilities of dl
agencies with respect to drought.

5. Maintenance of a current inventory of mitigation
and response programs used in ng and re-
sponding to drought conditions.

6. ldentification of drought-prone areas and vulner-
able economic sectors, individuas, or environ-
ments.

7. Identification of mitigation actionsthat can betaken
to address vulnerabilities and reduce drought im-
pacts.
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8. A mechanism to ensure timely and accurate as-
sessment of drought’s impacts on agriculture, in-
dustry, municipdities, wildlife, tourism and recre-
ation, hedlth, and other arees.

9. Provison of accurate, timely information to media
in print and eectronic form (eg., via TV, radio,
and the World Wide Web) to keep the public
informed of current conditions and response ac-
tions.

10. A drategy to remove obstacles to the equitable
dlocation of water during shortages and require-
ments or incentives to encourage water conserva:
tion.

11. A st of procedures to continudly evauate and
exercise the plan and provisions to periodicaly
revise the plan so it will stay responsve to the
needs of the country.
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