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1. Executive Summary

Drought has become an increasingly frequentraagbr threat to human security in most of the
Arab countries in transitiolocated in arid and serarrid areas North Africa and Western Asia.
According to the centre oResearch and Epidemiology (EMAT), the percentage of the
population affected by drought alone is 51@mpared to 49% of all other disasters combined.
This fact illustrates the severity of the issue of drought. It is also clear that the Middle East and
Asia regioms re the most affected regisnn the world, being that 83% of the population in this
area is affected by drought.

This project aimgo aid in minimizingthe riskof drought throughanalysing mamping andthe
identification ofcritical gaps inpreimpact and preparedness drought management plararidg
alsoto strengthen the capacities of national planners, polidkeraaand stakeholders in West
Asia and North Africa. This will lead tan increasedawareness and knowledge of tools and
methodolgies for national planners, policymakers, institutioasd stakeholders in countries
experiencingatransition to develop prienpact and preparedness drougtanagement plans. The
study focusesn thefollowing:

- Existing resources and capacities of clienatformation and dissemination systems in the
region

- Standardipproaches in drought management

- Drought monitoring and early warning systems in the region.

- Drought impact and severity

- Vulnerable populations and economic sectors to drought

- Drought risk mangement strategies

- Drought risk reduction programs including midimance and indekased insurance in
the region

- Natural resource conflict prevention at various levels

- Droughtmanagementational policydrought mitigatiorplansand response

- Capacity ofnational planners and policy makers in West AsiaModh Africa

The assessment ocbuntry drought management status and gaps in knowledge is based
on collected information from published studies, direct interviews with decision makers
in some countries ral collected information from the presentations and country
representatives at the EGM meetimgBeirut, Lebanon that took place from 24 to 26
June 2013The assessment results indicate that:

- All countries are stillemploying areactive approach iaddressingdrought.lt is
necessary that tee countries start to move w@rdsa proactivedrought management
approachThis proactive approach is based on sk long term measures and includes
monitoring systems for a timely warning of droughtditions

- The countries rely on international organizations such as UN organizations, ICARDA and
ACSAD for managingdrought issues. Drought is reopart of their strategic planning.

- Somecountries formed a national committee or commission to bemsgye for drought
management, action plarend dissemination systems. The committees include members
from ministries, universities, NGQsnd researcltenters Intemational organizations,



mainly UN organizations and ACSADglped most of the countries tine North Africa

and West Asiaegionto develop their own drought managemsinategyor action plans
and provided them witthe necessary expertise in this regard. Unfortunately, many of the
countries lack the resources to implement the recommendedsacti

In all countries except Egypt, the responsibility of drought is given to one ministry, such
as ministry of water, environment or agriculture. This is because efficient drought
management should be the responsibility of one body or unit. This dhibwvalve and
coordinate ministries, research institutions, NG&&l other stakeholders.

None of the countries involde have employed standard approaches to drought
managementThe adogion of standard approach&s drought management will
minimize droughrisk and impacts and will facilitate the decision making process

Drought management requires regional cooperation and sharing of drought information
This cooperation remains at a very low levahd in many cases does not eXistorder

to reduce thedrought risk from transboundary water issues, it is recommended to
encourage and strengthen the joint dialogue between riparian countries on all levels,
including political and technical. This will provide a common reference and planning
framework, and wi increase information exchange and coordination between riparian
countries However work is still needed in several fields, such as:

Developnent ofcommon systems for monitoring and data management.
Exchange and shaoé information related to drought

Establishment gjbint management plans

Resolution ofdisputes according to international laws and regulations

=A =4 =4 =4

The countries do not have the capacity to doudht projectios. Therefore, it is
recommended to utilize the expertise of WM®Pusingtheir madels for this purpose.

The countries lack an integrated drought management system with the following
componentsstrategy,information systens, monitoring and early warning systena)d
mitigation plans.

Monitoring and early warning systems are an inéégpart of efforts worldwide to
improve drought preparedness. Timely and reliable data and information is the
cornerstone of effective and proactive drought planning. However, the UN/ISDR (2006)
recently completed a global survey and found that early wausystems for drought are
more complex than those for other hydneteorological hazards and are, consequently,
less developed globally. Monitoring drought presents unique challenges because of
drought 6s distinctive c hsauctara impacts, andilacge (|
spatial extent). Therefore, choosing the appropriate indicators of drought and formulating
those measurements into an effective early warning system can be chall&hgiregare
several early warning and monitoring systemsmiore developed countriesThe most
popular ones are thgnited State¢The U.S. Drought Monitor USDM)European Union

(The drought early warning and monitor system developed by the Drought Management
Centre for Soutleastern Europe (DMCSEEaNd the Europmm Drought Observatory
(EDO) by the European Commissiofor Joint Research, China (The National Climate
Center whichis in charge of the monitoring, diagnosjramd predicting the timing of

. €.



drought), and Africa (The Afric®roughtMonitoring System).In the North African and
Westen Asian region Morocco provides a good examphith its Natioral Drought
Observatory (NDQ) The NDO was launched ir2001 with the goal of collecting,
analyzing, and delivering droughglated information in a timely mannevhichincludes
assessing the frequeneyd severty of drought. Even thouglgreat strides have been
made in these efforts in North Africa and West Asia, in general, there are still many
challenges to overcome in developing effective drought monitgsistemsSome of the

most pressing challenges include:

- Enhancing data quality and collection network densities to measure the main
drought indicators (rainfall, water level or supply, vegetation cover, livestock,
and diseases)

- Reducing the cost and increasing gharing of data,

- Making early warning information more accurate and user friendly,

- Integrating physical and social drought indicators into systematic and
comprehensive monitoring and early warning systems,

- Providing support to create and maintain sys.

The countries currentlgo not conduct an impact assessmentniio diesertification, and
migration and conflictogether

Tunisia and Morocco are the twaoostadvanced countries in drought managembat
their managemergystens still need more impvements. Other countriese either still

in the strategy development stage orthie emergency stage (reactive approach) once
droughts occ

As agreed in the pert Group Meeting(EGM), five pilot countries will be selected to be
covered under thiproject A detailed capacity development plan will be developed in the
next stage of thiprojectto list the areas to be covered in each country. A realistic
national training and capacity building program for drought management needs will be
formulated and implemented. A program of resource enhancement encompalsing a
institutions, organizations, andhdividuals also will be developed. The capacity
development/trainigp programs require 1) The identification of the target group and 2)
Capacity needs assamentor eachcountry.

Capacity developmeman take different formsuch as:
- Supporting the countries in creating a responsible body on drought management

- Providing necessary expertise and resources to develop a drought management
systempr parts of the system, such as strategy, standards or monitoring and early
warning systemin each of the covered countries.

- Developing astandard approach tvought management

- Organizinga special training session for policy makers or other groups

- Organizing and conducting eetings, conferences and workshaps drought
management

- Creating nanuals and standard procedures



1.1 Introduction

Drought has becomendncreasinglyfrequentand major threat to human security in most of the

Arab countries inrainsition located in arid and semniid areas of North Africa and Western Asia,

as shown in Figure 1. Rainfall in this region is scaacel its distribution iighly variable. This

was especiallyapparent in the regioduring the last three decades. Tit@sponses to severe

drought by countries in the regiomre primarily ex-post (reactive) and tend to emphasize

emergency relief, take effect after or during drought events and do not incorporate methods that
support water conflict prevention. In response United Nations Department of Economic and

Social Affairs (UNDESA), in cooperation with the United Nations Economic and Social
Commission for Western Asia (UESCWA), along with other United Nations cooperating

agencies are implementing a regional cajtg development project entitledi St r engt heni ng
National Capacities to Manage Water Scarcity ant
project also answers a call for urgent action from the Rio +20 Conference on Sustainable
Development and the Ouime Document, The Future We Want, to take effective measures in

dealing with drought and water scarcitgs well as developing disaster risk reduction and
community resilience. T la @ maor WNsystent wadseffott,inmi ng c o i
partiaular the WMO, the UNCCD and the FAOQO, in organizing the Higével Meeting on

National Drought Policy (HMNDP) during 115 March 2013and the Final Declaration that

encourage countries to develop and implement National Drought Management Policies. The
dedaration also urges related UN agencies and programmes to assist governments, especially the
developing countries, in the development of National Drought Management Policies and their
implementation.
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Figure 1- Dry land Classification



1.2 Purpose ard Objectives

The projectos amaysamap énf ieantifyi the eritidalggaps io prepact and
preparedness drought management planning and to strengthen the capacities of national planners,
policy makers and stakeholdersWesternAsian and North African countries.This project will

lead to an increased awareness and knowledge of tools and methodologies for national planners,
policymakers, institutionsand stakeholders itmansitioncountries in order to develop proactive
drought managemeéplans The study focuses on the following:

1. The existing resources and capacities of climate information and dissemination
systems in the region.

2. The existing resources and capacities of drought monitoring and early warning
systems in the region.

3. Experience with drought risk reduction programsluding micrefinance and index

based insurance in the region.

4. Other prémpact and preparedness measures and programs, including the application
of drought resistant agriculture, and water resouroaservation and management plans.

5. Current capacity of national planners and policy makers in West Asian and

North African countries to prevent conflicts associated with water scarcity and drought.

1.3 Need forNational Action and Drought Mitigation Strategy

The Centre for Research on the Epidemiology of Disasters has an emergency events database
(EM-DAT)*', which includes statistics of the number of people killed or affected by natural
disasters around the world. According to the published figRraad 3, the distribution of the
population affected by drought alone is 51@mpared to 49% of all other disasters combined.
This fact illustrates the severity of the issue of drought. It is also clear that the Middienaast
Asian regiors arethe met affected regiamnin the world, being that 83% of the population in
theseareais affected by drought.
Europe .

ericas 1% Ocea;ma

Ama% 1%

Figure 2 - Distribution of population affected by drought between 1990 to 2004

1 EmergencyManagement Database (EIMAT) (2008) The OFDA/CRED International Database,
Universite Catholique de Louvain, Brussels, Belgiuwa(.emdat.bg

2 Below, R., E. GroveKopec, and M. Dilley (2007) Documenting drougbtated disaster: A global
reassessment. The Journal of Environment and Development, 19(34328


http://www.emdat.be/

Wmdzﬁl:,oznls Extreme
Earthquake Temperature
1%

Figure 3- Distribution of population affected by natural disascompared to drought between
1978 to 200%

In addition, the database reported that in 1@88gspecially severe drought in Sudan killed an
estimated 150,000 people and affected another 8.4 million people over the next several years. 8.6
million peopk were again affected in Sudan when they were struck by drought in 1991. More
recently, the drought from 1998 to 2001 was reported to be the worst in 50 years, affecting
millions of people across thdiddle East According to EMDAT, in 1999, nearly 40 nlibn

people were affected, including 37 million in Iran and another 3 million in Morocco, Jordan,
Pakistan, and Syria. By 2000, the number had grown to nearly 50 million people as drought
expanded across much of the Near East from Morocco to Tajikistandmiught continued
unabated through 2001 before beginning to lessen in most areas by 2002.

A drought management strategy is needed because it directly impacts a great number gf humans
ecosystems, and animal habitaBrought often results in a shortage water resources, crop
failures, loss in livestock, an increase in diseasegduction in hydropower, increased soil
erosion,an increase ifires,andan increase in social stress. All this leads to human losses, mass
migration, reduced security, amqmbtential violent conflict Therefore, there is a great need to
develop and implement drought management strategies and action plans in countries affected by
drought in order to increase societal and environmental resiliencytcaetthance drought
responseand recovery capabilities. Clear examples of the effects of drought various countries in
the Middle East are listed below.

3 Ibid.



Region Country

West Jordan 180,000 farmers and herders affected, and food insecurity for
Asia million people; 1% of cerés and 40% of red meat and mi
harvested
Lebanon
Syria 47,000 nomadic households forced to liquidate their lives
assets
Urban water shortages and hydropower reductions
Yemen
North Egypt
Africa
Sudan Sudan was struck by several droughtsathiesulted in faming
across many parts and millions of people were affected.
Libya
Tunisia Agricultural losses and US$46 million in intervention actions (
livestock vaccinations and nutrition products, subsidizing fo
product prices, and aitbution of yearly credit for farmers)
Algeria

Morocco 1 million hectares of cropland affected, resulting in 5 million t
of wheat imports in 2001 (US$500 million in total cereal import

Table 1- Examples on Effects of the 192801 Drought in somof the North Africa and
West Asia countries

Drought action plans can help decision makers to identify sectors that are vulnerable to drought,
investigate management options before a ¢rigid increase readiness for the implementation of
the most apmpriate and costffective strategies available. This will foster a more informed
decisionmaking process and the developmentpkfficient drought management program. In
addition, drought management strategies and action plans can create oppofarn#iésoad

range of stakeholders to participate in the decigiaking process, which can foster capacity
building, conflict resolution, and collaborative relationships.

1.4 Existing ResourcesCapacities and Dissemination Systems in the Region.

Most countries formed a national committee or commission to be responsible for drought
management, action plans and dissemination systems. The committees include members from
ministries, universities, NGOs and research centres. International organizationy, FFAdin
ESCWA, ICARDA and UNDP helped countries in North Africa and West Asia to develop their
own drought management plans and provided them with expertise. Unfortunately, many of these
countries lack the resources to implement the recommended actisnipldre EGM meeting a
checklist form was distributed to the coyntepresentatives to collect information e drought
management status in each country. The summary of collected inforrisaliistied in the table

below.



Drought

Drought Drought Monitroing | Drought
Region Country Respopsublhty Drought Action Drought & Early Mitigation | IWRM Transboundary
which Strategy Standards . Water
R Plan Warning Plan
Organization
System
surface water
Jordan Mlnlstry of exist exist none none none exist with Syr!a
Environment and Palestine ,
GW with SA
Xlr’lils:]ﬁ/u(r); surface and
Lebanon Mgi]nistry of none none none projects projects none GW with Syria
Energy & Water and Palestine
West Asia
Syria
Ministry of )
Yemen Water and none none none projects exist exist GW with SA
i and Oman
Environment
Disasters roject roject Nile basin/GW
Egypt Unit/Prime none pbaJsis none none pbaJsis exist with Libva
Minster Office y
Sudan Ministry of none none none none none exist N"e. bas_ln/GW
Agriculture with Libya
Ministry of
. Water . . OSS/ GW with
Libya none exist none none none exist
Resources Sudan
North
Africa
Prime Minster & SW with
Tunisia Ministry of exist none exist exist exist exist Algeria and
Agriculture OSS with Libya
- exist but . .
Algeria M|r_1|stry of none exist none none not exist OSS with Tunis
Environment - and Morocco
active
Morocco

Table 2- Expert Group Meeting drought management checklist




1.5 Assessment of Drought Management Knoledge and Practices and Identificationof
Critical Gaps

The response to drought, drought management and pragtices between countries. Some
countries are well advanceahd havea drought management systemhile others still lack
drought management strategy or polioyn the regional levethere are several initiatives by UN
organizations, ICARDA and ACSAD to develop a regional strategy for drought management and
to link it to climate change risk strategy.

Below is an assessment of the drought management knowledge and practices in sbene of
countries(Jordan, Syria, Yemen, Egypt, Tunisia, and Moroaoojer this studyThe collected
information on countries drought managemstdtus fromliterature and EGM meeting are
compiled and summarised in the table at the end of this section.

1- Jordan
Jordan is one of the more vulnerable countries to drought. This is daerdbance on
groundwater and generated runoff from rainfall as the main soofeester supply. Some of the
drought indicators in Jordan include:

- Water supply shortages in teemmer

- Dried springs (decreased discharges in 850 springs)

- Decrease of groundwater levels by 1 m/year on average over the last 30 years.

- Decrease in the amount runoff

- Change in agricultural patterns in the Jordan Valley and highlands due to dragah rai

- Increase of imported fruits and vegetables from Syria, Lebanon, and Egypt

- Jordan's southern highlands represent the cpdnpooresti mainly farmers and women
where communities are severely affected by cumulative impacts from extensive weather
related disasters, such as flash flood and drought

The government of Jordan requesteelF AOb6s t echni cal assistance to h
a project to better understand drought and its management in Jordan, and to develop a framework

for carryirg out a national drought planning process. This project was authorizée BRO in

May 2005 under its Technical Cooperation Programme. One of the goals of the project was to

create a National Steering Committee of relevant stakeholders to help oversemdahe project.

A National Project Coordinator (NPC) from the Ministry of Agriculture was first appointed to

lead the project and assist in recruiting committee members. The NPC, a FAO representative, and

an international drought consultant held megdiwith as many Jordanian ministries, departments,

and NGOs as time would permit. The members of the National Steering Committee included:

ASecretary General, Ministry of Agriculture, Chairman
AHashemite University

ANational Centre for Agricultural Rearch and Technology Transfer
AMeteorology Department

AMinistry of Water and Irrigation

AMinistry of Interior

AMinistry of Environment

ARoyal Jordanian Geographic Centre

4 Jordan Rural Poverty Fact Shednternational Fund for Agricultural Development, 2010



Jordanian Society for Desertification Contr ol
Di rteeotliaral aral Water, Ministry of Agriculture

Directorate of Projects, Ministry of Agricult.u
FAO Technical Cooperation Programme National F

Too oo Too To

The Ministry of Environment then took the lead and created policies in cooperation with the
United Nations Development Programme (UNDP) and the Global Environment Facility, a
financial mechanism for United Nations (UN) conventions on environment. The policies also
suggest amendments to Jordan's environmental protection laws to strengthempliesncemvith

three UN conventions on biodiversity, climate change and desertification.

TheMinistry of Environment formed a new committee to be responsible for the development of a
national strategy for drought. The committee was led byMestry of Environment and
reported to theMinster of Environment. This committee is comprised of 20 members from
governmental ministries and institutions, universitiasgd NGOs. The full list of members is
listed in Annex 1. The committee meets every three monttistoiss a work agenda developed

by theMinistry of Environment.

The consultant met with some of the members from the national committee (listed in the index) as
well as UNDP and FAO, and IUCN organizations to evaluate their programdraught
managemerin Jordan.

The ministry of environment is working on implementation of the three Rio conventions:

- National Strategy and Action Plan to Compact Desetrtification ,-20@er updaté
- National Policy on Climate Change, 2¢13
- National Strategy on Biodivsity

Under the desertification component, the immediate obligation from the United Nations
Convention to Combat Desertification (UNCCD) is to prepare a national action plan to combat
desertification. With support from UNDP, Théinistry of Environment @veloped a national
strategy and action plan to combat desertification in 2006. The ministry is planning to update this
strategy in the nearest future.

The NAP includes six major pl @age ddnme $lo wdaar ,ar te
programs and theroposed projects provide a framework for an action plan to combat
desertification. Each program has several projects with justification, activity, implementing

agencies and initial budget. The proposed programs are:

- Desertification information system (),

- Drought prediction and Desertification control,

- Capacity building and institutional development,

- Restoration of degraded ecosystems of rangelands and forests,
- Watershed management, and

5 National Strategy and Action Plan to Combat Desertificatidinistry of Environment/UNDP, 2006

6 Jordan's Second National Communication to the United Nations Framework Convention on Climate
Change (UNFCCC), UNDP, gef, 2009.

The National Climate Change Policy of the Hashemite Kingdome of Jordan, UNDP, gef2(Z113



- Human, social and economic development initiatives.

The Ministry of Agriculture in cooperation withthe FAO, implemented a project entitled

fiDr ought mitigation strategy -200Vv A rmatiodahstratey Thi s pr
and action plan for drought management was prepared and final recommendaiions a
conclusions were discussed in a national workshop. Recommendations included:

1. Establishing a high committee headed by the Prime Minister and membership of
several ministries and institutions such as Royal Jordanian Geographical Center
(RIGC), Meteorolgical Department, Research Centers, Governmental and
NGOs.

2. Formulation of the following subommittees: technical, followp and
evaluation of risk committees with membership of the mentioned institutions to
supervise whatever effects drought occurrenestablishing standards for
declaring drought and writing reports for the high committee.

3. Training programs on drought issues is vital for the sustainability of the work. It
is also important to have an independent budget and train local communities so
tha they can be involved in decisianaking and drought mitigation.

4, Signing of MOUb6s within different i nstit
responsibilities of each party.

5. Training of Trainers (TOT) in order to clarify the concepts and the vision of
drought issues

The following gaps were identified in Jordan drought management system:

Independent body or unit responsible for drought management

- Standard management approach

- Regional sharing of drought information

- Drought projection

- The Drought Natioal Action Plan (NAP) is still a new document that requires an
effective awarenessampaignand a resource mobilization strategy. It can be considered
as a framework for action at the country level. A precise reference was made to it in the
National Agenda

- The link between desertification and poverty is missing

- Monitoring andearly warning or monitoring systems

- Mitigation plan

- Impact assessmeriink between desertification, and migration and confjicts

- The Steering committee meets every 3 months. Mendersbsent frequently and the
meetingbébs agenda items are not met within a -

- The involved ministries and organizations do not include the actions stated in the NAP in
their plans or projects. In each ministry, there is no unit specializedeapdnsible for
drought issues, rather the responsibilities are scattered between various sections

- The ministry of environmentdos role is |imite

and policies concerning drought. There is a need to expand thisrotder to establish

coordinate between various ministries so that the drought action plans are included in the

ministries plans and projects

7 National Strategy and Action Plan to Combat Desertification, UNDP, 2006.



- The members in the steering committee changes frequently, which affects the follow up
and understanding of ttagreed upon issues
- TheMeteorologicaldepartment is not a member of the steering committee

2- Syria
Syria is asemtarid country that has suffered from several drought events. The-2(H30
drought was the worst in four decades, seriously affecting cropiveastiock production in the
Syria, which, in turn, had serious repercussions on the food security of a large segment of the
population as incomes fell sharply, particularly among the rural small farmers and Aéfeiers
example, in 1999, drought playedrole in forcing approximately 47,000 nomadic households
(329,000 people) to liquidate their livestock assets, which was a primary source -tértong
income'® Therefore, many families in the rangelands eventually required food aid during the
drought yees.™* In addition, according to ESCWA, urban populations, particularly in the southern
part of the Syria, suffer from water shortages due to decreases in the Euphrates River. This
resulted in dry of irrigation canals and drop in hygmwered generatioff

Eventually, economic growth was affected as agricultural production fell sharply, reducing the
contribution of agricultural income to GDP. Although the government made extensive efforts to

reduce the effects of the drought, especially on herders, bydprgwextra resources, feed rations,

water and veterinary supplies, they were inadeq
the countrybds | imited resources.

Between 2004 and 2006, FAO worked with the government of Syria to develop an effecyive earl
warning system for drought in the Syrian rangeldid#e project had théollowing objectives:

training national staff in the collection, analysis, interpretation, and implementation of data in the
Syrian Ministry of Agriculture and Agrarian Reform, astlengthening institutional capacity in
drought early warningystemswith particular emphasis on pastoralists and qgstoralists of

the Syrian Steppe and its margins. The Syrian project was completed in 2006. As a result, an
early warning system offe and a steering committee were organized; a series of drought
indicators were identified.

The early warning systems were implemented for the collection, organization, and processing of
drought monitoring data (physical and social data); monthly drobglietins have been

8 Food and Agriculture Organization (FAO) of the United Nations (2004a) Syrian Arab Republic: Capacity
Building in Drought Early Warning System for the Syrian RangelangisarisProject Document,
TCP/SYR/3002 (T), May.

9 Economic and Social Commission for Western Asia (ESCWA) (2005) ESCWA Water

Development Report 1: Vulnerability of the Region to Sdeamnomic Drought, United Nations: New

York.

10 De Pauw, E. (2005) Chapt&6: Monitoring Agricultural Drought in the Near East, In: V.K. Boken, A.

P. Cracknell, and R.L. Heathcote, eds., Monitoring and Predicting Agricultural Drought, Oxford University
Press: New York

11 Food and Agriculture Organization (FAO) of the United Nagig2004a) Syrian Arab Republic:

Capacity Building in Drought Early Warning System for the Syrian Rangelands. Syrian Project Document,
TCP/SYR/3002 (T), May.

12 Economic and Social Commission for Western Asia (ESCWA) (2005) ESCWA Watelopment

Report 1:Vulnerability of the Region to SociBconomic Drought, United Nations: New York.

13 Food and Agriculture Organization (FAO) of the United Nations (2007a) Capacity Building for a
Drought Early Warning System in the Syrian Rangelands. Terminal Statemestegéqr the

“Government of Syria by The Food and Agriculture Organization of the United Nations. Cairo, Egypt,
TCP/SYR/3002



produced regularly since 2005 in both English and Arabic; and the technical capacity to operate a
drought warning system in Syria was successfully developed.

The main gaps in Syrian droughtnagementan be summarised as follows:

- Independent body or unit responsible on drought management

- Standard management approach

- Regional sharing on drought information

- Weak coordination between various ministries and organizations

- Mitigation plans are mainly for emergency and not updated regularly
- Monitoring andearly warning system

3- Yemen
Yemen is highly vulnerable to drought. This is a serious concern as Yemen's economy largely
depends on its rural natural resources. According to the Yemen Environment Authority, more
than 75% of the populatiors iruratbased and engagien farming and pastoralism, amslhence
highly reliant on favourable climatic conditions for their livelihoods. Recently, Yemen suffered
from increased drought frequency, increased temperatures, and changes in precipitaticn patte
leading to degradation of agricultural lands, soils and terraces.

For example, the 1990991 drought had a&evereimpact on the Yemeni economy and

population. As agricultural production fell sharply, economic growth was affected by the

reduction of agi cul t ur al i ncomeods contribution to GDP.
significant yield losses, resulting in widespread farm losses and increased poverty in rural areas.

The drought highlighted the vital role that adequate rainfall and water resqlagein keeping

Yemends economy profitable and sustainabl e, as
rainfall from water ruroff and groundwater recharge. The drought had serious repercussions on

the food security of a large segment of the pdmnia According to the World Bank, a sizeable

portion of the population remains economically vulnerable to falling into poverty due to drought,

as the Yemeni agricultural sector provides employment fés &Bthe population.

The responsibility of droughénd climate change issues in Yemen belongs to the Ministry of

Water and Environment anthe Environment Protection Authority (EPA). Some of the

international organizations such as UNDP, GEF, and I@xehelped Yemen in developiray

strategy on climate @mge and biodiversity. Howevethere arestill no sustainable land

management strategies to combat desertification and land degradation. The primary goal of the

Yemen National Adoption Program of Action (NAPA) is to identify priority measures to adapt to
drought variability, and translate them into pi
urgent needs for adapting to the adverse impacts of drought. Some of the key elements of the

process include adequate stakeholder representation in all pliases psocess! The main

weaknesses in Yemen relateddtoughtmanagement are as follows:

- Independent body or unit responsible on drought management

- Standard management approach

- Regional sharing on drought information

- Weak coordination between varionginistries and organizations

- Mitigation plans are mainly for emergency and not updated regularly
- Monitoring andearly warning system

14 Yemen National Adaptation Program of Action, Republic of Yemen Environment Protection Authority,
2009



4- Eqypt
The responsibility of drought management is underQisastersRisk Unit at theOffice of the
Prime Minster. Recetty, the unit engageth projects with UN organizations in climate change
risk managenent. This program is currently ongoing withe participation of sixUN agencies
(FAO, UNDP/UNRC, UNESCO, IFDA, UNEP, and UNIDGand six ministries/national
institutions (Ministry of Foreign Affairs, Ministryof International Cooperation, Cabinet of
Ministers, Egyptian Environmental Affairs Agency, Ministry of Agriculture and Land
Reclamation, and Ministrpf Water Resources and Irrigation). Thosogram aims at helping
Egypt alignits climate risk management to the predicted thréascountry facesThe Joint
Program will include both mitigation and adaptation activitdsanwhile, IFAD and FAO will
work jointly in the development of stredslerant crops, identificatiorof optimal cropping
pattern, optimization of these of shrinking water resources and information dissemination in
responseo the climate change risk¥he expectedutputsinclude

- Enhanced capacity to adapt to climate change

- Adaptation strategies angbractices integrated into climasensitive development
policies, plans andrograms

- Pilot measures implemented and scaled up in support of adaptation

Another main project isfiMonitoring of Climate Change Risk Impacts of Sea Level Rise on
Groundwater andgriculture in the Nile Deltd The main objective of the project B develop a
decision support tool for predicting and mitigatitigely impacts of climate change on
agricultural production and the environmeitdng the coastal areas of the Nile Delhe aitputs

are

- Climate chang@&mpact monitoring (for soil and groundwater) sitgsntified, observation
wells installed and gereferenced

- Likely impacts of SLR on groundwater table, and soil and groundwater

- Action-oriented information systesnfor predicting likely impacts andadaptation
measures oflimate dhangealong the coastal areas of the Nile Delta

The main gaps ikgyptiandroughtmanagementan be summarised as follows:

- Independent body or unit responsible on drought management

- Standard mnagement approach

- Regional sharing on drought information

- Weak coordination between various ministries and organizations

- Mitigation plans are mainly for emergency and not updated regularly
- Monitoring andearly warning system

As shown above Egypt lacksational drought management strategy and action, @ad all
drought management actions are on project b&gigpt requiresassistancan developing a
drought management system, drought projection, developmenomitoringand early warning
systens and aloption of standard approashto drought management

5- Tunisia
In Tunisia, theMinistry of Agriculture andthe Ministry of Environment are responsibler
drought issues. There has been a drought management system to reduce the effects of the drought
since 1987. The system was adopted when drought events occurred durii®89879931995
and 200€2002. During 1999, Tunisia published the first guideline on drought management



enti t| e BratiqueGdei laGestion de laSécheresse en Tunisié® The gudeline was
elaborated by referring to the drought management system arahdlysingthe data and
information recorded during the drought periods of 192889 and 1993995. This guideline

consists of methodological approaches, identification of principgalght indices, description of

drought preparedness and management processes, and maps of intervening parties. The drought
management system in Tunisia has 3 major successive steps:

1. Drought Announcement: Referring to meteorological, hydrologicabgnidultural

indicators as observed in the different regions affected by drought and transmitted by the
agricultural, economic, and hydrologic districts relevarth&Ministry of Agriculture,
Environment and Water Resources (MARH). A drought announcemestablished by
means of a circumstance memorandum.

2. Warning: This announcement, qualified as warning note, is transmitted to the MARH Minister,
who proposes a scheduled operations plan to the National Commission (committee), which is
composedaf decsion makers and beneficiaries.

3. Action implementation: The National Commission is in charge of supervision of the execution
of all the operation actions, in strong collaboration with the regional and specialized committees.
The National Commission alsaervises all operations when the drought is over.

According to the published studies and informatiortr@ilr unisian drought management system,
the strengths and weaknesses of Tunisia drought management system can be summarised as
follows:

Strengths

- A high Presidential interest and support is devoted to the drought mitigation system in
Tunisia.

- The approach based on three drought management phases (before, during and after drought),
is a very important strategy and relevant to the basic elements ohtdroagagement theory.

- Capital productive sharing and preservation.

- Sustainability of farmers' incomes.

- Integrated and optimized water resources management in Tunisia, especially during, drought
depending on its intensity and duration.

- Water savin@sa natonal policy

Weaknesses

- Independent body or unit responsifdedrought management

- Standard management approach

- Regional sharing on drought information

- Drought projection

- The financial incidences are supported by the State budget because of the absence o
insurance systems linked to drougdrid private sector contribution is limited.

- Updating the drought mitigatiofrom 2003, which is basedn simple noté¢aking and
observation findings, without any wiggreading evaluation study. The latter would be
realized byanimr ocess study AdAThe c¢climatic changes
sector and the ecosystemso.

15 Louati, M.H., Khanfir, R, Alouini, A., El Echi, M.L., Frigui, H.L. and Marzouk, A. (199%uide
pratique de gestion de la sécheresse en Tunisie: Approche méthodoldtimgsigre de I'Agriculture de
Tunisie, 94 pp.



- The deficiency in the relations between the different institutions that provide information and
data about water, which should be resohNmdthe establishment of the Unified Water
Resources National Information System in the near future.

6- Morocco
Morocco suffered from several droughts that sharply affected the production of basic crops such
as cereal. For example, as a result of drougB0di, approximately 1 million ha of cropland was
affected, which caused the country to import approximately 5 million tons of wheat and allocate
more than $500 million for their cereal impattsin addition, drought conditions in Morocco can
lead to foodshortages and rural malnutrition, herds perishing or being slaughtered for lack of
forage, farmers temporarily abandoning their land and flocking to the cities, and increased wind
erosion and desertificatidn

At the national level, the government of Moco established a National Drought Observatory
(NDO) in 2001 with the goal of collectingnalysing and delivering droughtelated information,

which includes assessing the frequency, severity, and extent of droughts, as well as their various
effects on oops, livestock, the environment, and living conditions of rural populations using
objective, measurable scientific criteria.

The NDO was placed within the Institute Agronomique et Veterinaire Hassan Il, an academic
institution, to facilitate interdisclmary collaboration and give the centre a degree of neutrality in
regard to policy decisions. Over time, the mandate of the NDO has broadened into playing a
central role in drought planning activities in the country.

The main gaps in Morocéos d rmanaggrensystemsan be summarised as follows:

- Independent body or unit responsible on drought management

- Standard management approach

- Regional sharing on drought information

- Drought projection

- Weak coordination between various ministries and organizatio

- In each ministry, there is no unit specialized and responsible on drought issues, rather the
responsibilities are scattered between various sections.

- Mitigation plans are mainly for emergency and not updated regularly

- Monitoring early warning system

16 Description of drought management actions [Part 1. Compsérought planning. 1.3.
Methodological component] CIHEAM, 2007

17 Swearingen, W.D., and A. Bencherifa (2000) Chapter 21: An Assessment of the Drought Hazard in
Morocco, In D. A. Wilhite, ed., Drought: Volume | A Global Assessment, Routledge: New York.



Region

Country

Responsible Organization

Drought Management Gaps Assessment

West Asia

Jordan

Ministry  of  Environment
leading the National Steerin
Committee from ministries
NGO's, and Universities.

FAO and UNDP helped the country to develop drought managestrategy and action plan
2006The ministry of environment is working on updating the drought strateggarest future
Jordan needs help ihd following areas

- Drought projection

- Adoption of standard approach

- Drought monitoring and early wang systems
- Preparedness and mitigation actions

- Impact assessment

UNDP, and GEF funded a project to identify priority research topics in combating desertifi
study is ready in 2013

Lebanon

Ministry of Agriculture
Ministry of Energy and Watel

Currently, there is no national drought management strategy. There are only drought man
actions ora project basisACSAD will help in developing drought strategyebanon needs he
in the following areas

- Drought projection

- National drought stragy and action plan

- Adoption of standard approach

- Drought monitoring and early warning systems
- Preparedness and mitigation action

- Emergency response and recovery measures
- Impact assessment

Syria

Ministry of Agriculture

There is no national drought ategy drought actions on project basiSince 2009, SD(
suppored theFAO project to reduce the vulnerability to drought in Syria through exte
outreach of the national drought early warngygtem The System focuses on the low raini

18 Policy Oriented National Priority Research Topics in Climate Change, Biodiversity, and Combating Desertification, UNRE&1$26020)



zones ofthe Badia and the marginal areklonthly drought bulletins havéeen produce(
regularly since 2005 in both English and Aral3gria needs help ithe following areas

- Drought projection

- National drought strategy and action plan

- Adoption of standard approach

- Drought monitoring and early warning systems
- Preparedness and mitigation action

- Emergency response and recovery measures
- Impact assessment

Yemen

Ministry of Water and
Environment

There are strategies fobiodiversity and for Climate Change but tndor combating
desertification There are drought mitigation plan and drought management actions on
basis. Yemen needs help in the following areas

- Drought projection

- National drought strategy and action plan

- Adoption of standard approach

- Drought montoring and early warning systems
- Preparedness and mitigation action

- Emergency response and recovery measures
- Impact assessment

North
Africa

Egypt

Disaster Unit at Prime Minste
Office

The UN organizations helped in climate change risk management amdtiagsessmenbn
agriculture inthe Delta area. There is no national strategy for drought management and
plaming. Drought management actions are alocal scale and oa project basis. ACSAD i
planning to help in developing strategy. Egypt releelp in the following areas

- Drought projection
- National drought strategy and action plan
- Adoption of standard approach




- Drought monitoring and early warning systems
- Preparedness and mitigation action

- Emergency response and recovery measures
- Impact assesment

Sudan

Ministry of Agriculture

ACSAD and FAO are helping in climate change risk management and impact on agri(
There is no national strategy fardrought management and action plan. Drought manage
actions are omlocal scale and oaproject basis. Sudan needs help in the following areas

- Drought projection

- National drought strategy and action plan

- Adoption of standard approach

- Drought monitoring and early warning systems
- Preparedness and mitigation action

- Emergency response andogery measures

- Impact assessment

Libya

Ministry of Water Resources

The ACSAD and FAO are helping in climate change risk management and impact on agri
There is no national strategy for drought management and action plan. Drought mang
actions are on local scale and on project basis. Libya needs help in the following areas

- Drought projection

- National drought strategy and action plan

- Adoption of standard approach

- Drought monitoring and early warning systems
- Preparedness and mitigation aati

- Emergency response and recovery measures
- Impact assessment

Tunisia

Prime Minster OfficeMinistry
of Environment and Ministry
of Agriculture leading the

There is droughinanagement and action plan since 198here is managemenysgem, which
include database, and dissemination sysfmisia needs help in the following areas




National Commission from - Drought projection
ministries , NGO's, and - Adoption of standard approach
Universities, - Impact Assessment

Therearealso egional
commissons in all 24
governorates.

Algeria Ministry of Environment There is drought action plan. Algeria needs help in the following:areas

- Drought projection

- National drought strategy and action plan

- Adoption of standard approach

- Drought monitoring and early warnirsgstems

- Preparedness and mitigation action

- Emergency response and recovery measures
- Impact assessment

Morocco | National Drought Observatory There is droughstrategy, action planand information and dissemination systektiorocco
(NDO) needs help ithe following areas

- Drought projection

- Adoption of standard approach

- Drought monitoring and early warning systems
- Preparedness and mitigation action

- Emergency response and recovery measures
- Impact assessment

Table 3 Gaps in drought management lmuatry




2. Vulnerability to Drought and Reviewof Standard Approaches in Drought Management

Specific definitions of drought may vary across sectors and regions. Drought generally originates from a
deficiency of precipitation over an extended period oétinesulting in a water shortage for some activity, group,
or environmental sectdf More specifically, Wilhite an@lantz describéour types of drought£”

Meteorological droughtrefers to a deficiency of precipitation, as compared to average cosditear an
extended period of time.

Agricultural drought is defined by a reduction in soil moisture availability below the optimal level required by a
crop during each different growth stage, resulting in impaired growth and reduced yields.

Hydrologicd drought results when precipitation deficiencies begin to reduce the availability of natural and
artificial surface and subsurface water resources. It occurs when there is a substantial deficit in surface runoff
below normal conditions or when there idepletion of ground water recharge.

Socieconomic droughtoccurs when human activities are affected by reduced precipitation and related water
availability. This form of drought associates human activities with elements of meteorological, agrjcaiftdral
hydrological drought.

The following main indicators reflect impacts from the three types of drought. Figure 4 shows the relation
between various indicatoemd tible 3showsthe drought indicators:

Table 4: List of main doughtindicators

Shortagye in Water Resources
Increase in Diseases
Agricultural Losses

Livestock Losses

Drop in Hydropower

Soil Erosion

Drop in income

Stress on governments budgets
Society Instability

19%Knutson, C., M. Hayes, and T. Phillips (1998) How to Reduce Drought Risk. Preparedness and Mitigation Working Grou
of the Western Drought Coordination Council, Lincoln, Nebrakkig:{(/drought.unl.edu/handbook/risk.pdf

20Wilhite, D. A. and M. H. Glantz. 1985. Understanding the drought phenomenon: The delinitions. Water

International 10:11120.
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Figure 4 - Relation between variousdicators

2.1 Drought Impacts and Severity

The impacts of drought are manifold and have social, environmeamiziieconomic consequences. Africa and
Asia tend to have similar impacts, but the impacts that occur in Africa tend to be more severe. The figures below

show the areas iwhich each continent is most severelypanted by drought and also shtve comparison of
impacts between Africa and Asia.



Africa
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Figure 5 Drought impacts in Africa
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Figure 6- Drought impacts in Asia

Based on information from the United Nations Developnfogram (UNDP), the major areas of drought impact

in African andAsian regions are a decrease in crop yieltsd thus a decline in food security; shortages in water
suitable for human use; declining health; economic losses; a decrease in livestook; fimigration and
displacement; a decrease in water available for business and industry (e.g., hydropower); increases in community
and national level conflicts and crimes, including violence against women in the househgldnfirésced sale



of land anl household assetSThe decrease in water for human use refers to the water needed for such things as
cooking, drinking, and cleaning and the decline in human health can occur because of unsafe drinking water and
malnutrition.

The top four areas mosffect by drought impacts in Africa are decreases in water for human use, increases in
food insecurity given the decline in crop yields, a decline in human health, and livestock losses. Similarly, Asia is
most negatively affected by the decreases of watendman use and decreases in crop yields and food security
but is more greatly impacteéd the economic sectand water use for business and industry compared to Africa.

Given this information, when developing a drought risk management plan it istampty address all areas of
drought impactbut to focuson areas of food insecurity, decline in crop yields and livestock, and the amount of
water available for human use. By focusing on these areas, other impacted areas such as the economy and civi
unrest should consequently be improved given the interconnectivity of these sectors.

2.2 Vulnerability to Drought Impacts

A number of factors can contribute to a regionbs v
stem from problems aseciated with poverty. There are four types of drought. meteorological, agricultural,
sociceconomic and hydrological. When there is a meteorological drought, or lack of water availability, there
needs to be enough economic security for communities tetaittl agricultural, soag@onomicand hydrological
droughts as well.

In many circumstances, poor health, such as HIV and AIDS, limits household productivity and leads to
vulnerability to disasters such as drought. Other factors that incaease o m nsuvalnenabjlity todrought in

Asia and Africa include social inequalities; damaging cultural practices such as overgrazing; environmental
degradation; poor governance systems; climate change; conflict; population increases causing stress on available
natuml resources; ineffective water resowosanagement; societal inequalities awbnomic divides; and lack

of access to information by communities concerning how to successfully combat drought.

Out of these contributing causes of drought impact, botlc@find Asia rank environmental degradation, poor
governance systems, and ineffective water resource management as the highest causes of vuloznability.
degradation, mainly due to human activities, has become a problem all over the world, howevariiratieas

of North Africa and West Asia, the issue is even more prominent. Overgrazing and unsustainable practices have
allowed soil surfaces to become exposed to wind and water erosion, sand movement, salinization of irrigated
lands, and waterloggirf.Wind erosion is most likely a product of the decrease in or complete lack of steppe and
perennials on the landscap&Vater erosion, on the other hand, typically occurs near rivers that have been deeply
incised or in areas that were cultivated after egpeing marginal rainfall. Examples of these causes of erasion
Syriaare the Orontes near Hama and the regions south of Lake Jalelspekttively. In many cases overgrazing

of rangelands is permanemnésulting in soil that can no longer produce crapd vegetation. Land degradation

also has a direct negative effect on groundwatigrated systems and results in aeuifdepletion and
contaminatiorf* This degradation of land puts extra pressure current water resources as water from reserves and
other urces must be allocated accordingly to mitigate this problem.

United Nations Development Programme (2012). Drought Ri
Asia.

2 Oweis T., and Hachum, Amproving Water Productivity in the Dry Areas of West Asia &forth Africa. CAB

Internationa2003) Pg 179. Rtrieved from http://publications.iwmi.org/pdf/H032642.pdf

2 CGIAR CRP1.1 North Africa and West Asia, Regional Inception Workshop, Draft Report Pg. 28

24 CGIAR (2003) CRP1.1 North Africa and West Asia, Rewil Inception Workshop, Draft Report Pg. 28



Climate change and population increases edsix as high causes of vulnerability to drought in theséorey
Oweis and Hachurassert thathie annual population increase is approximately 3 A24his rate, the population
is projected to more than double by the year 2020, approaching 930 million.people

According to Black, Brayshaw and Rambeau, the Middle East is facing climate change due to
anthropogenic changes, which in turn is creatingajor water shortage and lack of precipitation. This
lack of precipitation has a significant negative impact on society in the Middl€°Ehstheir study,

Black and her colleagues create a climate model which suggests a decreased winter rainfaikin so
Europe and the Middle East because of an anticipadéel wardshift in the North Atlantic storrfy’
According to a study by UNDP, government officials in Africa and Asia rank climate change as the primary root
cause to drought impaxtClimate changés a global issue and cannot be attributed to any one country. This being
said, it is crucial that drought risk management plans address making changes inbletaaourthat are
sustainable and environmentally friendly. UNDP also asserts that it isnena@o held belief that drought is
inevitable, when this may in fact not be the case. By focusing on the root causes of drought, although complex,
the West Asia and North Africa regioas well as other countries around the wockth adopt a more proactive
approach to drought mitigation.

The table below summarizes the areas in which the Africa and Asia region is most vulnerable to drought impacts:

Vulnerabilities to Drought Impacts

Environmental degradation

Ineffective water resource management

Poor goernance

Climate change

Damaging cultural practices

Conflict

Poor health

Population increases

Social inequalities and economic divides

Lack of access to information by communities
concerning how to successfully combat drought

Table 5 Vulnerabilties to drought impacts

2.2 Barriers in Combating Vulnerabilities to Drought Impacts

1. Lack of political will

It is impottant to understand not only the factors that create drought risk, but the factors that are prohibiting the
mitigation of these dnaght impacts. A major barrier in Africa and Asia in addressing the causes of drought
impacts is a lack of political will. This lack of political will is often due to the complex nature of drought and the
many aspects that need to be considered when auigyéisdt also sometimes takes a while for the effects of
drought to become apparent. Furthermore, the severity of the issue of drought often evolves very gradually. The

% Oweis, T. & Hachum, A (2003). Improving Water Productivity in the Dry Areas of West Asia and North Africa. Water
Productivity in Agriculture: Limits and Opportunities for Improvement. Pg 182
# Black, E., Brayhaw, D.J., Rambeau, C.M (2010). Past, present and future precipitation in the Middle East: insights from
Q;odels and observations. Philos Trans A Math Phys Eng Sci.

Ibid.



combination of these factors often results in a lack of political will to addressstines associated with drought.
Another concern is that there is no direct relationship between the timely and precise prediction of drought
through scientific data and the political will to act, implement mitigation, and provide resources for loss
prevertion. At times governments will allocate food aid to community members in order to increase governmental
popularity, even when there is no apparent threat of drought. This calls into question whetbedrought
resources are sometimes being used agansto bolster political standing instead of providing relief to the
public.

2. Other priorities

Along the same lines as the lack of political will are the other priorities that take precedence over drought related
issues. Many times suitable intervients are not implemented because other political issues are at the forefront of
national attention.

3. Tednical capacity at local and national levels

In Africa and Asia there is a lack of national and local capacity, but the technological ineffidegieaier in

Africa and at the local level. A major reason for this is that there is a lack of local awareness, another barrier that
will be further discussed below.

4. Funding

Funding is a severe barrier in combating drought in Africa in particulaicaAis, however, receiving funding
from public and private sectors, the government, and private donors to address the need fomdimaghfood
insecurity. This raises the question of whether the funds allocated for drought are being used effidently a
effectively, and whether these funds are allocated towardactivemitigation and prevention of drought related
disasters and not just reactive measures.

5. Local awareness

Often, localknowledge and practices of drought risk management are umskefteiading to capacity that is not
developed to its full potential. Lack of local awareness also leads to increased drought impacts and the prevention
of strategies that effectively reduce drought risk.

2.3 Vulnerable Populations and Economic Sector®@tConsider

Below are the populations and economic sectors vulnerable to drought as proposed by UNCCD, FAO and WMO
at the High Level Meeting on National Drought Policy (HMNDP) in Geneva, March?013.

Vulnerable Populations

Women

Children

The Elderly

Invalid, Infirm and Sick

Landless

Farmers

Pastoralists

Marginalized Communities

Indigenous communities and Population

B UNCCD, FAO, WMO (2012). High Level Meeting on Drought Policy (HMNDP) CICG, GenSuince Document: Best
Practices on National Drought Management Policy.



Table 6 Vulnerable populations to drought

Vulnerable Economic Sectors

Sector

Impact

Potential Mitigation

Rainfed agricultual production

Reduced or no crop yields;
increase in extreme events
and accelerating trends on
the productivity of rairfed
agriculture

Imports sowing different
crops improved agronomic
practices (i.e. no tillageho
sowing at all

Irrigated agricultual production

Reduced water quantity ang
quality; reduced or no yields

Water rationingwater
allocation reviewsowing
dry-land cropsintroduction
of water banks for temporary
transfer of water rights

Livestock production

Livestock weight loss
mortality, destocking
increase in incidence of
diseasedower fertility and
reproduction rates

Destocking feed distribution
cattle parking/relocation of
herds nomadic migration
use of special reserved area
(stock routes and stock
reserves)

Water

Degradedvater quality
(Salinity, BOD/COD)
surface water shortages
overdrawing and depletion
of groundwater

Ex ante identification of
supplemental and alternative
sources of wateuse of
reserve sources of
groundwatertechnical
optimization of water
resourceswater laws and
policies for special
circumstancesestablish a
water security plan for all
rural and urban areas with
respect to climate change
prediction of future water us
to determine zoning
development of critical
thresholds

Environment

Ecosystem egradationloss
of biodiversity species
migration and extinction
landscape changes and win
erosionincreased risk of
wildfires, fisheries impacts

Maintenance of
environmental flows

Reduced transportation and
navigation on rivers and

Preparation of alternate
transportation plans using rag

Transportation lakes and roadways
Morbidity and mortality Food supplements
increasesincreased stockpiling food more robust
incidence of suicides social safety nefsmproved
Health degradation of sanitation access to mental and physig




decreasing levels of nutritiol

health cargaccess to
counselling services

Tourism and recreation

Loss of recreation areas
decline of tourism revenue
reduction in taxes collected

Improved management of
water reservoirgeallocation
of water supplies between
user sectors

Decreased hydropower
production brownouts and
blackoutsincreased
demanddestruction of

Energy restrictions
improvements in efficiengy
alternative energy supplies
diversificaton of energy

Energy transmission lines sources
Social protection and crash
Migration and loss of transfer programmes
community increased diversification of rural
conflicts increased theft ang livelihoods employment
crime, migration of programs and schemes
population of farm/rural provision of counselling
Society areas to urban areas services
Targeted social protection
School dropout ratefower | mid-day meal schemes to
Education school enrolment prevent dropouts

Cost of emergency response
programs

Amount spent on relief ah
response

Insurance schemgsetter
targeting of response
programsimproved
monitoring of impact sectors
to identify when measures
should be implemented to
mitigate impacts

Secondary and tertiary impacts ol

economic productivity

Loss of income and
prodictivity, opportunity
costs higher personal debt
levels

Employment guarantee
schemes and loan waivers

Table 7- Vulnerable economic sectors to drought



2.4 Standard Approaches, Vulnerability and Application
The standard approaches in dgbtimanagement include two main approaches:

- Reactive Approach
- Proactive Approach

Reactive Approach:

This approach is based on the implementation of measures and actions after a drought event has started and i
perceived. This approach is taken in emecgesituations and often results in inefficient technical and economic
solutions. This is because actions are taken with little time to evaluate optimal actions and stakeholder
participation is very limited.

Proactive Approach:

This approach includes meass designed in advance, with appropriate planning tools and stakeholder
participation. The proactive approach is based both on short term and long term measures and includes monitoring
systems for a timely warning of drought conditions. It can be comslden approach to "manage risk". A
proactive approach consists of planning the necessary measures to prevent or minimize drought impacts in
advance. Such an approach includes preparedness of planning tools which enable the consequences of a possib
wateremergency to be avoided or reduced, as well as the implementation of such plans when a drought occurs.

The proactive approach foresees a continuous monitoring of nyel@orological variables and of the status of
water reserves in order to identify pifids water crisis situations and to apply the necessary measures before a
real water emergency occurs. Nevertheless, if it is not possible to avoid a water crisis that appratarak

public calamity (after a government declaration), the Drought Ggeticy Plan is implemented until the
establishment of normal conditions. It is evident that a proactive approach, even if more complex, is more
efficient than the traditional approach, since it allows drought mitigation measures (both long term aednshort t

to be defined in advance, improving the quality of the interventions.

Approach Characteristics Limitations

Reactive Based on the implementation of | Often results in inefficient
actions after a drought event hag technical and economic solutiong
occurred and is perceived. Takel since actions are taken with little
in emergency situations but not | time for evaluating optimal
based on a contingency plan actions. Limited stakeholder
participation

Actions designed in advance, wil
appropriateplanning tools.
Includes stakeholder participatio
Provides both short and long teri
measures and includes early
warning systems. Includes a
contingency plan for emergency
situations.

The ineffective coordination and
cooperation between institutions
and te lack of policy to support
and revise the proactive plan ma
lead to an inadequate planning.

Proactive

Table 8: Standard Approaches drought management



The implementation of a proactive approach implies drafting plans in which the mitigation measureglgre clea
defined together with the instructions for their implementation. The proactive approach is recommended for
drought management and will reduce the drought impacts and risks. This implies the following standard steps
below:

- Establish a specialized unit section which is responsible for drought management. It can be within one of
the key ministries such #se Ministry of Agriculture Environmentor Water.

- Establisha Steering Committee from relevant ministries, NGOs, Universities, Resk@stitutes,Farmers
Associations, and private sector. The committee needs to have competences at different levels of
implementation of policy and expert analysis. It might be helpful to have two committgsiy committee
anda technical committee.

- Classify and chracterize the geographical area into drought zones according to vulnerability (High, Medium,
and Low. Drought characterization should also include a previous diagnosis of the sources, scales and
reliability of the data used in the analysis. The correatight characterization provides decision makers with
a measurement of the abnormality of historical weather variability and its effects on a ragion.
methodological component @soessential for stakeholders.

- DevelopaGIS based database to house mapsdrought information

- Collectmeteorologicaglhydrological, biological and so@oonomic data within the geographic zones.

- Collect and share transboundary aredjional meteorologicaldata through direct regional cooperation
programs or WMO joint prognas or database

- Project potential future droughts based on collectedeorologicaldata using climate change projection
models

- Analyze the hydrological data and identify the impact of changes in rainfall and temperature on the each zone
based on the drgit projection.

- Developa monitoring system regular monitoring at fixed stations in each zone. Drought monitoring has the
objective to warn about a possible incoming drought, providing adequate information for an objective drought
declaration and for avaiag severe water shortages

- Update and modify the drought management plan based on new information on regular basis.

- Developanearly warning system that incorporaitbe drought projections in the classified zones andsalert
the various stockholders ongidar basis. The warning system can be categorized into 4 mains sieges
alarm, emergency, and recovery.

- Measure the impact of droughts in each zone and estimate the losses in each of the above listed indicators

Drought management depends on inditesdetect drought conditions, and thresholds to activate drought
responses. Indices and thresholds are important to detect the onset of drought conditions, to monitor and measure
drought events, and to quantify the hazard. The appropriate drought insieledsed according to the type of
drought. Indices may be considered as general or specific depending on the utility for which they have been
devised. It is understood that this distinction is difficult. Some of the indices, however, are more apgoopriate
monitoring and some for the analysis of historical drought events.

The most commonly applied drought indices include the Standardized Precipitation Index (SPI), the Palmer
(Drought Severity Index PDSI) artieciles due to their simplicity. It was cohaled that the easiest index to use

for monitoring purposes is the SPI, which is based on a single meteorological parameter (precipitation) and the
RDI that also includes evapotranspiration. Recent advances in remote sensing provide products thatgeave a la
potential as drought indices. The NDVI is widely used for monitoring and forecasting crop producticwiderld

and by agricultural insurance companies.



2.5Impact of Standard Approaches on Drought Management Effectiveness

The adoption of standard appches (SA) in drought management will minimize drought risk and impacts and
will facilitate the decision making process. This can be seen in several areas:

- SAfacilitates the stegby-step execution of drought management plartsch minimizes the risk ofissing
any part in the management process.

- SAminimizes errors and malsthe projections more efficient

- SAhelpsto improve the quality of data and analysis proceduvbih reflects on the projections and actions
to be implemented.

- Standard approackencrease readiness to face drought in a short period of time, which will reduce drought
impacts.

- SA fosters implementation of standardized categories of alerts for different types of events. It also identifies
the situations in which alerts should batsevhich prepares stakeholders for action.

- SAsprovide guidelines in a comprehensive manmbeyprovide a standard method for receiving reports and
information about drought situations from the concerned Ministries/ Departments/Agencies and State
Govenments and thereafter issuing alert messages to all conc&hmedvill help in the case that there is a
change of staff or committee members so all will follow the same procedures.

- SAs also standardize the information requirements for various eventodagThis will facilitate the
communication between various ministries.

- SAsestablish protocols for alerting decision makers and the Cabinet Secré&tagigdlso outline procedures
for receiving and analyzing reports and issuing alerts through vamodss to the concerned authorities

- SAsaredesigned to specify actions that are required to be taken for reporting on drought events

- SAsspecily duties and responsibilities for the personnel working on drought management.

Using standard approaches ievdloped countries like Europe and the United Statessstiat the impact and
risk from such eventaremuch less than the countries tliat not use standard approaches. This is clear in all
disaster events in generahd droughts in particular.



3. Effective Drought Monitoring and Early Warning Systems in the Region

3.1 The Importance of and Need foMonitoring and Early Warning Systems

Early warning is the provision of timely and effective information, through identified institutions, that allow
individuals at risk of a disaster to take action to avoid or reduce their risk and gepeffective response.

As mentioned before, most countries in North Africa and West Asia suffered and will suffer from the impacts of
drought on human life, livestoclgriculture, water resources, and environment. Furthermore, published results
from climate change models indicate that this region will continue to face serious droughts in the future.

The IPCC Fourth Assessment Report synthesized the simulation fesoit21 models. Results indicated that

West Asia and North Africa are likely to see a-3.6entigrade temperature increase in the last 20 years of this
century compared to the temperature of the last 20 years of the 20th century (Fig. 2, top row)s lof term
precipitation, most of this region probably has had less rain (up to 50% less) in the last 20 years of this century
compared to that of the precipitation in 198899 %

ThelPCC also depicts the global drought scenarios for 2085 and 2082100. Standard deviation is used for
the comparison, and it is likely that there will be more Consecutive Dry Days (CDD) and higher negative soil
ggoisture anomalies (i.e. soil moisture deficit) in West Asia and North Africa in the latter half of the 2ast.cent

According to theFAO, future drought leads to the followir:

- Adecrease in water availability of up to 40 mm per year by 2980

- Anincrease in the number of dry days in most portions of the region

- Adecrease in the number of frost days ancharease in heat waves in more continental areas

- Adecrease in growing seasons

- A 3°C rise in temperature could cause maize yields in North Africa to fall {p%band crop yields in West
Asia to fall by 2535%

- Less soil moisture in arid lands will exabate degraded lands even further

- The mean cost of climate change in the region, especially the Middle East, is pragigsdlt in about a
2.5% and 1.9% loss in gross domestic product (GDP), respectively, compared to a world without climate
change

In light of the above projections and considering the current trend and future projections for drought situation in
West Asia and North Africa, drought early warning systenhghe global, regional and national level are
necessary because these systems prawvidetimely and reliable information necessary to make decisions
regarding the management of water and other natural resoBreparedness and early warning are key factors

for improvedoperational management and help to reduce social vulnerabilitpugtadrby:

29Contribution of Working Group | to the Fourth Assessment Report of the Intergovernmental Panel on Climate Change,
Solomon, S., D. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Avelt,Tignor and H.L. Miller (eds.).

CambridgeUniversity Press, Cambridge, United Kingdom and New York, NY, USA.

30 Managing the Risks of Extreme Events and Disasters to Advance Climate Change Adaptation, Field, C.B., V. Barros, T.F.
Stocker, D. Qin, D.J. Doldn, K.L. Ebi, M.D. Mastrandrea, K.J. Mach,-&. Plattner, S.K. Allen, M. Tignor, and P.M.

Midgley (Eds.). CambridgeUniversity Press, The EdinburghBuilding, Shaftesbury Road, CambridgeCB2 8RUENGLAND,
582 pp.

31Food and Agriculture Organization (FAO) of tbaited Nations (2007) AQUASTAT Main Country Database
(http://lwww.fao.org/nr/water/aquastat/dbase/index.stm)



A Establishing a drought pl an
A ldentifying alert mechani sms
A Establishing the | inks between drought, water

Scientific advances in seasonal to irdenual climate forecasts and monitoring systems create the possibilit
implement early warning systems in many regions, especially where the data and information systems are in place

3.2 Drought Early Warning Systems in Developed Countries

Effective drought monitoring and early warning systems are an integral fpaftods worldwide to improve

drought preparedness. Timely and reliable data and information is the cornerstone of effective and proactive
drought planning. However, the UN/ISDR recently completed a global survey and found that early warning
systems for tbught are more complex than those for other hydeteorological hazards and are, consequently,

less developed globalf’Moni t ori ng drought presents some uni que
characteristics (i.e., low onset, nstuctural impacts, and large spatial extent). Therefore, choosing the
appropriate indicators of drought and formulating those measurements into an effective early warning system can
be challenging.

The drought early warning and monitor system developed by thegBrrddanagement Centre for SotEastern

Europe (DMCSEE) and the European Drought Observatory (ED@)dfyuropean Commission Joint Research
Centre uses a combined drought indicator, which is based on SPI, soil moisture and FAPAR. A map of droughts
in Eurgpe for the ¥ tenday period of March 2013 jsresented in Figure. The color scales represent different
drought scenariodVatchmeans a relevant precipitation shortage is obseitning means this precipitation
translates into a soil moisture anognahnd Alert signifies when these two conditions are accompanied by an
anomaly in the vegetation condition.

32United Nations International Strategy for Disaster Reduction (UN/ISDR) (2006) Global Survey of Early Warning Systems:
A Report Prepared at the geest of the Secretary General of the United Nations (http://www.unisdr.org/ppew/info
resources/ewc3/Glob&8urveyofEarly-Warning Systems.pdf).
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Figure 7 - The European drought monitoring map

In the US, a partnership emerged in 1999 between the National Oceanic and Atmospheric

Administration (NOAA), the U.S. Department of Agriculture (USDA), and the National Drought
Mitigation Center (NDMC) at the University of Nebraskacoln with the goal of improving the
coordination and development of new drought monitoring tools. The U.S. Droughitax

(USDM) became an operational product on August 18, 1999. The USDM is maintained on the

website of the NDMC Http://droughtmonitor.unl.edu/ This website has evolved into a web
based portal for drouglaind water supply monitoring. Figu8sshows a drought monitoring map

for the USreleased on Mar 2&013.


http://droughtmonitor.unl.edu/
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http://droughtmonitor.unl.edu/ Author: Anthony Artusa, NOAA/NWS/NCEP/CPC

Figure 8 The U.S. drought onitoring map

In China, the National Climate Center is in charge of the monitoring, diagnosing and predicting
thetiming of the droughts. Figure $hows a map on the website, which depicts the precipitation
anomalies percentage national map on Afir2013. For the widely used indicators, such as SPI
and PDSI, there is no related information found on the website.

Another example is the Africa drought monitoring system shown in Fiurét shows changes

in rainfall and temperature on regular basis and in short durations. As we know, a single variable
is not enough for monitoring drought. It is suggested that dranditators should be introduced

for better monitoring.
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3.2 Impact of Application of Early Warning Systems in the Selected Countries

The impact of early warningystems is highly significant in savitiges, livestock, crops anthe environment. In
Europe, it is estimated that hydneeteorological information and early warning systems saved several hundred
lives per year, between 460 million and 2.7 billion Euobglisaster asset losses per year, and created43.4
billion additional benefits per year through the optimization of economic production in weatigtive sectors
(agriculture, energy etc.).

In North Africa and West Asia, the published surveys andiss on drought, indicated that most countries in the
region do not have weflnctioning drought monitoring systems that would allow them to take timely action to
mitigate the effects of drought. Even though the meteorological networks in most coangrdelequate and well
equipped, they are poorly prepared to function effectively as a drought early warning system because of
inadequate analytical tools required for drought monitoring, unsuitable information products, and insufficient data
sharing.

However, there is aexample fromMoroccowhere they established a National Drought Observatory (NDO) in
2001 with the goal of collectinginalysing and delivering droughkelated information in a timely manner, which
includes assessing the frequency seyerfitdrought® Even though great strides have been made in these efforts
in North Africa and West Asia, in general, there are still many challenges to overcome in developing effective
drought monitoring. Some of the most pressing challenges include:

- Enhancing data quality and collection network densities,

- Reducing the cost and increasing the sharing of data,

- Making early warning information more accurate and user friendly,

- Integrating physical and social drought indicators into systematic and canpreh monitoring and
early warning systems,

- Providing support to create and maintain systems.

3.3 Assessment of Required Resources and Capacity for Drought Monitoring

The required resources for drought monitoring include national resources anwhtioteal support. On the
national leveldrought monitoringequires gunctional observation network. The spatial and temporal variability
of rainfall is very high in the senrairid and arid areas prone to drought. It is recommended to establish an
observ#ional network as follows:

- Automatic weather station

- Automatic raingauge

- Ground water table observations

- Surface water flow measurements
- Regular updatedatellite data

The rainfall data not only needs to be accurately measuredrbusitalso beneaswed and transmitted careat
time basis. Telemetric rain gauges are useful in recording real time rainfaliviath enables near time analysis.
The availability of real/near real time rainfall/weather data makes it possible to develop early wartgingg.sys

3pe Pauw, E. (2005) Chapter 16: Monitoring Agricultural Drought in the Near East, In: V.K. Boken, A. P. Graciche
R.L. Heathcote, eds., Monitoring and Predicting Agricultural Drought, Oxford University Press: New York



The digital data obtained from telemetric rain gauges enables not only efficient database management but also
enables development of operational early warning systems. Automatic weather stations and rain gauges need to b
distributed at appropriatdazes to enable micro level analysis and forecasting.

The observation network can be established from the existing stations which belong to various ministries or
meteorologicadepartments in each country. In order to get proper monitoring, the obseavawork would

require a reasonably dense observational network. It also requires a skilled and operational maintenance staff to
run the network.

Drought monitoring indicators based on climate data and remote sensing products are at present #ilalilest av
tools to monitor drought over large regions and time perib@lke two most widely used indicators are the
Standardized Precipitation Index (SPI) and the Palmer Drought Severity Index (RD&ddition, the surface

water supply index (SWSI), thstandardized water indexes (SWI), the field monitoring and eemeehsing
systems and the soeiconomic indicators. These indicators should be used in an integrative way to have a better
idea of drought severity. Below is a list of the basic indicatodstlag measurement means.

Monitoring Indicators Monitoring Means
Rainfall Rainfall Gauging Stations
Water supplies (domestic, livestock) Household Survey
Vegetation Cover Satellite imagery (NDVI)
Livestock Livestock's Survey

Table 9 Droughtmonitoring indicators and drought monitoring means

Based on these indicators, a system of drought status classification can be developed, which recognizes 4 stage
of drought:

Drought Stage Indicators
Advisory Indicators remain generally within tlepected seasonal ranges
Alert Marked negative changes in environmental indicators, cumulative

rainfall <70% of mean, and/or an unusually low asset status due to
previous losses

Alarm Marked negative changes in environmental and rural economy
indicatois and/or cumulative rainfall <50 of mean

Emergency Strongly negative changes in environmental, economic, and human
welfare indicators prevalil

Table 10 4 stages of drought

34 VicenteSerrano S. M. et al. 2012: Challenges for drought mitigation in Africa: The potential use of geospatial data and
drought information ystems. Applied Geography, 34, 4486.



On the international level, there are several centres with advanced techti@dbgyan support and help the
countries in drought monitoring by providing them wstitelliteimages and climate conditions projections. Some
of these resources include:

- The Experimental African Drought Monitor operated by the Land Surface HydrologypGtoPrinceton
University with support from the UNESCO International Hydrology Program;

- The Global Drought Monitor, developed by the Department of Space and Climate Physics of the University
College London;

- The US Geological Survey (USGS) Famine Earlyriifeg Systems Network (FEWS NET) Data Portal,
which is probably the most comprehensive drought monitoring system available. This portal is provided by
the USGS FEWS NET Project, part of the Early Warning and Environmental Monitoring Program at the
USGS Eath Resources Observation and Science (ERO&)tre It provides access to gepatial data,
satellite image products, and derived data products in support of FEWS NET monitoring needs throughout the
world. 20 indices including SPI, Daily iday Moisture ldex, etc. are mapped and easily accessed.

The second important requirement is the GIS database to house the data from the observation network and
international centres. This requires professional staff to operate the databasecomes primarilyluring the
analysis part where thmeteorologicatiata will be linked with hydrologicand socieconomic data.

The third requirement is the transfer of the monitoring results into action plans at all levels. This needs to have a
drought management unit/comirie with technical expertise to communicate monitoring outcomes with all
stakeholders.



4. Drought Risk Reduction Rograms

4.1 Review of International Drought Management Programs (WMO, FAO, UNCCD, etg

International organizations are heavily involveddrought management programs in the region. The most active
organizations are FAO, UNDP, ICARDA, WMO, UNCCD and ESCWA. Below is a brief descripfiohe
international organizations drought management programs

The FAO has contributed to agriculturahprovement and rural development in arid, senmd and dry sub

humid zones ravaged by drought and desertification, primarily in the form of technical assistance projects
requested by member nations or within programs that group together projects witlorcgmiorities (e.g., soll
conservation, pasture and livestock improvement, irrigation, etc.).

TheFAOhasadopted Adrought mitigation" as a Priority A
initiate a Network on Drought management for theaNEast, Mediterranean and Central Asia (NEMEDCA
drought network), along with ICARDA and the International Centre for Advanced Mediterranean Agronomic
Studies (CIHEAM). Furthermore, in 2004 and 200% FAO approved three technical cooperation projests t

assist in drought monitoring and mitigation planning in Syria, Iran and Jordan.

UNDP has worked in Asian and African countries to reduce drought risk by promoting sustainable development
and poverty eradication through programs that support: policgla@went, capacity building, financial and
technical support for program development and implementation, advocacy, and outreskimgawarenesy

These actions are carried out by providing technical and financial resources through country ofjiweal re
centres like the UNDP Dry lands Development Centre in Kenya and funding programs like the Global
Environmental Facility. These programs support a wide range of projects, including assistance in developing
national action plan for the UN ConventianGombat Desertificatiorf

ESCWA sponsored studies to better understand drought impacts, vulnerabilities, and mitigation options in West
Asia. It has undertaken recent research to better understand the vulnerability of the region td’deedqiy a

neal for more research and information on water development and drought, the ESCWA secretariat initiated a
series of development reports focused on water resources in the region from 2004 to 2005. The study focused on
examining the various components of secianomic drought and identifyg indicators and mapping
sociceconomic drought vulnerability in the ESCWA region, and proposed guidelines amdmendations for
including socieconomic concerns in drought preparedness and mitigation activities ingtha. réhe study

utilized three case studies (Jordan, the Syrian Arab Republic, and Yemen) to investigate drought vulnerability and
how countries in the region are currently mitigating and managing drought. For each country, the study
investigated climaticwater resource, agridural, environmental, and soeiconomic vulnerabilities, and drought

early warning and mitigation strategies. In general, the studies found that there is a lack of understanding and
awareness in terms of drought and its impactsjefisas a capacity to mitigate it, in the ESCWA region.

The International Centre of Agriculture Research in the Dry Areas (ICARDA) engages in drought management
and mitigation of its effects through the development of technologies. ICARDA mitigatisurasanave centred

3%United Nations Development Programme (UNDP) (2006) Partnerships to fight Poverty through Sustainable Land
ManagementReport of the United Nations Development Programme to the fifth session of the CommitteeRfevidve of
the Convention (CRIC 5hftp://www.unccd.inf).

38United Nations Development Programme (UNDP) (2005) Partnerships to fight Poverty in the Drylands, Report of the
United Nations Development Program to thedlsession of the Committee for the Review of the Convention (CRIC 3), 2
11 May, Bonn, Germamh(tp://www.unccd.iny.

37Economic and Social Commission for Western Asia (ESCWA) (2005) ESCWA WaterDevelopment Report 1:
Vulnerability of the Region to SociBconomic Drought, United Nations: New York.
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on improvements in production and management of crops, land and water resources through various techniques
(e.g. the development of crop varieties and breeds that tolerate drought, adapted livestock management, deficit
and supplementalrigation, water harvesting and +#idl or minimum tillage systems). Through these means,
ICARDA has supported national programmers and agricultural research systems in the region to promote better
natural resource management to increase agriculturaligtioity and resilience to drought.

With the omnipresent threat of drought in the regioe toof climate change, the urgency to integrate drought
management into loagerm development is fundamental. ICARDA, as part of its efforts, hosts the Network on
Drought Management for the Near East, Mediterranean and Central Asia (NEMEDECA), which was created in
2002 with ICARDA, theFAO and the Centre International de Hautes Etudes Agronomiques Méditerranéennes
(CIHEAM). The Network serves to enhance technicalpevation among concerned national, regional and
international organi zations in the region. The Net
impact assessments of drought, preparing and creating dioegiziredness and mitigation plansl gmomoting
cooperation in planning and implementing drougiitigation programmes at national and regional levels. The
NEMEDECA network involves nations in the Arabian Penins@antral Asia the Mediterranean European

region North Africa, the Nile Vakky and the Red Sgand West Asia.

NEMEDECA is a partner in the European Uniupported project on Mediterranean Drought Preparedness and
Mitigation Planning (MEDROPLAN), which, under the coordination of the Mediterranean Agronomic Institute of
Zaragoza IAMZ), has recently developed guidelines for managing drought risk using preparedness plans and
early warning systems. The MEDROPLAN guidelines provide a framework to move from a reactive to a
proactive approach in fighting drought through a wide rangemethodologies of drought analysis and
management involving various stakeholders. In January 2008, ICARDA hosted a workshop about the
applicability of these guidelines in Egypt, Gaza and the West Bank, Jordan, Lebanon, Libya, Syria and Turkey.
ICARDA is acively involved in developing integrated approaches to enhancing drought and risk management
measures and policies with partners and various stakeholders.

For the Maghreb region, a network for the development of drought early waystems $MAS) which was
established between Morocco, Algeria and Tunisia and it is coordinated by OSS. The plan of action was launched
and some activities have started.

4.2 Drought Risk Management at Multiple Levels

There are multiple levels of a drought risk management jaiamediate actions, short term actions, #@dn

actions, and longerm actions. Immediate actions tend to be more reactive measures while thedongastions

are more proactive, which is the main goal for providing drought mitigation. A drought aisggament plan

must be multifaceted enough to encompass the diverse and multileveled effects of drought as lioticatirs

local and national levels, across sectors, and with differing severity. In the regions of Africa and Asia the focus
tends to be offiood security and water resource issues. As discussed in previous sections, land degradation and
poor governance are among the top areas of vulnerability to drought in Asia and Africa, however these areas are
among the least commoaddressedn drought maagement plansThat being said, drought management,
especially in the West Asia and North Africa region, should therefore implement plans to combat poor
governance systems and land degradation. As previously emphasized, is important that countries amtlemm
adopt integrated water resousamanagement (IWRM) in order to help improve and restore the hydrological
cycle. The box below describes what mitigation can be implemeanézth level of drought risk management.



Figure 11- Indicative list of Dought Risk Management activities

4.2 Incorporating Community Involvement into Drought Risk Management

The most successful drought risk management practices incorporate community involvement and a community
basis for action. Some of the key issuesddrass when creating a drought management plan include:



