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Model National Drought Plan

Recalling Decision 36/COP. 11, the Namib declaration, which calls for increased emphasis
on mitigating the impacts of droughts and the development of national drought policies to
enhance long-term drought preparedness and resilience at all levels, including government
stakeholders and farmers with special reference to vulnerable communities;

Also recalling Decision 9/COP. 12 which highlights the importance of cross-sectoral
collaboration to develop and implement national drought plans that can be implemented at
local levels to build societal resilience to the impacts of drought while also enhancing land
rehabilitation bringing about SLM, reducing biodiversity loss and enhancing the provision
of ecosystem services;

Also recalling Decision 29/COP. 13 which requests the secretariat and appropriate UNCCD
institutions and bodies, including the Science-Policy Interface, within their respective
mandates to:

(@) Implement the drought initiative for the biennium 2018-2019 which proposes action
on: (i) drought preparedness systems; (ii) regional efforts to reduce drought
vulnerability and risk; and (iii) a toolbox to boost the resilience of people and ecosystems
to drought;

(b) Support countries to develop and implement national drought management policies,
as well as the establishment and strengthening of comprehensive drought monitoring,
preparedness and early warning systems;

Noting that national drought plans could be part of a wider Disaster Risk Reduction
strategy, Integrated Soil and Water Management policy, National climate change adaptation
plans or sustainable development policy;

Cognizant of the need for countries to develop and implement national drought
management policies focusing on ‘proactive’” and precautionary approaches;

This document is prepared as a guide for the Drought Initiative by summarizing and minor
modifications of the “National Drought Management Policy Guidelines” prepared by WMO
and GWPL

1 WMO/GWP Integrated Drought Management Programme (IDMP) (2014) National Drought
Management Policy Guidelines - A Template for Action (D.A. Wilhite). Tools and Guidelines
Series 1. WMO, Geneva, Switzerland and GWP, Stockholm, Sweden.


http://www.droughtmanagement.info/find/guidelines-tools/guidelines/
http://www.droughtmanagement.info/literature/IDMP_NDMPG_en.pdf
http://www.droughtmanagement.info/literature/IDMP_NDMPG_en.pdf

Background

Drought affects all sectors of society, from food production to public health, and there is a
growing need to help communities, businesses and individuals threatened by drought to
plan accordingly. At the Conference of the Parties (decision 29/COP.13), the UNCCD
institutions and bodies have been requested to implement a drought initiative in the
biennium 2018-2019. A key element of the initiative will be helping countries to build
drought resilience by implementing concrete actions for drought preparedness. By being
prepared and acting early, we can boost the resilience of people, communities and
ecosystems to drought.

The countries that have expressed interest in developing a national drought plan will
receive assistance from the UNCCD secretariat, which will provide a drought expert for
each country to help with enhancing national drought preparedness and planning. Most
countries already have some drought response measures in place. These, however, might
need to be reviewed or validated since most existing approaches are not proactive and
comprehensive, and their elements do not always fit well together, often overlooking the
needs of vulnerable populations most affected by drought. The experts will help parties
prepare a national drought plan that will put all the pieces together and identify gaps in the
national drought preparedness and planning. A national drought plan should indicate
measures to be implemented as soon as the possibility of drought is signaled by
meteorological services. It is expected that the plan will be endorsed and eventual action
triggered at the highest political level.

The purpose of this document is to provide a model national drought plan that can serve as
a background document for national experts in the process of developing their national
drought plans.

Preconditions/Institutional arrangements required to develop a national drought plan2

= A national drought plan should include essential elements for a country’s preparedness
to drought. This exercise can help countries identify the drought events to which their
populations can be vulnerable, as well as the probability of such events. Key elements of
a national drought plan include the following: (i) early warning and prediction, (ii)
vulnerability mapping, (iii) preparedness and mitigation, (iv) response, and (v)
communications.
* A drought plan should outline the following:
> What the country needs to do to assess and minimize the adverse effects before,
during and after the drought;
> How the country will monitor which populations are affected and communicate
with the stakeholders, and the nation at large about expected or ongoing drought;
and

% A technical guideline is added in Annex 1.These technical guidelines present practical information for supporting the development
and implementation of national drought plans.


https://www.gov.uk/guidance/drought-plans-environmental-assessment-and-monitoring
https://www.gov.uk/guidance/drought-plans-environmental-assessment-and-monitoring
https://www.gov.uk/guidance/write-a-drought-plan#say-how-youll-communicate-during-a-drought
https://www.gov.uk/guidance/write-a-drought-plan#say-how-youll-communicate-during-a-drought
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» What the country will need to do after the drought to reduce
future impacts, including the review of actions before and
during drought, as well as the effectiveness of the drought plan.

* When developing the drought plan, the following elements should be taken into
account:

> The proposed steps mentioned below can be adjusted (shortened or
lengthened /modified), depending on the country;
> A drought plan can be broadly outlined to accommodate adjustments in time and
space;
> It should be applicable to all regions, population groups, economies and
social/cultural sectors, while reflecting regional differences in drought characteristics,
vulnerability and impacts;
> It should be gender responsive.?

The step-by step process for national drought plan

* The steps detailed below provide an outline of the process for policy and preparedness
planning. It is an adaptation of the 10-step process prepared by WMO and GWP which
is summarized here as guidance for the Drought Initiative.

* Applying this methodology requires adapting it to the current institutional capacity,
political infrastructure and technical capacity of each specific country. In most countries,
the function of responding to drought is normally assigned to the sectors that house
functions of agriculture, natural resources, water management, environment or
emergency management. For a national drought plan to be effective, all stakeholders and
sectors of a country need to be engaged.

Examples of applying the step-by-step process
» Forty-seven out of fifty US states have developed drought plans, and the majority of
the states have followed the guidelines proposed here for the preparation or revision
of their drought plans;
= The steps have been adapted by several regions and countries. For example in Europe °
and West Africa %
* The methodology can be adapted to any level of government in any country.

The drought policy and preparedness process includes the following steps:

Step 1: Appoint a national drought plan task force

* The task force is a permanent standing body appointed or established by the highest-
level authority in the country, such as head of state or prime minister;

* The composition of the task force should reflect the multidisciplinary nature of drought
response, as well as multisectoral nature of drought impacts. It should include all
relevant ministries of the national government, as well as key drought experts. A
representative of the head of state should also be included to facilitate communication
and awareness of drought impacts, status and scenarios.

* More on Annex 2.

“ WMO/GWP Integrated Drought Management Programme (IDMP) (2014) National Drought Management Policy Guidelines — A
Template for Action (D.A. Wilhite). Tools and Guidelines Series 1. WMO, Geneva, Switzerland and GWP, Stockholm, Sweden.

5 Global Water Partnership Central and Easter Europe (2015). Guidelines for the preparation of Drought Management Plans.
Development and implementation in the context of the EU Water Framework Directive

® Forthcoming in 2018, to be published at: http://www.droughtmanagement.info/idmp-activities/idmp_waf/]


http://www.droughtmanagement.info/literature/IDMP_NDMPG_en.pdf
http://www.droughtmanagement.info/literature/IDMP_NDMPG_en.pdf
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A range of governmental and non-governmental agencies,

including the private sector and civil society, should also be involved in the task force to
represent the disadvantaged population groups, such as indigenous peoples,
communities located in remote desert, rural or mountainous areas, nomadic tribes and
migrants, since these groups are often the first and the most affected by water scarcity.

* Tasks:

1. The task force supervises the plan development process by mobilizing the necessary
support and integrating resources provided by various ministries and levels of
government to develop the plan;

2. The task force coordinates the implementation of the drought plan at all levels of
government. It is also tasked with the activation of various elements of the plan
during and before drought. The task force enforces actions and implements mitigation
and response programmes or delegates this responsibility to government bodies at
the sub-national level. It also develops policy recommendations for the head of the
government.

Step 2: Define the goals/objectives of the drought plan
* The task force should establish specific and achievable goals as part of the national

drought plan along with timelines for implementing various aspects of the plan and
achieving the outlined goals. History of impacts and response to drought in the country,
the most vulnerable economic, cultural and social sectors, legal and social implications of
the plan and environmental concerns caused by drought should be considered at this
stage.

Step 3: Seek stakeholder participation
= It is essential to identify all citizen groups and solicit input from stakeholders that have a

vested interest in drought planning. For example, community focus groups or citizens’
advisory councils that are included the task force’s organizational structure can facilitate
communication and implementation of the plan. The process of stakeholder involvement
should assess the dimensions of gender and age, as well as the interests of indigenous
peoples, migrants and other segments of population already affected by water scarcity to
identify the high risk stakeholders whose adequate access to water for personal and
domestic use is most likely to be compromised (for example, 501 pp/d).

Step 4: Inventory/situational Analysis
* A national drought plan should include an inventory of natural, biological, human,
government and financial resources for drought response identify constraints that may
impede the planning process and specify which population groups are likely to be
affected first and the most at each stage of drought.

Step 5: Prepare/write the National Drought Plan
» This step includes defining organizational structure of the drought task force and
drafting the national drought plan.
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Figure 1: Drought task force organizational structure

Step 6: Identify needs and fill institutional gaps
* Based on the feedback from the sub-committees, the task force should compile a list of
needs and gaps in the national drought planning, submitting the recommendations on
remedial measures to the appropriate government body. This step is needed to identify
data and institutional gaps in measuring the impacts of drought and the effectiveness of
drought response actions, as well as developing appropriate plans for improvement.

Step 7: Communicate/educate

* Communicate with the public effectively and inclusively to reach all segments of society,
emphasizing that the drought plan is designed to relieve both short- and long-term
drought impacts; outlining the adjustments that the population might need to make in
response to different degrees of drought; the costs of implementing each step of the
drought plan and the funding mechanisms;

* An enhanced educational program that goes beyond standard outreach measures is
necessary to build awareness of short- and long-term water supply issues and facilitate
better preparedness and response to drought, along with the understanding that
drought planning must continue during non-drought years.

Step 8: Evaluate the plan
* The final step of the planning process is the development of a detailed set of procedures
that can ensure transparent and effective mechanisms for providing meaningful
feedback and redress to ensure adequate evaluation of the drought plan - both ongoing
and event-specific.



Required actions at various phases of drought: a template

Phases Indicators Actions to be Considered (Examples)
Drought - Abnormally dry - Monitor physical factors, including water
advisory - Stream flow, wells, supply to high risk stakeholders
reservoir and groundwater regularly,” conduct a targeted public
levels start to drop information campaign
- Identified high risk Drought task force monitors situation on
stakeholders notice monthly basis, discusses trends with
reduction in access to water meteorology services and other involved
parties
Drought - PDI-1.0 to-2.0 Closer monitoring of indicators of
watch/alert - Stream flow, wells, persisting or rapidly worsening drought
reservoir and groundwater Assess the need for a formal risk
levels are below normal assessment committee (RAC) activation
- Damage to crops, pastures Restrict non-essential water uses, ensuring
that priority is given to personal and
domestic rather than business use
Official state of drought not yet declared
Drought - PDI-2.0 to-4.0 Implement stringent water conservation
warning - Stream flow, wells, measures
reservoir and ground water Enact mandatory restrictions
levels continue to decline The drought task force (DC) and
- Water shortages become monitoring committee (MC) are activated
common Potential drought emergency declared
Drought - PDI-2.0 to 4.0 - Begin mandatory water allocation
emergency - Major crop/pasture losses; - Allow max per capita use of water

widespread water shortages

Plans for provision or re-allocation of
water to ensure that min volume access
(e.g. 501 pp/d) is maintained to everyone
at an affordable price, including high risk
stakeholders

Drought emergency is declared by
proclamation of the head of state

Coming out of
drought

- Return to normal conditions -
- Some lingering water -
deficits; pastures or crops
not fully recovered

Long-term recovery operations continue
DC issues a final report and is deactivated
Resume normal monitoring

7 As identified through Task Force Stakeholder Assessment
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The structure of a national drought plan: a template$

1. Background
= Purpose, scope, goals and objectives
= Plan development: introduction of the ten-step process

2. Relationship with other plans and policies
= National water laws, existing drought mitigation strategies and planning issues
= |Importance of national drought plan
= International laws relating to human rights obligations for access to safe water

3. Overview of drought in the country
= Historical occurrences
= Understanding drought: meteorological, agricultural, hydrological and socioeconomic drought
= Drought Impacts: by sectors

4. Organization and assignment of responsibilities
= QOrganizational overview
= Assignment of responsibilities

5. Drought monitoring, forecasting and impact assessment
= Drought indices
= Current monitoring, forecasting and data collection
= Drought severity in all relevant sectors
= A drought impact assessment methodology

6. Drought risk and vulnerability
= The drought risk and vulnerability assessment and GIS mapping
= Drought risk areas in various administrative areas

7. Drought communication and response actions
= Drought communication protocol
= Declaration of drought conditions
= Communication and coordination guidelines
= Drought response actions

8. Drought mitigation and preparedness
= National water resources monitoring and impact assessment
= Development of new and alternative water sources
= Water conservation practices/public education awareness and outreach
= Prioritization of water supply to meet minimum access rights to water in order to meet personal and domestic needs for
all people at an affordable price
= Legislation and land use planning

9. Recommendations and implementation actions
= Priority implementation actions
= Future updates and revisions
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1 Introduction

These Technical Guidelines present practical information for supporting the development
and implementation of national drought resilience, adaptation and management plans. The
accompanying Drought Resilience, Adaptation and Management Policy (DRAMP)
Framework® documents the recent evolution of drought viewed in the context of disaster
risk reduction, and proposes a framework that integrates six goals for nations to reduce
exposure and vulnerability to drought, increase resilience, transform their economies and
political and cultural institutions, develop comprehensive drought management plans, and
share drought risks. Progress in implementing the DRAMP Framework can only be made
with guidelines to support the development and implementation of systems for drought
monitoring, early warning, vulnerability and risk assessment, and risk mitigation and
response.

These Technical Guidelines and accompanying DRAMP Framework should underpin a
drought management planning process. Drought planning gives decision-makers and
stakeholders the opportunity to identify communities, sectors and regions vulnerable to
drought and devise ways to mitigate impacts before they occur. Drought planning is an
effective and economically efficient way to allocate resources to managing drought. Drought
planning that is transparent and inclusive empowers people, raises awareness, builds
capacity and increases resilience among communities and nations to the escalating threats of
land degradation and desertification posed by climate change and drought. A 10-step
process is available to guide the development and implementation of drought plans (see
Crossman (2017) and World Meteorological Organization (WMO) and Global Water
Partnership (GWP) (2014)); these Technical Guidelines support in particular step 5, the
writing of the key parts of the drought management plan.

1.1 The Drought Resilience, Adaptation and Management Policy Framework

The DRAMP Framework takes an integrated, multi-pronged approach to reducing risks and
impacts of drought. Organized around six cross-cutting goals (Figure 1), the DRAMP
Framework identifies pragmatic actions for countries to better prepare and respond to
drought, and guides the design and implementation of drought policy at national to sub-
national level. The six goals of the DRAMP Framework are not mutually exclusive, with
various actions for managing and adapting to drought being applicable to more than one
goal. The six goals of the DRAMP Framework are:

1. Reduce exposure to drought: Reduce the potential for loss of people, livelihoods,

ecosystem services and resources, infrastructure, and economic, social, or cultural
assets in places that could be adversely affected by drought.
Example: The diversification of cropping from a monoculture grain system 30 years
ago, to a mix of grain crops with drought tolerant potato and corn, has reduced
potential for agricultural losses from increased drought occurrence in inner
Mongolia, China (Lei et al. 2016).

%See Crossman, N.D. (2017). Drought Resilience, Adaptation and Management Policy (DRAMP) Framework. UNCCD, Bonn,
Germany
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2. Reduce vulnerability to drought: Reduce the propensity or predisposition to be
adversely affected by drought.
Example: Farmers have a higher capacity to adapt to drought when they are more
experienced farmers, better educated, have more secure tenure on land, better access
to electricity, and more aware of climate risks (Alam 2015).

3. Increase resilience to drought risk: Strengthen the ability of communities,

ecosystems and economies to anticipate, absorb, accommodate, or recover from the
effects of drought in a timely and efficient manner, including through ensuring the
preservation, restoration, or improvement of natural capital.
Example: The adoption of conservation agriculture (minimizing soil disturbance,
maintaining permanent soil cover and introducing crop rotations) increases soil
biodiversity and carbon stocks, and regulating oxygen and nutrient cycles, and
makes soil and crops more resilient to heat and drying extremes experienced during
drought (Lal 2004, Lipper et al. 2014).

Increase resilience
to increasing
drought risk

Prepare, respond
and recover from Transformation
drought

Reduce
vulnerability to
drought

Transfer and share
drought risks

Reduce exposure
to drought

Key pillar #1 Key pillar #2 Key pillar #3
Implement drought monitoring Assess drought vulnerability Implement measures to limit
and early warning systems and risk impacts of drought

and better respond to drought

Figure 1. The Drought Resilience, Adaptation and Management Policy (DRAMP)
Framework. The coloured DRAMP Framework goals show the alignment to each of the ‘3



key pillars’ of drought risk reduction. These Technical Guidelines describe practical
measures for implementing the ‘3 key pillars’.

4. Transformation: Alter fundamental attributes of social, economic and ecological

systems (including value systems; regulatory, legislative, or bureaucratic regimes;
financial institutions; and technological or biological systems).
Example: Put local communities at the center of drought decision-making processes,
policy design and planning because the social impacts of droughts depend on
people’s capacity to live with less water during a drought period and their
willingness and capability to adapt (Logar and van den Bergh 2013).

5. Prepare, respond and recover from drought: The backbone of management and

planning approaches to reduce risk from drought, including development of
comprehensive drought monitoring and early warning systems.
Example: Design comprehensive drought monitoring and early warning systems
(integrating multi-scale climate, soil, water, and socio-economic indicators)
(UNISDR 2015, Windhoek Declaration 2016), decision-support tools, and real-time
drought assessment products (UNCCD et al. 2013, Tadesse 2016) that provide key
and timely information for supporting decisions.

6. Transfer and share drought risks: Spread risks among larger section of society to

include all who benefit directly and indirectly from robust drought risk
management.
Example: Design and implement intelligent, risk reducing financial strategies that
finance relief, reconstruction and livelihood recovery, e.g. micro-insurance,
insurance, reinsurance, and national, regional, and global risk pools. An example is
weather index insurance and safety-nets (Shiferaw et al. 2014).

1.2 The ‘3 key pillars” of drought risk reduction

Following the principles of disaster risk reduction (UNISDR 2015), the ‘3 key pillars” of
drought risk reduction are designed to guide practical actions for nations to implement their
drought policy and management plans. The ‘3 key pillars” are (Tsegai et al. 2015):

1. Implement drought monitoring and early warning systems:

a. Monitor key indicators and indices of precipitation, temperature, soil
moisture, vegetation condition, stream flow, snowpack and groundwater.

b. Develop reliable seasonal forecasts and appropriate decision-support tools
for impacted/ affected sectors.

c. Monitor the consequences of drought especially the impacts on vulnerable
sectors such as agriculture.

d. Communicate reliable warning messages and respond to the risks in
measured and timely fashion.



2. Assess drought vulnerability and risk:

a. Identify drought impacts on vulnerable economic sectors including food and
agriculture (cropping and livestock), biodiversity and ecosystem, energy,
tourism and health.

b. Assess the physical, social, economic and environmental pressures on
communities to identify who and what is at risk and why, before, during and
shortly after drought.

c. Assess conditions or situations that increase the resistance or susceptibility to
drought and the coping capacity of communities affected by drought.

d. Assess the extent of potential damage or loss in the event of a drought.

3. Implement measures to limit impacts of drought and better respond to drought:

a. Implement structural, or physical measures, and non-structural measures to
limit the adverse impacts of drought, prioritized based on level of
vulnerability (Key Pillar #2).

b. Response includes all efforts, such as the provision for assistance or
intervention during or immediately after a drought disaster to meet the life
preservation and basic subsistence needs of the communities and sectors
most vulnerable and impacted/severely affected.

c. Relevant to sectors affected by drought, based on their vulnerabilities,
particularly agriculture, water and the environment, but also health,
transport, tourism.

d. Measures can be long-term, medium-term or short-term, depending on their
implementation time.

e. Biodiversity, land and ecosystem services play a vital role in reducing
vulnerability and mitigating impacts of drought.

These ‘3 key pillars” were developed to during the UN-Water Decade Programme on
Capacity Development (UNW-DPC) series of regional drought management policy capacity
building workshops were held in Eastern Europe, Latin America and the Caribbean, Asia-
Pacific, and Africa in 2013-15. The ‘3 key pillars” are recommended as the basis of national
drought policy and management plans, providing a very sensible way to organize the many
actions and activities nations should do to better prepare and respond to drought.

1.3 Purpose of these Technical Guidelines

These Technical Guidelines review and present technical information for implementing the
‘3 key pillars’ of drought risk reduction policy and management plans. These Technical
Guidelines also provide important information to support the 10-step process of drought
management planning and implementation, especially step 5 (World Meteorological
Organization (WMO) and Global Water Partnership (GWP) 2014).

The DRAMP Framework (Crossman 2017) outlines many actions for managing and
adapting to drought. Some actions proposed by DRAMP cannot be designed and
implemented in the short term and/or it is not possible to design technical approaches and
guidelines to support their implementation. For example, some of the actions proposed

15
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under the Transformation goal of DRAMP Framework are long-term, high-level actions to
change oftentimes long-established cultural and political norms (e.g. removing perverse
incentives; establishing procedures for whole-of-government coordination and strategic
approaches to drought; recognizing the full value of water, land and ecosystems).

This document provides detailed Technical Guidelines on how to implement national
drought strategies based around the ‘3 key pillars” of national drought risk reduction policy
and management. The material in the Technical Guidelines is derived from assessments of
risk and vulnerability methods and monitoring and forecasting tools including data used to
trigger drought management responses such as precipitation, stream flows, groundwater,
reservoir levels, soil moisture. The document also provides an inventory of the key
indicators used to monitor and forecast drought onset, duration, end, severity and impacts.
A large body of scientific literature and the key drought policy documents (UNCCD et al.
2013, Tsegai et al. 2015, UNISDR 2015, Tadesse 2016, Windhoek Declaration 2016) were
consulted to ensure these Technical Guidelines contain the latest advances in science and

policy.
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2 Implement drought monitoring and early warning systems

Drought early warning systems typically aim to track, assess and deliver relevant information
concerning climatic, hydrologic and water supply conditions and trends. Ideally, they have
both a monitoring (including impacts) component and a forecasting component. The objective
is to provide timely information in advance of, or during, the early onset of drought to prompt
action (via threshold triggers) within a drought risk management plan as a means of reducing
potential impacts. A diligent, integrated, approach is vital for monitoring such a slow-onset
hazard.

Source: World Meteorological Organization and Global Water Partnership (2016)

2.1 Overview

The chapter provides guidelines for selecting and calculating indicators or indices to
monitor and forecast drought onset, end and impacts, and identify triggers for different
management responses during drought. Drought is a natural hazard highly suitable to
monitoring because the slow onset of droughts makes is possible to observe changes in
precipitation, temperature, soil moisture, surface and ground water reserves and social and
economic behaviours. Detecting these changes early is important for triggering effective and
efficient actions to prepare for drought and mitigate drought impacts. It is important that
indicators and indices accurately describe the impacts of drought. The indicators assessed
here have already to some level passed the test of effectiveness and accuracy because they
are the more common indicators used in drought prone regions around the world.

2.2 Definitions

It is important to clearly define the difference between indicators and indices. Indicators are
meteorological, hydrological or biophysical variables, such as precipitation, temperature,
streamflow, groundwater and water storage levels, and soil moisture, that describe drought
conditions (World Meteorological Organization and Global Water Partnership 2016).
Indices, or an index, is a computed numerical representation of drought severity, often
calculated using combinations of meteorological, hydrological or biophysical indicators
(World Meteorological Organization and Global Water Partnership 2016). Indices provide
quantitative information about the severity, timing, duration and extent of a drought. The
severity is a departure from the norm and thresholds of drought severity identify drought
start, end and location. The timing of drought start and end is also very important because
the impacts of droughts can be highly variable depending on when moisture shortages
occur in relation to other factors. For example, a short drought can have a big impact if it
occurs at an important phase of the crop growth cycle, or a longer drought can have a less of
an impact if it occurs during the fallow stage of cropping. Drought indices calculated over
historical climates can be used to estimate future probability of drought occurrence and
severity.
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2.3  Selecting drought indicators and triggers

Drought indicators and indices are an essential tool for decision-makers and the wider
public to detect drought, assess the impacts of drought, and then take actions to reduce
impacts (Steinemann et al. 2015). Drought indicators and indices are the link between data
and decision-making and can be used to answer the questions:

e How do we know it’s a drought?

e How severe is the drought?

e  When should we act?

e How do we know we’re out of a drought?

Triggers are specific values of indicators that determine the timing and extent of actions for
responding to drought conditions (Steinemann and Cavalcanti 2006). The characterisation of
droughts will typically use the terms “mild, moderate, severe, extreme drought,” or “level 1, level
2, level 3 drought”, based on single or combinations of drought indicators. A more nuanced
approach is used by the Famine Early Warning Systems Network (FEWS-NET), which
focusses directly on impacts of extended dry periods (Figure 2). There will be different
triggers of response under each category of drought occurrence and impact.

Phase 1 Phase 2
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Figure 2. The Integrated Phase Classification Version 2.0 (area-based) used to classify
famine by the Famine Early Warning Systems Network. Source: http:/www.fews.net/IPC
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But the choice and combination of variables used

National and sub-national to develop drought indicators, and the

. . identification of triggers needs to be done in a
authorities developing trans t and scientifically defendabl ;
parent and scientifically defendable way to

drought monitoring and early  ensyre validity of drought management plans.
warning systems as part ofa  There are several studies that evaluate the
drought management plan usefulness of drought indicators to help select the
best types and combinations of indicators and
triggers (Byun and Wilhite 1999, Heim 2002,
Keyantash and Dracup 2002, Zargar et al. 2011,
Dogan et al. 2012, Jain et al. 2015). Work by

Steinemann and colleagues over the past 15 years has aimed to improve understanding of

are encouraged to follow the
12-step process in Box 1.

end-user needs of drought indicators and indices for designing a robust process for selecting
appropriate indicators and indices (Steinemann and Cavalcanti 2006, Steinemann et al.
2015). A valuable output from their work is a 12-step process for drought indicator and
trigger selection applied to the development of a drought management plan for the State of
Georgia, USA. Box 1 lists the 12-steps and briefly explains each step. National and sub-
national authorities developing drought monitoring and early warning systems as part of a
drought management plan are encouraged to follow the 12-step process in Box 1.

Other work by Steinemann et al listed a set of attributes deemed desirable for indicators
based on a series of expert stakeholder workshops Steinemann et al. (2015):

e Statistically consistent and comparable terms, for example measured in percentiles;

e Relative to historic drought conditions to put current drought severity into past contexts;

e Individual and separate, rather than pre-aggregated into an index, yet possible to
combine with user-defined weights;

¢ Easy to understand and implement and related to familiar concepts;

e Able to represent a range of (meteorological, hydrological, other) conditions, and;

e Relevant across different time scales and spatial scales.

Several researchers have assessed the usability and relevance of drought indicators and
indices to help reduce the list of over 100 potentially useful measures (Zargar et al. 2011) to a
manageable list from which to assess the most useful for a particular location. Recent work
by the World Meteorological Organisation and the Global Water Partnership (2016)
reviewed the meteorology, hydrology, soil moisture, and remote sensing indicators, and
composite indices most often used to monitor drought. They used a traffic-light approach to
score 50 indicators/indices for its ease of use based on a set of criteria. The criteria assessed
are the availability of code to create the indicator, time-scale of input data, treatment of
missing data, number and form of input variables required, the complexity of calculations to
compute the indicator, level of obscurity of the indicator, and the availability of the indicator
output (e.g. the indicator is already produced and is available online).

Table 1 lists the indicators scored as green by the World Meteorological Organization and
Global Water Partnership (2016), meaning the indicator is relatively easy to obtain and use.
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However, they warn that a green rating does not necessarily mean the indicator is the best to
use in a location. The most appropriate indictor should be determined by the needs of the
user and depends on the application. Because there were no soil moisture or hydrology
indicators rated as green, a small number of orange-rated indicators popular in the drought
scientific literature are included for completeness.



Box 1: The 12-step process for selecting drought indicators and triggers of
response.

Steinemann and Cavalcanti (2006) propose this 12-step method for designing and applying
drought indicators and triggers for drought monitoring and early warning as part of
drought management planning. The steps were developed over a 4-year period and
involved over 100 stakeholders across the US state of Georgia. Although developed in the
USA, the steps are equally applicable in any location globally.

Development of indicator and triggers:

1. Define scale and scope of analysis: Select the spatial units and extent of indicators.

Options include climate divisions, river basins, political jurisdictions or critical
water use areas. Extent could be country-wide or parts of the country more
vulnerable to drought such as rain-fed agricultural areas.

2. Develop drought indicators: Starting from an extensive list of indicators, use expert

knowledge to select key indicators. Indicator selection criteria should include how
well the indicator represents critical drought impacts, primary drought
vulnerabilities, water supplies and demands, and types of drought affecting the
area. Also important is the availability, historic record, and validity of data for the
indicator. Different indicators may be selected to represent different types of
drought conditions in different locations, such as groundwater levels where
agriculture depend on groundwater, or reservoir levels in urbanized areas. Table 1
summarizes more common and easy to use indicators.

3. Establish drought plan levels and triggering scale: Identify a consistent, intuitive

and easy to implement approach for associating triggers with drought levels, and
for comparing and combining multiple indicators and triggers. A simple approach
is percentiles and cumulative thresholds of probability such as 0.35, 0.20, 0.10, 0.05,
representing mild, moderate, severe and extreme drought, respectively.

4. Develop triggering objective: Develop a set of performance measures for indicators

and triggers that describe the desired behaviour of indicators and associated
triggers. For example, set rules about the indicator’s advance warning of drought
onset, progression, and end, false alarms, and timing to implement management
responses.

Analysis of indicators and triggers:

5. Transform indicators to triggering scale and levels: Develop a triggering system

that would provide a statistically consistent framework for combining, comparing,
and evaluating multiple indicators.
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6.

Box 1: The 12-step process for selecting drought indicators and triggers of
response (cont.).

Calculate multi-period indicators: Convert indicators based on single time periods
into indicators for multiple and sequential time periods. The multi-period
indicators are important to meet performance objectives (step 4) because they
provide more stable drought triggers, minimise possible false alarms, and reduce
the risk of missing a lagged or persistent drought signal.

Calculate individual and multiple triggering sequences: The triggering sequence is

the drought level associated with each indicator (single and multi-period) for each
month in the historic data record.
Calculate final drought sequences: Develop a systematic and scientifically

justifiable approach for combining multiple trigger sequences into a single drought
sequence on which to make decisions. For example, triggering sequences could be
combined in three ways: i) most severe drought level; ii) majority of drought levels,
and; iii) drought start and drought end.

Evaluation of indicators and triggers:

9.

10.

11.

12.

Elicit expert assessments: Determine which indicators and triggers were ‘best’
based on performance of the sequences against historic droughts. Experts could be
national-level and local environmental, agricultural and urban water managers,
and local community representatives. Questions to answer include: i) Which
indicators, triggers, and combinations of them, would have produced a drought
level triggering sequence that would have most appropriately reflected drought
conditions in each location? ii) Knowing what we know now, which levels should
have declared and when? iii) What drought level, for each month and each
location, would have produced the best overall management and impact mitigation
response?

Compare final drought sequences with expert assessments: Compare the expert

assessments of retrospective drought impacts, indicators and triggers (step 9) with
the final drought sequences (step 8) to identify the most promising indicators and
triggers for each location/region.

Refine final drought sequences and iterate evaluation process: Use an iterative

process to arrive at the final drought sequences and indicator triggers. This may
involve returning to step 1 to develop new indicators triggers, or in most cases,
returning step 5 to refine triggers.

Select final indicators and triggers for drought plan.
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Table 1. Summary of major drought indicators and indices. Modified from World Meteorological Organization and Global Water

Partnership (2016).

Indicator Rating | Inputs Source and/or example Notes

Meteorology

Aridity Anomaly P, T, PET, Gommes et al. (2010) Operationally available for

Index (AAI) ET India; applicable to agriculture
in tropical climates.

Deciles P Gibbs and Maher (1967) Easy to calculate; examples from
Australia are useful.

Keetch-Byram P, T Keetch and Byram (1968) Calculations are based upon the

Drought Index
(KBDI)

Percent of Normal
Precipitation

Standardized
Precipitation Index
(SPI)

Weighted Anomaly
Standardized
Precipitation (WASP)

Crop Moisture Index
(CMI)

http:/ /www.wfas.net/index.php/keetch-byram-index-
moisture--drought-49

climate of the area of interest;
currently available for USA.

Hayes (2005)

Simple mathematical
calculations.

Guttman (1999); World Meteorological Organization (2012)
http://drought.unl.edu/monitoringtools/~

downloadablespiprogram.aspx

Highlighted by the WMO as a
starting point for meteorological
drought monitoring.
Recommended by WMO in 2009
as main indicator for monitoring
drought (Hayes et al. 2010). Easy
to calculate and applicable in all
climates. Free software available
for calculation.

P, T

Lyon (2004)
http:/ /iridl.ldeo.columbia.edu/maproom/Global / ~
Precipitation/ WASP Indices.html

Uses gridded data for
monitoring drought in tropical
regions.

P, T

Palmer (1968)

Expansion of PDSI specifically
for agriculture; Weekly values
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Indicator Rating | Inputs Source and/or example Notes
are required.

Effective Drought P Byun and Wilhite (1999) Can be calculated using the

Index (EDI) https:/ /www.ru.ac.za/iwr /research/spatsim/ SPATSIM software freely
available.

Palmer Drought P, T, AWC | Alley (1984) Not green due to complexity of

Severity Index (PDSI) calculations and the need for
serially complete data. Mostly
superseded by newer indices
such as SPI.

Standardized P, T Vicente-Serrano et al. (2009) Serially complete data required;

Precipitation http:/ /spei.csic.es output similar to SPI but with a

Evapotranspiration temperature component. Code

Index (SPEI) to calculate is freely available.

Soil Moisture

Soil Moisture P, T, AWC | N.A. Intended to improve upon the

Anomaly (SMA) water balance of PDSI. Data
requirements make it
challenging to calculate.

Hydrology

Palmer Hydrological P, T, AWC | Jacobi et al. (2013) Serially complete data required.

Drought Severity Estimates complete water

Index (PHDI) balance but does not include
water management decisions
and irrigation.

Standardized SF Modarres (2007); Telesca et al. (2012) Uses the SPI program along

Streamflow Index
(SSFI)

with streamflow data.
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Indicator Rating | Inputs Source and/or example Notes
Streamflow Drought SF Nalbantis and Tsakiris (2009) Similar calculations to SPI, but
Index (SDI) http:/ /drinc.ewra.net using streamflow data instead of

precipitation. Widely available
and easy to use but does not
consider flow management
interventions

Remote Sensing/Agriculture

Enhanced Vegetation Sat

Index (EVI)

Huete et al. (2002)
https:/ /www.star.nesdis.noaa.gov/smcd/emb/~
vci/VH/vh _browse.php

Does not separate drought stress
from other stress. High
resolution and full global
coverage.

Evaporative Stress Sat, PET

Index (ESI)

Anderson et al. (2010)
https:/ /hrsl.ba.ars.usda.gov/drought/

Does not have a long history as
an operational product. Only
USA coverage.

Normalized Sat
Difference
Vegetation Index

(NDVI)

Huete et al. (2002)

https:/ /www.star.nesdis.noaa.gov/smcd/emb/~

vci/VH/vh browse.php

Calculated for most locations.

Temperature Sat Kogan (1995) Usually found along with NDVI
Condition Index calculations.

(TCI)

Vegetation Condition Sat Liu and Kogan (1996) Usually found along with NDVI
Index (VCI) calculations.

Vegetation Drought Sat, P, T, Brown et al. (2008) Takes into account many
Response Index AWC, LC, variables to separate drought
(VegDRI) ER stress from other vegetation
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Indicator

Rating

Inputs

Source and/or example

Notes

stress. Applicable to vegetation
growing season.

Vegetation Health
Index (VHI)

Sat

Kogan (2001)
https: / /www.star.nesdis.noaa.gov/smcd/emb/~
vci/VH/vh_browse.php

One of the first attempts to
monitor drought using remotely
sensed data. High resolution
global coverage.

Verdin and Klaver (2002)
http:/ /chg.geog.ucsb.edu/tools/ geowrsi/index.html

Operational for many locations.
Developed by FAO to detect
famine. Provides robust
alternative to field-based
observations.

Water Requirement Sat, Mod,
Satisfaction Index cC
(WRSI and Geo-

spatial WRSI)

Normalized Sat

Difference Water
Index (NDWI) and
Land Surface Water
Index (LSWI)

Chandrasekar et al. (2010)

http:/ /www.eomf.ou.edu/modis/visualization/

Produced operationally using
Moderate Resolution Imaging
Spectroradiometer data

Composite or Modelled

Combined Drought Mod, P, Sat

Indicator (CDI)

Sepulcre-Canto et al. (2012)
http:/ /edo.jrc.ec.europa.eu/edov2/php/index.php?id=1000

Uses both surface (SPI, soil
moisture) and remotely sensed
data. Only available for Europe.

Global Integrated
Drought Monitoring
and Prediction
System (GIDMaPS)

Multiple,
Mod

Hao et al. (2014)
http:/ /drought.eng.uci.edu

An operational product with
global output for three drought
indices: Standardized Soil
Moisture Index, SPI and MSDL

Global Land Data
Assimilation System
(GLDAS)

Multiple,
Mod, Sat

Rodell et al. (2004)
https:/ /disc.sci.gsfc.nasa.gov /services/ grads-gds/ gldas

Useful in data-poor regions due
to global extent. Can be used in
real-time monitoring of

droughts with multiple impacts
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Indicator Rating | Inputs Source and/or example Notes

Multivariate Multiple, Hao and AghaKouchak (2013) Available but interpretation is
Standardized Mod needed

Drought Index

(MSDI)

United States Multiple Svoboda et al. (2002) Available but interpretation is
Drought Monitor Needed. Only available for USA
(USDM)

P = precipitation; T= temperature; PET = potential evapotranspiration; ET = evapotranspiration; AWC = available water-holding capacity; SF =
streamflow; Sat = satellite data; LC = land cover; ER = eco-region; Mod = modelled; CC = crop coefficient.



2.4 Which are the ‘best’ drought monitoring and forecasting indicators?

The selection of specific indicators or indices for monitoring drought occurrence and
impacts, and forecasting drought cannot be prescribed in these Technical Guidelines. Choice
of indicators will be determined by specific regional to national circumstances, such as
availability of spatio-temporal data, technical capacity and the nuances of the climatic,
social, economic and environmental conditions. Selecting indicators is a trial and error
process and can take time to test indicator suitability given the unique characteristics of the
location (see Box 1) (World Meteorological Organization and Global Water Partnership
2016).

It is essential to underpin drought monitoring and early warning systems, and policy and
management planning and decision-making, with quantitative index-based values that
robustly identify drought severity, onset and duration. It has been shown by Dogan et al.
(2012) that it is advantageous to consider more than one drought index because comparing
and combining different indices may help to: i) better characterize droughts; ii) examine the
sensitivity and accuracy of drought indicators; iii) investigate the correlation between
indicators, and; iv) explore how coherent the drought indicators are in the context of a
specific objective. Investment in research into the most suitable indicators and indices for a
location is unavoidable.

Some indicators listed in Table 1 stand out as robust first choices based on their ease of use
and level of uptake by existing drought monitoring and early warning systems. Although it
is argued that the integration of precipitation with other drought-related variables, such as
soil moisture and streamflow, is essential for efficient drought monitoring and early
warning systems (AghaKouchak 2015), precipitation-based indicators can be recommended
as a starting point given that drought is an exceptional lack of water as compared to the
expected normal (Carrdo et al. 2016, Van Loon et al. 2016) and extended precipitation
deficits cause agricultural, hydrological and/or socioeconomic disasters. Therefore
meteorological drought indicators and indices can be used as proxies for agricultural and
hydrological drought (Vicente-Serrano et al. 2012).

24.1 Meteorological drought

Meteorological drought is a precipitation deficiency, possibly combined with increased
potential evapotranspiration, extending over a large area and spanning an extensive period
of time (Van Loon 2015). The Standardised Precipitation Index (SPI) is often used to
monitor meteorological drought because it elegantly summaries temporal anomalies in
precipitation. In a recent survey (2010-2014) of national meteorological and hydrological
service agencies, 35 countries out of 43 who responded said they use the SPI to monitor

drought (World Meteorological Organization and Global Water Partnership 2016). Bachmair
et al. (2016) also found that SPI and other simple precipitation-based indices are most
commonly used in operational drought monitoring and early warning systems. The WMO,
based on consultation and an expert workshop involving 54 participants from 22 countries,
recommend every country to use SPI for monitoring meteorological drought because it is
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relatively easy to use and widely available precipitation data is the only required input
(World Meteorological Organization 2012).

The SPI quantifies precipitation deficits for different timescales (1, 3, 6, 12, 24 and 48 months)
and is normalized so it is applicable to wet or dry climates. Figure 3 shows an example of
global SPI calculated for the 6-month period of December 2016 to May 2017. At the time of
preparing this document, much of South America is experiencing extended periods of low
rainfall, particularly in the northern half. The SPI can be used to assess the rarity of a current
drought and the precipitation required to end it. The drought categories of SPI in Table 2
can be used as triggers for implementing various levels of planning and management
actions. Drought starts when the SPI value is equal or below -1.0 and ends when the SPI
value becomes positive (World Meteorological Organization 2012). At least 30 years of
continuous monthly precipitation data is required with longer periods preferred.
Precipitation means, standard deviations, skewness, gamma functions and cumulative
probabilities must be calculated as input into the final SPI, so a free computer program is
recommended for calculating SPI'® on a Windows PC.

SPI can also be used as a pioneer index to monitor agricultural drought, hydrological
drought and socio-economic drought. For example, in China, an SPI categorised drought
lasting 1-3 months is often used to trigger an agricultural drought, SPI categorised drought
lasting 6-12 months can trigger a hydrological drought, and a 12 month or longer SPI
drought triggers a local socio-economic drought.

Dec 2016 - May 2017
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Figure 3. The 6-month global SPI for December 2016 - May 2017. The SPI values can be
likened to a comparison of the standard deviation of precipitation from location to

1% http://drought.unl.edu/MonitoringTools/DownloadableSPIProgram.aspx
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location. Table 2 explains the SPI category values. Source:
http://iridl.ldeo.columbia.edu/maproom/Global/Precipitation/SPI

Table 2. Probability of recurrence of drought event described by SPI. Source: World
Meteorological Organization (2012).

SPI Category Number of times in Severity of event
100 years
0 to -0.99 Mild dryness 33 1in 3 years
-1.0 to -1.49 Moderate dryness 10 1in 10 years
-1.5t0-1.99 Severe dryness 5 1in 20 years
-2.0 or less Extreme dryness 2.5 1in 50 years

The major shortcoming of SPI is its reliance on just a single parameter: precipitation. While
precipitation is the main variable determining drought onset, duration, intensity and end
(Heim 2002, Carrdo et al. 2016), temperature is increasingly important in drought
monitoring because climate change models predict temperature increases and temperature
rises affect the severity of drought (Sheffield and Wood 2008). An expanded SPI has been
developed by Vicente-Serrano et al. (2009) to include temperature data for describing
potential evapotranspiration. The Standardized Precipitation Evapotranspiration Index

(SPEI) can be calculated using free R code which requires some technical expertise!!. Testing
has shown that SPEI performs better than SPI at capturing streamflow, soil moisture, forest
growth, and crop yield impacts during summer droughts (Vicente-Serrano et al. 2012).

Effective Drought Index (EDI) is an alternative and potentially superior index because it is

more sensitive than SPI to shorter drought periods and to detect the onset and end of
droughts (Jain et al. 2015). The EDI can be used to assess drought severity with daily
precipitation as the major input. EDI was found to be consistent with other drought indices
for various time-steps and is preferable for monitoring long-term droughts in arid/semi-
arid regions (Dogan et al. 2012)

24.2 Hydrological drought

Hydrological drought is a lack of water in the hydrological system, manifesting itself in
abnormally low stream ow in rivers and abnormally low levels in lakes, reservoirs, and
groundwater (Van Loon 2015). If streamflow data is available, the Streamflow Drought
Index (SDI) and the Standardized Streamflow Index (SSFI) are relatively simple to
calculate indices of stream flow. These are important where surface water flow, storage and

diversions are a critical component for agricultural production, urban and industrial water
supply and freshwater ecology. Van Loon and Laaha (2015) have measured the severity of
hydrological drought using flow duration curves and percentiles, concluding that the spatial
variation of hydrological drought severity is highly dependent on terrestrial hydrological
processes. A robust assessment of hydrological drought depends not just on streamflow

"Ccomputer code available at http://spei.csic.es
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data, but also hydro-dynamically correct models of land systems which require a high level
of technical expertise for analysis and may not be widely available.

2.4.3 Agricultural drought

Agricultural drought is a deficit of soil moisture (mostly in the root zone), reducing the
supply of moisture to vegetation and oftentimes leading to crop failure (Van Loon 2015).
Using widely available and high temporal and spatial resolution remotely sensed imagery,
the Vegetation Health Index (VHI) and the Water Requirement Satisfaction Index (WRSI)
are robust measures of drought induced crop stress. The VHI combines measure of
vegetation moisture stress (NDVI) and temperature stress (BT) with timing of different

stages of plant phenology over the growing season. The WRSI combines remotely sensed
precipitation and potential evapotranspiration data with soil water holding capacity and
crop coefficients to provide early warning estimates of crop yields and potential failures.
The WRSI is the percentage of total crop water requirement that is satisfied by rainfall or
available soil moisture. The FAO has developed a spatial implementation of WRSI to
estimate real-time crop yields and famine risks. The FAO has also developed high spatial
and temporal resolution time-series interpretations of VHI to calculate the Agricultural
Stress Index (ASI) within the world’s cropping land. The ASI is a key part of the FAO's
Global Information and Early Warning System (GIEWS) which is used to monitor real-time
threats to global food security!2. The ASI for the 1st June 2017 is shown in Figure 4.
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Figure 4. The FAO’s Agricultural Stress Index for 1st June 2017. Source:
http://www.fao.org/giews/en/

The remotely sensed NDVI-based indicators of vegetation stress are very useful and
practical methods for identifying early drought impacts to agriculture, but can be extended
to monitor impacts to natural ecosystems and forests. Areas of high vegetation stress in
native forests and ecosystems indicate locations where biodiversity could be under
considerable pressure from drought.

2 http://www.fao.org/giews/en/
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In the absence of remote sensing technical capacity, researchers have shown that SPEI
correlates well with soil moisture in several locations around the world (Vicente-Serrano et
al. 2012, Scaini et al. 2015, Wang et al. 2015), suggesting that SPEI can be used as a valid
surrogate for indicators of agricultural drought.

244 Socio-economic drought

Socio-economic drought occurs when the demand for an economic good exceeds supply
because of a weather-related shortfall in water supply (Wilhite and Glantz 1985). Indicators
and indices for monitoring and early warning of socio-economic drought appearance are
relatively uncommon. According to the definition of socio-economic drought, water demand
and water supply need to be characterized. The Multivariate Standardized Reliability and
Resilience Index (MSRRI), developed by (Mehran et al. 2015), integrates two indicators, the
inflow-demand reliability indicator (IDRI) and the water storage resilience indicator (WSRI).

The IDRI assesses whether the available water (inflow to the system) is sufficient to satisfy
water demand for the selected period, regardless of the storage in reservoirs. The WSRI
assesses whether the reservoir storage is sufficient to satisfy water demand for the selected
period. The MSRR], therefore, evaluates the supply and storage of water relative to demand,
with negative values indicating a shortage of water relative to demand. Data on water
demand, water storage capacities and levels and water inflows are required, making MSRRI
and its components relatively complex to calculate and dependent on detailed data.

24.5 Composite

The recent generational advances in spatial data processing and remote sensing put several
composite indicators in relatively easy reach for drought monitoring and early warning. The
state of the art system is the US Drought Monitor (USDM) (Svoboda et al. 2002) The USDM
combines six indicators of drought (PDSI, soil moisture, daily streamflow, rainfall deciles,

SPI and VHI) that describe the major types of drought (meteorological, agricultural,
hydrological). The USDM uses weighted averages of the inputs to produce a weekly
assessment of current drought conditions in the USA. The USDM for 29th November 2016
and 14th February 2017 are compared in

Figure 5, demonstrating the substantial change in drought conditions in California and the
south-east following the 2016-17 heavy winter rainfall. The drought categories used by the
USDM (Table 3) are potential triggers for different levels of planning and drought
management response. The thresholds of each indicator are a useful guide for identifying
triggers under each indicator in the USDM. Drought monitoring systems using individual or
a subset of indicators used by the USDM can refer to the indicator value ranges and
associated drought categories in Table 3 to define potential triggers.

A new platform developed at Princeton in the USA produces several common individual
and composite drought indices for monitoring and forecasting drought in sub-Saharan
Africa (Sheffield et al. 2013). The African Flood and Drought Monitor (ADFM) uses
numerous remotely sensed datasets and stream flow data to calculate high resolution

spatially continuous indicators describing meteorological, agricultural, ecological and
hydrological drought for use in real-time monitoring and seasonal forecasting. The ADFM is
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a comprehensive system and both the web portal’® and Sheffield et al. (2013) should be
consulted for full details. The website also includes a tutorial for correct production of the
ADFM indicators and indices.
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Figure 5. US Drought Monitor for 29th November 2016 (top) and 14th February 2017
(bottom). Source: http://droughtmonitor.unl.edu/MapsAndData/MapArchive.aspx
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Table 3. The USDM drought categories and their association to the six input indices.
Source: Svoboda et al. (2002).

US Drought Monitor classification

Drought type Associated ranges of indicators
Categor | Descriptio | Palmer | CPCsoil | USGS | Percen | Standardize | Satellite
y n drough | moistur | weekl t of d vegetatio
t e y normal | precipitation n
DO Abnormall | -1.0to- | 21-30 | 21-30 | <75% -0.5to-0.7 36 - 45
y dry 1.9 for3
month
s
D1 Moderate | -2.0to- | 11-20 | 11-20 | <70% -0.8to-1.2 26-35
drought 29 for3
month
s
D2 Severe -3.0to - 6-10 6-10 | <65% -1.3to-1.5 16 - 25
drought 3.9 for 6
month
s
D3 Extreme -4.0 to - 3-5 3-5 < 60% -1.6 to-1.9 6-15
drought 4.9 for 6
month
s
D4 Exceptional | -5.0 or 0-2 0-2 < 65% -2.0 or less 1-5
drought less for 12
month
s

At a global scale, the Global Integrated Drought Monitoring and Prediction System
(GIDMaPS) (Figure 6) combines precipitation (SPI), soil moisture (SSI) and multivariate
(MDSI) indicators (Hao and AghaKouchak 2013, Hao et al. 2014) to monitor near real time
drought events. However, at the time of writing (February 2017), the GIDMaPS data portal

and website does not have the most up to date data and it’s not clear whether the system is
currently operational. Another global-scale composite indicator of drought is the Global
Drought Information System (GDIS) (Nijssen et al. 2014). The GDIS uses satellite-based
precipitation, modelled air temperatures and multiple land surface models to simulate
surface moisture storage, combined to produce multi-model near real time estimates of
drought conditions, defined as percentiles of soil moisture deficiencies. The GDIS can
identify drought events and track to progression of drought in near real time. The GDIS is
active and is currently hosted by the US National Integrated Drought Information System
(NIDIS).

 https://www.drought.gov/gdm/content/welcome
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Figure 6. Schematic view of the Global integrated drought monitoring and prediction
system algorithm (SPI: Standardized Precipitation Index; SSI: Standardized Soil Moisture
Index; and MSDI: Multivariate Standardized Drought Index). Source: (Hao et al. 2014)

2.5 Reliable drought forecasting

Despite some recent progress, there are still significant limitations in the ability to forecast
drought onset, duration, severity, and recovery (Wood et al. 2015). Successful drought
prediction requires forecasts of both temperature and precipitation, knowledge of the
current state of drought, and the ability to accurately model related changes in drought-
relevant moisture stores such as soil moisture, groundwater, and snowpack (Wood et al.
2015). Forecasts depend on the availability of highly skilled expertise and judgement to
combine temperature and precipitation seasonal outlooks, short-term weather outlooks and
information on initial drought-related hydrological, water resource and soil moisture
conditions. The US Drought Monitor produces seasonal (90 day) drought outlooks, which
can be inaccurate or accurate (Figure 7). Forecasting future droughts beyond short time
frames of a month is generally unreliable and forecasts should be treated with care.

Long term predictions of drought occurrence and frequency over several years to a decade
using global climate models is emerging as a tool to support drought management
planning?’>. The climate models estimate future climate trends by considering current
climate, natural variability and human influences on climate such as emissions of
greenhouse gases and aerosols. The climate models are the same or similar as those used in

> http://library.wmo.int/opac/doc_num.php?explnum id=3310
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IPCC climate change assessments. A significant complication in long-term forecasting of
drought using climate models is the identification of the relationships between atmospheric
processes and oceanic processes, such as the El Nifio-Southern Oscillation and the Indian
Ocean dipole, and each processes’ contribution to precipitation deficits (Taschetto et al.
2016). Recent work by Taschetto et al. (2016) suggests oceanic processes contribute less to
extended dry periods that previously thought, meaning atmospheric process, that have a
very high degree of randomness, are an equal or greater contributor to droughts. The high
level of stochasticity constrains multi-year drought predictions to the domain of researchers.
The predictions require expert interpretation to assess their reliability and usefulness of
application.
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Figure 7. a) Seasonal drought outlook (left) observed drought (right) from USDM for
summer 2012, providing an example of a very inaccurate forecast; b) Seasonal drought
outlook (left) observed drought (right) from USDM for summer 2011, providing an
example of an accurate forecast. Source: Wood et al. (2015)
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2.6 A drought risk assessment for monitoring and early warning

A drought risk assessment is one of the core activities of establishing an effective drought
monitoring and early warning system. A risk assessment provides important information
for setting priorities and developing actions that prevent drought and mitigate drought
impacts (Grasso n.d.). A drought risk assessment extends the vulnerability assessment by
including information about the drought hazard independent of the sectors and
communities potentially impacted by drought. Drought risk can be calculated as:

Drought risk = Vulnerability (V) x Hazard (H)

Where vulnerability (V) is calculated as described below (Section 3.3), and Hazard (H) is the
likelihood of drought occurrence calculated using the indicators and indices developed for

the drought monitoring and early warning system as described in this chapter (Sections 2.3
to 2.5).

The drought risk assessment provides important information to help authorities target
drought risk prevention, mitigation and crises response actions to those communities and
sectors most vulnerable to drought, and in locations where drought characteristics are
currently or are forecast to be most severe. Its strongly recommended that the drought risk
assessment and associated management planning be incorporated into land use and rural
development planning, health care systems, environmental and natural resource
management approaches, supply chains and business models, and non-agricultural sectors
(UNISDR 2015).

The actions available to limit impacts of drought and better prepare communities and
economic sectors for future drought are encapsulated by the 3t ‘key pillar” of drought risk
reduction, and are described in more detail in Chapter 4.

2.7 Communicate and respond to drought warnings

Effective drought monitoring and early warning systems require timely, reliable and simple
communication of drought risk. The main aim of an early warning system is to identify
when to act to reduce the chance of losing human lives and mitigate social, environmental
and economic impact. Communication of risk needs to be timely to allow authorities and
communities to appropriately respond to the risk. The communication needs to be simple so
that the risks are understood by all. The information that is communicated needs to be
scientifically robust and reliable so that authorities and communities can react to the risks
with confidence.

Several novel and innovative information and communications technologies (ICT) can be
used for rapid, widespread and simple communication of drought risk (IPCC 2012). Mobile
phone and internet communication technology can be used to spread drought risk alerts to
all decision-making authorities and virtually all impacted people. For example, the very
rapid uptake and high usage of mobile phones in Africa has allowed many countries to skip
traditional landline phone communications infrastructure. Mobile phone ownership has
grown from less than 10% in the early 2000s to over 65% in several sub-Saharan countries
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(Tanzania, Kenya, Ghana, South Africa, Uganda) surveyed in 2014, with SMS
communication the most common usage (Pew Research Center 2015). A drought monitoring
and early warning system built on a digital platform could rapidly send alerts to all mobile
phones automatically triggered by the emergence of specific drought categories such as
those described in Table 3. A new alert could be sent if the drought monitoring and early
warning system identifies an area moving or forecast to move to a more severe drought
category. Social media such as Twitter and Facebook offer a very rapid and cost effective
avenue for spreading drought risk information (IPCC 2012).

Another novel application of ICT for drought monitoring and early warning systems is the
use of citizen science smart phone apps as a rapid and low cost way to collect information
about drought impacts as they arise. Citizen science is the collection and submission of
scientific data by amateur scientists and the wider public. (Bonney et al. 2014) Although
considered a recent phenomenon, citizen science has been practised by amateurs for much
of recorded history. It has proliferated in the last decade, where it is now an accepted and
important research tool on large-scale patterns in nature, and holds much promise an inter-
disciplinary approach to studying coupled human-ecological systems (Crain et al. 2014).
Enhancing drought monitoring and early warning systems with real-time information on
drought impacts has been identified as an urgent priority (Bachmair et al. 2016), and citizen
science smart phone apps allow the public to identify and upload drought impacts to online
databases as the impact occurs. While the often-applied criticism of the quality of citizen
science data does apply to drought impact monitoring, protocols and statistical tools to
remove error and bias are widely available (Bird et al. 2014).
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3 Assess drought vulnerability and risk

3.1 Overview

This chapter provides guidelines to complete vulnerability and risk assessments for
locations, people and economies vulnerable to drought. Vulnerability assessments attempt
to understand who is vulnerable to what, when, and why, and what can be done to reduce
vulnerability. Drought risk assessments involve expanding drought vulnerability by
considering the likelihood of occurrence of the drought hazard. Drought vulnerability and
risk assessments can be used to identify ways to mitigate drought, design drought
management plans and support monitoring and early warning systems. Identifying regions
and communities vulnerable to drought is essential for selecting monitoring and early
warning indicators and triggers that are applicable to the locations most vulnerable. The
drought management and response plans should also be tailored to suit the needs of
vulnerable sectors and communities.

3.2 Definitions

The diversity within drought vulnerability studies is extremely high, and there is a lack of
common conceptual understanding of vulnerability, standardized methodology, and
common vulnerability metrics. The lack of agreement on definitions makes it difficult to
compare results obtained by different drought vulnerability assessments within a country or
region. Therefore, a consistent definition and conceptual framework of vulnerability is the

first step in a vulnerability assessment. There are two dominant definitions/frameworks:

1. From the disaster risk reduction community: The conditions determined by physical,
social, economic and environmental factors or processes, which increase the
susceptibility of a community to the impact of hazards (UNISDR 2015)

2. From the climate change adaptation community: The degree to which a system is
susceptible to, or unable to cope with, adverse effects of drought. Vulnerability is a
function of the character, magnitude, and rate of climate variation to which a system is
exposed, its sensitivity, and its adaptive capacity (IPCC 2014).

Definition #1 from the disaster risk reduction community is people-centred and focusses on
the ability of people and communities to cope with and respond to a drought hazard. While
the interdependencies between people and their natural environment are implied within
this definition, through the contributions environmental conditions play in community
susceptibility to drought, the definition does not take a holistic social-environment-economy
systems perspective. The holistic perspective is very important when considering drought
because land and natural capital play an integral role in reducing vulnerability.

Definition #2 from the climate change adaptation community takes a holistic view by
identifying drought as impacting a system, not just people and communities (as in definition
#1). The core elements of the definition #2 are exposure, sensitivity and adaptive capacity,
which are defined as:
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e Exposure: the nature and degree to which a system experiences environmental or socio-
political stress (Adger 2006). The characteristics of these stresses include their
magnitude, frequency, duration and areal extent of the hazard.

e Sensitivity: the degree to which a system is modified or affected by perturbations
(Adger 2006), such as a change in climatic conditions brought about by the onset of
drought;

e Adaptive capacity: the ability of a system to evolve in order to accommodate

environmental hazards or policy change and to expand the range of variability with
which it can cope (Adger 2006). Can also include the ability of the system to take
advantage of opportunities, or to cope with the consequences (Fuissel and Klein 2006).

3.3 Drought vulnerability assessments

Completing a drought vulnerability assessment is important for several reasons. Firstly, a
vulnerability assessment identifies the communities and sectors that are at risk from a
drought. Drought management plans, policies and risk mitigation measures can then be
effectively designed tailored and prioritized toward those at greatest risk. Secondly,
identifying vulnerable communities and sectors is a pre-cursor to developing drought
preparedness, monitoring, early warning response systems. Thirdly, a vulnerability
assessment is an important learning and knowledge gathering exercise by improving the
understanding of human and natural processes that add to drought vulnerability and
community resilience. Fourthly, a vulnerability assessment can provide important insights
into societal groups typically marginalized such as women, children, the elderly and sick,
the landless, farmers, pastoralists, and marginalized and indigenous communities.

A drought vulnerability assessment should be framed using three steps (Naumann et al.
2014) (see Figure 8):

1. Define the components of drought vulnerability: build a conceptual framework and
clarify definitions;

2. Select variables and normalize, and;

3. Model validation through a weighting and sensitivity analysis, and comparison with
other indicators.
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Figure 8. Example methodological framework for drought vulnerability assessment.
Modified from Naumann et al. (2014)

3.3.1 Defining the components of drought vulnerability
The first step in a vulnerability assessment is to define a conceptual framework to ensure

there is clarity over definitions and what aspects of drought vulnerability are being assessed.
The conceptual framework can guide the selection of indicators and variables (Eriksen and
Kelly 2007). The climate change adaptation and mitigation scientific literature abounds with
vulnerability frameworks. A popular formula for calculating vulnerability is:

Vulnerability (V) = Exposure (E) + Sensitivity (S) - Adaptive Capacity (AC)

Vulnerability assessments should be integrative and comprehensive and incorporate
different dimensions (social, economic, physical, environmental, and institutional). An
elegant framework for calculating vulnerability of a system (e.g. people, communities,
sectors) to drought is presented in Figure 9. Variables describing drought, such as spatial
extent, probability of occurrence (from historic drought events), projected frequencies under
climate change, and intensity are often used to estimate exposure. For estimating sensitivity,
variables describing the system of interest (e.g. agriculture) are needed, such as dependency
on water resources, extent of land degradation, population densities, and diversification of
income sources. For estimating adaptive capacity, variables describing the five capitals
(natural, social, human, financial, manufactured) are needed. The next section presents
variables often used in vulnerability assessments. Potential data sources are also provided as
a first port of call for acquiring relevant data.
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Figure 9. The conceptual framework showing the multiple dimensions to be included for
assessing vulnerability to drought. Modified from Gbetibouo et al. (2010)

3.3.2 Selecting variables for vulnerability assessment

Selecting variables at the national level for a vulnerability assessment is hampered by the
geographically uneven distribution in time and space of drought induced pressures and
responses (Eriksen and Kelly 2007). Drought impacts vary between communities, between
social groups in a community, between households and between people within a household.
There is also spatial heterogeneity in socio-economic characteristics and levels of technology
adoption that influence adaptation responses (Stringer et al. 2009, Corbeels et al. 2014,
UNISDR 2015, McNeeley et al. 2016).

Eriksen and Kelly (2007) recommend that indicators are sufficiently sensitive in scale and
time to capture local patterns of variability so that ‘pockets of vulnerability” (i.e.

geographical areas or sectors of a community where factors and processes conspire to
destroy response capacity) can be assessed by a vulnerability assessment. Vulnerability
assessments completed at sub-national scale may be more sensible because they can include
higher resolution and more detailed data, and participatory and qualitative approaches. But
they have the disadvantage of inability to compare across a country, which is often needed
for allocating resources to manage drought. Figure 10 shows examples of vulnerability
assessments at different scales demonstrating the varying detail of information according to
the scale of decision making.
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The job of selecting variables is assisted by a recent review by Gonzalez Tanago et al. (2016)
who assessed 41 drought vulnerability assessments and tabulated the most commonly used
factors and variables. Two recent studies of drought vulnerability assessments for Africa
(Naumann et al. 2014) and globally (Carrao et al. 2016) provide useful guidance on selecting
variables. Table 4 summarizes the variables used often and those used in the recent Africa
and Global vulnerability assessments. While many of the variable and indicators listed in
Table 4 are global scale date at course country resolution, many of the indicators and
variables would be available at finer scale through national statistical agencies or research
institutes. For national or sub-national scale vulnerability assessment, the table can be used
as a starting point for selecting variables and the statistical agencies can be consulted for
availability at country level.

The biophysical variables most often used in vulnerability assessments to characterize the
onset, duration, extent and intensity of drought, such as SPI, NDVI, precipitation, soil
moisture and water resource availability are also indicators often used in drought
monitoring and early warning systems. It is important to have consistency with indicators

across drought monitoring and early warning systems and vulnerability assessments so

that appearance of drought and the impact on vulnerable systems is explicit and recognized
early. Variable selection for a vulnerability assessment should be guided by the indicators
used in monitoring. Furthermore, the variables used to assess vulnerability, and monitor
drought are also used to quantify the drought hazard component of a risk assessment (see
Section 2.6 below).

3.3.3 Preparing variables for the vulnerability assessment

All selected variables should be normalized using minimum-maximum transformation to a
common scale. For example, Wiréhn et al. (2015) use the following formula to normalise the
variable values in the range 0 to 100:

Normalized Indicator Value

_ (ActualValue — MinimumValue)
(MaximumValue — MinimumValue)

100

Normalization is very important because it ensures all variables should have the same range
and distribution for valid combination in a vulnerability assessment. Before the
vulnerability assessment is completed, all variables should be tested for collinearity and
independence with an exploratory analysis of initial vulnerability indicators. Indices highly
correlated should not be used. Examples are available on testing and removing correlated
variables (O’'Brien 2007, Kim et al. 2015) but this involves a high level of technical ability so a
statistician should be consulted for advice.
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Table 4. Common global-scale dimensions and indicators/variables used in drought vulnerability assessments. National data and statistics

agencies should be consulted for finer resolution national-scale data. Modified from Carrao et al. (2016) and Naumann et al. (2014).

Dimension Example indicators / Resolutio | Source for global-scale data
variables n

Exposure

Drought characteristics | Standard Precipitation Index | Various IRT http:/ /iridl.ldeo.columbia.edu/maproom/Global /
(SPI)
Normalised Difference ~10km NASA https:/ /neo.sci.gsfc.nasa.gov
Vegetation Index (NDV)

Climatic (current, future) | Precipitation (mm/yr) Various FAO Aquastat

http:/ /www.fao.org/nr/water/aquastat/main/index.stm

Temperature Various IRT http:/ /iridl.ldeo.columbia.edu/maproom/Global /
Evapotranspiration Various http:/ /www.ntsg.umt.edu/project/mod16

Soil and topography Soil properties 250m - ISRIC https:/ /www.soilgrids.org/

1km

Water resource Total renewable water Country FAO Aquastat

availability resources per capita http:/ /www.fao.org/nr/water/aquastat/main/index.stm
(m3/person/year)

Sensitivity

Water resource use Proportion of cultivated land | Country FAO Aquastat
irrigated (%) http:/ /www.fao.org/nr/water/aquastat/ main/index.stm
Ratio of total annual water Country WRI Aquaduct
withdrawals to total available | or River http:/ /www.wri.org/applications/ maps/aqueduct-country-river-
annual supply Basin basin-rankings/
Access to safe drinking water | Country FAO Aquastat

(% total population

http:/ /www.fao.org/nr/water/aguastat/ main/index.stm
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Dimension Example indicators / Resolutio | Source for global-scale data
variables n
Land use Cultivated area (% of total Country FAO Aquastat
land area) http:/ /www .fao.org/nr/water/aquastat/ main/index.stm
Land degradation Global map of soil Various ISIRC http:/ /www.isric.org/projects/ global-assessment-human-
degradation (GLASOD) induced-soil-degradation-glasod
Economic diversification | Agriculture as proportion of | Country FAO Aquastat
GDP (% total GDP) http:/ /www.fao.org/nr/water/aquastat/ main/index.stm
Population density People / km? Country FAO Aquastat
http:/ /www .fao.org/nr/water/aquastat/ main/index.stm
Social Capital
Disaster preparedness Disaster risk reduction score | Country Word Bank Open Access Data http://data.worldbank.org
Governance and Worldwide Governance Country World Bank
corruption Indicators http:/ /info.worldbank.org/governance/wgi/index.aspx#home
Income distribution Gini coefficients Country World Bank http:/ /www.worldbank.org/en/research/brief/all-
the-ginis
Employment Unemployment (% of total Country Word Bank Open Access Data http:/ /data.worldbank.org
labour force)
Access to services Potable water supply (% Country Word Bank Open Access Data http://data.worldbank.org
rural population with access)
Rural-urban population | Rural population (% total Country Word Bank Open Access Data http://data.worldbank.org
population)
Refugee intake Refugee population by Country Word Bank Open Access Data http://data.worldbank.org
country of asylum
Gender equality Gender inequality index Country FAO Aquastat

http:/ /www .fao.org/nr/water/aquastat/ main/index.stm
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http://data.worldbank.org/
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http://www.fao.org/nr/water/aquastat/main/index.stm

Dimension Example indicators / Resolutio | Source for global-scale data
variables n
Natural Capital
Land cover Global tree cover (% per 30m USGS https:/ /landcover.usgs.gov/glc/
pixel)
Global bare ground (% per 30m USGS https:/ /landcover.usgs.gov/glc/
pixel)
Biodiversity Monthly net primary 10km NASA https:/ /neo.sci.gsfc.nasa.gov
productivity
Human Capital
Literacy and education Literacy rates (% people aged | Country Word Bank Open Access Data http://data.worldbank.org
15+)
Health and disease Life expectancy at birth Country Word Bank Open Access Data http://data.worldbank.org
prevalence (years)
Prevalence of Country FAO Aquastat
undernourishment (% total http:/ /www.fao.org/nr/water/aquastat/ main/index.stm
population)
Population distribution Population aged 15-64 (% Country Word Bank Open Access Data http://data.worldbank.org
total population)
Financial Capital
Income (individual, GDP per capita Country Word Bank Open Access Data http://data.worldbank.org
national)
Poverty rates Poverty at $1.90 per day, 2011 | Country Word Bank Open Access Data http://data.worldbank.org
PPP (% total population)
Public debt Central government debt (% | Country Word Bank Open Access Data http://data.worldbank.org

of GDP)
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Dimension Example indicators / Resolutio | Source for global-scale data
variables n

Manufactured Capital

Infrastructure Water storage capacity (as % | Country FAO Aquastat

development of total water resource http://www .fao.org/nr/water/aquastat/ main/index.stm
available)

Energy consumption Energy use per capita (M Country USA Energy Information Administration
BTU per person) http:/ /www.eia.gov/beta/international /
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The next activity is to apply a weighting scheme to the variables to appropriately represent

the level of importance of the inputs to the vulnerability assessment. Weighting schemes can
be categorized into three groups: i) arbitrary choice of equal weights; ii) statistical methods,
and; iii) expert judgment. Equal weights are invalid because indicators of vulnerability are
not equal contributors and expert judgement is constrained by the availability of experts
(Gbetibouo et al. 2010). Statistical methods are preferred and could use principal

components analysis (PCA) or factor analysis techniques. PCA is a technique for extracting
from a set of variables those few orthogonal linear combinations of variables that most
successfully capture the common information. This also involves a high level of technical
ability so a statistician should be consulted. The review of vulnerability assessments by
Gonzalez Ténago et al. (2016) concluded that just under two thirds mention and describe the
weighting scheme applied. Almost half of those use statistical methods such as principal
component analysis, while eight consult experts and/or stakeholders for weighing the
variables (Gonzalez Ténago et al. 2016).

3.34 Validating the vulnerability assessment model

The methods used to build and test the validity of the vulnerability assessment model will
have a substantial impact on the results. The methods and underlying variables must be
visible. A robust vulnerability assessment that is comparable across time and locations must
be transparent (Eriksen and Kelly 2007). Transparency will be increased with an uncertainty
(or sensitivity) analysis that systematically adds or deletes a variable and systematically
adjust weights and weighting schemes. The impact on the results of the vulnerability
assessment from adding or deleting a variable and modifying the weighting scheme should
be the main concerns when building the composite vulnerability indicator, although this is
often not addressed in published drought vulnerability assessments (Gonzalez Téanago et al.
2016)

An uncertainty (or sensitivity) analysis investigates how uncertainty in the input factors

(i.e. the variables, weighting scheme, and method of aggregation) propagates through the
structure of the drought vulnerability assessment and the results. For example, a sensitivity
analysis could involve multiple evaluations of the vulnerability model using three different
weighting schemes, two different variable aggregation schemes, and systematic removal and
addition of each variable to generate many different model outputs. The main decisions
tested for this analysis are: i) inclusion or exclusion of variables for the different weighting
schemes, and; ii) variable aggregations in the dimensions of vulnerability according to the
theoretical framework (Figure 9). Experts in environmental modelling and/or statistical
analysis should be consulted for uncertainty and sensitivity analyses.

A common approach for testing the validity of the vulnerability assessment is to correlate

results to past drought impact data. However, many countries and regions lack
comprehensive and systematic drought impact databases making it difficult to test validity
this way. Another validation has been done through field surveys, community meetings and
interviews, expert opinion and specialist literature. For example, Naumann et al. (2014)
correlated drought vulnerability to the numbers of persons reported affected by drought
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disasters retrieved from the OFDA/CRED International Disaster Database’®. This is a global
database on natural and technological disasters that contains data on the occurrence and
effects of natural disasters in the world from 1900 to present.

Another important activity in drought vulnerability assessments is end-user engagement.

Engaging the final users in parts of the vulnerability model development and the assessment
process will add credibility to the model and validate outputs. The vulnerability assessment
outputs will be more relevant if end-users are involved in the assessment process. It is
important to present results to end-users in a way that is easy to communicate, which in
most previous vulnerability assessments, is in the form of maps (Gonzalez Tanago et al.
2016). Spider diagrams and simple presentation of scores are also ways to communicate
results of drought vulnerability assessments to end-users. Simple presentation of
vulnerability assessment results will make it easier for decision-makers to visualize the
hazard and communicate it to potentially affected stakeholders such as agricultural
producers (Wilhelmi and Wilhite 2002). For example, it is important to select an intuitive
range of colours for mapping to reach illiterate farmers (Ganapuram et al. 2013).

'® www.emdat.be, Université Catholique de Louvain, Belgium
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4 Limit impacts of drought and better respond to drought

41 Overview

This chapter provides information on structural (physical) and non-structural measures that
can be put in place for nations, sectors and communities to reduce the impacts of drought.
The chapter also provides information on sort- and long-term intervention and assistance
strategies during or immediately after drought. In line with the DRAMP Framework, the
chapter covers actions that can reduce exposure to drought (mitigation and response),
increase resilience to drought risk (mitigation and response), and presents novel approaches
for more equal sharing of drought risks (mitigation), rather than have the risk
disproportionately fall on the communities and sectors most vulnerable to drought. Some of
the measures discussed here may require transformational change in social-political-cultural
structures.

4.2 Definitions

The disaster risk reduction community defines disaster mitigation as structural (e.g.
engineered and constructed infrastructure, technologies) and non-structural (e.g. policies
and awareness raising) measures undertaken to limit the adverse impact of natural
hazards?. For example, planting drought tolerant crops or raising awareness of drought risk
through school-based education projects is the action that can mitigate the impact of
drought. Disaster response is defined as the efforts to preserve life and meet the basic
subsistence needs of those people affected by the disaster, such as the provision of assistance

or intervention during or immediately after a disaster!”.

4.3 Reduce exposure and increase resilience to drought

Reducing exposure to drought aims to reduce the potential for loss of people, livelihoods,
ecosystem services and resources, infrastructure, and economic, social, or cultural assets in
places that could be adversely affected by drought. Increasing reliance to drought aims to
strengthen the ability of communities, ecosystems and economies to anticipate, absorb,
accommodate, or recover from the effects of drought in a timely and efficient manner. The
two (exposure and resilience) are inextricably linked because options that oftentimes reduce
exposure also increase resilience. For example, agricultural system diversification and the
adoption of sustainable land management practices such as climate-smart agriculture and
natural infrastructure both reduce the potential losses from drought and can better absorb
the effects of extended periods of abnormally low rainfall (Coates and Smith 2012).
Structural measures such as new water storage and irrigation delivery infrastructure can
reduce the areas of agriculture exposed to drought risks by reducing potential for economic
losses and also increase resilience by increasing water security during times of stress.

7 https://www.unisdr.org/we/inform/terminology
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4.3.1 Diversifying and modernizing agriculture

Reducing the people, livelihoods and sectors adversely affected by drought involves de-
populating and/or reducing the dependence on subsistence and monoculture modes of
agriculture in the most impacted and vulnerable areas. Policies that encourage the
diversification of land and agricultural production systems to reduce reliance on single
crops and single land use types will also reduce the exposure of communities to drought
(Collier and Dercon 2014, Lei et al. 2014). Resilience to drought in agricultural systems will
be enhanced by diversifying livestock composition and movement and crop types, change
crop sowing times, managing pasture and rangeland carrying capacities in line with
fluctuations in the climate, increasing availability and access to water, and, particularly in
Africa, supporting an agricultural system that has space for smallholders and large-scale
farms (Goldman and Riosmena 2013, Collier and Dercon 2014, Opiyo et al. 2015).

Mass migration out of drought prone areas is a less practical option unless part of a
developing economy’s socio-economic and structural transition process that sees agriculture
commercialize and modernize (Pingali 1997, Collier and Dercon 2014). Policies that support
commercialization, mechanization and the consequent increased labor productivity of
agriculture following the adoption of new technologies and diversified crops will generally
lead to increased yields and reduced labor demands. For example, the mass out migration of
labor from rural areas in China since the 1970s was driven by central government
agricultural policy and trade reform, land tenure reform, food market liberalization, and
public investment in agricultural infrastructure and agricultural research (Carter et al. 2012,
Deininger et al. 2014). The proportion of Chinese working in agriculture declined from
around 70% in 1978 to 38% in 2009, and over the same period the agriculture sector grew by
over 300% in real terms (Carter et al. 2012). It is important to note that the increase in
agricultural productivity seen in China has been partly achieved through opening of new
land to agriculture in the drier north of the country, which has only been possible through
development of groundwater irrigation. The consequent rapidly diminishing groundwater
resources is unsustainable and is a major concern to the central and regional governments
(Carter et al. 2012).

4.3.2 Sustainable land and water resources management

Modernization and sustainable intensification of agriculture that promotes a shift from
subsistence to market-oriented agriculture could see the abandonment of marginal land and
drought prone areas if opportunities to exploit groundwater are limited (Pingali 1997)
and/or land degradation and desertification makes in economically unviable to farm the
land. Dile et al. (2013) argue that modernization, sustainable intensification and the

adoption of water harvesting technologies could close the yield gap in sub-Saharan

agriculture, thereby limiting the expansion of agriculture and encouraging restoration of
degraded land. The in-situ water harvesting practices include ridging in fields to slow
runoff, mulching to reduce evaporation of soil moisture, and reduced or no tilling. Ex-situ
options include small water harvesting dams and agroforestry that stabilizes soils and
improves microclimates to reduce evaporation. In addition to the agricultural yield, benefits
of water harvesting, many biodiversity, water quality, land restoration and soil erosion
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reduction benefits are possible from techniques primarily designed to reduce exposure and
increase resilience to drought (Dile et al. 2013).

Implementing principles of Integrated Water Resource Management (IWRM) to reduce
pressure on water resources and development of policies to encourage rain-water harvesting
to increase availability of water can reduce the exposure of vulnerable agricultural
communities to drought risks in sub-Saharan Africa and elsewhere (Mwenge Kahinda et al.
2010, Lebel et al. 2015). Many IWRM options are available that enhance supply and reduce
demand of water resources to reduce exposurels. Some of the options are long-term
measures that are implemented in preparation for future drought, while other options are
short term and can be implemented during drought to reduce exposure. Supply
enhancements are mostly long-term options, outside the rain-water harvesting and nature-
based approaches already discussed, and involve large infrastructure projects, such as new
or expanded storages, aqueducts and canals, desalinization, wastewater treatment and
reuse, groundwater recharge and cloud seeding. Demand reduction options are significantly
more cost effective and can be implemented in the short term making them available for
implementation during drought in response to specific triggers of severity. Demand
measures includes water saving education programs, regulation of water allocation and use,
water monitoring, metering and forecasting systems, water markets and pricing, and water
efficient technologies. The implementation of supply augmentation and demand
management options must be fair and equitable and targeted at reducing vulnerability.

For each sector vulnerable to drought there are many specific options available to augment

supply and reduce demand that are too numerous to mention here. Sector-specific
guidelines for IWRM, drought triggers level and exposure reduction is recommended.

The nature-based or green infrastructure approaches to sustainable land use and land
management that involves the wise stewardship of natural resources to improve soil
condition (e.g. adding soil organic carbon), increase biodiversity and vegetated land cover,
and enhance the supply of ecosystem services will reduce or halt land degradation and
desertification and increase the resilience of communities vulnerable and exposed to
drought risks (Tsegai et al. 2015, Lei et al. 2016, Tadesse 2016). Soil is particularly important
for reducing vulnerability. For example, characteristics of soil porosity, texture, exposure,
relief, the amount of organic matter and bulk density will influence soil water retention. A
mix of the hard infrastructure (e.g. water supply augmentations) and soft solutions (e.g.
capacity building, green infrastructure, nature-based solutions) will be best at absorbing and
recovering from the effects of drought (Coates and Smith 2012).

4.3.3 Communication, education and capacity building

Non-structural measures to reduce exposure and increase resilience to drought risks center
on methods to communicate and educate communities about drought risk (UNISDR 2015,
Tadesse 2016) and build adaptive capacities. For example, identifying and demonstrating
clear links between drought risk reduction interventions in agricultural systems and
livelihood improvements will motivate farmers to invest scare resources in interventions

'8 See http://www.ais.unwater.org/ais/pluginfile.php/571/mod page/content/85/FAO.pdf
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(Global Water Partnership Eastern Africa 2016). The relatively high levels of on-farm
investment in technology, and/or changed land management practices to reduce drought
risks may require farmers to take on debt. They will be reluctant to do this unless the
benefits to their livelihoods are clearly demonstrated. Successful communication of the
drought risk reduction strategies available to farmers and the potential benefits can be
achieved through group and social network approaches to disseminate information (Global
Water Partnership Eastern Africa 2016). The high level of uptake of mobile phones and ICT
in less developed economies, in addition to providing a platform for distributing drought
warnings (see Chapter 2), could also be used to disseminate information about sustainable
land management practices that enhance resilience. There should be community-led, bottom
up initiatives to create sense of ownership of drought resilience and risk reduction strategies
(Global Water Partnership Eastern Africa 2016, Tadesse 2016), which should engage with
and empower groups typically marginalized such as the poor, migrants, indigenous,
women, young and old, disabled (UNISDR 2015, Tadesse 2016, Windhoek Declaration 2016).

44 Transfer and share drought risks

Sharing the risks of drought aims to transfer risks from those most vulnerable to a wider
part of the community which traditionally may not directly be impacted by drought but
which receive benefit when drought impacts are mitigated or non-existent. The goal is to
design and implement intelligent, risk reducing financial strategies that finance relief,
reconstruction and livelihood recovery to impacted areas. It’s important these types of tools
mobilize financial resources and involve the private sector (Tadesse 2016). Examples of
intelligent approaches include insurance products (micro-insurance, reinsurance) and an
expansion of the risk pools to national, regional, and global scales.

A novel approach presented by Shiferaw et al. (2014) is the development of weather index
insurance. Index insurance is a type of insurance linked to an index such as rainfall,
temperature or crop yields, as opposed to the actual losses that can be difficult to assess.
Index insurance has lower transaction costs and wide applicability in rural areas with
weather stations, making it more viable for poor farmer to participate (Alderman and Haque
2007). The weather index is regressed to changes in agricultural productivity to trigger
payment of indemnities when the index goes below a certain level. For example, an
extended period of low rainfall may trigger an insurance payment if there is a previously
established correlation between the recorded levels of low rainfall and crop failure. Drought
indices (see Chapter 2) such as the simple SPI or the more complex composite indicators
would be ideal for use in weather index insurance for drought. It is important that any index
insurance includes a monitoring program to mitigate the likelihood of adverse outcomes
whereby indemnity payments are grossly insufficient to cover the losses. The ability to
access global insurance markets to transfer the risks associated with low-probability, high-
consequence events makes weather index insurance potentially useful for managing
drought risk (Shiferaw et al. 2014).

Weather index insurance could also be used to inform payments delivered under social
safety net schemes (Shiferaw et al. 2014). Social safety nets provide livelihood support and
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contribute food security during times of shock. They are often community driven, and share
resources to the most vulnerable and severely affected by weather hazards such as drought.
The World Bank has established several risk-sharing and safety net programs and initiatives
that provide insurance to farmers impacted by drought!. Their Agriculture Insurance
Development Program and the Global Index Insurance Facility scale up agriculture insurance for
farmers who are vulnerable to catastrophic weather events. In India, the World Bank has
developed an innovative crop insurance program that has benefited 1 million farmers. There
is considerable technical detail behind these World Bank programs so the bank should be
consulted for more information.

19 http://www.worldbank.org/en/topic/agriculture/brief/reduce-risk-vulnerability-and-gender-inequality-in-
agriculture
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5 Recommendations

1. Drought monitoring and early warning systems

Many indices and indicators are available for drought monitoring and forecasting, and they
each need to be associated to triggers of response as drought conditions deteriorate. It's
important to select appropriate indicators and identify relevant triggers. Work by
Steinemann and others (Steinemann and Cavalcanti 2006, Steinemann et al. 2015) provides
very useful guidelines for selecting indicators and trigger points. The US National Drought
Monitoring Center has developed a state of the art drought monitoring and forecasting
system which should be used as a template for new drought monitoring systems.

2. Drought risk assessments

The drought risk assessment provides important information to help authorities target
drought risk prevention, mitigation and crises response actions to those communities and
sectors most vulnerable to drought, and in locations where drought characteristics are
currently or are forecast to be most severe. Assessing vulnerability is a core component of
assessing risk. A vulnerability assessment needs a conceptual framework and should be
populated with data and indicators describing biophysical and socio-economic components
of vulnerability. It is important to have consistency with indicators across drought
monitoring and early warning systems and vulnerability assessments so that appearance of
drought and the impact on vulnerable systems is explicit and recognized early. The
appropriate selection of indicators, especially for adaptive capacity, will reveal the ability of
vulnerable communities to respond and adapt to current and emergent risks.

3. Sustainable land and water management and diversifying and modernizing
agriculture

For each economic sector vulnerable to drought there are many specific options available to
augment supply and reduce demand of water resources (based on different trigger levels),
and better manage the land and biodiversity to enhance resilience to drought. The options
are too numerous to mention here. Sector-specific guidelines for INRM, drought trigger
levels, land and biodiversity management, exposure reduction and enhanced resilience are
recommended.

4. Risk sharing

Novel tools are available to insure communities against severe drought. The design and
implementation of these tools is complicated. The World Bank has extensive information
and case study examples of insurance and risk sharing programs.
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Introduction

Each year, drought negatively affects millions of people worldwide, bringing significant
damage to environment, economies and livelihoods. A complex natural hazard that can
occurs in any part of the world, drought has both natural and social aspects, and it is the
social dimension that transforms drought into disaster. In any region, the risks associated
with drought are a product of both the region’s exposure to the event and the vulnerability
of local society to drought. Women as a social group are the subject of particular concern
when it comes to drought, since most current national drought management policies are not
gender-responsive, even though women are acknowledged both as important stockholders
and as a target group in drought risk-management activities.

The assumption that negative impacts of drought have similar effects on both women and
men has existed for a long time. However, it is now recognized that women and men are
affected by drought differently, and that gender inequalities diminish women’s capacity to
cope with drought. It has been acknowledged that women are important holders of drought-
related adaptation and risk reduction knowledge and skills. Therefore, there is an urgent
need to adopt gender-responsive approaches in drought preparedness policy making and
programming to enable the crucial role of women as actors in drought-risk management
initiatives.
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Drought disasters — Why gender matters

Box: What is gender?2

The term gender does not refer to male or female, but rather to masculine or feminine — the
characteristics that society ascribes to each sex. People are born female or male, but learn to be women
and men. Perceptions of gender are deeply rooted in a specific culture, vary widely both within and
between cultural contexts, and develop over time. However, in any culture, gender can determine
access to power and resources. Given that strong imbalances within gender relations are typically
unfavorable towards women, the promotion of gender equality implies an explicit attention to women's
empowerment.

Yet gender inequalities and traditional roles do not affect women only — in some cases, men also
directly suffer from the gender roles imposed by society. For example, more men than women died
when Hurricane Mitch hit Central Americain 1998 because of societal expectations that they carry out
the majority of dangerous rescue activities. Men have specific vulnerabilities that affect their health and
safety and that are linked to gender roles, traditional norms and values imposed by society, and the
way in which prevailing ideas of masculinity are constructed.

The impacts of socioeconomic drought can affect men and women in many ways. The direct
and indirect impacts of drought can be divided into three groups:
e Economic impacts, such as failed or infected crops, loss of livestock production, loss
of income, capital deficit and increase in prices
e Environmental impacts, such as fires, soil erosion, loss of biodiversity/wildlife and
decrease in water quality
e Social impacts, such as health and public safety hazards, conflicts between water
users, reduced quality of life and increased poverty

Drought vulnerability is a complex concept, which includes both biophysical and
socioeconomic drivers that determine people’s vulnerability and their capacity to cope with
drought. Components of drought vulnerability include inadequate disaster management,
technological and economic limitations, social factors and environmental constraints.?!

While vulnerability of women to extreme events is frequently highlighted, there is a need to
avoid oversimplifying the issue and seeing women as victims because of their sex. Women
are more vulnerable than men not because they are “naturally weaker” - they are more
vulnerable because their social roles, responsibilities, limitations and capacities are different
from those of men.22 Women are often poorer, receive less education and are excluded from
political, community and household decision-making processes. Such economic and social

2 EA0 (2016): Gender responsive disaster risk reduction in the agricultural sector, p.51; UNEP (2010): Gender
and Disasters, p. 1; UNFPA/ WEDO (2009): Women at the Forefront, Climate Change Connections, p. 2

2L Carmi, Diletta (2016): The gender dimension of drought in Fedis Woreda district, Ethiopia, Working paper
2016-8, p. 2.

2 UCN et al( 2009): Training manual on Gender and Climate Change, p. 109; FAO(n.d.) Does gender make a
difference in dealing with climate shifts? p. 3, http://www.fao.org/docrep/012/i1331e/i1331e00.pdf ( 16/11/2017);
Neumayer, Eric/Pluemper, Thomas (2007): The gendered nature of natural disasters: the impact of catastrophic
events on the gender gap in life expectancy, 1981-2002. Annals of the Association of American Geographers, 97
3), p. 27.
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inequities translate into fewer assets and means available to women for coping with the
negative effects of the drought.?

The capacity to respond to drought is often influenced by decision-making power over the
use of households’ assets in case of a hazard - an approach that compromises the
involvement of women in drought-related decisions. Main indicators used to assess
response capacity are education, participation in training, systems of saving, access to
information related to drought, decision-making power over agricultural practices and
technologies, livestock management, family size and place of residence, access to and control
over money, social support availability, mobility, and ability to take part in income-
generating activities.?

Gender-based differentiation in disasters and vulnerability: implications for women vs.
men from various world regions:?

Condition/situa | Specific Examples
tion implications for
women
Impacts of Increased demand e In Vietnam, Shaw et al. (2008) found that
slow-onset to collect, store, women have to collect water from sources that
disasters (e.g. protect and are located farther and farther afield as each
drought, distribute water drought takes its toll. Asheber (2010) found
desertification, | and food for the similar trends in Ethiopia, and Dankelman et al.
land household - a (2008) in Senegal, where women were more
degradation) responsibility that severely affected by water shortages than men,
typically falls largely due to their role as water collectors for

solely to women,
leading to
decreased school
attendance, among

the household. The women have to travel

farther in search of water and spend more time

checking different wells for water availability.?”
e During the 2015 drought, the group most

other effects’ affected by malnutrition in Ethiopia included

. pregnant and breastfeeding women, children
Neg ative health and the elderly. Children do not receive enough
impacts

food, while women are more severely affected
by inadequate food supply than men. This can
be traced back to social structures, since even

3
the pregnant women are second in li ne

% UNDP (2016): Gender, climate change adaptation and disaster risk reduction. Training module 2, p. 19;
UNISDR (2009): The Disaster Risk Reduction Process: A Gender Perspective. A Contribution to the 2009 ISDR
Global Assessment Report on Disaster Risk Reduction, Inputs from the Gender and Disasters Network, p. 3-5;
Carson, Marcus et al (n.d.): Institutionalizing gender equality in disaster risk reduction, p.43.

4 Carmi, Diletta (2016): The gender dimension of drought in Fedis Woreda district, Ethiopia, Working paper
2016-8, p. 3.

% UNDP (2013 ):Gender and Climate Change, Asia and the Pacific, Disaster risk reduction, Training module 3, p.
21

% Care International (2016): Hope dries up? Woman and girls coping with drought and climate change in
Mozambique , p. 7; also: Bradshaw, Sarah/Fordham, Maureen ( 2013): Woman, girls and Disasters. A review for
DFID, p. 23.

" Goh, Amelia (2012): A literature review of the gender- differentiated impacts of climate change on woman’s
and men’s asset and well-being in developing countries, Capri, Working paper 106, p.12 with further references.
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after men when it comes to distributing food in
the household?

Less access to
early warning
information
and lower
ability to
respond

Warnings in many
cases do not reach
women.

Women lack
adequate
awareness of how
to react to
warnings.

Women tend to
undertake the
responsibility of
transporting
children

and the elderly to

safety

Studies show that in South Africa women in
farming communities do not have the same
access as men to climate forecasts. Men
preferred the radio as the main source of
information, while women preferred seasonal
forecasts provided through extension officers in
a “teach-in” situation. Women expressed this
preference because they “like to ask questions,”
and because “their time is not flexible enough to
be able to sit and listen to a radio program at a
fixed time.” Men, in contrast, said that they had
no problem scheduling a regular time to listen
to radio broadcasts.?

Research conducted In Burkina Faso has shown
that gender, as well as ethnicity and politics,
profoundly shape the way that climate forecast
information offered through participatory
workshops was shared and accessed. Most of
the workshop participants (93.4 per cent) were
men. In one village, male village leaders did not
invite women to the workshop so as not to
reduce the number of places available to male
farmers.30

Lower levels of
ownership of

Less control over
production and

In Mexico, unmarried and widowed women
with children suffer the greatest economic stress

land and other | markets; as a result of drought, since their access to
resources ] bili resources is very limited. Some of these women
ower ability to. were forced to sell their livestock, further
adapt to ecological . . 3
. reducing their assets
changes, which .
leads in crop Less than 10 per cent of women farmers in
. India, Nepal and Thailand are the rightful
failure
owners of the land they work on
In Malawi, the value of assets owned by male-
headed households is more than double than
that of female-headed households. Male-headed
households are also more likely to own
agricultural assets
Lower income Greater Women earn only 70 to 80 per cent of men’s

vulnerability to
shocks such as
food shortages and

earnings in both developed and developing
countries

% Oxfam (2016): Consolidated gender analysis for the Ethiopian drought response, p.7.

% Goh, Amelia (2012): A literature review of the gender- differentiated impacts of climate change on woman’s
and men’s asset and well-being in developing countries, Capri, Working paper 106, p.8 with further references.
% Goh, Amelia (2012): A literature review of the gender-differentiated impacts of climate change on woman’s and
men’s asset and well-being in developing countries, Capri, Working paper 106, p.8 with further references.

%1 Goh, Amelia (2012): A literature review of the gender-differentiated impacts of climate change on woman’s and
men’s asset and well-being in developing countries, Capri, Working paper 106, p.6 with further references
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crop failures.

Lower levels of o Of the 793 million illiterate people in the world,

education Restrict women’s
access to
information and
limit their ability
to prepare for and

two-thirds are women

respond to

disasters
Lower levels of | Women'’s o  Women are poorly represented in decision-
participation in | capacities are not making bodies. Sociocultural norms and
decision- fully realized, their attitudes bar women’s participation in decision
making bodies | needs and concerns making.

are not voiced and
their interests are
overlooked in
policies and

programines

Poor access to | Women are e Analysis of credit schemes in five African

resources negatively affected countries have found that women receive less
by inequitable than 10 per cent of the credit provided to men.
access to markets, e  Women face more difficulties applying for
credit, information credit, since they often do not possess assets
and relief services, necessary for collateral
which results in
less ability to

recover from the
effects of disaster

These examples convincingly illustrate that addressing varying needs of men and women in
the development of drought preparedness initiatives is a necessary approach from the
perspective of human rights, also warranted from an economic viewpoint, since it results in
more efficient and cost-effective disaster risk reduction measures. By reducing gender
inequalities and empowering women, gender-responsive drought approaches ensure that
the needs of men and women are equally met.

Moreover, a gender-responsive approach provides an opportunity to improve the pre-
disaster situation by increasing the capacity of both men and women to reduce and mitigate
disaster risks and promoting more equitable social relations.

Woman as agents of change in drought affected semi-arid region of north-east Brazil 3

A research study conducted in the late 1990s has brought attention to the ways in which
rural women who faced the challenges of drought took initiative to obtain relevant
knowledge and improve their livelihoods. The impoverished semi-arid region of northeast
Brazil is strongly affected by periodic droughts. Because of the lack of political will, local

%2 UNISDR (2009): Drought Risk Reduction Framework and Practices: Contributing to the Implementation of the
Hyogo Framework for Action, p. 63 with further reference.

72



drought mitigation measures do not effectively reflect the needs of women. As a result,
women either migrate to cities in search jobs or have to adapt to the economic challenges of
life in the region severely affected by disaster. To improve the situation, local women
became involved in drought mitigation measures. The study reviewed how women who
stayed in the region successfully organized self-help action groups in cooperation with local
and international NGOs to better cope with drought. The NGOs provided practical training
to women left behind when their husbands migrated to cities in search of jobs. Women
started to discuss their problems and seek solutions, such as acquiring new skills for income-
generating activities - sewing, lace making and artisan crafts. In addition, as women became
more active in economic and political activities, their efforts have also attracted the attention
of policymakers.

Pastoralist Boran Women in Ethiopia: Community Leaders for Drought Resiliency®
Capacity building, including literacy and numeracy skills along with microenterprise
training, have been provided to pastoralist women’s savings and loan groups in southern
Ethiopia from 2000 to 2004 as part of the Pastoral Risk Management (PARIMA) project of the
Global Livestock Collaborative Research Support Program. As a result of this initiative,
women in impoverished communities of the Borana Plateau, severely affected by the
droughts of 1983-1985, 1991-1993 and 1998-1999, became better prepared when facing the
2005-2008 drought cycle by preserving assets, securing access to income and improving food
security. Using a community-based approach to tackle drought-related issues, women
emerged as leaders, overcoming the constraints of domestic responsibilities. They engaged
in local collective action that sprung from their participation in cross-border visits with
Kenyan female leaders. The emergence of female activists among the Boran shows that
gender roles are not always static: “It was... highly unexpected, given that [in the past]
women have been typically limited to performing menial tasks and having a low social
profile in this society. Traditional gender roles are distinct for the Boran.”

Gender Mainstreaming into the national drought plan

Gender mainstreaming is an integrated approach that facilitates equal participation of both
women and men in designing a national drought plan to ensure that their varying needs and
priorities are addressed fairly.

Gender considerations should be integrated into every stage of the policy planning and
implementation process. Gender-based differences and issues should be considered in the
design and implementation of all 3 elements (the 3 pillars) of a drought preparedness plan:

1. Drought monitoring and early warning systems

2. Vulnerability and risk assessment

3. Drought preparedness, mitigation and response

The most important step in implementing a gender-responsive approach is identifying the
needs and priorities of women and men, boys and girls and to actively engage them as
participants in the planning processes. This will allow to assess their capacity and
perceptions of drought risks and to ensure that their perspectives are considered in the
design of an integrated drought risk management policy.

% Ferris, Elizabeth et al (2013): Disaster Risk Management: A Gender-Sensitive Approach is a Smart Approach
Chapter 4 of The Year of Recurring Disasters: A Review of Natural Disasters in 2012, p. 80.
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Women need to be meaningfully involved in identifying and monitoring risks, including
developing risk and hazard data and maps, identifying gender-specific aspects of risk and
vulnerability, as well as designing appropriate responses to risk (including establishing
early warning systems with gender-sensitive communication alerts, media and technology).
Drought preparedness and response plans should consider gender-differentiated
vulnerabilities and capacities. Women should be equally represented in community
drought-management committees, to help devise drought response in ways that promote
the importance of women as key agents of change. Using gender-responsive monitoring and
evaluation indicators can help assess the overall effectiveness of the national drought plan
and related programmes, as well as identify potential areas of improvement.

The following ten actions are key to ensuring a gender-responsive approach throughout
integrated drought risk management planning process.3

1. Incorporate gender perspectives into drought risk-management efforts at national,
local and community levels, including in policies, strategies, action plans and
programmes

2. Increase the participation and representation of women at all levels of the decision-
making process

3. Analyze drought and climate data through a gender lens and collect sex-
disaggregated data

4. Ensure that women are being prominently engaged as agents of change at all levels
of drought preparedness, including early warning systems, education,
communication, information and networking opportunities

5. Consider the reallocation of resources to achieve gender equality outcomes from the
actions planned

6. Take steps to reduce the negative impacts of drought on women, particularly in
relation to their critical roles in rural areas in the provision of water, food and energy
by offering support, health services, information and technology.

7. Include traditional knowledge and perspectives of women in the analysis and
evaluation of the characteristics of drought risk-coping strategies and solutions

8. Build the capacity of national and local women’s groups and provide an adequate
platform that presents their needs and views

9. Consider the level of women’s access to technology, finances, health care, support
services and security during drought

10. Include gender-specific indicators and data disaggregated by sex and age to monitor
and track progress on gender equality targets

3 Adapted from UNEP (2012): Gender and adaptation, Capacity development series Africa, p. 23.
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Gender entry points in the development of a national drought management policy

The table below identifies several gender entry points and general gender-related
considerations for the development of a national drought management policy. This is not a
detailed or exhaustive manual on how to create a gender-responsive national drought
management policy - the tailored design and implementation of actions may depend on the
local context. Country-specific approaches should be developed in collaboration with
national or local gender experts and organizations or experts with gender expertise. Yet,
recognizing that contextually grounding is critical for gender mainstreaming into a drought
management policy, country-specific approaches should be developed in collaboration with
national or local gender experts and organizations or experts with gender expertise. Pulling
in regional or global level expertise could further help to effectively address gender concerns
and opportunities in the design of the policy itself and also in the development of gender-
related monitoring indicators.

The second part of the document provides a short list of useful resources related to gender-
responsive drought and desertification (DDR) policy and project development.

The steps listed in the table is a slightly adjusted version of the steps developed by WMO and the
Global Water partnership (2014): National drought Management policy guidelines. A template for
action. (D.A. Wilhite). Integrated Drought Management Programme (IDMP) Tools and Guidelines
Series 1. WMO, Geneva, Switzerland and GWP, Stockholm, Sweden.

Step | Action Gender Entry points

1 Appoint a Aim for a balanced representation of women and men among
National Drought | leadership and decision- making positions, and at all levels of
Plan Task Force staffing

Ideally a dedicated gender expert is part of the task force to ensure and
oversee the inclusion of gender perspectives in the national agenda
including communication and education for integrated drought risk
management. It provides an opportunity to lay the foundation for
gender-responsive work It is also the first instance of establishing what
are the relevant gender issues in the drought context

2 Define the Include within the objective/goal of the plan the achievement of
Goals/Objectives | equality between men and women of different ages and increase
of the Drought their access to resilience-enhancing actions. Include a gender-
Plan responsive objective among the objectives of the plan. This could

for instance state that the aim of the policy is to close any gender
gaps relevant to a risk-based national drought management
policy such as a commitment to , that both men and women will
participate in and benefit from national policy, plan and financial
resources equally in all integrated drought risk management activities”

Ensure that at least one of the guiding principles of the policy
addresses the importance of gender equality and that the national
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Step

Action

Gender Entry points

drought management policy will fully take into account the
different needs and priorities of women and men, reflect the
socio-cultural norms and address the underlying causes of gender
inequality and discrimination against women and other
vulnerable groups. For example: It shall be the policy of the State
to....(j) Ensure that integrated drought risk management measures are
gender responsive, sensitive to indigenous knowledge systems, and
respectful of human rights.”

Seek stakeholder
participation

Encourage a participatory process with consultations and
feedback mechanisms with a wide range of stakeholders,

including women’s and minority group’s networks and academia.

Inventory data
and financial
resources
available and
identify groups at
risk

Inventory data

The collection of sex-disaggregated data is frequently mentioned
in the context of developing gender responsive policies as an area
in need of improvement. Indeed, it has been found that data
broken down by respondents” sex and age group “are not
systematically collected, analyzed or used to their full potential to
inform drought planning, preparedness and response. Without
this type of data, it is impossible to understand how different
groups of people are vulnerable and to plan strategies to increase
their resilience. Despite the need for improvement in the
collection of sex-disaggregated data, numerous resources exist
and new data can be generated easily within the context of
developing a national drought management policy.

Ensure that inventory data systems that monitor archive and
disseminate data on drought and vulnerabilities include sex-
disaggregated data and analysis of gender issues. They should be
maintained at national and appropriate sub- national levels to a
common and compatible standard.

Financial resources

Insufficient financial resources can hamper the development of a
gender responsive integrated drought risk management.
Therefore dedicated and adequate resources should be available
to develop and implement gender-responsive integrated drought
risk management plans at all administrative levels: national,
regional, sub regional and local. As a minimum funds should be
available for:

e The collection and analysis of sex-disaggregated data;

e A gender responsive risk mapping and assessment,
including a gender analysis of the proposed governance
and institutional responses,

e Gender responsive communication and education
activities

e Development of gender responsive indicators
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Step

Action

Gender Entry points

Risk mapping and assessment

A gender-responsive risk assessment should be precondition for
any development planning at national and local level so that
gender perspectives and risk reduction concepts will be applied at
the beginning in development. (The task force can address these
issues early in the policy development process, but more detailed work
associated with this risk or vulnerability process will need to be directed
to specific working groups at the state or provincial level as they embark
on the process of drought preparedness planning. These groups will have
more precise local knowledge and will be better able to garner input from
local stakeholder groups.)

5/6:

Prepare/write the
national drought
Plan and identify
unmet needs and
fill institutional

&aps

Step 5 and 6 represents a decisive step in the development of a
national drought management policy. Accordingly, building
gender-responsive integrated drought risk management requires
mainstreaming gender considerations into risk assessment, early
warning and response governance and institutional
arrangements. Because there are differences between women and
men in knowledge, skills, roles, responsibilities, access to
information, preferred medium for communication, and
opportunities for learning, while social constraints and cultural
practices also impact women and men differently. All these
differences need to be considered in the development of a
national drought management policy.

Ensure that membership of the sub-committees are gender
balanced and supported by gender experts to ensure that gender
considerations are addressed from the start. It is also advisable to
establish a dedicated gender working group to support the risk
assessment committee by identifying cross-sectoral gender gaps,
research and capacity building needs.

Integrating a gender perspective can improve the effectiveness of
mitigation and response, monitoring and early warning systems
as it enables more specific and differentiated information to be
gathered, and more precise and detailed analyses to be made,
which leads to better preparedness and preventive mechanisms,
and more accurate and measurable responses, thus reducing loss.

Of particular importance is to conduct a gender-responsive
drought impact/risk and vulnerability assessment The
assessments should include an analysis of existing vulnerabilities
and capacities specific to both women and men, an evaluation of
the risk faced by both groups considering differing social and
economic roles and responsibilities. In this context the availability
of sex- disaggregated data and analysis is of high importance.

To ensure that the proposed governance and institutional
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Step | Action Gender Entry points

responses does not unintentionally reinforce existing gender
inequalities and delivering change for women beyond the pre-
drought status quo, a gender analysis of the proposed governance
and institutional arrangements is highly advisable.

7 Communicate/E | Engage/consult gender experts and local women’s and minority
ducate groups to ensure that public awareness and education and
capacity-building campaigns are tailored to the specific needs and
social behavior of both women and men and reaches them
equally.

8 Evaluate the plan | Develop gender-sensitive indicators to monitor progress and
evaluate the policy, plan and programs.

Tools and resources

Below is a list of resources and tools that can be used in the development of a gender-
responsive national drought policy. All publications include a number of additional
resources, tools and checklists related to gender-responsive stakeholder inclusion, gender
analysis, gender data gathering, indicator development for monitoring and evaluation, and
much more.

CARE, UN Women and GIZ (2015): Making it count. Integrating gender into climate
change and disaster risk reduction: A practical how-to guide
http:/ /careclimatechange.org/ wp-content/uploads/2015/09/Making-It-Count-EN.pdf

The guide has been developed for project staff, government and non-government partners
for use in the design, implementation, monitoring and evaluation of climate change and
disaster risk reduction activities. It gives suggestions on how to practically address gender
and women’s empowerment in climate change and DRR projects, or projects with
integrated climate change and DRR considerations. This guide is designed to complement
the wealth of sector-specific resources available for gender, climate change and disasters; it
acts as a starting point for further analysis on these topics.

FAO (2016): A gender-responsive approach to disaster risk reduction (DRR) planning in
the agriculture sector. Guidance for supporting rural women and men to build resilience
in the face of disasters

http:/ /www.fao.org/3/b-i6096e.pdf

The training guide is intended primarily for policy-makers and practitioners, who have a
good understanding of disasters but limited knowledge of gender issues, and who work on
DRR policies, plans, information systems, or other activities related to disaster-prone
communities.

The guide provides both theoretical and practical approaches for gender-responsive DRR
planning, and also presents stories that illustrate how gender issues cut across men’s and
women’s experiences of disaster risk and can be addressed in DRR decision-making. An
overview of a gender-responsive planning process is also provided, with emphasis on how
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to collect and use sex-disaggregated data and conduct a gender analysis, including a
glossary of key terms and a “tool box” of qualitative data collection methods.

The International Federation of Red Cross and Red Crescent Societies (2010): A practical
guide to Gender-sensitive Approaches for Disaster Management

http:/ /www.ifrc.org/PageFiles/96532/ A %20Guide % 20for %20Gender-

sensitive %20approach %20to %20DM.pdf

The guidelines are intended to help Red Cross and Red Crescent national societies and the
International Federation of Red Cross and Red Crescent Societies (IFRC) to incorporate
effective gender-sensitive and inclusive approaches into their disaster management
strategies when assisting communities prepare for, respond to, and recover from disasters.
The publication provides background information on IFRC policies for gender-sensitive
disaster management programming. The guidelines identify key issues to consider and
actions to take when working on each phase of disaster management to develop disaster
risk-reduction (prevention, mitigation and preparedness), response, and recovery initiatives
that equally involve and benefit men, women, boys and girls. This includes a specific focus
on developing the organizational capacity of national societies to achieve gender equality
both in disaster management programming and in general work.

UNISDR, UNDP and IUCN (2009): Making Disaster Risk Reduction Gender-Sensitive
Policy and Practical Guidelines

http:/ /www.unisdr.org/files /9922 MakingDisasterRiskReductionGenderSe.pdf

Included in this publication are policy guidelines on gender mainstreaming, along with
practical recommendations on how to institutionalize gender-sensitive risk assessments,
implement gender-sensitive early warning systems and use gender-sensitive indicators to
monitor the progress of gender mainstreaming.

Oxfam (2011); Gender and Disaster Risk Reduction, A training pack

https:/ /policy-practice.oxfam.org.uk/publications/ gender-and-disaster-risk-reduction-a-
training-pack-136105

The training pack has been developed for Oxfam, partner organizations and other agencies
working in areas associated with DRR. Its purpose is to provide a “gender lens” through
which to plan, implement and evaluate DRR activities. The focus is on the operational
aspects of projects and programmes, and to a lesser extent on influencing broader
institutional policies and practices through policy and advocacy work. The pack aims to
develop the skills and competencies of participants in addressing gender issues throughout
the project cycle from assessment, analysis and planning to implementation, monitoring and
evaluation.

Gender and Disaster Sourcebook (web page)

http:/ /www.gdnonline.org/sourcebook/index.php

A one-stop, user-friendly electronic guide to a broad range of resources, including academic
publications, in-house reports and documents, first-person accounts, research protocols,
good practices, checklists and field guides, gender mainstreaming guidelines, case studies,
women’s initiatives, relevant websites, training materials, university syllabi, policy guides,
bibliographies, photos and resources for trainers.
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