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The Global Maln messages
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Q | Drought is a complex hazard that affects multiple
t a S sectors and systems

Impacts are diverse, cross-sectoral, interconnected
and their geography is changing

Solutions need to address multiple risks & impacts




Atlas features

 Maps and infographics
« Conceptual models

« Explanatory texts and narrative
(synthetic)

» Boxes: deep-dives on selected
topics

* Length: 100-120 pages
 Format: Digital and printed



Structure

Foreword (UNCCD)

Preface & scope

Part 1. Introduction

Part 2. Impacted systems

Part 3. Examples from the World

Part 4. Managing and adapting to
drought risk




Part 1: Introduction

« Motivations

» Definitions and state-of-the art knowledge of
drought issues

« Conceptual framework: the need for a multi-
sectoral & systemic approach

[~10 pages]




Conceptual framework

Expansion of the IPCC framework: R=H X E xV
Impact-oriented approach (land perspective)
Hazard: climate + anthropogenic components

Direct and indirect impacts (system
interdependencies)

Systemic drought risk management and
adaptation strive to avoid trade-offs and
maladaptation and to identify leverage points
for positive cascading effects for communities
and sectors

B) The systemic nature of
drought risks & impacts

A) Components and drivers
of drought risks & impacts

"""" feedbacks eeeses

ROOT CLIMATE HAZARD(S) : World/worldregion (e.g. multiple countries)
CAUSES Natural . iy :
variability I m 1 =
A;I'ankl o » - e :
climate

" Precipitation

deficiency High
evapo-
B transpiration
.
Reduced Reduced
streamflow snow, soil & g :
 &reservoir groundwater |

EXPOSURE

. Direct exposure
ocio-

economic («:;t)l;:rmo:;th . DROUGHT
and political RISKS &

conditions, IMPACTS

structures, "
Indirect exposure
processe: 5

choices & as a result of sector &
vakies systom interdependencies

feedbacks
b,

SYSTEMS'
VULNERABILITIES
Societal &

infrastructure
susceptibilities

Ecosystem I
mepﬂbnnml

Lack of coping capacities I

Lack of adaptive capacities
(only relevant for future risks)

................ feedbacks ssssssssssssssssnnssssassisssssnssassnnsnnsssnnnsiinns

C) A systemic perspective
on solutions

» System/sector interdependencies * Non-linear relationships
* Interconnections * Feedbacks

* Dynamics
= Uncertainty

* Compounding effects
* Cascading effects

* Tipping points
* Globally/regionally networked risks

Hagenlocher et al. 2023



Part 2. Impacted systems at global level

O

O O

AGRICULTURE PUBLIC HYDROPOWER INLAND ECOSYSTEMS
WATER NAVIGATION
SUPPLY
~ 20 pp. ~10 pp. ~ 10 pp. ~5-7 pp. ~15 pp.

n2\

[~70 pages]
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2.1 Agriculture

m2

[~20 pages]

« Short intro on the relevance of this sector to
droughts

« Conceptual model of drought risks for agriculture
& livestock

 Current & future hazard: SMA-3

+ Topics

1.

No Uk WN

Livestock: cattle, poultry, pigs
Major crops: wheat, maize, rice, soy
Flash droughts & heat events
Virtual water transfers

Drought impacts on crop yields
Livelihoods

Irrigation efficiency paradox



Conceptual model for agriculture
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Drought impacts on crop yelds

Soybean Wheat Spring Maize main

Wheat Winter Rice main

Country susceptibility

Null/
nodata Verylow Low Medium High Veryhigh

f
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Virtual water from agriculture
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Virtual water

Virtual waster 15 the total amount of water requred  ta
pracuee a commadty (eg foed). Every gram of food traded,
cames vriual water from where 1t 15 produced to whese it =
caruned Glbal trade, inchding food trade, has steadily
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s e lagest cotrbutor to vintual water (56%1 Every
year, trllons of cubic meters of virtual water ae trareporied
in gicbal trade™ Water scaxcity is a senous global
prablen, impacting about two $ircs of the global population
for at learst one month a year™ £5 I addtion,
chmate change is altering rainfall and evaperative potential
pattems acass the warld leading to further changes in water
availabiity in marry segons. Virtual warter can both alleviate
waler shortages i water stressed temitones but at the same
tme N can exacerbate water shortage through virual water
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Agricultural dependency and livelihoods

B
Farm field size (ha)

- very small (<0.64)

B smau (0.64i2.56].

- larqeljle—VlOO‘l - .

B e taroe (> 200 | Agricultural land
Small farmers: LRt

- Up to 2ha
- combat undernutrition Upto Sha
. . . Up to 10ha Half of agricultural

- provide crop diversity - 7 T — e e o =
- lower post-harvest losses Up to S0ha

Up to 100ha
Up to 200ha
Up to 500ha
Up to 1000ha

All sizes

Crop production
(used for food, animal feed and fuel)

Half of crop
production is on
farms of <10ha

0 20 40 60

Cumulative share (%)

Farms of < 10ha use 40% of
agricultural lands and produce
55% of the world’s food

Food supply
(crops used for human food only)

Farms 20-50ha

Cumulative share (%)

produce 4% of the
world's food
1 T T T T 1
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Cumulative share (%)



The irrigation efficiency paradox

Increase in water efficiency

!

Increase in water consumption,
if not accompanied by policies

Area equipped for irrigation (AEI)

100%

Area equipped for
irrigation (AEl) as a
proportion of a
1x1km cell area

----- 0% 1§
%
Y
Evidence of water conservation o Z,{‘
technology on water consumption ]
o 2 2 J
ik I > g # Surface irrigation Sprinkler irrigation
P / 40 to 70% Crop transpiration © 65 to 85% Crop transpiration
©  FaualiAmbiguous k= 10 to 25% Evaporation T 10 to 30% Evaporation
® NA A <. Map 1: Area equipped for irrigation, with an overlay of evidence of water 15 to 50% Surface runoff and dODd 5t0 15% Surface runoff and

conservation technology on water consumption.

subsurface recharge subsurface recharge

Drip irrigation
85 to 95% Crop transpiration
5t015% Evaporation
0t010% Surface runoff and
subsurface recharge

Grafton, R. Q. at al. (2018). The paradox of irrigation efficiency. Science, 361(6404), 748-750.
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[~10 pages]

2.2 Public water supply

« Short intro on the relevance of this sector
to droughts

« Conceptual model of drought risks for
public water supply

 Current & future hazard: SPEI-12

« Topics

1. Renewable water & diversity of water
resources

2. Urban drought risk
3. Water supply for sanitation & hygiene

15




Domestic water use
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Urban drought risk
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Water sanitation and hygiene

Share of the population using safely

managed drinking water (2022) (%)
E
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THE WATER CRISIS AFFECTS
WOMEN MORE THAN MEN

Lack of access to water places a
heavy burden on women and girls

S

Increased demands of Negative impact on
CAREWORK EDUCATION
Increased risk of Negative impact on

VIOLENCE HEALTH AND HYGIENE

><

Lack of Negative impact on
WOMEN'S VOICES FOOD SECURITY

#*



2.3 Hydropower @

[~10 pages]

« Short intro on the relevance of this sector to
droughts

« Conceptual model of drought risks for HP
* Current & future hazard: SQI-6

« Topics
Drought impacts on hydropower
Economic impacts

Environmental impacts

N

Compound events (e.g. hydropower &
conflicts)

19




The impacts of droughts on hydropower

Current hydropower generation exposed to change in drought duration

In 2023, the drought in the Amazon
region led to the two-week
shutdown of Brazil’s 4t largest
hydropower operator, located on
the Rio Madeira

Extremely low water levels in Lake
Kariba in 2019-2020 resulted in
frequent power cuts of up to 18h
per day for at least 3 months in
Zimbabwe

Hydropower capacity (GW) ©0-02 O 02-08 Q08-1 () 1-5 Os—m 010—45

The 2022 drought in China’s biggest
hydropower producing province,
Sichuan, led to disruptions to local
industries, while exports to other

Chinese regions had to continue to fulfil
cross-provincial power transmission
contracts

drought duration

Ratio of change

S SRR

70— I Median case
W Drought case

Average:
$62

Price per megawatt hour ($)

Northern Southern Arizona Northwest
California California

Planned future hydropower generation exposed to change in

0% =
-9

Source: WB report: “What the future has in store. A New Paradigm for Water Storage”



Compound events

Negative impacts of droughts on hydropower can be exacerbated by compounding weather Floods
and climate events l
Dominant effects of climate change on global hydropower - . .
Olit So_Ti Soil erosion
N\ me o o | : L :
g v W | ‘ Sediment accumulation in reservoirs
C\Kd 5Ol R i A T

3L -

%ﬂi )] S | | |
Y N
| =]

4 & i,
Low High \\ /\ oV N T
‘@O & Glacier Melt : ) ” .@ i
o : Earlier Snowmelt 0 B [ ‘T | ;HP! \ 4 = OT__. \
| =)

O% &% Extreme Precipitation '@ ik, ’@& N4

O ‘ Precipitation
=== Streamflow

S & Floods Basemap
il Increased Variability B Malor Rivers
3% £  Droughts Mountain Ranges
. Glacial Lake Outburst @ Existing and Planned Hydropower Plants
[I'@ Floods (GLOFs) T ~L Increase/Decrease (Global Energy Observatory, 2018; Zarfl et al., 2015)

Figure 3.11 » Power generation capacity required for cooling by country/region in the Baseline Scenario

000 — ! : Y SR A B - b:
Heatwaves o A 6
1 . | ’ . J
. 0 ) a0% 25% 50%
Increase cooling needs,
200 In addition to favouring low water storage, floods can increase erosion upstream
1 1 b - and thus cause more sediments to flow into downstream reservoirs (Ward et al.
Wh e n Wate r IS u n ava I Ia Ie 0 2020). This exacerbates the already existing problem of reservoir storage capacity
India China  United States Middle East Braz Indonesia Mexico t@:car‘ Rest of world loss due to sediment filling (Perera et al. 2023).
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2.4 Inland navigation [~5-7 pages]

- « Short intro on the relevance of this sector to
: droughts
' : ;F;. n e . ‘_“ o e « Conceptual model of drought risks for inland

o G , AT Wt — M navigation
e Current & future hazard: Low Flow Index

« Topics

1. Drought impacts on large shipping
corridors

2. Social & economic impacts




Disrupted supply chains

Bearing capacity index

(BCI)
0
02
L
.
[P
_ag

USA: In 2012, drought in the U.S. affected
water levels in the Mississippi River, with
* barge depths reduced from the normal 14
to 7 feet deep (from circa 4m to 2m). The
decrease in water levels disrupted the flow
of goods through inland navigation. The
" drought also “affected the transportation
routes and fishing grounds of Native Amer
ican peodples residing along the river. In to-
tal, thé drought: created costly challenges
for communities and the broader economy,
with losses estimated up to $ 20 billion.

Map 1: Global distribution of bearing capacity index (BCl).
The map above, taken from a study by Wang et al. (2020)
shows the global distribution of bearing capacity index (BCl)
for large river waterways. The BCl refers to the navigational
capacity of a given waterway in terms of freight volume
that can pass a given cross-section.

Source: Wang et al. (2020).

Impaired inland navigation can have cascading

effects through supply chains and trade.

4 many._faced @ 1.5% drop in its industrial production, which

Rhine: The 2018 drought in Europe impaired navigation on
the Rhine (see Fig. 1, top right), Europe’s busiest waterway
corridor, on which raw materials and finished goods from
multiple industries along its riverbanks are transported. Wa
ter levels dropped to historic lows, severely limiting the depth
at which vessels could navigate. This forced many vessels
to reduce:their'cargo loads to prevent grounding, leading to
decreased efficiency and higher shipping costs (see fig top
right). Some larger vessels were unable to navigate at all,
disrupting supply chains and’causing delays-in the delivery
of .goods Vinke et al. 2022) Thjs had a significant effect on some
_~of the countries that rely on the waterway. For example, Ger-

N resulted in a 0.4 % decrease of its GDPHansen2023)

Panama:.The 2023 El Nifio-induced drought in Central America
had unprecedented impacts on navigation through the Panama
Canal, which carries 5% of all global maritime trade. Global trade
was impacted, as cargo ships were forced to wait for weeks to use
the canal due to the decreased amount of water available to fill the
canal locks. Moreover, restrictions were imposed on ship depths,
equally impacting international supply chains. Shippers auctioned
slots to jump the queue or opted for detours. The drought affected
the national income of Panama as toll revenues dropped by $ 100

million per monthMereno, 2024) threatening employment in canal-re
[ated quustnes(Wurld Weather Attribution 2024)

L

g e Fig. 1: PJK freight rate index for the Rhine Region.

T e N The graph illustrates the liquid cargo freight rate ind
(yearly averages) for gasoil transport in the ARA-Rhit
area, showing the price increase during the low flow
periods in 2011, 2015 and 2018.

Source: https:/fwww.ccr-zkrorg/files/documents/om/om22_II_en.pdf

China: In the summer of 2022, the Yangtze River, China’s long
est and most important river, which connects the mid and south
west of the country with the Shanghai seaport(kenings & Wiegmans
2017) reached record-low water levels, with some sections and
tributaries drying up entirely!®sA 2022 Some monitoring stations
measured a six-meter fall in water levels, reaching the lowest
levels recorded since 1865¢Parker2024) The |ow flows affected in
land navigation, leading to some shipping routes in the middle
‘and lower sections closing down(Pavidsen2022)
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2.5 Ecosystems [~15 pages]

« Short intro on the relevance of this sector to
droughts

1. affected processes, possible feedbacks
2. tipping points and long-term trends
3. how drought manifests in different biomes

« Conceptual model of drought risks for
ecosystems

 Current & future hazard: SPEI-6

+ Topics
1. Biodiversity
2. Carbon cycling
3. Ecosystem transformation
4. Compound hazards

24




Biodiversity

Drought can negatively impact
biodiversity, but biodiversity
can mitigate drought impacts
to an ecosystem.

Drought _can P biodik
biodiversity can mitigate drought impacts to an ecosystem.

Drought can impact terrestrial ecosystems both above
and belowground as well as aquatic and coastal ecosystems.
Impacts can be both direct (for example, reductions in water
flows can trigger fish die-offs, (see Fig. xx, opposite-bottom)) or
indirect (for example, a change in the nutrient composition
of leaf litter from drought-stricken vegetation can change
the predominance of bacterial versus fungal decomposers,
right). Often the impacts on cne species cascade through the
systern; wide-spread tree die-offs in forests result in loss of
habitat for other species and in some areas increase the risk of
catastrophic wildfire, which can further harm blodiversity (see
Fig. xx, below-left).

However, the presence of strong biodiversity levels can also
mitigate the impacts of drought For example, in biodiverse
forests, the presence of drought-resilient trees can mitigate
overall tree loss, even If the impacts are greater for drought-
vulnerable species (see Fig. xx, below-right). This argues for
drought mitigation measures in order to protect blodiversity
as well as biodiversity protection and enhancement in order to
mitigate drought.

rsity, but

1: Drought impacts to tropl
Ipsum sl
pellentesque temgor
amet risus nutrum grav
l r a odio quis, euismod

[

Blodiversity Intactness Index (BII)

B o - 70%
B 7o -7s%

< Map 1: Global map of blodiversity intactness index.
or sit amet, ctetur adipiscing elit

[ 75 - 00 Lorem ipsum do
80% - 85% .
B5% - 90%
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rewbokkot-at-2016-scence
- 97.5% - 100%
R Selection
Resource partitioning Facilitation Selectio
Aboveground Reduced
Shading and accessibility
to herbivores
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canopy
packing

Belowground

and

More diverse
microbial
community
and litter input

Hydraulic
redistribution

Indigenous stewardship of biodiversity

Humans critical actions
can both help and harm biodiversity levels. Indigenous peoples are
i imgortant to ing bi ity globally. Though

Indigenous groups comprise 6% of the worlds population, they
steward areas accounting for 80% of the world's biodiversity .
Halism and reciprocity are ised in many value
systems, which can offer altematives to dualistic worldviews that
see humans as separate from other parts of the natural world. By
emphasising reciprocity, respect, and relationality between humans
and other species and ecosystem processes, holistic value systems

Am’mgﬂsewﬂviewslmsudulpshbmﬂydmﬂy
impact human cultural practices and values. Affirming Indigencus

fegal of temitory,
s e TR
5 ing biodiversity regionally are globally™*.

Death of dolphins during Amazon drought

During the Amazonian drought beginning in 2023, the
severity of which is largely driven by climate change, more
than 150 endangered river delphins (inio geoffrensis and
Sotalio fiuviatills) were found dead in tributaries of the
Amazen Rwer. While the definitive cause of the deaths is
still under investigation, most explanations offered by local
experts suggest they are related to drought and heat. Due to
high temperatures and low water levels, water temperatures
reached up to 9 degrees Celsius warmer than usual. Mareaver,
the high incidence of solar radiation caused an algae bloom
that is potentially toxic to fish, although there i no evidence
yet of Its toxicity to dolphins. In addition to these threats, low
water levels make the dolphins and other freshwater species
more accessible and visible to humans, exposing them to
activities such as lllegal fishing.

- Cyptotrama
Basidiomycota Is a group

The

of fungl that comprises
the well known, common
mushrooms. Thelr visible
part usually has an
umbrella-lke shape.

" Stalned roots show the

colonisation by arbuscular
mycorrhizal fungl (AMF)
The AMF develop unique
structures within root cells.
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of the fung| that are
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Carbon cycle

-~
v

Biomes (terrestrial)
Boreal Forests/Taiga
Deserts & Xeric Shrublands
Flooded Grasslands & Savannas
Mangroves
Mediterranean Forests, Woodlands & Scrub

Montane Grasslands & Shrublands

Temperate Broadleaf & Mixed Forests

Temperate Conifer Forests

Temperate Grasslands, Savannas & Shrublands
Tropical & Subtropical Coniferous Forests

Tropical & Subtropical Dry Broadleaf Forests
Tropical & Subtropical Grasslands, Savannas & Shrut
Tropical & Subtropical Moist Broadleaf Forests

Tundra

Blue carbon (marine) ecosystems

- Mangroves

Seagrasses

I s:tiitidal marshes

Drought can change the pace and magnitude of
the carbon cycle, potentially triggering feedbacks that
amplify effects.

All ecosystems move carbon, along w
such as nitragen ar phorus, through vegetation, soil,
water bod In a process called carbon cycling
e and uptake of carbon s part of
n, rapid changes in the qua

th as the buming of fossil fuels
an trigger tipping points and
the giobal carbon
Aich are link

h other nutrients

or

positive feedb;
cycle. Longer 2
cimate change, can drive
uptake through photosynth

arbon, but it Is
d growth forest

th te and marine systems stor
not uniformly distributed (see Fig. 1 right)
and grasslar tems store more on than re
converted landscapes or menoculture plantations {midd
right). In additicn, certain soll structures are mere adef
nding to carbon diaxide. Marine or "blue carbon’ ecosys!
nvwhile, can s up to fi
tropical forests and absorbitat a f.

) PART 2: Impacted systems at global level

Carbon stored by biome (Mg C ha')

Biomes (terrestrial)  Blue carbon (marine) ecosystems

WAy
& & & &
o

&
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. Fig. 1: Carbon stored by biome

Carbon cycling [Title?]

Carbon cycling takes place over dfferent time scales.
The fast carbon cycle ol between the
atmosphere, sorl, water bodies, and s through
pro mbustion,  phot respiration,
tion

like

of organc
organisms are compacted into sedmentary rock, trapping
carbon for milliors of before it Is released through
pracesses Lke leaching, chemical weathering, and
eruptior

volcanic

Fig. 2: Impact of drought on the carbon cycle
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Ecosystems transformation

PLACEHOLDER
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In extreme cases, drought can trigger fundamental
usually harmi process

e ] e A p—

. Fig. 3: Conceptual model of critical zone architecture (left), fracture density
(middle), and their relation to changes in subsurface attributes (right).
The critical zone refers to the region just below and at the Earth's surface that
sustains nearly all life on the planet. This Includes the subsurface from the top
of unweathered bedrack through to the vegetation canopy. The architecture of
the subsurface cnitical zone and its consequent water storage capacity (left) can
be particulardy important for sustaining vegetation and fungal networks - and by
extension, the entire ecosystem - through drought

Scurce: heipswires oninelbrany wiicy comicoV1 0 10022

and function.

Stable ecosysterns may still be dynamic - they go through
regular pattems of change - but are resibent to perturbations
and can recover healthy function However, severe droughts,
whether due to their duration, intensity, or frequency, can trigger
fundamental transfomation of an ecosystem, where processes
and functions never recover to pre-drought levels. Sometimes
refermed to as a regime change or tipping paint, this process Y, “ (hgq) 1: Spatial map of the temporal trend of TAC
can result in ecosystem collapse and conversion. Usually, the o TAC).
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The speed of these transformations can vary, particularly )
due to the lag in Impact and recovery times associated with
drought. However, as systems approach a tipping point beyond
which recovery is not possible, they often experience a critical

slowing down, characterised by longer recovery times - Figs. 1a and 1b: Drought impacts on wet soils.
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2.6 Impacts of interconnected systems

Cross-sectoral perspective & compound
effects

Interactions of drivers and impacts across
sectors (building on sectoral conceptual

models). Includes a spread on land
degradation

mE

[~5-7 pages]



Dart 3: Examples from the world O

[~30 pages]

« Exemplary cases describing regional risks and impacts of global relevance.
The regional lens is used to illustrate sectoral and cross-sectoral impacts and
risks, action taken to mitigate the impacts.

* This section includes involvement of local experts

Horn of Africa California
Agriculture, food security Water supply, snow drought

29



Part 3: Examples from the world

* Regions

©)

O O OO OO 0O OO0 0O OoO O oo

Central Asia / Afghanistan

Russia

Southern Asia / India / Pakistan

Southeast Asia / Cambodia-Laos

East Asia / China

Australia

North Africa

Middle East / Syria

Horn of Africa

West Africa

Southern Africa

North America: Western U.S., impacts on Tribes
Central America

South America: Amazon, Andes, La Plata, NE Brazil
Europe

mgh

[~30 pages]

* Themes

o Urban water supply

o Small island developing states: Caribbean, Asia
Pacific



South America

Amazon Basin, 2023
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* Increased mortality of fish and aquatic mammals,
* Drinking water scarcity

* River transportation disruption

* Increased risk of waterborne disease,

* Wildfire increase

Extratropical Andes, since 2010
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* Agricultural Emergency in 226 communes
* domestic use restriction

* hydropower production losses

* sociopolitical disputes

* tourism losses

Northeastern Brazil, 2010-2017
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* 33.4 million people were affected
e Economic losses over US S 30.0 billion

La Plata Basin, 2019-2023
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* Hydropower generation

* River navigation in the five countries

* Argentina lost 3.3% of GDP and a 21.8%
reduction in agricultural exports



Barcelona drought 2021-2024

LaLless
del Cavall -

Sant Pong:

® Dams and Reservoirs
. Tor Liobragat System
Ter River

Llobregat River

Sarcelona This church in Sau Reservoir, usually
completely covered by water, became
an iconic image of the drought.

A Drought Management Plan, approved in 2020 defines:
- three drought stages
- mitigation actions and water restrictions in all sectors

Evolution of the water sources for Greater Barcelona's water supply network
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Ultima actualitzacié: 2024-06-17 04:33:46, ultima dada: 2024-06-15

A key strategy in managing the drought has been the mobilization of alternative
resources, thereby conserving water in the dams.

Rainfall and temperatures anomalies

Observatori Fabra - Anomalia de la precipitacié acumulada anual Observatori Fabra - Anomalia de la temperatura mitjana anual
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Evolution of the water volume in the reservoirs
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Water reuse:
* Reuse forirrigation
* Managed aquifer recharge

Indirect drinking reuse

Wter Reuse Scheme from the El Pra
de Llobregat WWTP.



Part 4. Managing and adapting to
drought risk 20 pages]

—

4.1 Approach and frameworks

Reactive drought risk Proactive drought risk Prospective drought risk
management management and adaptation management and adaptation

Measures include Measures include

Measures include

Emergency food and drinking » Climate smart irrigation * Public awareness campaigns
and pricing schemes to
reduce water demand
Diversification of renewable

energy systems to reduce

water assistance » De-stocking of livestock &

Subsidies for restoring crops adjusting seasonal cropping

patterns
Introducing seasonal micro-

and livestock

Relief funds

credit and crop insurance dependence on hydropower
Land-use planning to achieve

Land Degradation Neutrality

schemes

Managing impacts Reducing risks Avoiding future risks




Part 4. Managing and adapting to el
drought risk

[~20 pages]

4.2 Managing and adapting to drought risks: experiences, measures and options
Success stories: from local to global

« Story 1: From individual/community level (e.g. water management for subsistence agriculture / cash
crop production)

» Story 2: From a sectoral perspective (e.qg. water use in the energy sector, covering one or multiple of the
sectors from Part 2)

» Story 3: From the national perspective : (Establishing National Drought Management Plans, lessons
from the Dominican Republic”

e Story 4: From international perspective: e.g. adoption of water framework and drought management
plans



Part 4. Managing and adapting to el
drought risk

[~20 pages]
4.3 Overview of drought management and adaptation measures

* Drought risk management & adaptation measures

* Managed groundwater recharge & conservation

* Land regeneration & agroforestry measures

* Improved water retention infrastructure (green, blue &

grey) * Description
* Lake, reservoir & wetland management e For which main sectors
* Improved irrigation efficiency e Co-Benefits
* Drought resistant crop varieties & adjusting cropping & e Trade-offs
livestock patterns * Enablers
* Drought monitoring & early warning systems « Barriers
* Micro-insurance for smallholder farmers  Scalability & transfer

* Wastewater reuse & desalination
 Community- based water resource management
e Migration away from drought impacted area

* Pricing & trading schemes for water usage



Part 4. Managing and adapting to el
drought risk

[~20 pages]

N o

4.5 Pathways towards tackling systemic drought risk and building resilience

Present situation Opportunity space p Possible futures \
Multi-risk conditions in catchment NbS options & other measures / \

Multiple elements at risk

" o
- ¥ :
(4 \ LOW RESILIENCE / HIGH RISKS /
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Part 4. Managing and adapting to el
drought risk

[~20 pages]
4.5 Pathways towards tackling systemic drought risk
Box 4.1: Gender and drought risks
Box 4.2: Early warning systems for drought
Box 4.3: Nature-based solutions for drought
Box 4.4: Shared solutions for hydrological extremes

Box 4.5: Transboundary drought risk management — an opportunity for collaboration
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Discussion

- Anything to correct/emphasise?

- Anything missing?



Thank you
L auro Rossi

lauro.rossi@cimatfoundation.org
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