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Challenges

Which pathway(s) should we take?

Based on what knowledge?
Who decides and how?
“When should we change our assumptlons’> \ L v
T hn What are the consequences and (B
Model agreement on projected dry and wet )
conditions to 2100 (IPCC 2007) accountabil |ty? |
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:) Across warming levels, land areas warm more than ocean areas, and the
Arctic and Antarctica warm more than the tropics.

Simulated change at 2°C global warming Simulated change at 4°C global warming
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Drought event
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Systemic risks: Globally-networked, local imbalances, and compounding
and cascading risks are overwhelming traditional risk management
k.| approaches
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Vulnerability and Drought: Interact
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The Lived Experience: The challenges
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@ UNDRR

UN Office for Disaster Risk Reduction

b T-thirdso
be living with water stress =
by 2025 U Tmoaw
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@) UNDRR

UN Office for Disaster Risk Reduction

Formany parts of the world
drought still remains a “hidden” risk
until it’s too late

Threatening hu
biodiversity anc
ecosystems

oss social groups, ages
demographic categori

&) UNDRR

UN Office for Disaster Risk«Reguction

Drought risk governance
requires integrated action that
tackles hazards, exposure
and vulnerability

With strategies that work
with all kinds of people

and groups

& All of society acting as one will
prevent devastating drought
impacts in the future

Affecting the most vulnerable
the hardest =
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The damage and costs resulting from drought are usually “hidden” due to

widespread and cascading impacts, cumulative between events, and

- often “invisible™ affecting the everyday life of people, in ways not always
attributed to the drought.



Global Assessment Report
on Disaster Risk Reduction S QNQB”R

GVR
Drought demands innovation. "

 Reducing propagation and stocks of cumulative drought —aridification-

desertification risks through proactlve and prospective measures
T
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and early ' impact
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© UNDRR — United Nations Office for Disaster Risk Reduction



Governance is “the system of values, policies and institutions by which a
soclety manages its economic, political and social affairs (UNDP)

* within and among the state, civil society and private sector
 the mechanisms by which it, and its people, are held to account

Economies Communities
Supporting
Community Livability

Ensuring Resilient Economies

Environment

Promoting Environmental Resilience to Extremes
& Climate Change




Adaptive Governance- Vertical and Horizontal
levers for actions within systems

The Food System
A System of Systems

seen/ unintended : A

 Promote policies and actions at key nodes for
drought risk reduction and adaptation
Integrated with national and local development

The multi-scale nature of drivers and
of institutions affecting food systems
(Gaupp,Fakhruddin et al, UNDRR 2021, ISC 2023)



The risk to resilience continuum:
Navigating not just for but ‘through‘ a changing climate

1. Move beyond hazard by hazard approaches to manage
risk as a cumulative process across temporal and
spatial scales

Daily Weather Seasonal to ~1 Year Decadal Multi-Decadal to Century
Forecasts Outlooks Predictions Climate Change Projections

] ] . .
- - time scale
]

Initial Value
Problem

Forced Boundary
Condition Problem

Adaptive governance prioritizes alignment, implementation,
monitoring, evaluation, iterative learning, and collective
decision-making



Horn of Africa Floods and Drought / 2020-2023

DRIVERS LOCALISED BREAKING POINT EVENT EXTREME IMPACT DECISION PATHWAY

More severe and persistent
droughts in the region over

the past years have been
exacerbated by climate change

Chronic conflict
and insecurity in
the region

DROUGHT AND
Deforestation and ASSOCIATED SEVERE
ad dapracistion FOOD INSECURITY

Chronic poverty
and limited
infrastructure

COVID-19 and trade
restrictions raising global
food prices

Canada wildfires / 2023

DRIVERS LOCALISED BREAKING POINT EXTREME IMPACT DECISION PATHWAY

Climate change is
leading to extreme fire
risk conditions

Population growth
in wild land urban
interface increases
exposure to fire risk.

MASSIVE WILDFIRE

DESTROYS FOREST

AREA THE SIZE OF
GREECE

Lack of enforcement of
environmental policies
and climate change
adaptation strategies

Improve insurance
and safety nets
for affected
populations

Global Assessment Report
on Disaster Risk Reduction

nsights for Future Resilience

ing from Past Disasters
 -—

United Nations

Linking event ecology
and political ecology



2. Broaden the actor engagement and connectivity-
centralized and de-centralized functions

National and Sub-
national
Governments and
communities

Development
Partnhers

Partners share
vision, risks,
responsibilities

and trust iIn
shaping the future

Research and
Training Institutions
Academic, Public

Decentralize
Step by step

Financial Institutions,
Impact Investors and
Insurance
Companies

Businesses and
Individuals

Accountability...........ccooiiiiiii Efficiency

Distribution of responsibilities and decision-making



System learning: Cascading decision, actions, and outcomes

Negative dynamics:
Increasing drought risks

Positive dynamics
Increasing drought risks

Negative dynamics —
Increasing drought risks

Positive dynamics —
Increasing resilience
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abandoned land,
out-migration

innovation, fulfilling lives
and potential

UNCCD 2021; IPCC 2023)



3. Financing adaptive risk governance:
across scales and benefits

Creating a marketplace for resilience
De-fragmenting finance - financing adaptive systems not just drought
adaptation “pilots”

_ Layering
EstabIIShment Concessional and Commercial Borrowing riSk
o Mitigation and preparation investments to

of gl Ob all n at’ on all I OCGI reduce overall incidence and severity of droughts fi Nna nCi N g

coordination o soverty

mechanisms for aligning !

innovative financing \/

vertic a”y and | | M Insu;ﬁtliigm | Risk

horizon tally --------------------------------------------------------- Insurance/Reinsurance ] Transfer

Contingent credit . Risk
------------------------------------------- = P—— Retention

Low severity

Low frwe‘:quwenlt:j,ur High ffE:JUE"B‘:r’ U NCCD 2022



Understanding and Awareness of the co-benefits of drought risk,
water resources management, and desertification reduction
(incl. Land Degradation Neutraility) finance:

Draws on multiple disciplines to support a comprehensive agile approach

Triple dividends of investing in drought resilience

Aokt toling lossss Reduce risk, increase productivity Foster multiple social and
and drive innovation environmental co-benefits
| , | R kA
Strengthening early 5 HUMANITARIAN
Warning systems $0.1 ASSISTANCE SAVINGS
| ‘“ P U «  the intreduction of improved drought
Net making new $4.0 A tolerant crop varieties to better
benefits Infrastructure resilient 3 14 v manage risk can contribute to GDP
nUSD . | : 0.9 growth
trillions improving dryland $0.7| * nature-based solutions, such as
agniculture crop . 2.3 - a sustainable land management, green
production ' g : infrastructure and ecosystem
) & restorabion, have been proven
protecting mangroves  $1.0 Ry e ey S effective in mitigating drought risks
t":.wlLlEh-. E+ _ SAFE \_ NE ._ EAFLY RESPONSE and pmmh‘commm“.
making water resources SOFETYNET +  EARLY RESPONSE
management more  $1.4 EARLY RESPONSE
resiient IN USD BILLIONS
Investing in assets Ensuring resources are \
for mitigation and available for response O L %
: A A I
preparation and recovery )
pra\ Ne . UNCCD Guidance Note on
7 7 N United Nations .
\\(l % V) Convention to Combat Drought Finance
“\;. .41/ Desertification

~ N



Many valuable examples around the world, from which much can be learned

% ~a Ay
FIG. 10 Global map of scalable best practices
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Water Governance in Uzbekistan

. PR Agriculture consunes more than 90% of Uz
Fon M » ; — water. The Internaional Water Managem

3 L "5 3 N together with 3 wyter consumer associatior

: : el i paN new electronic tos| that enables to automatically

) The European DI’O,I@*_.‘ ~ : , ¥ account for how nuch water was delivered tofi'i?gre
Observatory - : o S £ TR | than 500 farmers, :
is an overarching data portal that - - - kR
bundles from precipitation
measurements, satellite
measurements and modelled soil
moisture content. It is real-time, and
with a focus on agricultural drought

is a platform that monitors
water stress by constantly
measuring surface temperature
and vegetation stress. As a

Peoples of Africa
Coordinating

detect the early warning signs
of a drought. \

network of 135
Indigenous peoples’
organizations in 21
African countries

Community-Based
¢ Natural Resource
Management

African Flood and Drough

offers guidelines for develo " Monitor

climate resilient droughtand
flood risk management plans
that are compatible with many
IWRM based guidelines, for
example in the Limari basin in
Chile.

(UNCCD 2023, FAO 2024)

provides a consistent picture of
hydrological conditions close to
real-time, as well as forecasts up
to 6 months for drought. These
systems are running with a
spatial resolution of Skm.

Support
Organization




Table 3.1. Promoting vertical coordination of actions across global, regional, national, and local governance levels

I

INdscape

Global level « Enabling a coordinated response to global collective problems, for instance those arising from
distributed impacts on the environmental commons (e.g. multiple and synchronous breadbasket
failures) or globalization (of trade, financial flows, food systems, etc.) B h <)

'-v- « Addressing equity and redistribution issues (e.g. food production and food systems, drought and \ £ v
8§ food relief, capacity-building) =7 1S

« Making impact and efficiency gains by aligning and converging global and regional efforts to | '
reduce systemic drivers of drought risk and corollary cascading impacts ' b

Regional level Setting visions and targets for leveraging regional strengths and advantages to reinforce national -

: ;aesz::::ufgs binding regulations and directives directly applicable to surface water and groundwater I it GV R .. %
Limited knowledge of spatial dependencies and metadata on wien |8
cumulative human influences watersheds, landscapes (e.g. channel .

morphology, wildfire and Iandslldes)
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land protectlon — as buffers for major events

« Developing a large toolbox of potential knowledge and communication instruments such as T ort on "
drought early warning across timescales to foster transitions available 2N

« Coordinating among sectors and across local—national disconnects through influence over local ¢ D ht 2021 ;
decision-making, for example, getting subnational regions on board (depending on national A ‘ roug
governance structures) and minimizing those slow to engage or opting out 2 > e V M ’t' ‘

. ¥
e A B '.‘\4

£ « Setting regulatory and market rules for many transition-relevant sectors (e.g. water and agriculture),
in line with regional or transnational agreements

« Shaping energy transitions and ensuring equity through targeted national infrastructure
investments

Local level « Providing space for experimentation and close collaboration with a broader network of local
stakeholders, private sector and citizens

 Building an appetite for novel inclusive partnerships allowing contextual information to inform
problem framing and learning approaches to solution exploration

« Building local political momentum and acceptance of needed actions
« Providing governance of key local systems and issues

« Implementing at local levels, for example, spatial planning (affecting habitats, industrial symbiosis,
travel), buildings, public spaces, transport and waste

R O LSS D L S KA



Published on Indian Country Today Media Network.com (http://indiancountrytodaym,

Home > Indigenous Knowledge Fighting Drought In South Africa

3/27/16

Drought is human.

Indigenous Knowledge Fighting Drought in South Africa

Indigenous knowledge and modern software have been brought together to mitigate the deva:

Engaging women and indigenous peoples not just as affected groups
but as enablers of solutions:

* They are not traditionally included in the discussions towards solutions

» “Solutions” are not always designed to fit their needs




Eromllght
esilience “)

High-level Meeting
on National Drought Policy

/

Global
THEATHROPOCENE | DANS ANIHROPOCHAE Drought

Snapshot

2023

THE NEED FOR PROACTIVE ACTION
[ —

Raport for the Mid Term Review of the
SENDAI FRAMEWORK FOR
DISASTER RISK REDUCTION

Revealing Risk,
Redefining
=

Global Assessment LAN D .
o raaier s Racuton TL K Multiscale

- Approaches for the
2019 P Edition ", Assessment and

-* Monitoring of Social

. and Ecological i
Resilience to Drought UNCCD Droug|

Initiative

@ o———

""" Climate Change and Land

MANAGING THE RISKS OF EX
EVENTS AND DISASTERS TO Al
CLIMATE CHANGE ADAPTATION

o 1]

CLIMATE CHANGE 2014:
IMPACTS, ADAPTATION, AND VULNERABILITY

sic Insights for Future Resilience
g from Past Disasters

ii gned

RISK
N Proacive™ MANSSASTER PREVENTION

/e DISASTER %, LIVING WITH 4%
pisasteR MANAGEMENT i UNCERTAlANTY

\DISASTER Risk ez o, N\
PREVENTION Y%, % V Q@
RESPONSE %, S, -
TS < 64’/)) : e@b “
9 Wherewe®”-

Known, quantifiable
threats

Unknown
Uncharacterized
Low-probability
Events

Thank you!

A
NATIONA4
L Oe,

roger.pulwarty@noaa.gov

N0 ATMOSPH&;/




* Backups



Collaborative vision building around local
and globally driven drought-related risks,
and developed through scenarios of
potential pathways

Facilitating knowledge building and
utilization through collaborative problem
framing, risk assessments and capabilities
development

Developing and sustaining networks and
collaborative learning across the drought-
related actor networks and their influencers

Pursuing flexibility, openness and humility
as a matter of respectful discourse

Facilitating / developing (social)
innovations through an architecture of
participation arising from multiple origins
and venues - public, private and civil
society institutions

Systematically aligning financing targeted
at key nodes can limit, slow or prevent
system collapse, and allow opportunities
presented by system change to be explored

Provide a common vision that attracts a diversity of supporters
upon which all can agree

Build / enhance knowledge of the people and resources,
including ideas, viewpoints and solutions

Bridge different and similar actors and stakeholders across and
within organizational hierarchies and types; this could be divided
into three subcategories:

GVR

Global Assessment Report
on Disaster Risk Reduction

« Bonding (link with similar others)

« Bridging (bring together similar and/or different groups
to create momentum, gain support and react to various
challenges)

« Linking (communicate and engage with key individuals in L AR N . T
different sectors, and link across scales) ﬁ
ﬁ,SpemaI Report on
Numerous studies and implementation experience conclude I
that flexibility, transparency and respect should be built into the \;.. e oy Drought 2021 | |
collaborative process R P fi Yl

Flexibility is important in the process to accommodate changing
timetables, issues, data needs, interests and knowledge; building
respect and openness involves accepting the diverse values,
interests and knowledge - including local knowledge — of the
parties involved

Foster knowledge building and innovations by bringing together
different kinds of thinking, processes, products and options, and
new ways to conduct business

I and landscape dharactstim, land and
se, and resource management.

Ensure sufficient (public and private) resources are available,
costs are recovered from the users by public and private financial
instruments (charges, prices, insurance, etc.) and decision-
making and financing are under the same control

| of Time Major/Extended



Typology of Decision-Making Venues to Address Institutional Collective Action (ICA)
Dilemmas (Adapted From Felock, 2013; Garrick et al 2018)

Single issue
Informal networks
Contracts

Special purpose
districts

Multilateral
Working groups
Partnerships
Multipurpose
districts

Comprehensive
Multiplex self-
organizing systems
Council of
governments
Regional authorities

Policy network that emerges from local
Interactions

Joint ventures and service contracts to
address externalities

Functionally specialized jurisdiction
separate from local governments

Voluntary association of elected or public
officials

Voluntary multilateral agreement among
local jurisdictions

Consolidated set of public services within
geographic territory

Emergence of regional integration
through embedded norms created by
overlapping ventures, agreements and
contracts

Coordination across multiple policy
domains governed by statutory
framework

Regional authorities have a
comprehensive scope across a set of

Sharing shortages with neighbors
Dry-year option contract
Irrigation district board decisions

Weekly phone calls for reservoir
operations working group
Memorandum of understanding on
shortage sharing between
jurisdictions

Drought response by watershed
or regional organizations

Drought forum by river basin
stakeholder groups

Interstate task force on drought
Drought planning by river basin
authority
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