Roger S. Pulwarty NOAA

nnnnnnnnnnnnnnnnnnn

MAPPING /
7 PROCESSING

Ny
{
A &4
INDIVIDUAL |

RISKS \

SYSTEMIC, \

NNNNNNNNNNNNNN \ SENDAI
SSSSS \ FRAMEWORK

\
\ SUSTAINABLE
D -~ L y / f DEVELPMENT
S ) > o
> y z
= 7
'
7~
EXPLORING
ST ING

The concept of systemic risk introduced in the GAR 2019 emphasized the need
(0 NN “understand and manage the interdependent, multidimensional
variables of risk that are created by, and magnified among, different systems as
they interact across different geographic or spatial scales”

To achieve the Sendai Framework for Disaster Risk Reduction and the
2030 Agenda for Sustainable Development (SDGs) ..and

adaptation...need to better understand and manage systemic risk




Globally networked risks:
e.g. modern food systems highly dynamic, complex, formal and informal —
fundamentally important to food security

Main trade flows of corn, wheat, soybean complex and palm oil

CURRENT CONTEXT

BUILDING STRESSORS

SUDDEN AND GRADUAL
TIPPING POINTS

SYSTEMIC FAILURE

Rabobank, 2012



“We know there will be more outbreaks, ...

. = as a consequence of extreme weather, biodiversity

”

destruction, political instability........

@ [
INSIDE THE DEADLIEST AND MOST
DESTRUCTIVE FIRE IN CALIFORNIL HISTORY

© P @D
reases with uncertainty
S|mp|e Complicated CompleX, compounding
Risk Risks and cascading risks

Traditional risk assessment and management strategies are
Increasingly challenged by systemic and evolving impacts of
climate extremes, variability and change



GlobalMedic Team from
Canada Arrives In St Maarten
With Relief Aid for Hurricane
Irma Victims

2017

- Twenty-two (22) of 29 Caribbean island states impacted:
e 4 were affected by 1 storm, 13 by two storms,
B~ 5 by three storms
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ROseau, bominica

Maximum surface wind speed during Hurricane Maria b

IRMA WREAKS HAVOC IN ST. THOMAS;
5 SCHNEIDER HOSPITAL SUFFERS ‘CATASTROPHIC
FAILURE’




Maximum surface wind speed during Hurricane Maria

Puerto Rico 2017

Hurricanes Maria and Irma

Critical system failures
caused evacuations,
closures, and reduced
services
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Disruption of medical services
Unable to Get Medicine

Unable to Use Respiration Equipment
Roads Damaged

Facility Closed

Doctors Unavailable

Unable to Afford Care

Transport Issues
No 911 Service

Unable to Have Dialysis
r
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Panel shows the distribution of the number of days that households reported being without
water, cellular coverage, electricity, and disruption of medical services between September
20 and December 31, 2017. (ishore et al 2018, Hsiang et al 2018))

2017 hurricane season Twenty-two (22) of 29 Caribbean SIDS impacted:
4 were affected by 1 storm, 13 by two storms, 5 by three storms



hURRENT CONTEXT:

Caribbean Basin
Systemic risks 2021
.. T - .28

90% of Caribbean economies and
cities are in coastal areas

Poor (Coastal) Infrastructure
Low agricultural production and
high imports (G)

Dependence on foreign tourism
and remittances
Vulnerability to

weather-climate extremes X
High debt to GDP ratio

Current
context

Ncaragua -3

Potential
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POTENTIAL MULTIPLE SYSTEMIC g;st;pm(?c
FAILURES Failures
« Pandemics o

Unavailability of services and goods for

basic needs

Inaccessibility of disaster sheltering
(social distancing measures

Overwhelmed disaster response

capabilities

Reduction of financial capabilities to

meet basic needs

Continuous disruption of basic services

MIGRATION TRENDS IN 2 ; |

CENTRAL AMERICA, Y [ = ®
NORTH AMERICA y -~

AND THE CARIBBEAN 2 = °

COVID19 Report
ECLAC/UNDRR

Existing
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MULTIPLE STRESSORS:

Inter-regional Displacement

Strong dependence on external

markets

* Reduced remittance flows

+ Potable water access

* Food Insecurity

* Low demand on tourism services

+ Sargassum development

* Impact, relief & recovery cycle/
limited proactive investments

* Low level of insurance

+ Adequacy of medical facilities

* High mental stress levels

International tourist arrivals’ change (1991-2005)
ent
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Multiple
Stressors
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2005 International tourist arrivals per km”

TI p p I n g No. t;:tourists per km? ""= ::w 00
points and o o0
transitions TIPPING POINTS /TRANSITIONS

» Unsually active hurricane season
Potential for multiple hurricane

impacts

Supply chain disruption

Potable water supply for tourism

services during the dry season

Post disaster migration

Inter-regional Displacement

Further dependence on remittance

Flows
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® Location of Squatter Settlements L o,

[ High Flood Potential j‘wl

I High Landsip Potential
[ | Multiple Harzards —
[ | Parish Boundary 0 0 - ok

Source: McHardy, P and Donovan, M. G. (2016).

Informal settlements in hazard-prone areas of Jamaica.

The effects of climate change on Caribbean countries include more frequent and severe
hurricanes, tropical storms, droughts, and rising sea levels — the latter of which is of
particular concern given that seventy per cent of the Caribbean population live in coastal
cities and approximately 4.2 million people reside in low-elevation coastal areas. The
pollution generated by informal settlements in the upper portions of river basins is

affecting coastal areas, contaminating the marine environment and damaging coral reefs
across the subregion.
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Hurricane Laura

LOTS.O00
New displacements
in 5 countries

Hurricane Eta

New displacements
in 12 countries

Hurricane lota

New displacements
in 6 countries

- [ ..... -CnélﬂClv

New displacements by Hurricanes
Laura, Eta, and lota in 14 countries

Category 4 hurricane formed in August, most
displacements were reported in the US and
Cuba.

Category 4 hurricane formed in October,
most displacements were reported in Cuba,
Guatemala and Honduras.

Category 4 hurricane formed in October, it
impacted some areas that were hit by Eta two
weeks before. Most displacements were
reported in Honduras, Nicaragua and
Guatemala.
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Returning to Guatemala: voluntarily
—— =N '
Women: family / partner obligations g S L\
« “I returned because of him. He called me to S Nl - :
go back because he was deported. My - — o “’
life was good there, | had my money (Adela, SR M%,.,m.,..
maya, 23) .n..."...:,ma}‘,""""‘;~_uﬁ_
.s.-m
Men: nostalgia and achieving goals ; i
* “| thought all the time about my family, | even
remembered my dog. | couldn’t sleep, thinking. |
IN-MIGRATION OUT-MIGRATION

decided to return, because | already had something
to start in Guatemala” (Victor, mestizo, 41).

Aracely Martinez U VaIIe deGuatgmaIa

2021 B —1

I High certainty in high levels of climate in-migration
I Moderate certainty in high levels of climate in-migration

Projected migration climate hotspots. Source: World Bank, Groundswell Report
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I High certainty in high levels of climate out-migration
| Moderate certainty in high levels of climate out-migration
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Drought: The Lived Experience: What is being learned ?
_‘_ '
mg*% f
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Scale: Region/countries/watershed/community

Background: Actors, institutions and significant past events

Exposure and
Vulnerabilities: Who is affected and how, Trends, Projections

Approaches and

responses: EWS, risk management, adaptation, financing
and coordination

Sources




be living with water stress 7
by2025 * = ©

Threatening human health, Droughts can disrupt public
biodiversity and natural water supply and § amplify existing structural | d Across social groups, ages
ecosystems energy production & inequalities and demgraphi categories 5
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Drought risk governance
o e g requires integrated action that
Affecting the most vulnerable | tackles hazards, exposure
the hardest and vulnerability

With strategies that work
with all kinds of people
and groups




Choices(?) and Pathways...”if we are not careful we will
end up where we are going”

Policy & economic decisions

perverse incentives & risk factors

NEGATIVE DYNAMICS - INCREASING DROUGHT RISKS POSITIVE DYNAMICS - INCREASING RESILIENCE

--------------------------'Cli ate ‘IIIIIIIIIIIIIIIIIIIIIIIIIIII

Humah factors

®  Demographic, fconomic
Socio-political Fapabilities

Political & economic ‘ Science & Tec Polttical stability & <

L}
= [}
= n
= n
= n
= n
= n
= n
= n
a = instability . ecorfomic mmay =
== . prosperity . s o039
- gt N EEEEEEEREREE L yassssEEEEEEEEEE n s 3 25
= v = . m ST
- v : 1324
- jand Degradation | Land-based E tem-based : 3 &
S e and-based Ecosystem:based = ¢ S
|| .
e ] [] [] 3 3
:: i &Habitatloss DRR & Green Recovery: = e s
™ L] - L] ] )
: . : Arnnnnnnsnnngh : - %3
. . o . n _—
. . landcover change Hydrological deficit Water conservation Ecosystem w . o
=
n = L®ss of vegetation Expand irrigated water flows, harvesting, health : " o
: : g;ver,.habitats area,'larg'e dams, storage, water available conserve landcovem :
a u &.speues desalination plants f.or_sméll—s_cale supplemental habitatsiRloecies : :
: : - : & water transfers irrigation if needed diversity - -
m = : [ : :
]
] . . . .
= = InFense disaster Poor soil quality Good soil quality Healthy water systems .
m = risi.(s Pollution & Salinization, loss of soil incr. soil moisture, Hydrological regulatior= 4. :
- -? intensification o moisture, SOM & SOM & fertility, good quality water, wager reuse
: hy . gicallcycle, floods fertility, Er05|2n, sealing reduce salinity sustainable treatment:ystems
L :.ﬂlllllllllllllll v :
: - [ ]
. = High risk of droughts § Less risk of droughts .
. "ssmsnmsnnsp & reduced biological & increased biological 1
" productivity m productivity a
. =
. Poor Improved human .
u expectations well-being, health, oooooooood
S LLLLLLCLLLLLY o poverty, destitution prosperity, innovation,

eErmiterad) (B Fulfilling lives & potential

out-migration

(King et al 2021/UNCCD IWG)



Governing systemic risks: just transitions in an interconnected and rapidly changing

Risk Reduction and Management

 Reactive....... Crisis-based
 Proactive...... Risk-based

* Prospective...Resilience-based

B Current system *% Puttlng the pIeCGS together
®
= Desi.gn-to g
effciency B Managing for resilience is
= Designto ' different that for efficiency

resilience

Key nodes Vertical and horizontal
alignment

Il Multiple levels
of interaction




Broadening the actor network and their roles in expanding Drought and water-
related finance: vertically and horizontally

National and Sub-
National

COSTETE Risk governance: broadening the “actor network”

Collaborative process for individual and institutional learning
Development, NGOs

Partners Identifying effective interventions

Universities and DEFINE AND DIAGNOSE REDEFINE AND REDIAGNOSE

Research Institutions < N N N N

Financial Institutions,
Impact Investors and
1 IMPLEMENT DESIGN
Insurance Companies AELEMENT
Businesses and

Individuals

ACCOUNTABILITY ~ =============mmmmmmmmmmmnnnn »  EFFICIENCY

/% 3Y United Nations
‘//]y Convention ta Combat
Jesertification



Transforming Governance under
conditions of increased complexity
and uncertainty

Create awareness of moving from extreme
events response to addressing extreme risk
accumulation

Transforming information into knowledge in

iIncreasingly complex risk contexts re RV R

Overcoming the gap between theory and
practice

Containing risk drivers and new dynamics in |
risk construction —legislative frameworks e

To sustain these processes there is a need to “strengthen
and integrate territorial information systems” (RAR, 2021)

Regional Assessment Report on Disaster Risk in Latin
America and the Caribbean
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Ongoing Challenge:
Sustaining collaborative -networks across research,

observations, services and decision- maklng
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Human-made
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