What are nature-based solutions for
DRR? Concepts, trends and figures...

“ s ‘ - Lo i _ | © UNEP: border zone between Haiti and Dom. Republic

F-2-F, Swiss NO DRR Platform, December 6, 2017
Dr. K. Sudmeier-Rieux, UN Environment & IUCN Commission on
Ecosystem Management

Partnership for Environment and Disaster Risk Reduction



1. Why are we here? What 1s the problem?

2. What are Nature-based solutions to disaster
risk reduction?

3. What are challenges and opportunities for up-
scaling Nature-based Solutions?




1. Why are we here?
What is the problem?
Nature-based solutions to what?




What is the problem?
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Tropical Storm Jeanne, 2004
6,000 casualties in Haiti

18 casualties in Dominican
Republic

USD 7 billion total damages




This is the problem...
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Natural? disaster..

Yala National Park Yala Village
Sri Lanka 5 cm in resort

Credit:Mc Adoo. 2008




Natural? disaster..




What is a disaster and di§_as;_.__tler risk?
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Disaster: a serious disruption of a society which goes beyond
local coping capacities..

Disaster risk: potential disaster losses

Risk: Hazard x Exposure X Vulnerability UNISDR 2009




Hazards

Geophysical Hydro-meteorological Climatological Societal/
L — T > Technological

Tsunamis

Cold spells

&% | andslides / debris flows

Volcano eruptions




Exposure
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Dharan, Nepal, ©Google Earth, 2004 Dharan, Nepal, lkonos/Dubois, Sudmeier/ UNIL,
2009




Vulnerabillity
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. S The characteristics and circumstances
e of a community or system (ISDR, 2001).

£ The propensity or predisposition to be
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,«; adversely affected (IPCC, SREX, 2012).
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Many definitions & ways to measure
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GDP, literacy rates or as physical
characteristics of buildings.




Why is risk of disasters increasing?

Large-scale exposure & vulnerability to a hazard

Exposure Vulnerability Natural Hazards
Concentration in Susceptibility to 5> Floods
hazardous locations hazard impacts :
- » Landslides

» Poor buildings = G
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Why are we here?
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Faliure of climate-change
mitigation and adaption

Biodiversity loss
and ecosystem
collapse
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Why are we here?
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Convention on 17 October 2014
Biological Diversity TR

CONFERENCE OF THE PARTIES TO THE
CONVENTION ON BIOLOGICAL DIVERSITY

Twelfth meeting

Pyeongchang, Republic of Korea, 6-17 October 2014

Agenda item 25

DECISION ADOPTED BY THE CONFERENCE OF THE PARTIES TO THE CONVENTION ON
BIOLOGICAL DIVERSITY
XII20. Biodiversity and climate change and disaster risk reduction
The Conference of the Parties,

Acknowledging that, while biodiversity and ecosystems are vulnerable fo climate change, the
conservation and sustainable use of biodiversity and the restoration of ecosystems can play a significant role in

7. Requests the Executive Secretary, subject to the availability of resources:

(a) To promote ecosystem-based approaches to climate change adaptation and disaster risk
reduction, taking advantage of opportunities presented by relevant processes and forums, in cooperation with
relevant organizations, including the United Nations Framework Convention on Climate Change;

(b) To compile and analyse, in cooperation with relevant organizations, including the United
Nations Office for Disaster Risk Reduction, the World Meteorological Organization, and the International Union
for Conservation of Nature information on ecosystem-based approaches to disaster risk reduction;

(© To compile experiences with ecosystem-based approaches to climate change adaptation and
disaster risk reduction and to share them through the clearing-house mechanism;




Nature-based Solutions & the Sustainable Development Goals

SDG 1 - No poverty
SDG 2 - No hunger £ s o
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2. What are Nature-based solutions
(NDbS) to disaster risk reduction?




Evolving views on nature and conservation

Rough Framing of Key ideas Science

timeline conservation underpinning
aiure for itself: 4 Species Species, habitats
. ) o Wilderness and wildlife ecology

Protected areas
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o Nature despite Extinction, threats and Population biology,
threatened species natural resource
Habitat loss management
Pollution

Overexploitation
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Ecosystems Ecosystem functions,
Ecosystem approach environmental
Ecosystem services €conomics

Economic values
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Ecosystem services and DRR...

CONSTITUENTS OF WELL-BEING

ECOSYSTEM SERVICES

Security
» PERSONAL SAFETY
Provisioning * SECURE RESOURCE ACCESS
FOOD » SECURITY FROM DISASTERS
FRESH WATER
WOOD AND FIBER
F
X/\ Basic material
for good life Freedom
» ADEQUATE LIVELIHOODS of choice
Supporting Regulating * SUFFICIENT NUTRITIOUS FOOD and action
CLIMATE REGULATION « SHELTER
= NUTRIENT CYCLING = GOOD: OPPORTUNITY TO BE
= SOIL FORMATION FLOOD REGULATION HEZZRL S ABLE TO ACHIEVE
» PRIMARY PRODUCTION DISEASE REGULATION WHAT AN INDIVIDUAL
_ WATER PURIFICATION VALLYES DOWG
Health AND BEING
« STRENGTH
W » FEELING WELL
Cu » ACCESS TO CLEAN AIR
AESTHETIC | AND WATER
SPIRITUAL
EDUCATIONAL
RECREATIONAL Good social relations

» SOCIAL COHESION
= MUTUAL RESPECT
* ABILITY TO HELP OTHERS

LIFE ON EARTH - BIODIVERSITY

Source: Millennium Ecosystem Assessment
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What are Nature-based Solutions?

Actions to protect, manage
and restore natural or
modified ecosystems, which
address societal challenges®,
effectively and adaptively,
providing human well-being
and biodiversity benefits.

* Societal challenges: climate
change, food security, water
security, human health,
natural disasters, social and
economic development




Nature-based solutions approaches..

\nfrastructure

1. Ecosystem restoration approaches : :

2. Issue-specific ecosystem-related

3. Infrastructure-related approaches

N

5. Ecosystem protection approaches

©IUCN




Nature based solutions are..
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Level of engineering applied to
biodiversity and ecosystems




natural @
infrastructure .‘

for business

Services provided by NI solutions

Green
roofs, _
rooftop Watershed Afforestation,
gardens, restoration, reforestation
green walls Constructed riparian habitat
Mangroves Salt e, wetlands Trees creation and
marshes w bbbt ‘ restoration
WMWY/A .
-] Rainwater Permeable
Seagrass, .
harvesting pavement
; oyster beds
Coral systems

reefs

http://www.naturalinfrastructureforbusiness.org/
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Nature based solutions are also..

Hybrid approaches, utilizing a combination of natural and gray
infrastructure, may provide an optimum solution to shocks and
improve the overall resilience of an organization. Synergies occur
from combining both engineering schemes, each building upon
their respective strengths

Synergies

Source WBCSD/ Shell




Nature based solutions are..

Ecosystem
management

Climate. '\ SLOIUUOHS Disaster
change o risk
adaptation A reduction




CCA versus DRR?

Climate change adaptation Disaster Risk Reduction

Chronic climate impacts: Acute impacts: extreme weather

drought, agriculture production
Time frame: long term

Time frame: immediate to medium
term

Scale: global climate change Scale: locally specific hazard events

Actors: UNISDR, civil protection/

Actors: UNFCCC, national o :
humanitarian assistance

adaptation committees




CCA versus DRR?

WATERSHED
MANAGEMENT

REDUCE THE LIKELIHOOD
OF FUTURE DROUGHT




Different policy arenas

Outcome Document - Open Working Group on
Sustainable Development Goals

SAVE THE DATE /14-18 March 2015

3rd World Conference on

Disaster Risk Reduction
Sendai City, Miyagi Prefecture, Japan
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Ecosystem-based DRR

Ecosystems can prevent or
mitigate hazards

Ecosystems can reduce
exposure by functioning as
natural buffers

Ecosystems can reduce
vulnerability by supporting
livelihoods — before, during
and after disasters

A no regrets strategy...



' ..Credit: Sudmeier- Rieux, Thailand

14
Y
O
+
(@)
=
©
@)
O
(-
O
=
-
O
7))
©
C
©
-
=




Forests/ grasses — mountain protection + DRR




Vegetation for coastal protection + DRR

e Credit: McAdoo, Sri Lanka Credit: IUCN Thailand




Eco-DRR management approaches

Integrated Water
Resource
Management

(IWRM)

Integrated Coastal
Zone Management
(ICZM)

Protected Area Integrated Fire
Management Management
(PAs) (IFM)

Community-based Natural Resource & Risk Management
Spatial planning
EIA/ SEA




3. What are challenges and opportunities
for up-scaling NbS?




Challenge 1: Convmcmg the englneers

Natori City, Japan
2011 Earthquake (8.9 magnitude) and
Tsunami (10 m)

Depends on type
and intensity of
hazard

Health and
composition of
ecosystems

Requires correct
technical expertise!

Combined solutions
with hard
infrastructure may
be needed




Convincing the engineers, contd...

g Soil bio-engineering
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Challenge 2: Convincing the Ministry of Finance

Adaptation options

Cost | Low cost ! Medium cost 1 High |
| $ ; $$ ' $$5 |
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Challenge 3: Convincing the Min. of Finance, agai

NPV of cost - Green vs Gray Roads-
Scenario 2

8'700'000.00
7'700'000.00
6'700'000.00
o
g 5'700'000.00
5
S e GRAY road
% 4'700'000.00 m=Crech road
& /Une.oe ASSUMPTIONS - SCENARIO 2
NORMAL MONSOON
2'700'000.00 maintenance costs based on historical data
MODERATE Yield Lossesi 564,000.00
1'700'000.00
5 10 20 30 40

Time horizon Credit: Vicarelli, in prep




Stabilizing slopes with local deep rooted grasses

Federal Ministry for the
Environmant, Nature Consarvation,
Building and Nuclear Safety

Ecosystems Protecting NIL | Université de La
Infrastructure and Communities i 0




Grasses provide multiple benefits

* Aregular income
flow associated to
the harvesting of
fodder and broom
grass used for road
stabilization (20,000
NPR per year per km
200 USD)

upported by:
Federal Ministry for the &
Enviranment, Nature Consarvation,
Building and Nuclear Safety
in |
unities ha

UNIL | Université de Lausanne

eed an a decizinn of the Garman Rund



Opportunity 1: Global uptake of Eco-DRR
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Opportunity 2: National level uptake, Japan

Areas under consideration
for reorganization.

\from Kabushima Island, Hachinohe
City, Aomori Pref. to Oshika Peninsula,
Onagawa Town, Ishinomaki City, Miyagi
Pref. and its surrounding Natural parks)

Tanesashikaigan-Hashikamidake

&)
Akita Pref. Rikuchukaigan
wate
' ;: Kesennuma
‘Yamagata Py -
Pref. _:' o & Minamisanriku-Kinkasan

& S
MiyagiPrer" " . Kenjosan-Mangokuura

Matsushima | () Netonal Fark

Fukushima Pv@\ Quasi-Naional Park
» Matsukawaura | () Prefectural Natural Park
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Sanriku Fukko
National Park

Designated on May 24,
2013

"‘

Sanriku Fukko (reconstruction)




Opportunity 3: Innovative tools for Eco-DRR

Opportunity mapping for Eco-DRR and CCA

Cross mapping UNIVERSITE
DE GENEVE
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Conclusion: There is a solution to each problem




Conclusion: Multiple benefits of Eco-DRR
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Conclusion:Engineered approaches to DRR

. Disaster
i o - . ey

~—— prevention and
TecOovery

Hazard
mitigation

Wate, * L soil

plr S H “__,..Jr-—-..._l‘_ I.I'II.

|
i ‘,,.---"--u\{ Clima. .ange
:.]r. _.||;-|_.. Ll |

Hes 4nd ) L\
r J Sue* _ “able

" F _diho, e




The Partnership for Environment and Disaster Risk Reduction
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More opportunity for learning..

Master’s course for
universities

Massive Open Online

Course
F N\ .
§9) o https://courses.adpc.net
UNEP | G




Join our community of practice!

Understanding the role of ecosystems in disaster risk reduction and
adaptation since 2008:

1. Science and knowledge: (Renaud et al. 2013, 2016)

2. Policy advocacy: Ecosystems and the Sendai framework

3. Capacity building: MSc course and a MOOC- Disasters and
Ecosystems

Sign up for our weekly newsletter:
www.pedrr.org

FB: PEDRR PEDRR
MOOC: Disasters and ecosystems Ecosystems for Adaptation
Linked in: Eco-DRR-4-NbS and Disaster Risk Reduction




Thank you for listening!
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