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

2. What are Nature-based solutions to disaster

risk reduction?

3.  What are challenges and opportunities for up-

scaling Nature-based Solutions?
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1. Why are we here?

What is the problem?

Nature-based solutions to what?



What is the problem?

www.keywordpicture.com

Knowledgeallianz.com

2004hurricanes.com

Tropical Storm Jeanne, 2004

6,000 casualties in Haiti

18 casualties in Dominican 

Republic

USD 7 billion total damages



This is the problem:

@UNEP, Haiti/Rep Dominican border



Natural? disaster..



Natural? disaster..

@Sudmeier-Rieux, Nepal 2016



What is a disaster and disaster risk? 

UNISDR 2009

© T. Ahmed/IRIN

Disaster:  a serious disruption of a society which goes beyond 

local coping capacities..

Disaster risk:  potential disaster losses

Risk:  Hazard x Exposure X Vulnerability 



Hazards

Geophysical Hydro-meteorological

Earthquakes

Landslides / debris flows

Climatological

Storms

Flooding
Cold spells

Tsunamis

Societal/ 

Technological

Volcano eruptions

Heatwaves



Exposure

Exposure: 

Elements at risk

present in a hazard

zone and subject

to potential losses.

(UNISDR, 2009)



Vulnerability

The characteristics and circumstances

of a community or system (ISDR, 2001).

The propensity or predisposition to be 

adversely affected (IPCC, SREX, 2012). 

Many definitions & ways to measure

GDP, literacy rates or as physical

characteristics of buildings. 
Nepal ©Sudmeier-Rieux, 2009

Nepal ©Sudmeier-Rieux, 2009



Why is risk of disasters increasing?

Natural Hazards

� Floods

� Landslides

� Cyclones

� Drought

� Tsunamis 

Exposure

Concentration in 

hazardous locations

� People and Assets

�Poor land-use 

management 

Increasing Improving Constant / Cyclical

Vulnerability

Susceptibility to 

hazard impacts 

� Poor buildings

�Low coping 

capacities

�Poverty 

Large-scale exposure & vulnerability to a hazard 



Why are we here?



Why are we here?



Nature-based Solutions & the Sustainable Development Goals

SDG 1 - No poverty

SDG 2 - No hunger

SDG 3 - Good health and well-being

SDG 6 - Clean water and sanitation

SDG 11 - Sustainable cities and communities

SDG 13 - Climate action

SDG 14 - Life below water

SDG 15 - Life on land



2. What are Nature-based solutions 

(NbS) to disaster risk reduction?



Evolving views on nature and conservation

From Mace, 2014, Science, 345 (6204)



Ecosystem services and DRR:



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

What are Nature-based Solutions?



Nature-based solutions approaches..



Nature based solutions are..



Services provided by NI solutions

Mangroves Salt 

marshes

Green 

roofs, 

rooftop 

gardens, 

green walls Constructed 

wetlands
Trees

Watershed 

restoration, 

riparian habitat 

creation and 

restoration

Afforestation, 

reforestation

Permeable 

pavement

Rainwater 

harvesting 

systems

Seagrass, 

oyster beds
Coral 

reefs

http://www.naturalinfrastructureforbusiness.org/



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

Natural infrastructure Gray infrastructure

Synergies

Source WBCSD/ Shell 

Nature based solutions are also..



Nature-
based 

Solutions

Ecosystem 
management

Disaster 
risk 

reduction

Climate 
change 

adaptation

Nature based solutions are..



CCA versus DRR?  

Climate change adaptation

Chronic climate impacts: 

drought, agriculture production

Time frame: long term

Scale: global climate change

Actors:  UNFCCC, national 

adaptation committees

Disaster Risk Reduction

Acute impacts: extreme weather

Time frame:  immediate to medium 

term

Scale: locally specific hazard events

Actors: UNISDR, civil protection/ 

humanitarian assistance 



CCA versus DRR?



Different policy arenas



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…

Ecosystem-based DRR



Wetlands buffer flooding + DRR.. 

Credit: Sudmeier- Rieux, Thailand



Forests/ grasses – mountain protection + DRR

Credit: Sudmeier- Rieux, Switzerland



Vegetation for coastal protection + DRR

Credit: IUCN ThailandCredit: McAdoo, Sri Lanka 



Eco-DRR management approaches 

Integrated Coastal 

Zone Management 

(ICZM) + DRR

Integrated Water 

Resource 

Management 

(IWRM) + DRR

Integrated Fire 

Management 

(IFM)

Protected Area 

Management 

(PAs) + DRR

Community-based Natural Resource & Risk Management

Spatial planning

EIA / SEA + DRR

Sustainable Land 

Management (SLM)/ 

Ecosystem 

restoration



3. What are challenges and opportunities 

for up-scaling NbS?



© REUTERS/KYODO 

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

Challenge 1: Convincing the engineers



Source: CESVI, 2013

Convincing the engineers, cont’d:



Challenge 2: Convincing the Ministry of Finance 

Source: 

SREP, 2013  



Challenge 3: Convincing the Min. of Finance, again

Credit: Vicarelli, in prep
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Benefits5

Stabilizing slopes with local deep rooted grasses



• A regular income 

flow associated to 

the harvesting of 

fodder and broom 

grass used for road 

stabilization (20,000 

NPR per year per km  

200 USD)

Grasses provide multiple benefits



Opportunity 1:Global uptake of Eco-DRR



Sanriku Fukko

National Park 

Designated on May 24, 

2013

Sanriku Fukko (reconstruction）

Opportunity 2: National level uptake, Japan



Opportunity 3: Innovative tools for Eco-DRR



Eco-DRR potential

Conclusion: There is a solution to each problem



Conclusion: Multiple benefits of Eco-DRR



Conclusion:Engineered approaches to DRR





Master’s course for 

universities 

Massive Open Online 

Course

https://courses.adpc.net

More opportunity for learning.. 



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  

MOOC: Disasters and ecosystems

Linked in:  Eco-DRR-4-NbS



karen.sudmeier@un.org

www.pedrr.org

©Reuters, A. Biraj, 2008

Thank you for listening!


