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Introduction: Human well-being, 
healthy ecosystems and disasters

This note was developed to provide guidance on the benefits of and ways to integrate 
environmental concerns into disaster risk reduction strategies (DRR) at the local 
and national levels. As recognised and outlined under the Hyogo Framework for Action 
priority 4: “Reduce the Underlying Risk Factors”, healthy ecosystems and environmental 
management are considered key actions in DRR. Although the field of disaster risk 
management has evolved to recognize the need for addressing development issues for 
reducing risk, the environmental dimension has not to date received adequate attention 
and practical guidance.

The questions we would like to answer with this guidance note are:

•	 What	are	healthy	ecosystems	and	ecosystem	management?	
•	 How	can	we	integrate	these	environmental	considerations	into	DRR?

The rise in number and intensity of many extreme hydro-meteorological events is 
increasingly recognized as being the result of global and regional climate change. More 
broadly and importantly, the underlying risk factors of disasters are increasing: more 
people are living in vulnerable areas, such as low lying coastal areas, steep hillsides, 
flood plains, near cliffs, or in forested areas on the outskirts of cities – most often out 
of necessity, but sometimes out of choice. Environmental degradation is reducing the 
capacity of ecosystems to meet the needs of people for food and other products, and 
to protect them from hazards. The people affected by reoccurring disasters are often 
the most dependent on natural resources for their livelihoods, and the appropriate 
management of ecosystems can play a critical role in their ability to prevent, cope with, 
and recover from disasters.

Investments in sustainable ecosystem management or sound environmental 
management can offer 







Examples and values of protective ecosystem services:

Regulating flood waters
Wetlands and peatlands provide storage 
space for flood waters, and there is 
growing evidence that maintaining 
vegetation and associated soil structure in 
local watersheds regulates the flow of rain 
water into streams and rivers, although 
this service can be overwhelmed with 
large-scale rainfall and flooding events. 
Sri Lanka’s Muturajawla marsh is a coastal peat bog covering over 3,100 hectares and 
an important part of local flood control as the marsh buffers and regulates flood water 
discharge into the sea.  The annual value of this service was estimated at more than 
$US 5 million, or $US 1,750 per hectare (Emerton and Bos, 2004).  Riparian and coastal 
vegetation also stabilizes shorelines and riverbanks. The costs of losing vegetation 
along riverbanks has been estimated at up to $US 425 per meter of bank (Ramsar 
Convention on Wetlands, 2005).
    
Reducing landslides, avalanches and rockfalls
In addition to providing improved aesthetics over engineering structures, forests are 
estimated to save between $US 2-3.5 billion per year in disaster damage (UNISDR, 
2004).  Switzerland, for example, long ago recognized the value of ‘protection forests’ 
in reducing damage from avalanches, landslides and rock falls, and forests are a key 
part of the country’s disaster prevention plan (Stolten et al., 2008). Healthy forests 
are less likely to be invaded by pests, invasive alien species and destroyed by natural 
hazards, and provide numerous additional benefits such as the storage of carbon, and 
the opportunity for recreation, timber production and non-timber products.  

Improving coastal management and flood risk reduction
Intact coastal ecosystems - in particular mature, stabilized sand dunes, coral reefs, 
lagoons, salt marshes, and mangroves - play an important role in reducing flood 
damage during coastal storms (UNEP-WCMC, 2006). Coastal ecosystems are 



maintain soil structures, trap water and restore organic material, rendering soil more 
favorable to agricultural practices.  Fire is a natural part of many ecosystems, and 
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How can ecosystem management 
be integrated with disaster risk management? 

Although disaster risk management, ecosystem management, development planning (and 
climate change adaptation) institutions each have their own specific set of stakeholders, 
goals and actions, a number of these are interrelated (see Figure 2). They each seek 
the overarching goal of sustainable development, human well-being and human security.  
Improved dialogue and specific coordinating mechanisms are being created between 
these spheres, although more effort is needed to achieve greater convergence.  Likewise, 
conservation programmes can benefit by including risk and climate change considerations 
into project planning and monitoring. Below are examples of specific actions that can be 
taken toward bridging the gap between ecosystem-based management and disaster risk 
management.

Three previously separate institutional spheres need to converge to form new 
procedures for integrated disaster risk management. Ecosystem management 
becomes central to all aspects of disaster risk reduction, without which goals of 











Protective Effects of Coastal Vegetation 
during	the	2004	Tsunami	in	Sri	Lanka
The tsunami in December 2004 hit large 
parts of the Sri Lankan coastline. In addition 
to more than 30,000 fatalities the waves also 





Guidance indicators for sustainable environmental management related to disaster risk reduction and climate 
change adaptation

2.7 National resources-related policies and environmental legislation (forestry plans, 
integrated coastal zoning management plans etc) include and implement risk 
assessments

2.8 National Sustainable Development Strategies include and implement risk assessments 
2.9 Public and private infrastructure investments that include enforceable EIAs and 

risk assessments 
2.10 



6.5.4 Coverage of live coral reef ecosystems 
6.5.5 Area of healthy mangroves as buffer zones as measured by area, density and 

width

7. Threats to ecosystems are monitored

7.1 Climate change impacts  
7.2  Conversion of ecosystems for urbanization and agriculture
7.3  Fragmentation of habitats
7.4  Slash and burn agriculture
7.5  Over harvesting of forest products
7.6  Desertification
7.7  Industrial logging/ illegal logging
7.8  Over grazing/ cattle ranching
7.9  Invasive Alien Species
7.10  Soil erosion 
7.11  Eutrophication: overuse of fertilizers

Sources: 
U.N. Commission on Sustainable Development (2007) 
Cardona, Inter-American Development Bank, (2005)
Millennium Ecosystem Assessment (2005)
Convention on Biological Diversity
Environmental Vulnerability Index (2004)
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Increasing numbers of extreme events causing casualties and affecting populations 
are weather and climate-related. However, climate change, although often cited as 
the culprit of rising numbers of disasters, is one of several factors increasing disaster 
vulnerability and environmental degradation. 

The risk of suffering from any particular disaster depends on the size and frequency 
of the hazard event but even more on the vulnerability of people, often linked to 
environmental degradation and governance issues. Disasters are not caused by extreme 
events themselves, but occur when a society’s capacity to cope with an extreme event 
is overwhelmed or mismanaged. For these reasons, the terms “natural disaster” and 
“natural hazard” have increasingly become misnomers (Hewitt, 1997; Wisner et al., 
2004; Abramovitz et al., 2002).  

Unfortunately, available economic statistics on disasters do not reflect lost agricultural land 
and livelihoods in developing countries. The more common and chronic disasters - shallow 
landslides, recurring flooding, rising seawaters, drought, and impacts of invasive 
species - impose the greatest costs on poor populations, and yet are not mirrored in official 
statistics on disasters. These small, cumulative disasters are most often those grounded 
in land use and pressure on natural resources, and are therefore often the most avoidable 
through appropriate ecosystem management.

Even if the number and frequency of extreme events increases, the magnitude of disasters 
can be reduced through adopting integrated approaches that combine development 
processes, disaster risk reduction measures, and ecosystem management. Combining 
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Annex 1 Annex 1

International environmental frameworks, conventions and agreements relevant to 
DRR Risk Management Indicators

UNESCO	World	Heritage	Convention	(Paris,	1972)	
Convention Concerning the Protection of the World Cultural and Natural Heritage 
Established by parties to protect cultural heritage and natural heritage, from 
damage and destruction, including those caused by disasters.

Agenda	21	(1992)	
Adopted by 168 countries in 1992, establishes sustainable development as a main 
policy goal. Especially relevant to disaster risk reduction is Chapter 7: Promoting 
Sustainable Human Settlement Development, which refers to developing a “culture of 
safety” in all countries, especially those that are disaster-prone (paragraph 7.60).

Convention	on	Biological	Diversity	(1992)	
(COP	6,	the	Hague,	the	Netherlands,	2002)
The Convention on Biological Diversity (CBD) has been ratified by 190 Parties. In 
decision VI/26 (2002), the COP adopted the Strategic Plan for the CBD.  This so-
called 2010 Biodiversity Target was subsequently endorsed by the World Summit on 
Sustainable Development and the United Nations General Assembly at the 2005 World 
Summit. The Summit also highlighted the essential role of biodiversity in meeting the 
Millennium Development Goals (MDG), and the 2010 Biodiversity Target has been 
incorporated into the MDGs. Of relevance here is the focal area within the 2010 target 
of: maintaining ecosystem integrity, and the provision of goods and services 
provided by biodiversity in ecosystems, in support of human well-being.

Convention	to	Combat	Desertification	(1994)
Relating specifically to drought, Part II of the Convention (on General provisions), 
paragraph 2, states that: In pursuing the objective of this Convention, the Parties shall: 
(d) promote cooperation among affected country Parties in the fields of 
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