
Flood and storm protection 

 

Summary of natural capital assets and drivers of change 

A three-tier (red/amber/green) assessment of: (1) the importance of natural capital assets to ecosystem 
service provision; and (2) the influence of drivers of change on these natural capital assets. 
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Description of ecosystem service 

Flood and storm protection is provided by the sheltering, buffering and attenuating effects of natural and 
planted vegetation. 

Ecosystem service: classification according to CICES 

Section Division Group Class 
Regulation and 
maintenance 

Mediation of flows Liquid and air flows Flood and storm 
protection 

 

Natural capital assets providing the service: identification and hierarchical classification of 
the key natural capital assets that provide or enable the ecosystem service (Leach et al. in 
review) 

Level 1 Level 2 Level 3 Level 4 

Biotic Biodiversity Habitats 

Littoral 
Sub-littoral 
Coastal 
Inland surface waters 
Woodland and forests 
Habitat complexes 

 

Narrative description of the natural capital asset- ecosystem service system: generic 
description of the way in which natural capital assets provide the ecosystem service. 

Flood and storm protection is delivered through habitats. 

 Habitats – Flood protection is provided directly by a diversity of habitats and their elements such as 
mangroves, wetlands, reefs, beaches and sand dunes, among others.  



Drivers of change in the asset-service system 

Driver of 
change 

Asset 
affected 

Likely response of 
asset 

Effect on 
variability of 

service provision 

Human 
action or 
natural 

variation 

Timescal
e 

Spatial 
characteristi

cs 

Reference 

Habitat 
modification 

Habitats Reduction or 
complete 
destruction of 
vegetation cover. 
Modification of 
hydrological 
regime. 

Damage and loss 
of protective 
vegetation 
reduces flood and 
storm impact 
attenuation 
capacity. Changes 
in river flow alter 
extent, duration 
and frequency of 
floodplain 
inundation. 

Human 
action 

Short-
mid term 

Local Smith & 
Barchiesi, 
2009; 
Tockner & 
Stanford, 
2002. 

Industrial or 
domestic 
activities 

Habitats Coastal systems 
such as mangrove 
forests could be 
damaged. 

Reduction of 
storm attenuation 
capacity. 

Human 
action 

Short 
term 

Local Bell & 
Lovelock, 
2013; 
Dahdouh-
Guebas et 
al., 2005. 

Storms Habitats Loss of cover due 
to event induced 
tree throw. 
Damage of 
protective 
vegetation. 

Reduction of 
storm attenuation 
capacity. 

Human 
action 

Short-
mid-long 
term 

Global Smith & 
Barchiesi, 
2009. 

Flooding 
 

Habitats Damage of 
protective 
vegetation and 
watersheds 

Saturates 
ecosystem, 
reduced water 
storage capacity. 

Human 
action 

Short-
mid-long 
term 

Global Smith & 
Barchiesi, 
2009; van 
der Nat et 
al., 2016. 

Ocean 
acidification 
 

Habitats Coral reef 
calcification slows 
due to 
acidification, 
affecting the rate 
of growth. 

Loss, degradation 
or growth 
reduction of coral 
reefs and 
mangroves 
diminishes storm 
surge (flood) 
attenuation 
capacity, and 
water storage. 

Human 
action 

Mid-long 
term 

Global Hilmi et 
al., 2015; 
Hoegh-
Guldberg 
et al., 
2017; 
Gilman et 
al., 2008. 

Sea level 
rise 
 

Habitats Coastal wetlands 
and other 
ecosystems 
experience large 
losses. 

Loss of coastal 
habitats and 
upward and 
landward 
movement of 
flooding risk 
zones. 

Human 
action 

Mid-long 
term 

Global Nicholls et 
al., 1999; 
Gilman et 
al., 2008. 

Weather 
conditions 
 

Habitats Damage of 
protective 
vegetation and 
watersheds. 

Reduction of flood 
attenuation 
capacity. 

Human 
action 

Short-
mid-long 
term 

Global Smith & 
Barchiesi, 
2009; van 
der Nat et 
al., 2016. 

  



Information and data 

Data needs: Identification of data needed to assess the current of historical state of the 
asset-service system. 

Description of data need Classification Aspect of the system 
Change in habitat quality Habitats Natural capital asset 
Change in land use and land cover Habitat modification Driver of change 
Change in population density and shipping 
activity 

Industrial or domestic 
activities 

Driver of change 

Change in storm severity Storms Driver of change 
Change in flood severity Flooding Driver of change 
Change in ocean acidification Ocean acidification Driver of change 
Change in sea level rise Sea level rise Driver of change 
Change in the seasonality of temperature, 
precipitation and wind 

Weather conditions Driver of change 
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