
Buffering and attenuation of mass flows 

 

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 

Buffering and attenuation of mass flows allows the transport and storage of sediment by rivers, lakes and seas. 

Ecosystem service: classification according to CICES 

Section Division Group Class 
Regulation and 
maintenance 

Mediation of flows Mass flows Buffering and 
attenuation of mass 
flows 

 

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 

Coastal 
Inland surface waters 
Woodland and forests 
Habitat complexes 

Abiotic Non-renewable Soils and sediments 
Top-soil 
Sub-soil 
Ocean sediment 

 

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

Buffering and attenuation of mass flow is delivered through habitats, land geomorphology and soils and 
sediments. 

 Habitats - Habitats are key to the provision of buffering and attenuation of mass flows and habitat loss 
may cause reduction or cessation of the service. 

 Land geomorphology - Buffering and attenuation of mass flows is highly sensitive to changing land 
geomorphology, which can cause cessation of the service. Changes to land geomorphology are nearly 
always irreversible, affecting buffering and attenuation of mass flows in the long term. 

 Soils and sediments - Soils and sediments are integral to the buffering and attenuation of mass flows 
service and changes in soil properties may cause direct disruption of service and loss of other assets 
resulting in an indirect reduction or cessation of the service. 
  



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 

Timescale Spatial 
characteri

stics 

Reference 

Habitat 
modification 

Habitats Deforestation, 
reduction in 
vegetation cover. 

Decreases 
stability and 
resistance of 
topsoil. No 
barriers for 
buffering and 
attenuation. 

Human 
action 

Short-mid 
term 

Local Karamage 
et al., 
2016; 
WWF, n.d. 

Land geo-
morpholog
y, Soils 
and 
Sediments 

Diversion of 
drainage furrows, 
waterways, dam 
bywashes, etc. 

Changes in run-off 
concentration. 
Increased soil 
break up and 
vulnerability to 
erosion leading to 
loss of service. 

Human 
action 

Short-mid 
term 

Local Queenslan
d 
Governme
nt, 2015. 

Industrial or 
domestic 
activities 

Habitats, 
Land geo-
morpholog
y, Soils 
and 
sediments 

Strong wave 
action by boats. 

Coastal systems 
such as mangrove 
forests could be 
damaged. 

Human 
action 

Short 
term 

Local Bell & 
Lovelock, 
2013. 

Intensive 
agriculture 
and 
aquaculture 

Soils and 
sediments 

Changes in soil 
properties. 

Changes in soil 
water retention 
properties thus 
increasing 
susceptibility to 
water or wind 
erosion. 

Human 
action 

Short-mid 
term 

Local Karamage 
et al., 
2016. 

Droughts Habitats, 
Soils and 
sediments 

Damage to 
protective 
vegetation. 

Poor vegetation 
cover. Damage to 
protective 
vegetation. 

Human 
action 

Short 
term 

Local Bangash 
et al., 
2013; Bell 
& 
Lovelock, 
2013. 

Flooding, 
Storms 

Habitats, 
Land geo-
morpholog
y, Soils 
and 
sediments 

Loss of cover due 
to event-induced 
tree throw. Wave 
action generated 
by winds. 

Damage to 
protective 
vegetation. 

Natural Short 
term 

Global Bangash 
et al., 
2013; Bell 
& 
Lovelock, 
2013. 

Landslides Habitats, 
Land geo-
morpholog
y, Soils 
and 
sediments 

Earth movements, 
and alteration of 
slope steepness. 
The speed of run-
off increases on 
steep slopes 
which increases 
the power of water 
to break off and 
carry soil 
particles. 

Increased soil 
breakup and 
vulnerability to 
water erosion. 

Natural Short 
term 

Local Hancock 
et al., 
2012; 
Queenslan
d 
Governme
nt, 2015. 



Weather 
conditions 

Habitats, 
Soils and 
sediments 

Changes in rainfall 
intensity. 

Heavy raindrops 
on bare soil cause 
the soil surface to 
seal, increasing 
erodibility. 
Increased soil 
breakup and 
vulnerability to 
water erosion. 

Natural Short 
term 
(seasonal) 

Local Queenslan
d 
Governme
nt, 2015. 

 

 

  



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 geomorphology Land geomorphology Natural capital asset 
Change in soil condition Soils and sediments Natural capital asset 
Change in land use and land cover Habitat modification Driver of change 
Change in population density and shipping Industrial or domestic 

activities 
Driver of change 

Change in agricultural activity Intensive agriculture and 
aquaculture 

Driver of change 

Change in drought severity Droughts Driver of change 
Change in flood severity Flooding Driver of change 
Change in landslide severity Landslides Driver of change 
Change in storm severity Storms Driver of change 
Change in the seasonality of temperature, 
precipitation and wind 

Weather conditions Driver of change 
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