
Dilution by atmosphere and ecosystems 

 

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 

Water, both fresh and saline, and the atmosphere can dilute the gases, fluids and solid waste produced by 
human activity. 

Ecosystem service: classification according to CICES 

Section Division Group Class 
Regulation and 
maintenance 

Mediation of waste, 
toxics and other 
nuisances 

Mediation by biota and 
ecosystems 

Dilution by atmosphere 
and ecosystems 

 

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 

Abiotic 

Functional 

Atmosphere Atmospheric gases 
Atmospheric processes 

Water 

Surface 
Ocean 
Ground 
Fossil 
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Physical Ocean geomorphology 

Shelf 
Slope 
Abyssal 
Hadal 

 

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

Dilution by atmosphere and ecosystems is delivered through the atmosphere, ocean geomorphology and water. 

 Atmosphere - Dilution by the atmosphere is highly sensitive to changes in the atmosphere; Cloud 
cover, wind speed, vertical temperature profile and turbulence levels are the main system components 
influencing the service. The scale and complexity of the atmosphere means that changes that humans 
cause can often not be reversed over a human lifetime. 

 Ocean geomorphology - Changes in ocean geomorphology can impact how quickly and efficiently 
pollutants are diluted in marine environments. 

 Water - Dilution by freshwater ecosystems is highly sensitive to changes in water flow as this affects 
the dilution factor. These changes may however be reversed if water flow is restored. 
  



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 
characteris

tics 

Reference 

Industrial or 
domestic 
construction 

Water Changes in 
sediment 
regime. 

Sedimentation 
causes reservoir 
infill and a 
reduction in 
sediment supply 
downstream to 
create wetland 
features. 

Human 
action 

Long term All 
dammed 
rivers, 
especially 
big, 
complex 
dam 
systems, 
e.g. the 
Amazon, 
Mekong 
and Congo. 

Kondolf et 
al., 2014; 
Winemiller 
et al., 
2016. 

Industrial or 
domestic 
activities 

Water Changing river 
courses by 
channelling 
them to 
increase flow 
and hence 
carry more 
pollution. 
Removal of 
wetlands. 
Increased 
vulnerability to 
change and 
pollution. 

Streams and rivers 
near newly drilled 
natural gas wells 
are vulnerable to: 
sediment runoff, 
reduced 
streamflow and 
possible 
contamination 
from introduced 
chemicals and the 
resulting 
wastewater. 
Increased flows of 
pollutants from 
land to sea. 

Human 
action 

Short term Global Entrekin 
et al., 
2011; 
Yoon et 
al., 2015. 

Ocean 
geomorphol
ogy 

Leads to 
coastal 
hardening. 

Impacts how 
quickly and 
efficiently 
pollutants are 
diluted. 

Human 
action 

Short term Global Entrekin 
et al., 
2011. 

Atmosphere Elevated 
release of 
atmospheric 
contaminants 
is required to 
maximize 
dilution 
potential of the 
atmosphere. 

The type of 
industrial plant 
influences 
emission heights - 
e.g. 1000MW fossil 
fuel burning power 
plants have stacks 
up to 300 metres in 
height while 
nuclear power 
plants can have 
roof-level vents. 

Human 
action 

Long term Global Wang & 
Wang, 
2014; 
Gifford, 
1982. 

Human 
movement 
 

Atmosphere Larger doses of 
pollutants will 
reduce the 
ability of the 
atmosphere to 
dilute them to 

Rise in vehicles 
which are unable to 
meet modern 
pollution control 
requirements. 
Increase in 

Human 
action 

Short term Restricted 
to 
developing 
nations 
using older 
car models. 

European 
Environm
ent 
Agency, 
2008. 



safe levels for 
humans. 

pollution from 
motor vehicles. 

Pollution 
 

Water Reduction in 
dilution service 
potential. 

Both point and non-
point source 
pollutants result in 
eutrophication and 
coastal economic 
damage, e.g. beach 
closures. 

Human 
action 

Short term Coastal 
areas 

Potters, 
1988; 
Vikas & 
Dwarakish
, 2015. 

Water 
abstraction, 
Industrial 
and 
domestic 
activities 
 

Water Fragmentation 
of the river 
system. 

Reduced dilution 
ability as river flow 
is disrupted. 
Increased human 
presence creates 
more effluent flow 
exacerbating the 
problem. 

Human 
action 

Short-term Global Dynesius 
& Nilsson, 
1994. 

Droughts 
 

Water Increased 
evaporation 
rates and 
reduced 
freshwater flow 
resulting in 
deterioration of 
the water 
quality. 

Reduction of the 
dilution capacity of 
point source 
effluents. Decline 
in water quality is 
primarily caused by 
favourable 
conditions for the 
development of 
algae blooms (high 
water 
temperatures, long 
residence times, 
high nutrient 
concentrations). 
Changes in water 
temperature, 
eutrophication, 
major elements, 
and some heavy 
metals and 
metalloids. 

Natural 
variation 

Short-term Global – 
areas at 
risk of 
drought 

van Vliet & 
Zwolsman
, 2008. 

Ocean 
current and 
circulation 

Water Concentration 
of marine litter, 
especially 
plastics. 

Micro plastics tend 
to accumulate on 
certain coastal 
areas depending on 
winds and currents 
as well as at major 
oceanic fronts 
known as gyres. 

Natural 
variation 

Long-term Coastal 
areas and 
sub-
tropical 
gyres. 

Eriksen et 
al., 2014; 
Gross, 
2015. 

Storms, 
Weather 
conditions 
 

Water Mixed layers of 
water. 

Well mixed layers 
increase dilution 
potential of 
seawater. 

Natural 
variation 

Short 
(surface 
winds, e.g. 
monsoon 
seasons) 
to long 
term 
(upwelling 
and down 
welling). 

Global – 
Deep 
ocean 
currents, 
e.g. the 
Antarctic 
Circumpola
r Current. 

Marshall 
et al., 
2002. 



Weather 
conditions 

Atmosphere Prolonged 
periods of high 
pressure with 
little air 
movement can 
lead to 
temperature 
inversions 
(reversal of the 
normal 
decrease of air 
temperature 
with altitude). 

Decrease in air flow 
reduces dilution 
effect and leads to 
accumulation of 
dust and 
pollutants. 

Natural 
variation 

Short-term Global – 
Exacerbate
d in cities 
at low 
elevation 
and 
surrounded 
by high 
topography
. 

Laskin, 
2006. 

 

 

  



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 atmospheric conditions Atmosphere Natural capital asset 
Change in ocean geomorphology Ocean geomorphology Natural capital asset 
Change in availability of surface and ground 
water 

Water Natural capital asset 

Change in construction activity Industrial or domestic 
construction 

Driver of change 

Change in population density and shipping 
activity 

Industrial or domestic 
activities 

Driver of change 

Change in immigration and emigration Human movement 
 

Driver of change 

Change in level of pollution Pollution 
 

Driver of change 

Change in surface and ground water use 
levels 

Water abstraction 
 

Driver of change 

Change in drought severity Droughts 
 

Driver of change 

Change in ocean currents Ocean current and 
circulation 

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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