
Water flow maintenance 

 

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 

The hydrological cycle, also called water cycle or hydrologic cycle, is the system that enables circulation of 
water through the Earth’s atmosphere, land, and oceans. The hydrological cycle is responsible for recharge of 
groundwater sources (i.e. aquifers) and maintenance of surface water flows. 

Ecosystem service: classification according to CICES 

Section Division Group Class 
Regulation and 
maintenance 

Mediation of flows Liquid and air flows Water flow maintenance 

 

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 processes 

Water 

Surface 
Ocean 
Ground 
Fossil 
Soil 

Biotic Biodiversity Habitats 

Coastal 
Grasslands 
Heathland and scrub 
Woodland and forests 
Unvegetated or sparsely 
vegetated 
Agriculture and 
croplands 
Inland surface waters 
Urban and developed 
areas 
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. 

Water flow maintenance is delivered through the atmosphere, habitats and water. 

 Atmosphere - The hydrological cycle is highly sensitive to changes in the atmosphere as these affect 
rainfall and temperature patterns. 

 Habitats - Habitats affect the way water flows through landscapes and changes in habitats can 
therefore lead to impacts on the hydrological cycle. 

 Water - Water as an asset is intrinsically linked to the water flow maintenance service. The 
hydrological cycle and water flow are sensitive to changes in water quantities. Changes in the amount 
of water available can in some cases be reversed, but sometimes only over the long term. Natural 
aquifer recharge rates are, for example, very low in arid and semi-arid regions. 
  



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 
characteristics 

Reference 

Habitat 
modification 

Atmospher
e, Habitats, 
Water 

Changes the 
way water 
flows 
through 
landscapes. 

Increased or 
decreased 
availability 
of water at 
the local 
and 
landscape 
level. 

Human 
action 

Short term Local Malmqvist 
& Rundle, 
2017. 

Pollution 
 

Atmospher
e, Habitats, 
Water 

Suppressed 
rainfall in 
highly 
polluted 
areas due to 
reduced 
efficiency of 
clouds at 
releasing 
precipitation
. 

Decreased 
water 
balance and 
disrupted 
hydrological 
cycle in 
polluted 
areas. 

Human 
action 

Short term Local - 
Dependent on 
local pollution 
levels; areas 
with higher 
degrees of 
aerosol use will 
be more 
sensitive to this 
impact. 

Huntingto
n, 2006; 
Ramanath
an et al., 
2001. 

Water Alterations 
to nutrient 
cycles and 
balances 
resulting 
from 
pollution 
due to 
human 
activities. 

Reduced 
quality of 
water 
resources. 

Human 
action 

Short term – 
Pollution of 
water sources 
can have 
immediate 
impacts on 
water quality. 
 
Long term – 
Persistent 
Organic 
Pollutants 
(POPs) can 
remain in the 
water cycle for 
months to years. 

Global – Certain 
chemicals are 
prone to 
diffusion over 
very long ranges 
as a result of 
their physical 
and chemical 
properties. 
 
Local – 
Pollution from 
e.g. run-off or 
waste water will 
affect nutrients 
in local waters, 
thus affecting 
water quality. 

Malmqvist 
& Rundle, 
2017; 
Schwarze
nbach et 
al., 2010. 

Water 
abstraction 

Water Reduction in 
the amount 
of water in 
natural 
resources 
(e.g. surface 
and 
groundwater
) 

Changes in 
when and 
where water 
returns to 
the 
atmosphere, 
affects local 
or regional 
water 
balances 
and 
precipitation 
patterns. 

Human 
action 

Mid term Regional-local – 
Water 
abstraction for 
human use will 
affect the water 
bodies from 
which water is 
taken and this in 
turn will have 
downstream 
impacts; 
impacts will be 
more severe in 
areas with high 
water 

Gleick et 
al. 2013; 
Kustu et 
al., 2010; 
Malmqvist 
& Rundle, 
2017. 



consumption 
levels such as 
big cities, or 
areas of high 
agricultural and 
industrial 
activities. 

Landslides Habitats, 
Water 

Increased or 
decreased 
water flows 
through 
landscapes. 

Increased or 
decreased 
water 
balances 
within 
landscapes. 

Natural 
variation 

Short term - 
These include 
landslides or 
other rapid 
alterations to 
geomorphologic
al 
characteristics 
of water 
courses.  
 
Mid- and long 
term - Water 
itself is the main 
actor that 
causes erosion, 
which shapes 
water courses 
and influences 
the way water 
circulates 
through the 
environment. 

Regional-local - 
Impacts of 
landslides will 
affect the 
geomorphologic
al features in the 
immediate 
vicinity, but can 
also have 
repercussions at 
the landscape 
and ecosystem 
level if entire 
water courses 
are altered. 

World 
Water 
Assessme
nt 
Programm
e, 2009. 

Weather 
conditions 
 

Atmospher
e, Habitats, 
Water 

Increases or 
decreases in 
the amount 
of rainfall 
and solar 
energy 
available on 
a 
regional/loc
al basis. 

Increased or 
decreased 
water 
balances 
within 
landscapes. 

Natural 
variation 

Short term - 
Daily to 
seasonal 
variation in 
rainfall and 
cloud cover that 
affects how 
solar energy 
impacts water in 
landscapes. 
 
Mid term - 
Interannual 
variation in 
rainfall. 
 
Long term - 
Decadal 
variation in 
rainfall patterns. 

Regional - 
Rainfall patterns 
and solar energy 
are highly 
region-specific, 
for example 
tropical regions 
get periodic 
monsoons and 
dry months 
throughout the 
year, whereas 
temperate 
regions have 
more seasonal 
weather 
patterns 

World 
Water 
Assessme
nt 
Programm
e, 2009. 

Atmospher
e, Habitats, 
Water 

More 
unstable 
precipitation 
patterns and 
increases in 
global 
temperature
. 

Increases or 
decreases in 
water 
balance at a 
local and 
regional 
scale. 

Human 
action 

Short term - e.g. 
flash storms 
may lead to 
sudden floods. 

Global - Climate 
change is global 
in its nature. 
 
Regional-local – 
Effects of 
climate change 
will be felt on a 

Shen & 
Chen, 
2010. 



more local 
basis; arid 
regions are 
highly sensitive 
to variations in 
precipitation 
patterns and are 
likely to 
experience 
water shortage 
in the future. 

 

 

  



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 habitat quality Habitats Natural capital asset 
Change in availability of surface and ground 
water 

Water Natural capital asset 

Change in land use and land cover Habitat modification 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 landslide severity Landslides Driver of change 
Change in the seasonality of temperature, 
precipitation and wind 

Weather conditions Driver of change 
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