
Soil quality 

 

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 

Soil quality is provided through weathering processes, which maintain bio-geochemical conditions of soils 
including fertility and soil structure, and decomposition and fixing processes, which enables nitrogen fixing, 
nitrification and mineralisation of dead organic material. 

Ecosystem service: classification according to CICES 

Section Division Group Class 
Regulation and 
maintenance 

Maintenance of physical, 
chemical and biological 
conditions 

Soil formation and 
composition 

Soil quality 

 

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 Soil 
Surface 

Non-renewable 
Minerals Non-metallic mineral 

resources 
Soils and sediments Top-soil 

Physical Land geomorphology 

Mountains 
Plains 
Plateaus 
Valleys 
Caves 

Biotic 
 Biodiversity 

Habitats 

Coastal 
Inland surface waters 
Grasslands 
Heathland and scrub 
Woodland and forests 
Unvegetated or sparsely 
vegetated 
Agriculture and 
croplands 
Habitat complexes 

Genetic resources, and 
plant, animal, fungal and 
algal species 

Wild 
Domestic, commercial 

 

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

Soil quality is delivered through the atmosphere habitats, land geomorphology, minerals, soils and sediments, 
species and water. 

 Atmosphere - Changes in precipitation, wind and temperature patterns will affect soil quality by 
affecting both water availability and weathering processes. The complexity of the interactions 
between the various elements of the climate and the components of the soil make precise effects 
difficult to predict with accuracy. 



 Habitats - Habitats play a key role in decomposition and fixing processes that affect soil composition, 
although they do not carry out these processes themselves, but rather support the assets and 
conditions necessary for the service be provided. 

 Land geomorphology - Geomorphology (especially the slope or gradient of terrain) affects the 
weathering processes from water as well as drainage. The impact of changes in geomorphology on 
soil quality are generally quite high but depend on the material and the interactions between climate, 
topography, parent material, soil biota and time and factors related to the nature of the mineral itself. 
Major changes in land geomorphology are often irreversible, affecting soil quality over the long term. 

 Minerals - Minerals are important for soil fertility since the surfaces act as sites for nutrient storage. 
As soil particles begin to weather, primary minerals release nutrients into the soil. As these particles 
decrease in size, the soil is also able to retain greater amounts of nutrients. Minerals are therefore 
directly linked, unsubstitutable, and soil quality is completely dependent on them. If the natural 
conditions of the asset are restored, the impact of changes on the service may be reversed. There is 
however relatively little known about this relationship. 

 Soils and sediments - The state of soils are directly linked with soil quality as the properties and 
composition of the soil are directly correlated with the decomposition and fixing processes that 
determine soil quality and suitability for supporting life. 

 Species - Species in soil and the ecosystem play a key role in decomposition and fixing processes. 
 Water - Water facilitates and provides the necessary conditions for decomposition and fixing 

processes that are key determinants of soil quality. Changes in water availability, amount and 
frequency can result in alteration of soil organic matter, and imbalances in decomposition rates and 
fixation processes. Water is also an agent of both chemical and physical weathering. 
  



Drivers of change in the asset-service system 

Driver of 
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affected 
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Effect on 
variability of 

service provision 
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action or 
natural 

variation 

Timescale Spatial 
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Reference 

Habitat 
modification 
 

Habitats, 
Species, 
Land 
geomorph
ology, 
Minerals, 
Atmospher
e 

Changes in 
intensity and 
extent. 
Deforestation, 
loss of biological 
community. 

Type of land use 
determines types 
of disturbance 
(tillage, 
agrochemicals, 
fertilizers, 
excrements, etc.) 
and changes soil 
properties and 
water flow rates. 

Human 
action 

Short-long 
term 

Local Dominati 
et al., 
2010. 

Water, 
Minerals, 
Soils and 
sediments 

Alters water flow 
and availability, 
and rock structure 
and topographic 
characteristics 
which alter soil 
composition. 

Changing 
decomposition 
and fixation 
processes. 

Human 
action 

Short 
term 

Local Dominati 
et al., 
2010. 

Pollution Water, 
Soils and 
sediments, 
Habitats 
and 
Species 

Microbiota are 
sensitive to metal 
pollution. Toxicity 
of heavy metals 
displaces 
exchangeable 
nutrients from 
binding sites. 

Pollution inhibits 
litter 
decomposition. 
Decomposition is 
sensitive to 
pollution and 
metal 
contaminants at 
the microbial 
level. Metal 
pollution also 
makes plant 
matter difficult to 
decompose. May 
lead to algal 
blooms. Acid rain 
and pollution, 
acidity in air, etc. 
alters weathering 
agents in the 
environment 
(water, soil, air). 

Human 
action 

Short-long 
term 

Local-
Global 

Johnson 
& Hale, 
2004; 
McEnroe 
& 
Helmisaar
i, 2001; 
National 
Geographi
c, n.d. 

Intensive 
agriculture 
and 
aquaculture 

Soils and 
sediments, 
Species, 
Water 

Addition of 
organic or 
inorganic matter 
results in changes 
in diversity in the 
soil and the 
microbial 
composition. 

Alters matter 
composition and 
microbial 
community 
structure which in 
turn affects 
decomposition 
rate. 

Human 
action 

Short-long 
term 

Local-
Global 

Marschne
r et al. 
2003. 

Droughts Species, 
Habitats, 
Water, 
Soils and 
sediments 

Drought displaces 
or reduces 
populations of 
biota. Also 
reduces thickness 

Disturbance of 
biotic and abiotic 
factors poses 
environmental 
constraints that 

Human 
action 

Short-long 
term 

Local-
Global 

Davidson 
& 
Janssens, 
n.d. 



of soil water films 
and inhibits 
enzymes. 

can temporarily or 
indefinitely affect 
decomposition 
sensitivity. 

Earthquakes, 
Volcanoes 

Species, 
Land 
geomorph
ology, 
Soils and 
sediments, 
Minerals 

Displaces or 
reduces 
population of 
biota. Also 
reduces thickness 
of soil water films 
and inhibits 
enzymes. 

Disturbance of 
biotic and abiotic 
factors pose 
environmental 
constraints that 
can temporarily or 
indefinitely affect 
decomposition 
sensitivity. 
Changes soil’s 
environment, 
modifying 
processes. 

Human 
action 

Long term Local Dominati 
et al., 
2010. 

Flooding Species, 
Land 
geomorph
ology, 
Soils and 
sediments, 
Water 

Alters biological 
soil community, 
structural 
properties of 
parent material by 
exposure to water. 

Changes soil’s 
environment and 
modifies 
processes. 

Human 
action 

Long term Local Dominati 
et al., 
2010. 

Weather 
conditions 

Species, 
Habitats, 
Water, 
Soils and 
sediments, 
Atmospher
e 

Alteration of 
biochemical and 
chemical 
reactions. 

Biochemical and 
chemical 
reactions involved 
in decomposition 
and fixation 
processes are 
temperature 
dependent and 
have high 
temperature 
sensitivity. Low 
temperatures 
cause slow rates 
of chemical 
weathering and 
rely on physical 
processes. 
Warmth favours 
chemical 
weathering over 
physical, leading 
to deeper 
weathering. 

Human 
action 

Short-long 
term 

Global Davidson 
& 
Janssens, 
n.d.; 
Dominati 
et al., 
2010.  

 

 

  



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 land geomorphology Land geomorphology Natural capital asset 
Change in lithology Minerals Natural capital asset 
Degree of soil degradation Soils and sediments Natural capital asset 
Change in species abundance and occurrence Species 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 agricultural activity Intensive agriculture and 

aquaculture 
Driver of change 

Change in drought severity Droughts Driver of change 
Change in earthquake severity Earthquakes Driver of change 
Change in flood severity Flooding Driver of change 
Change in severity of volcanic eruptions Volcanoes Driver of change 
Change in the seasonality of temperature, 
precipitation and wind 

Weather conditions Driver of change 
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