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Executive Summary
This document is a summary of the Welsh Soil 
Evidence Review. For the full report, references 
and further information; visit www.gov.wales/
soil-management. 

Background

Soil is a vital resource that sustains life 
and provides crucial ecosystem services  
to Wales. 

These services include food, fibre, water 
and important contributions to climate 
regulation, biodiversity and protection from 
natural disasters. 

The culture and environment of Wales is 
distinct, and this translates into the soil and 
farming of the country, with grassland dominated 
systems and soils that are often wet and rich in 
organic matter. Due to slow formation processes, 
soil is considered a non-renewable resource 
and thus requires sustainable management. 
As over 80% of the land in Wales is under 
agriculture, land use and management is the 
main factor that influences the condition of 
soils in Wales. Pressures from climate change, 
the UK withdrawal from the EU and potential 
for future land use change, means evidence-
based soil policy is necessary to preserve 
this valuable resource, help tackle the climate 
and nature emergencies, and enhance the 
environment for future generations. 

!
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Approach and Aims 

The review brings together the extensive evidence 
base from the Welsh Government Soil Policy 
Evidence Programme and other sources to identify: 

• The current and future policy framework 
relevant to agricultural soils in Wales.

• The current status and threats to agricultural 
soils in Wales.

• Future threats and opportunities for agricultural 
soils in Wales.

• Where gaps exist in the evidence base.

This review of soil evidence is intended for policy 
makers, farmers, stakeholders, and the people 
of Wales to have a clear overview of the current 
and future needs of agricultural soils in Wales.  
It is intended as a foundation for future soil policy. 

Welsh Context

Wales is characterised by very high rainfall  
(1,000-3,000 mm per year); a large area of 
uplands (28% of Wales lies >300 meters above 
sea level) and a high proportion of land in 
agricultural use (over 80% of Wales). For most 
of Wales, the climate and landscape limit land 
working opportunities, which is reflected in the 
small extent of land under horticultural and arable 
production (4%) and the large extent of improved 
grass – (44%) and semi-natural grasslands (23%); 

the small extent (10-15%) of Best and Most Versatile 
(BMV) land – the most flexible, productive and 
efficient land that can best deliver a range of 
cropping options; and the high proportion of poorly 
draining (gleyic) soils. The limiting climate and 
landscape have, however, enabled the formation 
of organic soils (i.e. peat and organo-mineral soil) 
which are rich in carbon and are why the carbon 
stock of Welsh soils are high compared to most 
areas in Europe.

Land Cover Elevation Major Soil GroupsLand Quality (ALC)
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Policy Framework

Recently, the Welsh policy landscape related 
to soil has been driven by two landmark 
policies and three major political events. Briefly, 
the Environment Act (Wales) 2016 and Well-
Being of Future Generations Act 2015 set the 
regulations and future direction for sustainable 

land management and beyond. The withdrawal 
from the European Union triggered the biggest 
reform in agriculture policy for decades, and the 
declarations of climate and nature emergencies 
acknowledge these challenges and set important 
context and targets for future legislation.  

!

!

Together, these have directly or indirectly resulted 
in soil-relevant legislation aimed at driving 
action on the climate and nature emergencies 
and achieving the sustainable management of 
natural resources. However soil is not explicitly 
protected by any Welsh policy, leaving a 
vulnerable gap in the sustainability targets of 
Wales. With a dedicated soil protection policy 
any new legislation or regulations would need 

to consider and address the sustainability of 
soils. This would ensure that soil is regarded 
consistently across Welsh Government policy 
development and avoid adverse impacts, and 
potential conflicts with other policies. In addition, 
it would enable soils to be managed  sustainably 
and for soils to better support climate change 
mitigation and the halt of biodiversity loss.
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Current Status and Threats 

Welsh agricultural soil, especially organo-mineral 
and peat soils,  is high in carbon compared to the 
European average. This is a valuable national 
resource. Most Welsh agricultural land is under 
grassland, which is generally considered to be 
at a low risk to soil degradation. However, the 

intensity of management within grassland systems 
can affect soil degradation risk. Grassland soil 
management can vary significantly across Wales 
and is dependent on several factors, including 
farm enterprise, stocking density and the type 
of grassland. 

C02

• Land use change and inappropriate 
management: The current land use, 
soil and climate combination in Wales is 
favourable to minimising widespread risks and 
threats to soil from degradation processes 
such as erosion, compaction, and loss of 
biodiversity. The intensity of management 
can increase the risks to soil degradation 
with negative impacts on indicators such as 
soil biodiversity, nutrients, compaction, and 
erosion.  

• Climate change: There is evidence that 
climate change is already affecting 
agricultural soils but these will become more 
significant in the future. 

• Soil carbon: Recent trends indicate soil carbon 
content is stable in the upper parts of the soil. 
Stable topsoil carbon contents have been 
monitored in improved land (grassland and 
arable).   
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• Soil compaction: Around 40% of Welsh soils 
are considered potentially vulnerable to 
compaction although data on the vulnerability 
or resilience of specific soil or land use types 
to soil compaction is sparse. The actual 
state of soil compaction in Wales has not 
been identified. In limited grassland surveys 
livestock poaching and machinery were 
identified as the most frequent observations 
of soil damage affecting up to a quarter of 
grasslands. 

• Soil erosion: The dominance of grassland 
systems with permanent vegetation cover in 
Wales would indicate an overall low risk of soil 
erosion nationally, however erosion is highly 
localised and intense resulting in hotspots 
where significant soil loss can occur. About 
7% of land in Wales is susceptible to high 
erosion rates, and this risk is greatest during 
high intensity rainfall events. Erosion risk and 
rates are greatest with bare land but there 
is no direct evidence for measured erosion 
rates or the frequency of soil erosion episodes 
in Wales.

• Soil formation: Soil erosion rates are generally 
greater than formation rates, meaning that 
soil is generally considered a finite resource. 
However, the soil formation rates specific to 
Wales are estimates and not well known. 
Whilst soil erosion in grasslands has been 
estimated to be within the same range as soil 
production, highly localised, high intensity 
erosion events can cause significant soil loss.

• Soil nutrients: Soil nitrogen (N) is highest in 
acid grassland and lower in arable, improved 
and neutral grasslands. Over the last 5 
decades, total soil N has been stable on 
improved land (grassland and arable) and 
semi-natural grassland. National assessments 
of soil Phosphorus concentration is similar 
across all land uses and has shown historical 
declines, although now stable on improved 
land. Only 9% of soil samples collected 
from over 200,000 across the UK were at 
reccomended target levels for both potassium 
and phosphorus, demonstrating how common 
under and over application of nutrients is. 
Further data is needed on nutrient loading 
to land at sub-national scale in Wales. 

• Soil biodiversity: Limited evidence currently 
exists on trends in soil biodiversity in Wales, 
but changes are most likely related to land 
use change, loss of organic matter, extreme 
weather events, and land management and 
intensity. A major threat to soil biodiversity 
is the intensification and extensification of 
agricultural management. A recent decline in 
the numbers of mesofauna was observed with 
differences between habitat types; fewer in 
arable and horticulture compared to neutral 
or acid grassland. Fungi, bacteria and protists, 
on the other hand, have been observed 
to be higher in arable land and improved 
grasslands.
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Future soil threats 

Climate change and land use change, and their 
interactions, are identified as having the greatest 

impact on the future function and sustainability 
of Welsh agricultural soils. 

Climate change is predicted to result in sea level 
rise, wetter winters, warmer and drier summers, 
and increased intensity and frequency of extreme 
weather events, like storms and droughts. 
There is some evidence that land use and soils 
are already experiencing the impacts of climate 
change through extreme events. Predicted future 
soil threats from climate change are:

• Soil wetness: The predicted changes in 
climate are anticipated to cause changes in 
soil wetness. This will impact the stability of 
the current soil carbon stock and potential 
for carbon sequestration; change the structure 
and function of soil biological communities, 
and affect agricultural productivity. 

• Soil carbon stock: Higher rainfall may increase 
carbon content in mineral soils, where organic 
matter can accumulate, whereas higher 
temperatures may reduce carbon in more 
sensitive organic soils. As predictions are 
for both temperature increases and seasonal 
concentratation of rainfall, it is difficult to know 
exactly how carbon stocks will change with 
climate in Wales.

• Agricultural capability: The extent of the 
Best and Most Versatile land is predicted to 
increase by 2050 offering greater opportunity 
to deliver future crops for food and non-food 
uses. However, after 2050, drought limitations 
are predicted to cause declines in land quality 
and increased irrigation may be necessary to 
meet crop water demands.
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• Soil biology: Droughts and warmer 
temperatures can impact soil microbial 
communities, especially when climatic 
conditions are prolonged. There is a lack 
of evidence for accurate predictions of soil 
biological response to climate change in 
Wales.

• Compaction and erosion: Longer growing 
and grazing seasons could result in greater 
soil compaction and erosion from livestock 
and machinery.

Land use change in the future will be determined 
by several, sometimes competing factors such 
as climate change, the impact of the withdrawal 
from the EU and trade deals, consumer demands, 
agricultural commodity prices, and current and 
future policy around agriculture, food security, 
net zero (tree planting and renewables), 
sustainable management of natural resources, 
well-being and national growth plans.

In Wales, the key land use at risk of change is 
permanent grassland, as this covers almost two 
thirds of Wales. Conversion to arable cultivation, 
afforestation, land-based renewable energy such 
as solar or wind, and housing or employment 
development, are the main predicted land use 
changes. A change in land use can alter the soil 
properties and functions. Also, the type of soil is 
important to consider as they will have different 
vulnerabilities to land use change.  

• Soil carbon loss: Conversion of land from less 
intensive (e.g. semi-natural grassland) to more 
intensive (e.g. tilled arable) land use will result 
in a loss of soil carbon and a reduction in soil 
biodiversity. Certain soil types, such as peat 
and organo-mineral soils, may be particularly 
vulnerable to land use change as these often 
occur in areas of unimproved grassland or 
heathland. Organo-mineral soils also hold 
considerable stores of carbon that is at risk 
of loss during land use change or agricultural 
intensification. 

• Development on agricultural land: Pressures 
of land demand from urban, mineral and 
land-based renewables (solar and wind) 
development, places additional pressures on 
land use conversion, especially when on high 
quality agricultural land. The longer-term 
impacts of development on soils and 
ecosystems needs to be better understood 
considering initial disturbance, active site 
management and decommissioning.

• Best and Most Versatile land loss: Predicted 
loss of BMV to housing and employment 
uses over next five decades is expected to 
be minimal compared to historical losses, 
assuming continued protection under planning 
policy. Increased demands and competition 
between land uses are predicted between 
sectors, such as forestry, renewable energy 
and urban development, for which agricultural 
land will be required. 
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Opportunities 

There are opportunities to maintain and enhance 
the soil resource with a change in the climate, 
land management and/or land use. 

This can improve the future delivery of ecosystem 
services and related Sustainable Development 
Goals by soils in Wales. 

• Restoration of peatlands: 75% of peatlands 
have in some way been impacted, turning 
them from carbon sinks to carbon sources. 
Restoration of peatlands can improve the 
condition and increase carbon storage of 
peatlands. Peatland restoration also has 
significant co-benefits of improving habitat 
condition, biodiversity and water regulation.

• Greater arable and horticultural cultivation 
potential: With predictions of higher 
temperatures, reductions in field capacity days 
and an increase in growing season length; 
the opportunity for arable and horticultural 
cultivation of land is likely to increase in extent. 
This may become increasingly important 
for becoming more self-sufficent in food 
production and for food security.

C02

*Low carbon soil is mineral soil that has a low carbon content or has been depleted of soil carbon. High carbon soils generally include peat 
and organo-mineral soils.
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• Afforestation and Woodland creation: 
To address the climate emergency and meet 
Net Zero targets, the Welsh Government aims 
to plant significant amounts of new woodland. 
Afforestation can enhance the soil carbon 
content, especially when using techniques that 
minimise disturbance and when planted in the 
appropriate soil. Increases in soil carbon are 
shown after inclusion of trees on arable land 
or conversion to woodland. There is a risk of 
carbon loss when planting on high carbon 
soils, such as peat and organo-mineral soils, 
as evidence suggests it takes several rotations 
before there is a gain in soil carbon. 

• Grassland carbon sequestration: Wales is 
predominantly covered by grasslands which 
store a large proportion of the national carbon 
stock, but grasslands are generally thought to 
be in equilibrium (i.e. no loss or gain in carbon) 
and not sequestering additional carbon. 
Improving grazing management by a reduction 
of stocking rates and grazing season 
has been found to increase soil carbon. 
‘Light’ grazing is the most beneficial for soil 
carbon in grasslands. Organic inputs, liming, 
fertilisation and sowing of legumes and other 
grass varieties are other ways to enhance soil 
carbon in grasslands.

• Reduction of greenhouse gases: A variety 
of agricultural practices have been identified 
to reduce greenhouse gas emissions from 
agricultural soils. These include: improved 
nitrogen management, the use of perennial 
crops, increasing organic matter inputs and 
reduced or zero tillage.
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