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Indicator name Version 

NA17 Area of arable agricultural land at significant flood risk (rivers and sea) 15/04/16 

Indicator type:  Risk/opportunity Impact Action 
X   

SCCAP Theme SCCAP Objective CCRA risk/opportunity 

Natural Environment N3: Sustain and enhance the 
benefits, goods and services 
that the natural environment 
provides 

 AG2 Flood risk to crops and 
grazing land 

 FL4 Impact of flooding on 
agriculture 

 BD13 Water quality and 
pollution risks 

 

At a glance 

 Most flooding of arable land is from fluvial (river) flooding 

 Climate change is projected to increase the risk of flooding of agricultural land  

 Agricultural practices can both reduce and increase flood risk 

 Conflicting adaptation priorities exist between protecting high quality arable land, and 
allowing agricultural land to flood in order to reduce the risk/impact of downstream flooding 

 

Latest Figure Trend 

Area of arable agricultural land at risk of flooding 
for 1 in 10, 50 and 200 year flood events (Source: 
SEPA) (Data is rounded to 2 significant figures) 

 
 

Area of arable agricultural land at 
risk (ha) 

10 year 50 year 200 year 

Fluvial 150,000 170,000 190,000 

Coastal   17,000   19,000   22,000 

N/A 

 

Why is this indicator important? 

The current frequency and severity of agricultural flooding results in lower crop yields, localised soil 
structure damage and loss of livestock with relatively limited losses to the sector (Werritty & 
Chatterton, no date).  Such losses may be disproportionately damaging to rural livelihoods and to 
Scotland’s important food and drink sector. In future, losses to agricultural production are likely to 
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have more significant consequences in the context of food security for a growing global population 
and the impacts of climate change; the corresponding economic losses are also likely to increase. 

Climate change is projected to lead to increased precipitation with more intense rainfall events in 
summer and wetter winters. Sea level rise together with increased storminess is expected to increase 
the risk of storm surges and coastal flooding. Therefore there is a risk of more frequent damaging 
floods. The increased threat to agricultural land from both projected flooding and coastal erosion is 
identified in the Climate Change Risk Assessment for Scotland. Land that is flooded frequently, 
particularly by sea water, may become unsuitable for agricultural use. The resultant downgrading or 
loss of agricultural land may adversely impact rural economies (H.R. Wallingford, 2012). Flooding of 
arable land also increases diffuse pollution, with runoff including nitrogen and phosphorus loads from 
fertiliser adversely impacting water bodies (see Indicator NA14: Freshwater bodies affected by diffuse 
pollution due to agriculture). 

‘Agricultural practices have a role in regulating run-off particularly through increased storm water 
storage, restoration and management of wetlands and upland areas. This can reduce downstream 
flooding risk. Because a significant area of prime agricultural (land) in Scotland is itself at risk, 
reducing accelerated run-off through changed cultivation techniques and riparian zone management, 
may have agricultural and environmental benefits as well as reducing flood risk. In a similar way to 
control of agricultural pollution, this points to the benefits of a catchment-based approach’ (Scottish 
Environment Link, 2005). 

This indicator provides a baseline assessment of the area of arable agricultural land at risk of flooding 
from both fluvial (river) and coastal (seawater) flooding. 

Related Indicators: 
NA2 Area of Prime Agricultural Land 
NA8 Sustainable Intensification Index (Scottish LFA beef sector) 
NA14 Freshwater bodies affected by diffuse pollution due to agriculture 
NA28 Wetness risk for agriculture (arable suitability and grassland suitability) 

 

What is happening now? 

The Scottish Environment Protection Agency (SEPA) has produced a Baseline Assessment of flood risk, 
including an estimate of the area of arable agricultural land at risk of fluvial and coastal flooding. 
While different types of agricultural land use, such as livestock grazing are also negatively impacted by 
flooding, the most significant economic losses arise from flooding of arable land. 
 

 
 

Area of arable agricultural land at risk 
(ha) 

10 year 50 year 200 year 

Fluvial 150,000 170,000 190,000 

Coastal 17,000 19,000 22,000 

Table 1 Area of arable agricultural land at risk of flooding for 1 in 10, 50 and 200 year flood events 
(Source: SEPA) 
 
As Table 1 shows, the predominant flood risk for arable agricultural land is from fluvial flooding, with 
approximately 150,000 hectares at risk in a 1 in 10 year event. Coastal flooding threatens a further 
17,000 hectares. Approximately 190,000 hectares is at risk of flooding from fluvial sources, and 
22,000 hectares from coastal flooding, in a 1 in 200 year event. 
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Agricultural Damage (arable) 

10 year 50 year 200 year 

Fluvial £38m £45m £50m 

Coastal   £4m   £5m   £5m 

Table 2 Economic impact: agricultural damage (arable) due to flooding for 10, 50 and 200 year return 
events (Source: SEPA) 
 
SEPA estimate the cost of damage to arable agricultural land as a result of fluvial and coastal flooding 
at approximately £42 million for a 1 in 10 year flood event, rising to around £55 million for a 1 in 200 
year event (Note this may include some double-counting: of arable land that is at risk of flooding from 
both fluvial and coastal sources). This assessment considers the cost of one-off loss of crops/harvest 
only and therefore does not account for all flooding related costs, such as damage to the land’s future 
productivity and repair of flood defences. 

Agriculture in Scotland 
Agricultural holdings cover 71% of Scotland’s land area, some 5.6 million hectares1. Rough grazing 
makes up just over half of this area, grass one quarter, about 10% is used for crops or left fallow. The 
remaining area is woodlands, ponds, yards or other uses (Scottish Government, 2015). In 2005, it was 
estimated that 6.7% of Scotland’s prime2 agricultural land was within flood risk areas (Scottish 
Environment Link, 2005). Prime agricultural land is the best quality land that provides most flexibility 
in land use, being suitable for arable farming. 

Coastal 
Some 33% of all agricultural land is situated within the 5km coastal area (Land Cover for Scotland 
(LCS) 1988, cited in JHI, no date).The proportion of arable land within this is not available within the 
current data. 

Natural Flood Management 
Because agricultural land accounts for over 70% of Scotland’s area, the way in which it is managed 
can also have a profound effect on the wider impacts of flooding across the country, including on 
urban areas and other land uses. Historically, agricultural land has been protected from flooding by 
measures such as river and coastal embankments and construction of drainage ditches. However, this 
moves floodwater quickly downstream where it can impact urban and residential areas or 
infrastructure. Allowing agricultural land to flood so that more water is held on floodplains can be 
beneficial as part of a broader flood risk management strategy. Natural flood management is a 
sustainable approach to flood management, the framework for which is established in the Flood Risk 
Management (Scotland) Act 2009. However this approach to flood risk management at a river 
catchment scale can of course conflict with protecting agricultural land from flooding, particularly the 
prime land that covers 8% of Scotland’s area. In 2014, NFU Scotland called for prime agricultural land 
to be given a higher weighting in the FRM process (recognising its role in food production and rural 

                                                           
1 Scottish Government Statistics. Note that the data utilised in the indicator is produced by SEPA using 
LCA2007 data. A figure for the total agricultural area in Scotland using an equivalent method is not currently 
available, so the proportion of agricultural land at risk of flooding cannot be derived. It is hoped this may be 
available in future. 

2 LCA classification (Bibby et al., 2008) provides an objective and published method of determining the 

agricultural quality of the land resource of Scotland. It is based on the degree of limitation that climate, soil 
and topography impose on agricultural production and cropping flexibility. It is a seven class system with 
Classes 1, 2 and 3.1 being described as prime agricultural land by the Scottish Government. Prime land also 
receives a degree of protection from development within the Scottish planning system. 
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economic output) and for a relaxing of restrictions placed on farmers regarding flood defences 
together with a presumption against siting Natural Flood Management measures on prime 
agricultural land (NFUS, 2014). 

Policy Measures 
The responsibility for protecting agricultural land and property from flooding in Scotland lies primarily 
with land owners. The Water Environment and Water Services (Scotland) Act 2003 (WEWSA) requires 
Scottish Ministers, SEPA and responsible authorities to promote sustainable flood management.  
Local authorities are responsible for planning control, provision of practical guidance and information 
on flood risk and maintenance of watercourses (Scottish Environment Link, 2005). 

What has happened in the past? 

Fertile agricultural land is often situated in floodplains. Flood defences for farmland have therefore 
been commonplace, including the embankment and canalisation of rivers, and drainage of land. 
However policy emphasis has changed and is now focussed more on the delivery of public benefits 
and agricultural enhancement (Scottish Environment Link, 2005). This includes the removal of funding 
support for such measures, with emphasis now placed on natural flood management and biodiversity 
benefits. 

Since the 1950s there has been a high level of variability in the frequency and severity of fluvial 
flooding. Land owners are generally responsible for the protection of property and farmland from 
flooding (ibid). 

What is projected to happen in the future? 

Climate projections for increased precipitation and more intense rainfall events, together with sea 
level rise indicate an increase in flood risk, suggesting an increase in agricultural losses from flooding 
if agricultural activity remains the same. Projected sea level rise would lead to more frequent and 
severe coastal flooding and the loss of low lying land. Regularly flooded land, especially by the sea, 
may become unfit for agricultural use (CCRA for Scotland).  

However, there is likely to be an intensification of agriculture in some parts of Scotland, due to 
climate change leading to an increase in land suitable for agricultural improvement (Brown et al, 
2008). Intensification may also be driven by an increasing global demand for food due to population 
increase and climate driven declines in agricultural production in other parts of the world. 

EU and Scottish Government policy can play a key role in shaping future agricultural activity. There 
has been considerable national and international focus on sustainable intensification of agriculture 
(see indicator NA8: Sustainable Intensification Index). In the past, EU subsidies have led to 
unsustainable agricultural practices. Further reform of the EU CAP, together with pressure/incentives 
to manage floodplains more sustainably, could decrease the intensity of agricultural use of floodplains 
in future. 

Agriculture has an important role to play in regulating runoff, in providing increased storm water 
storage and the restoration and management of wetlands and upland areas, which can all help reduce 
the risk of flooding downstream. Appropriate cultivation techniques together with management of 
riparian areas can reduce flood risk, benefitting both agriculture (since much prime agricultural land is 
at risk from flooding) and the environment as part of a catchment-based approach to flood risk 
management (Scottish Environment Link, 2005). 
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Patterns of change 

 

 

Interpretation of indicator trends 

 

 

Limitations 

The data used herein has been produced very recently by SEPA and full contextual and 
methodological information is not yet available. 
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Appendix One: Indicator metadata and methodology 
 
Table 1: Indicator metadata 
 

 Metadata 

Title of the indicator NA17 Area of arable agricultural land at 
significant flood risk (rivers and sea) 

Indicator contact: Organisation or individual/s 
responsible for the indicator 

Ruth Monfries, CXC/Royal Botanic Garden 
Edinburgh 

Indicator data source SEPA, FRM Strategy Characterisation 
Data, 2015 

Data link: URL for retrieving the indicator primary 
indicator data. 

N/A 

 

Table 2: Indicator data 

 Indicator data 

Temporal coverage: Start and end dates, identifying any 
significant data gaps. 

n/a 

Frequency of updates: Planned or potential updates Local Flood Risk Management Plans and 
Flood Risk Management Strategies will be 
updated every six years 

Spatial coverage: Maximum area for which data is 
available  

Scotland 

Uncertainties: Uncertainty issues arising from e.g. data 
collection, aggregation of data, data gaps 

The data used herein has been produced 
very recently by SEPA and full contextual 
and methodological information is not 
yet available.  

Spatial resolution: Scale/unit for which data is collected 14 Local Plan Districts; 108 Hydrometric 
Areas (HA). 

Categorical resolution: Potential for disaggregation of 
data into categories 

SEPA use ‘agricultural land’. Potentially, it 
may be possible to define by type from 
SEPA’s source data. The data is based on 
Land Capability for Agriculture (LCA): 
LCA2007. LCA class is also used but 
currently only for economic damages. 

Data accessibility: Restrictions on usage, relevant terms 
& conditions 

Data not publicly available; supplied by 
SEPA 

 

Table 3 Contributing data sources 
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Contributing data sources 

Data sets used to create the indicator data, the organisation responsible for them and any URLs which 
provide access to the data. 

SEPA National Flood Risk Assessment 

 

Table 4 Indicator methodology 

Indicator methodology 

The methodology used to create the indicator data 

The indicator data was produced by overlaying Land Capability for Agriculture land use data, LCA2007, 
with SEPA flood risk data. 

The NFRA (2011) provided the first national consideration of flood risk in Scotland. It was based on 
available and readily derivable data that informed the understanding of the potential impact of floods 
on people, communities, businesses and heritage areas. It used the Indicative River & Coastal Flood 
Map (IRCFM) to define the hazard nationally and related that to national datasets representing key 
receptors. The IRCFM provided flood extent information for rivers and coasts for the (‘undefended’) 
200-year return period flood. 

Between 2011 and 2013 SEPA developed a much more extensive and up-to-date set of flood hazard 
datasets including flood depth and velocity information in addition to flood extents; this was based on 
new modelling techniques, high resolution ground models for much of the country and consideration 
of additional flood sources. 

The new hazard information, published in December 2013 (and subsequently updated for some areas 
in 2014 and 2015), presents the most up-to-date information across the country. The FRM Strategies 
(due to be published December 2015) have used this information within the agreed Strategic 
Appraisal Methodology to define the current baseline of flood risk, superseding the NFRA. 

SEPA will continue to develop its information on flood hazard and risk. Thus the second NFRA (2018) 
will seek to build on the current Strategies in informing the understanding of flood hazard and risk in 
Scotland. 
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