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River restoraƟon for nature and climate resilience 

 
Summary 
 
 Restoring rivers to a more natural state is increasingly being recognised as a nature-based climate 

adaptaƟon soluƟon. Measures such as riparian tree planƟng and natural floodplain management 
can prevent drought and extreme flooding and also have many benefits for biodiversity and human 
health and wellbeing.  

 Key to achieving thriving and ecologically funcƟonal river systems in a landscape which is mostly 
farmland is to support farmers to integrate river restoraƟon and riparian habitat creaƟon into their 
land management pracƟces.  

 We want to see a boost to the budget for nature-friendly farming in Scotland, both from public 
and private sources, so that farmers can be properly incenƟvised to take up riparian-focussed grant 
opƟons collaboraƟvely and at scale. 

 Species which both rely upon and contribute to the health of our river systems, such as the AtlanƟc 
salmon and Eurasian beaver, are directly and indirectly affected by the heavily modified nature of 
our rivers and the land management pracƟces around them.  

 Making space for the natural flow of rivers within highly managed landscapes and restoring 
riparian habitat connecƟvity will contribute to the delivery of many of the Government’s 
environmental and biodiversity commitments, such as those contained in the Scoƫsh Biodiversity 
Strategy; Nature Networks; the River Basin Management Plan for Scotland; the Scoƫsh Wild 
Salmon Strategy; and Scotland’s Beaver Strategy. 

 

River restoraƟon in the farming landscape 

Scotland’s river system has the potenƟal to provide a suite of ecosystem services for the benefit of 
people, climate and nature. Making space for the natural flow of rivers and restoring riparian habitat 
can benefit biodiversity by increasing habitat availability and connecƟvity for countless species. There 
is also great potenƟal with river restoraƟon as a nature-based soluƟon to improve the resilience of our 
land to the adverse effects of climate change and reduce the risk of drought, extreme flooding, severe 
erosion and soil loss, all of which are becoming more common in heavily managed landscapes as 
climate change progresses.  

Three quarters of Scotland’s land is agricultural, so the majority of our rivers and streams run through 
agricultural land. This makes farmers key stakeholders in the river restoraƟon process. Without the 
widespread cooperaƟon of the farming community, river restoraƟon at the scale required to restore 
nature and install landscape-scale resilience to the effects of climate change will not be possible.  



2 
 

CreaƟng riparian habitat and restoring floodplain connecƟvity on farmland doesn’t always mean taking 
land out of producƟon. OŌen these features can be integrated as part of a holisƟc management 
approach. If we want to see a thriving, connected riparian habitat network across Scotland, however, 
ideally some prime agricultural land would be converted to make space for riparian buffers and 
reconnecƟng rivers to their floodplains in some places.  

Many farmers, understandably, struggle to manage the short-term loss in profits associated with 
converƟng land to deliver nature-based soluƟons. The agricultural payments system needs to do more 
to incenƟvise nature-friendly and climate resilient land management opƟons such as wide river 
buffers, floodplain management and riparian planƟng. 

Riparian grant opƟons 

There are currently several grant opƟons available through the Forestry Grant Scheme (FGS) and the 
Agri-Environment Climate Scheme (AECS) aimed at riparian buffer creaƟon and natural flood 
management. However, uptake on these opƟons tends to be quite low. Some of the potenƟal reasons 
for this include: 

 The money offered per hectare does not compensate for the loss in revenue from converƟng 
producƟve land. Wide river buffers are not incenƟvised. 

 Grants are only paid for (max) 5 years. Some farmers convert back to original land use aŌer 
the grant period has ended. 

 Applicants can spend significant amounts of Ɵme and money on applicaƟons. CompeƟƟve 
nature of grants means there’s no guarantee that the applicaƟon will be successful. Farmers 
don’t want to risk wasƟng resources, so don’t apply.  

 Deer can be a deterrent to riparian woodland creaƟon. Land owners don’t want to risk planƟng 
trees in areas with high deer densiƟes. 

Addressing these barriers to uptake will require a combinaƟon of ‘carrot’ and ‘sƟck’. We would like to 
see a move towards some riparian grant opƟons being included in Ɵer 2 of the rural payments scheme, 
as well as increased payments for riparian schemes which involve significant loss of producƟve land, 
and a mechanism for farmers to receive maintenance payments for these schemes beyond the 
standard five-year period. IniƟaƟves to educate farmers on the benefits to their farm business from 
natural flood management and integraƟng trees, such as those currently being delivered by the Farm 
Advisory Service and Scoƫsh Forestry are also very important and should be conƟnued. There is also 
a lot of potenƟal to unlock responsible private investment to help pay for these schemes. 

Deer 

Bringing deer densiƟes down across the landscape will be essenƟal for widespread riparian 
restoraƟon. IncenƟves for deer management which allows natural regeneraƟon would negate the 
need for tree planƟng or fencing (where livestock are not present). We would like to see deer 
management incenƟves included in Ɵer 2 of the new rural payments scheme. Ecologically sustainable 
deer management should be seen as a basic part of responsible rural land management. There may 
also be a part for the proposed Deer Management Nature RestoraƟon Orders (DMNROs) to play if lack 
of deer management in places is threatening the success of a landscape-scale riparian restoraƟon 
project. 
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AtlanƟc salmon 

The AtlanƟc salmon is an iconic and economically important species in Scotland, bringing in an 
esƟmated £80 million to the economy every year and creaƟng 4300 jobs. But salmon face a barrage of 
environmental pressures in both the marine and freshwater phases of their lifecycle. As a result of 
these pressures, the species has been in decline in Scotland since the 1970s, and in 2018 rod-catch 
numbers were at their lowest ever recordedi. 

In 2018, 69% of Scotland’s rivers experienced temperatures at or above the lethal limit for salmon for 
one or more daysii due to the interacƟng pressures of climate change, and a lack of natural resilience 
to rising temperatures in our river systems due to the absence of shade-giving riparian vegetaƟon and 
lack of floodplain connecƟvity in many placesiii. AddiƟonally, extreme high and low flows, fine sediment 
load from bank erosion, lack of streambed complexity, diffuse polluƟon and invertebrate prey 
availability are all issues for salmon in highly modified river systemsiv, v. 

It is widely recognised that the most effecƟve way of boosƟng our salmon stocks is to return our rivers 
to a more natural, healthy state vi, vii, viii, ix. Indeed, the top priority of the Scoƫsh Wild Salmon Strategy 
is to improve the condiƟon of rivers and give salmon access to cold, clean waterv. Projects like the Spey 
Catchment IniƟaƟve’s pioneering Allt Lorgy river restoraƟon projectx, which encourage natural 
processes to return, and restore habitat complexity and climate resilience to our rivers, are vital for 
the AtlanƟc salmon’s survival in Scotland. 

Eurasian beaver 

Another species which can not only benefit from riparian habitat creaƟon, but also contribute to the 
river restoraƟon process, is the beaver. Beavers are ecosystem engineers and can significantly modify 
habitats to suit their needsxi. When given the space to carry out their natural behaviour, beavers create 
wetland habitat mosaics which benefit many other species, including invertebrates, fish and 
amphibians. These wetlands, and beaver dams themselves, also trap fine sediment, filter diffuse 
polluƟon, and can help to moderate high and low stream flowsxii, xiii, xiv, xv, xvi. However, in heavily 
managed landscapes the damming and burrowing behaviour of beavers can be at odds with human 
land management objecƟves.  

Currently the largest populaƟon of beavers in Scotland exists in a part of the country where farming 
land to the edge of the watercourse and lack of riparian habitat is common. OŌen landowners feel 
unable to accommodate beavers and apply for licences for dam removal, translocaƟon and lethal 
controlxvii. We understand that some of the effects of beaver acƟvity are not wholly convenient in a 
farming landscape, but a lot of what beavers do can be harnessed to benefit land managers and wildlife 
alike and we would like to see more farmers accommodaƟng beavers and the habitat modificaƟons 
that they make. We believe that the key to land managers realising the benefits that beavers, and other 
riparian nature-based soluƟons can bring to the landscape, is in supporƟng them to make space for 
the natural flow of rivers and wetlands. 

Conclusion 

Greater government investment in landscape-scale riparian restoraƟon has the potenƟal to deliver 
mulƟfaceted benefits for climate, nature, economy and society. Furthermore, achieving connecƟvity 
of healthy, funcƟoning riparian corridors across Scotland would help fulfil all six of the major objecƟves 
of the draŌ Scoƫsh Biodiversity Strategy to 2045, and will be fundamental to the success of the Nature 
Networks Framework. UlƟmately what is needed is a boost to the budget for nature-friendly farming, 
both from public and private sources. We need the 75% of Scotland’s land that is farmland to do much 
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more for nature if we are to have any chance of reversing the decline of biodiversity in this nature 
depleted country. BeƩer incenƟves are needed to help more farmers transiƟon to farming systems 
which integrate habitat networks, celebrate living alongside keystone species and harness nature-
based soluƟons for the sustainability of their own farm and for wider public and environmental benefit. 

 
i Ashley, K. (2019). Wild Salmon. Scoƫsh Parliament InformaƟon Centre (SPICe) Briefing. Available at: hƩps://sp-bpr-en-
prod-cdnep.azureedge.net/published/2019/8/19/Wild-Salmon/SB%2019-48.pdf (Accessed 4th May 2023) 
 
ii Marine Scotland (2019). Topic Sheet No. 143. Summer 2018 River Temperatures. Available at: summer-2018-river-
tempratures.pdf (www.gov.scot) 
 
iii Fisheries Management Scotland (2023). Water Temperature. Available at: Water temperature - Fisheries Management 
Scotland (fms.scot) 
 
iv North AtlanƟc Salmon ConservaƟon OrganisaƟon (2020). Pressure Points. Available at: Pressures Facing Salmon - NASCO  
 
v The Scoƫsh Government (2020). Scoƫsh Wild Salmon Strategy. Available at: SupporƟng documents - Scoƫsh wild salmon 
strategy - gov.scot (www.gov.scot) 
 
vi Russell, I. C., Aprahamian, M. W., Barry, J., Davidson, I. C., Fiske, P., Ibbotson, A. T., Kennedy, R. J., Maclean, J. C., Moore, 
A., Otero, J., PoƩer, T., Todd, C. D. (2012). The influence of the freshwater environment and the biological characterisƟcs of 
AtlanƟc salmon smolts on their subsequent marine survival. ICES Journal of Marine Science, 69:9, pp. 1563–1573. 
 
vii Gregory, S. D., Armstrong, J. D., and BriƩon, J. R. (2018). Is bigger really beƩer? Towards improved models for tesƟng how 
AtlanƟc salmon Salmo salar smolt size affects marine survival. Journal of Fish Biology. 92:3, pp. 579–592 
 
viii Thorstad, E. B., Whoriskey, F., Uglem, I., Moore, A., Rikardsen, A. H., and Finstad, B. (2012). A criƟcal life stage of the 
AtlanƟc salmon Salmo salar: behaviour and survival during the smolt and iniƟal post-smolt migraƟon. Journal of Fish 
Biology, 81:2, pp. 500–542 
 
ix Thorstad, E. B., Bliss, D., Breau, C., Damon-Randall, K., Sundt-Hansen, L. E., Haƞield, E. M. C., Horsburgh, G., Hansen, H., 
Maoiléidigh, N. Ó., Sheehan, T., and SuƩon, S. G. (2021). AtlanƟc salmon in a rapidly changing environment—Facing the 
challenges of reduced marine survival and climate change. AquaƟc ConservaƟon: Marine and Freshwater Ecosystems. 31:9, 
pp. 2654–2665 
 
x Spey Catchment IniƟaƟve (2024) Allt Lorgy River RestoraƟon Project. Available at: Allt Lorgy River RestoraƟon Project - 
Spey Catchment IniƟaƟve 
xi Gaywood, M., Stringer, A., Blake, D., Hall, J., Hennessy, M., Tree, A., Genney, D., MacDonald, I., Tonhasca, A., Bean, C., 
McKinnell, J., Cohen, S., Raynor, R., Watkinson, P., Bale, D., Taylor, K., ScoƩ, J., and Blyth, S. (2015). Beavers In Scotland: A 
report to the Scoƫsh Government. Scoƫsh Natural Heritage. 
 
xii Rosell, F., Bozser, O. and Parker, H. (2005). Ecological impact of beavers Castor fiber and Castor canadensis and their 
ability to modify ecosystems. Mammal Review. 35:3-4, pp. 248-276 
 
xiii Kemp, P. S., Worthington, T. A, Langford, T. E. L., Tree, A. R. J. and Gaywood, M. J. (2012).  
QualitaƟve and quanƟtaƟve effects of reintroduced beavers on stream fish. Fish and Fisheries. 13, pp. 158 – 181 
 
xiv Smith, A. D., Tetzlaff, J., Gelbrecht, J., Kleine, J., and Soulsby, C. (2020). Riparian Wetland RehabilitaƟon and Beaver Re-
ColonizaƟon Impacts on Hydrological Processes and Water Quality in a Lowland Agricultural Catchment. Science of the Total 
Environment. 699: 134302 
 
xv Larsen, A., Larsen, J. R., and Lane, S. N. (2021). Dam builders and their works: Beaver influences on the structure and 
funcƟon of river corridor hydrology, geomorphology, biogeochemistry and ecosystems. Earth-Science Reviews, 218:103623.  
 
xvi Geris, J., Dimitrova-Petrova, K. and Wilkinson, M. (2020). Establishing the potenƟal influence of beaver acƟvity on the 
funcƟoning of rivers and streams and water resource management in Scotland. CD2020_02. Centre of ExperƟse for Waters 
(CREW). Available online at: crew.ac.uk/publicaƟons 
 
xvii NatureScot (2024) Beaver management Report – January 2023 to April 2024. Available at: Beaver Management Report - 
January 2023 to April 2024 | NatureScot 


