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Scotland in Context



Challenges and Opportunities



Challenges and Opportunities: 
Climate Change

Warming 
Stripes: 
Scotland 
1854 to 2021 
– Data: 
University of 
Reading 
https://showyourstripes.info/s/eur
ope/unitedkingdom/scotland

https://showyourstripes.info/s/europe/unitedkingdom/scotland


Global Biodiversity 
Stripes 1970 to 2018 –
Data: Living Planet 
Index http://stats.livingplanetindex.org/

Challenges and Opportunities:
Biodiversity

http://stats.livingplanetindex.org/


Biodiversity

Declining Farmland Birds:

• Kestrel (-82%)

• Lapwing (-58%)

• Oystercatcher (-43%)

• Rook (-25%)

Declining Upland Birds

• Dotterel (-66%)

• Black Grouse (-58%)

• Curlew (-56%)

• Hooded Crow (-49%)

Index of Terrestrial Breeding Birds in Scotland: 1994-2019
https://www.nature.scot/doc/official-statistics-terrestrial-breeding-birds-1994-2019



Scottish Government: 
co-design policy with industry

Climate & Biodiversity 
Emergencies

+
Brexit

Agriculture Reform 
Implementation 
Oversight Board

Working with industry 
Thomson & Moxey 2021



Scottish Government stated intent 

• Need to agree:
•what conditions are required for what outcomes
•how they should be then be imposed & monitored
•how they should be supported (differentiated payments)
•how to transition from BPS & then evolve over time

“We will shift half of all funding for farming and crofting from unconditional 

to conditional support with targets for biodiversity gain and a drive towards low 

carbon approaches which improve resilience, efficiency and profitability” 

Scottish Government 2021

Thomson & Moxey 2021

https://www.gov.scot/publications/priorities-government-statement-26-2021/


Example Biodiversity Conditions

ESTABLISH
RIPARIAN
BUFFERS

SUMMER GRAZING BY 
CATTLE

PROTECT SCRUB OF 
CONSERVATION VALUE

RETAIN AN AREA OF 
UNHARVESTED 

CROP

ESTABLISH A 
GRASSLAND STRIP OR 

BEETLEBANK IN 
ARABLE FIELDS

MAINTAIN GOOD 
QUALITY DITCHES

ESTABLISH MARGINS 
NEXT TO HEDGES OR 

DITCHES

MANAGE AREAS OF 
DENSE RUSHES

MANAGE SEMI-
NATURAL HABITAT 
MOSAICS BELOW 

THE HILL DYKE

RETAIN AND 
MANAGE EXISTING 

HEDGES

McCracken 2022



Scotland’s Biodiversity Strategy

2. Mosaics of habitats instead of a landscape 
dominated by heather and grass will support 
more insects, mammals, birds and other animals, plants, 
fungi and lichens

4. Expansion of deciduous and 
native trees and other woodland 
plants support more wildlife, reduce 
flooding risk and store carbon

1. Controlling grazing and fewer deer 
mean trees, woodland understorey and other 
vegetation can come back which reduces soil 
erosion and water flows down the hill

5. Healthy peatlands hold vast 
amount of carbon, support unique plant 
species, absorb rain water and reduce 
greenhouse gas emissions

3. Creating natural open woodlands 
and scrub at higher elevations brings 
climate benefits, and a natural and scenic 
diversity that is currently missing



Innovation = Doing Things Differently

Inbye grasslands
• Soil pH and 

nutrients
• GHG emissions
• Grassland 

management
• Forage & fodder 

improvements

Hill grazing
• Bracken control
• Improving hill 

parks

Sheep Performance
• Genetic 

selections
• Blackface and 

Lleyn

Flock Performance
• EID associated 

kit
• TST worming of 

lambs
• Comparison of 

system   trade-
offs

Systems approach to 
Precision Livestock Farming

Auchtertyre flock
• Restocking
• Blackloss
• Yellowses/Plocht

each

Technology
• Virtual fencing
• Drones for 

assessments
LoRa network
• Tracking 

livestock
• Sensors

Challenges and Opportunities
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Net Zero by 2045

• Biodiversity management

• Pollution mitigation

• Flood mitigation

• Peatland Restoration

• Wetland creation

• Woodland creation
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SRUC Kirkton and Auchtertyre
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• Area: 2225 ha

• Altitude: 180 - 1025 m

• 1 Munro and 3 Corbetts

• 3 river catchments

• Geology – metamorphic Dalradian mica-schist 
(650 million years old).

• Soils – pH 3.6-7.3; podzols; peaty podzols; 
peats; poorly developed mountain soils; 
alluvial brown earths on the floodplain.

• 50 ha improved pasture, including 25 ha of 
recently reseeded grassland

• 150 ha semi-improved pasture

• 1700 ha unimproved hill pasture

• 300 ha woodland & scrub

• 1160 ewes (930 Scottish Blackface, 210 Lleyn
and 20 Black Welsh Mountain)

• 19 Aberdeen Angus cross cows, 21 Shorthorn 
cross heifers and 2 Highland cows

SRUC Kirkton & Auchtertyre

© Crown copyright and database 
rights [2021] Ordnance Survey 
(100025252)



Improving biodiversity on a hill farm:
Wetlands

Wetland area managed under the Countryside Premium 
Scheme (1997-2007). This area continues to be protected 
from grazing and is rich in tall herb and wetland vegetation. 

Wetland area with wader scrapes managed under the Agri-
environment and Climate Scheme (AECS). It is grazed for three 
months in the summer.



Black ‘Highland’ Water Vole in water margin at Kirkton (Gareth Kett, 2014)

Improving biodiversity on a hill farm: 
Water Margins

The water margins contain abundant tall herb species 
including Meadowsweet, Wild Angelica, Common Valerian and 
Foxglove. The water margin vegetation provides an important 
habitat for pollinating insects and other invertebrates, as well 
as small mammals such as Field Voles. These un-grazed 
corridors are also important for breeding birds such as 
Whinchat and Stonechat and are regularly used by the 
resident Barn Owls. 



Improving biodiversity on a hill farm: 
Scrub

Gorse scrub with scattered trees – Stock fenced as part of the 
Countryside Premium Scheme in 1997. 



Improving biodiversity on a hill farm: 
Scrub

October 2020 Regenerating Aspen grove – Stock fenced as part of the 
Countryside Premium Scheme in 1997. 



Gleann a’Chlachain
Gorge Woodland 

(43 ha)

Gorge Woodland (October 2021)

Improving biodiversity on a hill farm: 
Mountain Woodland & Scrub



Gleann a’Chlachain
Mountain Woodland 

(217 ha)

Improving biodiversity on a hill farm: 
Mountain Woodland & Scrub



Trees planted in the in the Allt Gleann a‘Chlachain
Gorge Woodland and Gleann a‘Chlachain Mountain 
Woodlands (260 ha)

Latin Name English Name Total Percentage

Betula pubescens Downy Birch 219710 45.35%

Betula pendula Silver Birch 63505 13.11%

Pinus sylvestris Scot’s Pine 49300 10.18%

Alnus glutinosa Common Alder 43765 9.03%

Sorbus aucuparia Rowan 38110 7.87%

Salix cinerea Grey Willow 23250 4.80%

Salix caprea Goat Willow 17505 3.61%

Quercus petraea Sessile Oak 8850 1.83%

Salix aurita Eared Willow 6250 1.29%

Salix mysinifolia Dark-leaved Willow 5010 1.03%

Fraxinus excelsior Ash 4060 0.84%

Corylus avellana Hazel 3300 0.68%

Populus tremula Aspen 1110 0.23%

Salix lapponum Downy Willow 750 0.15%

Total 484,475 100%



Gleann a’Chlachain
Mountain Woodland 

(217 ha)

Heather or Ling (Calluna vulgaris) Cowberry (Vaccinium vitis-idaea)

Wood Anemone (Anemone nemorosa)
Northern Eggar

(Lasiocampa Quercus Callunae)

Improving biodiversity on a hill farm: 
Mountain Woodland & Scrub



Improving biodiversity on a hill farm: 
Peatland Restoration
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Biodiversity & 
Designated Sites

• 2 Special Areas of Conservation 
(European designated sites)

• 2 Geological Conservation Review 
Sites (GCRS)

• 330 Vascular Plant species (3 
nationally rare & 16 nationally scarce 
species)

• 115 Bird species recorded

• 3 Amphibians, 1 Reptile and 20 
Mammals

• 14 Butterfly Species© Crown copyright and 
database rights [2021] 
Ordnance Survey (100025252). 
© NatureScot



Sphagnum plugs

Peat dams

Stock fencing of bare peat

Wooden dam installation

Hag re-profiling

Hag re-profiling

Improving biodiversity on a hill farm: 
Peatland Restoration

Thomson & Moxey 2021



• Weather & climate

• Topography

• Predators and diseases 

• Low pasture productivity
o Acidic soils

o Poor drainage

o Low nutrient levels

o Short growing season

• Low animal productivity
o Poor nutrition

o Low lambing percentage

o Poor growth rates

Range of Production Challenges:



• Acidic - pH as low as 3.8

• Low in nutrients

• Poorly drained

• Main types:
• Deep peats

• Podzols and peaty podzols

• Base-poor mineral soils

• Gleysols

• Rankers - shallow, poorly 
developed, mountain soils

• Brown earths

Hill & Upland Soils:



• Low productivity
• Often less than 3 tonnes of 

Dry Matter Production per 
year

• Low digestibility

• Unpalatable

• Limited resources 
available in the winter

• Some toxic plants:
• Bracken

Hill Vegetation:



Bog Asphodel 
(Narthecium ossifragum)
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Takes Time!



• Slope and topography
• Distance to water
• Exposure
• Distribution of different 

vegetation types and the 
quantity and quality of 
forage within these different 
vegetation types

• Home-range behaviour and 
social interactions

• Seasonal patterns of use
• Insect pests
• Response to potential 

predatorsComplex mosaic of vegetation types within a 120 
ha area of hill ground in Perthshire

Challenges and Opportunities

Influence on 
Livestock:



Improving biodiversity on a hill farm: 
Moorland Management Plan

https://www.nofence.no/en/

https://www.nofence.no/en/


Biodiversity impacts:

https://digital.nls.uk/pubs/e-
monographs/2020/216548299.23.pdf

https://digital.nls.uk/pubs/e-
monographs/2020/216588050.23.pdf

https://www.nls.uk/e-monographs/2020/216548299.23.pdf
https://www.nls.uk/e-monographs/2020/216588050.23.pdf
https://digital.nls.uk/pubs/e-monographs/2020/216548299.23.pdf
https://digital.nls.uk/pubs/e-monographs/2020/216588050.23.pdf


Tools and Management Options: Examples

Conflicts between
different habitats

Need to prioritise on
site-by-site basis

Need to accept trade-offs

https://www.nls.uk/e-monographs/2020/216588050.23.pdf


https://www.youtube.com/watch?v=PJO7-3XSsIU

Challenges and Opportunities

https://www.youtube.com/watch?v=PJO7-3XSsIU


LoRa Gateway

LoRa Gateway

River levelAir temp. &
humidity

River level

Soil temp & 
moisture

Air temp. & humidity; 
Soil temp. & moisture;

Rainfall

Soil temp & 
moisture

Soil temp &
moisture

Soil temp &
moisture

Rainfall

Air temp. &
humidity

River level

LoRaWAN Sensors at Kirkton & Auchtertyre

Ecosystem Services (2016-22)
Multiple Benefits (2022-27)



Challenges and Opportunities

https://eurosheep.network/

https://www.facebook.com/TechCareproj
ect/

https://h2020-smart.eu/

https://southwestbeef.org/

https://eurosheep.network/
https://www.facebook.com/TechCareproject/
https://h2020-smart.eu/
https://southwestbeef.org/


Pilot Farm – SRUCSome results from Winter Feeding trial (Feb-Mar 2022)

100 Ewes (Scottish Blackface & Lleyn) with neckband  & BLE Beacons
- 14 WISPS deployed (6 on posts, 4 on hay feeders, 4 on block)



Some results from Winter Feeding trial (Feb-Mar 2022)

Some outputs from ArcGIS

ArcGIS Online 
Dashboard showing 
the location of the 
Bluetooth reader 
(fixed location at a 
feed block) and 
graphs showing the 
number of Bluetooth 
beacons within 
range of the reader 
(hourly mean) and 
the number of 
satellites used to 
gain the GPS 
location. 



Focus

Funding

Facilitation

Flexibility

The Four Fs:



Challenges and Opportunities

Sustainable 

Agricultural Capital 

Grant Scheme 

[SACGS]



The need for metrics



More detailed background information available at:

https://youtu.be/5LZV5OuUIzUhttps://youtu.be/S65y-u8tpQM

Podcast: https://www.fas.scot/publication/the-benefits-of-agri-environment-

management-at-kirkton-auchtertyre-farms/

Farming for a Better Climate
Climate change in agriculture and rewilding

Podcast: https://audioboom.com/posts/7598101-climate-

change-in-agriculture-rewilding

The benefits of wader scrapes on 
an upland farm

The multiple benefits of water 
margins on an upland farm

Farming with trees: integrating 
trees into an upland farm

https://youtu.be/eelpplVvQ3c

Agri-Environment management at Kirkton & 
Auchtertyre farms

https://youtu.be/5LZV5OuUIzU
https://youtu.be/S65y-u8tpQM
https://www.fas.scot/publication/the-benefits-of-agri-environment-management-at-kirkton-auchtertyre-farms/
https://audioboom.com/posts/7598101-climate-change-in-agriculture-rewilding
https://youtu.be/eelpplVvQ3c


Some more information available via:

Podcast: https://www.ruralbrexit.scot/precision-

solutions-to-animal-health-and-welfare-podcast/IoT Podcast: https://vimeo.com/498384180

Articles: https://www.ruralbrexit.scot/innovation-in-upland-livestock-

systems-srucs-hill-mountain-research-centre/

Podcast: https://audioboom.com/posts/7751837-the-thrill-

of-the-hill-research-policy

The multiple benefits of water 
margins on an upland farm

Farming with trees: integrating 
trees into an upland farm

Podcast: https://audioboom.com/posts/7741480-

reducing-our-carbon-footprint

https://www.ruralbrexit.scot/precision-solutions-to-animal-health-and-welfare-podcast/
https://vimeo.com/498384180
https://www.ruralbrexit.scot/innovation-in-upland-livestock-systems-srucs-hill-mountain-research-centre/
https://audioboom.com/posts/7751837-the-thrill-of-the-hill-research-policy
https://audioboom.com/posts/7741480-reducing-our-carbon-footprint
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