MANAGING ECOSYSTEM SERVICES
UPLANDS

Limit or eliminate planned burns of
upland peat areas.

REDUCE BURNING FREQUENCY

GOODS & SERVICES

Biodiversity
Recreation & Tourism
Environmental Settings
Health & Wellbeing
Climate Regulation
Erosion Control
Fire Control
Flood Control
Water Quality

Full data are available in electronic
form from the Evidence Spreadsheet.
Data are correct to March 2015.
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These pages represent a review of the
available evidence linking management of habitats with the ecosystem
services they provide. It is a review of
the published peer-reviewed literature and does not include grey literature or expert opinion. There may be
significant gaps in the data if no published work within the selection criteria or geographical range exists. These
pages do not provide advice, only review the outcome of what has been
studied.
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MANAGING ECOSYSTEM SERVICES
UPLANDS

CULTURAL

REDUCE BURNING FREQUENCY

Provisioning Services—providing
goods that people can use.
Cultural Services—contributing to
health, wellbeing and happiness.
Regulating Services—maintaining a
healthy, diverse and functioning
environment.

Biodiversity: There are a number of studies that show the responses of specific species or
communities to burning and the results are often site specific and depend on the initial species composition, soil and previous management 1. These studies refer mainly to changes in
the abundance of specific species. The analysis here refers to the relevance of burning in
maintaining upland peat vegetation types. Strong Evidence:-— In areas where active grouse
management (including burning) has ceased, woodland cover increases and heather cover
decreases2 . In general, burning favours species that recover quickly, such as graminoids 3
and can lead to a Molinia dominated flora4. Sphagnum species show a mixed response,
sometimes increasing post-burn1. Control plots (90+ years unburnt) show higher species richness and less bare peat than experimental burn plots in the South Pennines 5. Burning on Calluna stands in the Peak District resulted in a decline and the occasional loss of crowberry
Empetrum nigrum, a initial increase then decline and loss in bilberry Vaccinnium myrtilus and
cowberry V. vitis-idaea and an increase in wavy hair-grass Deschampsia flexuosa6. On Ilkley
Moor, burning resulted in an increase in bare ground, a decline in E. nigrum and V. myrtillus
resulting in an overall decline in ericoid diversity, but otherwise little change in the flora 7. In
Northern Ireland, burns were found to increase the abundance of V. myrtillus in the short
term, and over the medium term (12 years post-burn) an increase in species of sedge8. A
study from Northumberland found that three years post-burn, and in combination with grazing, Callluna declined and Molinia increased9. In the Peak District, the long term effect of cool
burns were investigated, with the suggestion that Calluna could be rejuvenated but that
grazing in combination with burning has a complicated interaction 10. Lichen diversity is lower
in areas with more frequent burns (more often than 15-20 years) as many species colonise
the older wood stems of Calluna11. A review of previous studies of burning on upland blanket
bog and wet heath found that overall there was a trend to dominance by a few species, or a
switch from eriocoids to graminoids, and an increase in the amount of bare ground 7,12. Spider diversity is lower on shorter swards following burning and grazing in Scotland 13. In the
North York moors, patches of burnt and unburnt moor provided a matrix that supported a
range of spider and beetle species14.
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Biodiversity: Moderate Evidence:- Short rotation burning can benefit species which need
open habitats, such as some birds and invertebrates, but be detrimental to others 15. For birds,
there were more meadow pipits (Anthus pratensis) on sites with less burning in upland Britain16. On moors in eastern Scotland and northern England, abundances of red grouse and golden plover correlated with burning while meadow pipits were negatively correlated with burning17. In the Peak District, areas subject to burning had more curlew, lapwing and ring ouzel,
while twite, skylark and wheatear declined with increased burning 18.
Recreation & Tourism: Weak Evidence:- Around 49,000 people work on activities directly related to shooting, with some 620,000 people involved in the sport, though there are no accurate estimates as to how the reduced burning of grouse moorland would affect tourism levels19.
Environmental Settings: Moderate Evidence:- Burning activities on dry peat can cause the loss
of historic information such as the pollen record and archaeological remains that are at or below the soil surface19.
Heath & Wellbeing: Weak Evidence:- Wildfires in Australia often produced exposure levels to
smoke higher than occupational limits20. It is not clear how this would translate into the UK.
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Climate Regulation: Strong Evidence:- Upland peat soils are usually assumed to be carbon
sinks, however, burning can increase overall dissolved organic carbon (DOC) levels and
change the hydrological status of the peat resulting in increased aerobic decomposition 21.
While burning at the surface can reduce carbon stored by 56%, the bulk of carbon storage is
at depth22. Direct carbon loss from burning may not be as significant as first thought as 14%
of the original vegetation carbon remains on site as charcoal23. Moderate Evidence:- Peat
accumulation is also affected by burning, with reduced rates, and hence reduced carbon sequestration on burned sites24.
Erosion Control: Moderate Evidence:- Burning of vegetation cover exposes bare peat to
wind-splash erosion though transport distances of material are small25. Weak Evidence:Bare peat areas exposed by fire in combination with grazing may lead to erosion and gulley
formation26. In Northern England, streams from burned sites had higher levels of organic
matter and suspended sediment, implying erosion27.
Fire Control:- Weak Evidence:- There are no direct studies which analyse the link between
fire management and wildfire risk1, but a number of studies demonstrate that fuel load
affects fire behaviour and that controlled burning can reduce fuel load 28, and that this may
be more necessary as a result of climate change29.
Flood Control: Weak Evidence:- A study of the hydrology of sites following burning found
that water tables were significantly closer to the surface 30 and run-off was increased31 There
was no proven link to an increase in flood risk however1.
Water Quality: Strong Evidence:- For the Pennines, burning as a management for grouse
resulted in an increase of humic coloured dissolved organic carbon 32 which would colour the
water supply. A study from the Peak District however found no clear relationship between
burning and water discolouration33. Moderate Evidence:- Burning of peat leads to an increase of metal and suspended sediment in UK streams 34. Weak Evidence:- Burning changes
the relative compositions of soil and run-off water with regard to a number of metal ions
that may have consequences for water treatment downstream 35. Soil water quality is also
degraded following a burn in upland UK moors, with unburned plots having a deeper, near
neutral pH, and higher conductivity 36.

Managing for ecosystem services

REFERENCES
1. Glaves, D.J., Morecroft, M., Fitgibbon, C., Lepitt, P., Owen, M. & Phillips, S. 2013. Natural England Review of
Upland Evidence 2012 - The effects of managed burning on upland peatland biodiversity, carbon and water.
Natural England Evidence Review, Number 004.
2. Robertson, P.A., Park, K.J. & Barton, A.F., 2000, Loss of heather moorland in the Scottish uplands: the role of
red grouse management, Journal of Wildlife Biology, 7 (1). 11-16
3. Ward, S.E, Bardgett, R.D, McNamara, N.P., Adamson, J.K. & Ostle, N.J., 2007, Long term consequences of grazing and burning on Northern peatland carbon dynamics. Journal of Ecosystems, 10, p.1069-1083.
4. Ross, S.Y., Harvey, S., Adamson, H.F. & Moon, A.E., 2000, Techniques for the control of Molinia caerulea on
wet heath after burning. Journal of the Aspects of Applied Biology, 58, p.185–189.
5. Lee, H.,. Alday, J.G., Rose R.J., O’Reilly, J. & Marrs, R.H. 2013. Long-term effects of prescribed burning and lowintensity sheep grazing on blanket bog plant communities. Journal of Applied Ecology, 2013, doi:
10.1111/1365-2664.12078.
6. Elliot, R.J. 1953. The effects of burning on the heather moors of the South Pennines. Sheffield: PhD thesis, University of Sheffield.
7. Stewart, G.B., Coles, C.F. & Pullin, A.S. 2004. Does burning degrade blanket bog? Systematic Review 1. Birmingham: Centre for Evidence-Based Conservation, University of Birmingham.
8. McFerran, D. M., McAdam, J.H. & Montgomery, W.I. 1995. The impact of burning and grazing on heathland
plants and invertebrates in Country Antrim. Proceedings of the Royal Irish Academy, 95B, 1-17.
9. Ross, S., Adamson, H. & Moon, A. 2003. Evaluating management techniques for controlling Molinia caerulea
and enhancing Calluna vulgaris on upland wet heathland in Northern England, UK. Agriculture Ecosystems &
Environment, 97, 39-49.
10. Harris, M.P.K., Gemmell, C., McAllister, H., Le Duc, M.G. & Marrs, R.H. 2006. The effects of cool burning on the
vegetation at Howden and Bamford Moor in the Peak District. Liverpool: University of Liverpool report to
Moors for the Future.
11. Davies, G.M. & Legg, C. J. 2008. The effect of traditional management burning on lichen diversity. Applied Vegetation Science, 11, 529-538.
12. Stewart, G.B., Coles, C.F. & Pullin, A.S. 2005. Applying evidence-based practice in conservation management:
Lessons from the first systematic review and dissemination projects. Biological Conservation, 126, 270-278.
13. Curtis, D.J. & Corrigan, H. 1990. Peatland spider communities and land management on a Scottish island. Bulletin de la Societe Europeenne d'Arachnologie Hors Serie, 97-102.
14. Usher, M. B. 1992. Management and diversity of arthropods in Calluna heathland. Biodiversity and Conservation, 1, 63-79.
15. Yallop, A.R., Thacker, J., Thomas, G., Stephens, M., Clutterbuck, B. & Sannier, C., 2006, The extent and intensity of management burning in the English uplands, Journal of Applied Ecology, 43 (6), p.1138-2664.
16. Smith, A.A., Redpath, S.M., Campbell, S.T. & Thirgood, S.J. 2001. Meadow pipits, red grouse and the habitat
characteristics of managed grouse moors. Journal of Applied Ecology, 38, 390-400
17. Tharme, A.P., Green, R.E., Baines, D., Bainbridge, I.P. & O'Brien, M. 2001. The effect of management for red
grouse shooting on the population density of breeding birds on heatherdominated moorland. Journal of Applied Ecology, 38, 439-457.
18. Daplyn, J. & Ewald, J. 2006. Birds, burning and grouse moor management. Hope Valley: Report to Moors for
the Future.

Managing for ecosystem services

REFERENCES
19. Natural England, 2009, Environmental impacts of land management, Natural England Research Report
NERR030.
20. Reisen, F., Hansen, D. & Meyer, C.P., 2011, Exposure to bushfire smoke during prescribed burns and wildfires:
Firefighters' exposure risks and options, Journal of Environment International, 37, p.314-321.
21. Yallop, A.R. & Clutterbuck, B., 2009, Land management as a factor controlling DOC release from upland peat
soils 1: spatial variation in DOC productivity, Journal of Science of the Total Environment, 407 (12), p.3803–
3813.
22. Ward, S.E, Bardgett, R.D, McNamara, N.P., Adamson, J.K. & Ostle, N.J., 2007, Long term consequences of grazing and burning on Northern peatland carbon dynamics. Journal of Ecosystems, 10, p.1069-1083.
23. Clay, G.D., Worrall, F., 2011. Charcoal production in a UK moorland wildfire - How important is it? J. Environ.
Manage. 92, 676-682. doi: 10.1016/j.jenvman.2010.10.006.
24. Garnett, M.H., Ineson, P. & Stevenson, A.C. 2000. Effects of burning and grazing on carbon sequestration in a
Pennine blanket bog, UK. Holocene, 10, 729-736.
25. Warburton, J., 2003, Wind-splash erosion on bare peat on UK upland moorlands, Catena, 52, p.191–207.
26. Yeloff, D.E., Labadz, J.C. & Hunt, C.O., 2006, Cause of degradation and erosion of a blanket mire in the southern Pennines, UK, Journal of Mires and Bogs, 1 (4).
27. Ramchunder, S.J., Brown, L.E., Holden, J., 2013. Rotational vegetation burning effects on peatland stream ecosystems, J. Appl. Ecol. 50, 636-648. doi: 10.1111/1365-2664.12082.
28. Albertson, K., Aylan, J., Cavan, G. & McMorrow J. 2009. Forecasting the outbreak of moorland wildfires in the
English Peak District. Journal of Environmental Management, 90, 2642-2651.
29. Albertson, K., Aylan, J., Cavan, G. & McMorrow J. 2010. Climate change and the future occurrence of moorland wildfires in the Peak District of the UK. Climate Research, 45, 105-118.
30. Worrall, F., Armstrong, A. & Adamson, J.K., 2007, The effects of burning and sheep grazing on water table
depth and soil water quality in upland peat, Journal of Hydrology, 339, p.1– 14
31. Clay, G.D., Worrall, F., Clark, E. & Fraser E.D.G., 2009, Hydrological responses to managed burning and grazing
in an upland blanket bog, Journal of Hydrology, 376, p.486–495.
32. Clutterbuck, B. & Yallop, A.R., 2010, Land management as a factor controlling DOC release from upland peat
soils 2: Changes in DOC productivity over four decades, Science of the Total Environment, 408, p.6179–6191.
33. O'Brien, H., Labatz, J. & Butcher, D. 2005. An investigation of the impact of prescribed moorland burning in the
Derwent catchment upon discolouration of surface waters. Nottingham: Nottingham Trent University report
for Moors for the Future.
34. Ramchunder, S.J., Brown, L.E., Holden, J., 2009. Environmental effects of drainage, drain-blocking and prescribed vegetation burning in UK upland peatlands, Prog. Phys. Geogr. 33, 49-79. doi:
10.1177/0309133309105245.
35. Clay, D.G., Worrall, F. & Fraser, E.D.G., 2010, Compositional changes in soil water and runoff water following
managed burning on a UK upland blanket bog, Journal of Hydrology, 380, p.135-145.
36. Worrall, F., Armstrong, A. & Adamson, J.K., 2007, The effects of burning and sheep grazing on water table
depth and soil water quality in upland peat, Journal of Hydrology, 339, p.1– 14

Managing for ecosystem services

