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Peak District National Park and South Pennine Moorlands

Landscape scale blanket bog restoration, science and communications

Strong Partnership in place since 2002
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Blanket Bog

Gallego-Sala & Prentice (2013) Nature Climate Change _
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The global potential area of blanket bog, predicted from climate data using the PeatStash model.

Blanket bog is restricted to a few parts of the world. In Europe, the habitat is restricted to the United Kingdom, Ireland, south-west Iceland and western Norway. Further afield, the habitat is confined to the east coast of Canada, southern Alaska, part of the north American Pacific coast, the southern tip of South America, north-east Asia and parts of southern Tasmania and South Island, New Zealand. Closer to home, active blanket bog occurs in the north and west of Britain 

Blanket peat biome endangered by climate change
Angela V. Gallego-Sala & I. Colin Prentice Nature Climate Change (2013) Volume: 3, Pages: 152–155
Blanket bog is a highly distinctive biome restricted to disjunct hyperoceanic regions. It is characterized by a landscape covering of peat broken only by the steepest slopes1. Plant and microbial life are adapted to anoxia, low pH and low nutrient availability. Plant productivity exceeds soil organic matter decomposition, so carbon is sequestered over time. Unique climatic requirements, including high year-round rainfall and low summer temperatures2, make this biome amenable to bioclimatic modelling. However, projections of the fate of peatlands in general, and blanket bogs in particular, under climate change have been contradictory3, 4, 5, 6, 7. Here we use a simple, well-founded global bioclimatic model8, with climate-change projections from seven climate models, to indicate this biome’s fate. We show marked shrinkage of its present bioclimatic space with only a few, restricted areas of persistence. Many blanket bog regions are thus at risk of progressive peat erosion and vegetation changes as a direct consequence of climate change. New areas suitable for blanket bog are also projected, but these are often disjunct from present areas and their location is inconsistently predicted by different climate models.



UK Blanket Bog

UK distribution

e “ombrotrophic” - water and
mineral supply entirely from i
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bty

rainwater, mist, cloud-cover. e

* nutrient-poor and acidic
dominated by acid-loving
plants, especially Sphagnum. # aE

e UK 10-15 % global resource ; _'

e South Pennines represents

most south-easterly
occurrence in Europe.
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JNCC: The UK has a special responsibility for protection of this priority habitat type. Sites have been selected to ensure full coverage of geographic range and ecological variation. The largest sites with the most extensive areas of active blanket bogs have been favoured. The large number of sites selected (covering a total area of over 350,000 ha) reflects the European importance of the UK blanket bog resource. Blanket bogs are extensively developed in northern and western Britain but large areas have been highly modified (e.g. by agriculture or afforestation) and are not considered to be of European importance. Beyond the site network the conservation of blanket bogs is being promoted through the UK 


South Pennine Moorlands

*Easily accessible to much
of England’s population

*Probably most visited
moorlands worldwide with
tradition of public access

*Transition between
lowland and highland
zones

*European and National
recognition and protection

e High community interest
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Quick intro where we are stuff


Threats past and present

e Pollution: concentrations
of lead in excess of
1000mg kg-1 (for
peatland some of the
highest globally, Rothwell
et al 2005).

e Wildfire: 400 serious fires
since 1973

e Climate change
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Impact of climate change on UK blanket bog

Projected changes in bioclimatic space associated with the 1961-1990 baseline
climate and mapped area of blanket peat using UKCIPO2 high emissions scenarios.
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Clark et al. (2010) Assessing the vulnerability of blanket peat to climate change using an ensemble of statistical bioclimatic envelope models. climate Research:
 
Assessment of the vulnerability of blanket peat to climate change in Great Britain (using 8 different models)
 
Under UKCIP02 projections for high (A1F1) and low (B1) greenhouse gas emission scenarios, showed a decline in the bioclimatic space associated with blanket peat. Eastern regions were shown to be more vulnerable than higher-altitude, western area. 
 
Peak District blanket bog #3 at risk of 20 areas of blanket bog in the UK
 
These results suggest a long-term decline in the distribution of actively growing blanket peat, especially under the high emissions scenario, although existing peatlands may well persist for decades under a changing climate. 
 
Once peat initiation has been triggered, peat growth can sustain its own hydrology even in the absence of a suitable climate if the peat mass is in good condition; if not in good condition, peat formation may not re-establish itself in unfavourable climates (Lindsay 1995).
 
Priority to get blanket bog into as good a condition as possible to maximise resilience to impacts of climate change

Clark et al. (2010) Assessing the vulnerability of blanket peat to climate change using an ensemble of statistical bioclimatic envelope models. climate Research:�



Industrial past and summer wild fires
have left an environmental catastrophe



Restoring severely damaged Blanket
Bog




1976 2003

The same family 27 yrs. later with a metre of the surface gone
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Sphagnum Reintroduction Project

e Baseline survey has showed the main factor
limiting the distribution of Sphagnum in the Peak
District is a lack of Sphagnum as a source of
material, rather than any current chemical or
water table problems in the moors.

e Development of Sphagnum propagation methods
to producing Sphagnum in quantities for landscape
scale dispersal by encapsulating it within gel beads
of liquid (“beads”).
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Ecosystem services from Blanket Bog

e Water provision: Within the PDNP alone there
are 55 reservoirs producing over 450 billion
litres of raw water per year providing an
estimated 4 million people with drinking water

e Carbon: Active blanket bog protects significant
stores of climatically inactive carbon, and
functions as an active CO2 sink. Biggest
terrestrial carbon store, storing 40-50% UK
carbon in 8% of its land area; equivalent to 20
years of all UK CO2 emissions.
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NE (2013) Restoration of degraded blanket bog.
Although 90% or more of natural peat can be made up of water, the remaining
blanket bog peat material is typically 50% carbon and the total carbon it stores depends on
the depth of the peat and its density: a 2 metre deep peat deposit can store approximately a
thousand tonnes of carbon per hectare, around ten times that stored in a typical mineral soil.
Besides storing carbon, this peat mass also contains a record of environmental changes,
captured in both pollen and macrofossils that reflect the development of human civilization
over the last 10,000 years. The lack of decomposition, which has allowed the accumulation of
the peat also prevents degradation of rare wooden, leather and other organic artefacts, and
can even preserve whole organisms, including ancient people, for thousands of years.


Carbon opportunities

* |n a degraded condition blanket bogs
are significant sources of carbon.

* unrestored, bare peat sites can have
carbon losses up to 522 tonnes km-2
yr-1

e -stabilised sites showed improved
carbon budgets over bare peat sites

e -the carbon benefit is predominantly
avoided loss, but could be up to 833
tonnes C km-2 yr-1 (Worrall et al
2011)
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When a drained peatland is re-wetted, CO2 emissions are significantly reduced due to the return to anaerobic conditions (Natural England 2010). 
Restoration will result in a return to active peat formation, and ongoing sequestration of atmospheric carbon with between 0.5-1mm of peat added annually in a living bog (Lindsay 2010).
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The reference to quote when using a figure of 2.5 cm of peat loss per year is:
 
Evans and Warburton 2007 (Geomorphology of upland peat)
 
This is a conservative estimate.



Water Quality

* 3to 6 years post
restoration a slight, but
statistically significant
decrease in raw water
colour has been recorded.
While preliminary, these
results are extremely
encouraging (Hammond &
Ross 2014)
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Making Space for Water
Key Messages

Peat restoration slows delivery of
water from the headwaters

— lag times increased by c.20 minutes (100%)

— ¢.30% reductions in peak discharge of large
storms

Pronounced benefit from re-

vegetation of bare peat, additional
benefit from gully blocking

Restoration can contribute to
downstream flood risk reduction
— Issue now is scale of the contribution




Where does your flood water
originate?

* Investigate flood
apportionment investigation
for lower Derwent flooding
events

e Critically appraise the Multiple
Benefit Demonstration
Catchment projects
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Critically appraise the Multiple Benefit Demonstration Catchment projects:
Contribution to managing and reducing flood risk
Advances in our understanding in NFM and identify critical gaps that need to be addressed
Establish key barriers and challenges, and main opportunities for achieving NFRM
Make recommendations for future work and management of the multiple benefit demonstration catchment projects



Influence of vegetation on overland water flow
velocity in blanket peatland (Holden et al. 2008)
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Values from work at the university of Leeds – illustrate even greater benefits land management could make if we establish comprehensive sphagnum cover on blanket bogs.

Figures in brackets are how much slower water flow is compared to bare peat – so flow velocities through sphagnum are nearly three and a half times slower than over bare peat; twice as slow as through cottongrass.

Figures above bares and the flow velocities in metres per second.
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Sphagnum application to the Edge.
The remaining 62 ha of package 1 were treated with Sphagnum beads. The first application took place in September 2014 on the Western end of the Edge. The remaining beads were applied between 6th and 20th March 2015 to all suitable areas outside of the five headwater catchments.  

Sphagnum propagule trial
Four headwater micro-catchments (1 ha) were treated with one of four different Sphagnum propagule types; beads, hummocks, plugs, and ‘slime’ (Solumoss™). A fifth micro-catchment received no treatment and will act as a control. These applications were replicated three times (area 1, area 2 and area 3). This application took place between 6th and 20th March 2015. 

Dense plug plant trial
Application two involved a concentrated application of Sphagnum propagules on one of the MS4W micro-catchments. This site (Nogson) has been re-vegetated and gully blocked. Within this catchment 36,550 Sphagnum plugs (~5 per m²) were planted to deliver comprehensive Sphagnum cover on suitable areas within 3 years. A re-vegetated and a non-vegetated micro-catchment are available for comparison. This application took place between 6th and 20th March 2015.











The public cost of not restoring our
upland peat
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£2000 per week to remove the extracted peat to landfill, £35m recently spent to keep the sediment and colour out of the water supply for the next 5 years 


DCC carbon security opportunity

* for celebrating mitigation success in
Derbyshire

* for efficient evidence collection

e to re establish DCC partnership relationship
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MOORS FOR THE FUTURE

-~

PARTNERSHIP

Thank you and please remember to visit:

www.moorsforthefuture.org.uk

Twitter
http://twitter.com/#!/moorsforfuture
@moorsforfuture

(Chris’s handle is @moorpartners)
Facebook

https://www.facebook.com/pages/Moors-for-the-Future/#!/pages/Moors-for-
the-Future/154786017873987
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Its all here pay it a visit
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