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. 1. Project overview
: I Lewis Peatlands

Peatlands cover just ~3% of the Earth’s surface! but hold approximately one third
of the global soil carbon (C) stock?. These ecosystems are sensitive to disturbance
such as wildfire® and anthropogenic pressures4, which can mobilise C into rivers
which would otherwise remain stored in soil>.

Rivers are active C processors and transporters’, interlinked with the terrestrial,
marine, and atmospheric C pools®?. Annual global riverine carbon dioxide (CO,)
and methane (CH,) emissions represent a significant component of the global C
cyclel® 1l However, these fluxes and their drivers are poorly constrained911, |n
carbon-rich ecosystems such as peatlands, an increase in the mobilisation of

| ) terrestrial C into rivers could result in an increase in aquatic greenhouse gas (GHG)
& sri, Ordnance Survey, L 5
‘ \\(.p NASA, NGA, USGS emisSIons-.

" % Isle of Lewis (inset) showing Lewis Peatlands.

Created using ESRI ArcGlIS with data from RAMSAR1, The aims Of thiS prOjeCt are tO:

O S) 10Km

0 100 200Km 3 : .. .
| | *Constrain the CO, and CH, emissions from Lewis rivers

‘Determine the age and source of riverine CO, and CH,
ldentify drivers and potential impacts of climate and land use change.
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2. Methods N
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The Lewis Peatlands are one of the UK’s largest expanses of peatland, resembling upland &) |

blanket bog but with a uniqgue marine bioclimatic influencel2. The area is impacted by peat
cutting and is undergoing restoration work in placesi3. The peat in this study area has been
measured to be <é6m thick!4, and blankets extensive glacial till and a bedrock of predominantly
Lewisian gneiss?>. i

The RIV-ESCAPE project employs novel field and geochemical techniques. =
Key methods include:

*Floating chamber to measure river surface GHG emissions?e;

*Headspace method?!’ to collect dissolved CO, and CH,;

*Radiocarbon and 613C isotopic analysis to determine age and sourcels;

*Water isotope and chemistry analysis to trace hydrological and

geochemical processesé1?

*Remote sensing and GIS work to map catchment and landscape characteristics.

Highest recorded
river CH4

3. Results and future work concentration

Preliminary results from fieldwork in April 2024 show substantial spatial variations in dissolved gas concentrations and riverine GHG fluxes. Isotopic
analysis highlighted notable differences in the age (14C) and potential source (613C) of this carbon across the island.

These findings will be combined with the river chemistry data, geospatial analysis, and long-term sampling to create a comprehensive dataset. We can
then begin to unravel spatial and temporal trends within the data and better constrain the magnitude and drivers of these emissions.

—
——

References: _

1. Xu J, Morris PJ, Liu J, Holden J. PEATMAP: Refining estimates of global peatland distribution based on a meta-analysis. CATENA. 2018 Jan;160:134-40. -

2. Loisel J, et al. Expert assessment of future vulnerability of the global peatland carbon sink. Nature Climate Change. 2020 Dec 7;11(1):70-7. - =

3. Turetsky MR, Benscoter B, Page S, Rein G, van der Werf GR, Watts A. Global vulnerability of peatlands to fire and carbon loss. Nature Geoscience. 2014, Dec. 23;8(1):11-4. S —— B -
4. Evans CD, Page SE, Jones T, Moore S, Gauci V, Laiho R, et al. Contrasting vulnerability of drained tropical and high-latitude peatlands to fluvial loss of stored carbon. Global Biogeochemical Cycles. 2014 Nov;28(11):1215-34. 5. -

5. Dean JF, Garnett MH, Spyrakos E, Billett MF. The Potential Hidden Age of Dissolved Organic Carbon Exported by Peatland Streams. Journal of Geophysical Research: Biogeosciences. 2019 Feb;124(2):328-41. -

6. Schwab, M.S,, Hilton, R.G., Raymond, P.A., Haghipour, N., Amos, E., Tank, S.E., Holmes, R.M,, Tipper, E.T. and Eglinton, T.l., 2020. An abrupt aging of dissolved organic carbon in large Arctic rivers. Geophys:cal Research Letters, 47(23) p.e2020GL088823.. J—

7. Cole JJ, Prairie YT, Caraco NF, McDowell WH, Tranvik LJ, Striegl RG, et al. Plumbing the Global Carbon Cycle: Integrating Inland Waters into the Terrestrial Carbon Budget. Ecosystems. 2007 Feb 13;10(1):172-85. i

8.  Billett MF, Palmer SM, Hope D, Deacon C, Storeton-West R, Hargreaves KJ, et al. Linking land-atmosphere-stream carbon fluxes in a lowland peatland system. Global Biogeochemical Cycles. 2004 Feb 10;18(1):n/a-n/a.

9. Battin TJ, Lauerwald R, Bernhardt ES, Bertuzzo E, Gener LG, Hall RO, et al. River ecosystem metabolism and carbon biogeochemistry in a changing world. Nature. 2023 Jan 1;613(7944):449-59. '

10. Raymond PA, Hartmann J, Lauerwald R, Sobek S, McDonald C, Hoover M, et al. Global carbon dioxide emissions from inland waters. Nature. 2013 Nov. 503(7476):355-9. - .

11. Rocher-Ros G, Stanley EH, Loken LC, Casson NJ, Raymond PA, Liu S, et al. Global methane emissions from rivers and streams. Nature. 2023 Aug 16. 621(7979): 530-535. " T—

12. JNCC. Ramsar Information Sheet: UK13028 Lewis Peatlands. Information Sheet on Ramsar Wetlands (RIS). 2000 Dec. - eSS

13. Highland Carbon. Isle of Lewis Peatland Project. 2023. Available from: https://www.highlandcarbon.com/isle -of-lewis-peatland . ———

14. Peatland ACTION. Peat depth and condition survey. NatureScot. 2022.Available from: https://opendata.nature.scot/datasets/snh::peatland-action-peat-depth-and-condition/about - ~—

15. Peacock JD. Quaternary Geology of the Outer Hebrides. Vols. 16, No. 2. Report British Geological Survey; 1984. : —
16. Rawitch, M.J., Macpherson, G.L. and Brookfield, A.E., 2021. The validity of floating chambers in quantifying CO2 flux from headwater streams. Journal of Water and Climate Change, 12(2), pp.453-468.

17. Garnett, M.H,, Billett, M.F,, Gulliver, P. and Dean, J.F., 2016. A new field approach for the collection of samples for aquatic 14CO2 analysis using headspace equilibration and molecular sieve traps: the super headspace method. Ecohydrology, 9(8), pp.1630-1638.
18. Dean, J.F., Meisel, O.H., Martyn Rosco, M., Marchesini, L.B., Garnett, M.H., Lenderink, H., van Logtestijn, R., Borges, A.V., Bouillon, S., Lambert, T. and Réckmann, T., 2020. East Siberian Arctic inland waters emit mostly contemporary carbon. Nature Communications, 11(1), p.1627.
19. Lhosmot, A., Bouchez, J., Steinmann, M., Lavastre, V., Bichet, V., Loup, C., Stefani, V., Boetsch, A., Chevet, J., Toussaint, M.L. and Gaillardet, J., 2022. The origin and transfer of water and solutes in peatlands: A multi tracer assessment in the carbonated Jura Mountains. Hydrological Processes, 36(12), p.e14781 RIV E S CA P E

—




	Slide 1

