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Long term records are vital for understanding the way in which our environment is changing.

A significant rise in atmospheric methane began in 2007 and has accelerated thereafter, particularly since 2014. Thas dleseiwed globally and was coupled with a sustained isotopic shift
more negativel 33C.,,values Currently, there is no consensus as to why these observations have occurred. Hévgyterm methane isotopic measurements can provide information abou
changes in the source mix of this important greenhouse gas. kegterm records of bothCH, mole fraction and 3C.,,,from 5 sites across the UK are presented, showing an incre&3dg and a
shift to more negative values af3C.,,,from 2007 similar tothose recorded globally, but at the regiodatal scale.

Results
Time series

Methods

Collectionand measurementmethods

A Air samplesare collected approximatelyweekly from 5 UK sites
The air samplesare collectedin flasksin Eghamand in Flexfoll
bagsat the other sites

AThe samplesare analysedat the department of Earth Sciences, |

collectedlongterm samples

Thetime seriesfor both CH, mole fraction and! 13C,, for Egham(left) and Barra(right), with fits
from the NOAAGGCCRYyrogrammeapplied (Thoninget al. 1989. Nisbetet al. (2016 reported
that the globallyaveragedmole fraction of methaneincreasedafter 2006 coupledwith a shift to
more depleted { 13C,, values This phenomenonis evident in all UK sites where RHULhas

RoyalHolloway,Universityof London(RHUL) | Egham Barra
ACH, mole fraction is analysedby a Picarro cavity ring-down f
analyserto the WMO X2004A scale Lol 5050 -
A Stablecarbonisotoperatio measurementsvere carriedout using 2
CFGCGIRMS(ContinuousFlow GasChromatographytsotope Ratio g 2000 -
MassSpectrometry) Techniqueoutlined in Fisheret al. (2006). g
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Expected UK source signatures from the National Atmospheric Emissions Inventory = Miller-Tans analysis
UK{ 19, source A Usingmappedemissiondata from the A A method for isotopic discrimination
A Agriculture =65 National Atmospheric Emissions from atmospheric measurements of
ﬁ Gas =41 Inventory (NAE) and expected CQ and 1 3C was outlined by Miller
A combuston=n p ::  Signatures for the main source and Tans (2003. In this study the i
2019 NAE| average categoriesbased on Royal Holloway methodisappliedto CH, 2
T oon= 998 mobile measurements, weighted AMiller-Tansplots (right) allow for the 5 . _
methane isotope values were explicit specification of background ¢
calculatedfor eachgrid cell. values &
A From this calculation, the inventory A Thesourcesignatureisfoundfromthe < o
suggeststhat emissionsfrom urban slope of the regression line which
areasshouldbe isotopicallyheavierin representsa flux weighted averageof .
113G, The expected 113C, the sourcesaccordingo the equation,
signaturefor total methaneemissions OobsCobs — ObgChg = 05 (Cobs — Chg) o 1 ! M .
from the UK, accordingto the 2019 A The smooth curve fit from the NOAA Ca ~Cg (P)
NAEldata,is-59.6 per mil. CCGCR&Urvefitting programare used
asbackgrounadvaluesin this study
Numerical Atmospherialispersion Modelling ?glbizjg?;nz’ijris
TheMet Office'sNumericalAtmospheriedispersionModelling Environment(NAME)was usedto from period
. n . . . - o)
calculatethe sensitivityof measurementstaken at RHULand WAO,to the surroundingemissions 2172022 (7o)
field. Thisis doneby releasingandtrackingsimulatedparticlesbackwardsan time andestablishing - & ® -54.4+0.4
where they intercept the surface layer Footprints, which refer to the sensitivity of each 55 X é g‘l*éigg
observationto the emissionspf the measurementanbe plotted (Rigbyet al. 2011). £ s O -49.9+0.5
o £
A WAO
OEGH 4 o
Forthis analysisthe NAMEoutput resolutionwas0.23° latitude x 0.35° longitude Thewhole studydomainwas10.7 to 79.3 °N, 597.9 to 39.7 °E NAME .\;WCO i 0 100 200 km
was run with a UK meteorologicalproduct for the UK, at a spatialresolutionof 1.5km and temporal resolutionof 1 hour. TheUKMet h T T Udifted a COE1 | R — |
Modelwasusedto provide meteorologyfor the rest of the domainat temporalresolutionof 3 hours ‘ =
Conclusion Next steps: Acknowledgements | -
. _ _ _ S _ < . : Thankyou to everyonewho hasbeen collectingand sendingair samples
A At all sites,there hasbeenan increasein CH, whichin most caseshasbeen coupledwith a A D|V|de_data In order to do a Sector ;4 compiling the data, including Dr Ming-Xi Yang, Dr Tom Bell and
declinein 1 13C analysisto look at different source colleaguesat PML, Dr Paul Donnelly in Barra and Max Colemanand
A Usingthe Miller Tansmethod, it is possibleto calculatebulk regionalsourcesignatures regions BarbaraWhite at RHUL Thankyou to AlistairManningat the METOffice

A
A

emissionswhichagreeswith the NAE! automatic sampler aHeathfield Tall

A Theisotopicsignaturescalculatedusingthe Miller-Tanstechniqueare heavierthan expected — tower site
based on the NAElemissions From these initial results it seemsthat there is a bigger A Compare the specific area that the
proportion thermogenic/pyrogeni@missionsomparedto the NAElnventory. NAMEfootprints cover to the NAEL.
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