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Introduction

* UK GHG inventory programme

+ UK GHG emission verification programme
« Challenges in using Atmospheric data

* The way ahead
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UK government National GHG
Verification Programme

Using Atmospheric Observations to:

=» Estimate Northern Hemisphere trends
=» Estimate UK emissions of GHGs
=» Compare to UK UNFCCC reported inventory
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Inversion Technique for
Emission Modelling

INTEM
Atmospheric

To understand the recent
Observations of GHG

history of the air arriving at
measurement stations .
Prior
Atmospheric Transport Knowledge
Model NAEI nested in
ode EDGAR
M 15/01/2017 00-01z

S With Estimated
‘ Uncertainties

G~ 4 ane
\«ﬂq Well Mixed Northern Hemisplere Baselinefir, |

Inverse Modelling System

To estimate the surface
emissions that best
describethe observations

Estimate of surface

emissions

Maximum value = 42644. kg/km’/yr
12459. 39375.

Uncertainties
Estimated |

1247. 3942,



Methane

Use
Agriculture, Waste,
Energy, Wetlands 1900

1950

Global Concentratlon Trend

< 1850

Methane -

Growth: 9.0 ppb/yr 1750
GWP40: 28

1800

1700 FETRTTOTY RTTTIRI FATRIR, (RTSTETA VAR TOTY

| | luuniu
1994 [1995 [ 1996 [1997 [199 \IllggalI\Izltl:le“\gloltlzlluhm E 03 |2004 |2(IJ | 05 | o0t |ztm | o | 010 |2[l|| | 2012 | 013 |th|4 | 2015 |10|( |20|7 | 2018 | 019 \m‘zo

- UK Inventory InTEM lmth .

6000 [ —

Gg yr’
5
S
[
[
———
[E—
1
T
| | | |

2000 - % i

Maximum value = 3.18e+04 kg/km*/yr

Ak b
1990] 1991

1 S0 1 PR 1 1 S O O O 1 S PP 9 P L 0 A 1P P 1) 0 O P 1 1 1
[ 1002] 1I\JIA);L| \\;-)4| |Ia|-15| 19% I 'JI'J?| 1o |1\)I'J:J|'_:UIDD|2I(;]II |zt£13 | 0 |2t;):l \ s | 05 |2t£n | 0 |20‘1]:J|'_:[]I10 | il |2(]II :|'_>Io‘13 |2tlllit | 218 | '_’IE]I1tI’>|2(JII ?|'_>Iolm |2|n|| ‘J| 10.00e+00 1.71e+03 5.4le+03 1.71e+04 5.40e+04

University of

BRISTOL Met Office




Nitrous oxide

Use j MHD (Irelamd) CGO (Austraha)

Agriculture, Nylon 330

- Global Concentrauon Trend
manufacture

325

Nitrous Oxide =..

Growth: 0.84 ppb/yr 315
GWPqo: 265

+0.84ppbyr

3 10 FETRTIOTY TETTCTT FIYRTTTO1 RTETYETY (UTRITYY RNTTYTE (TYCTTRTY MRTRTIEI CRYIUTR] (NTMTTITY IRTETIRIRTITIN I (TR TUTN ETCIIT| YRTRYY) RURTIOTY (RTHTCTY FITRTETEI EYYTINTY UTRTE ERTIRTE (ATRUTTYY PYCTYIRINTETIOIEI (EYRITRTY AEYSTITI YOROYE

1994 [199s [1996 [1997 [1998 [1999 |2000 [2001 |2002 {2003 [2004 [2005 [2006 2007 [2008 [2000 [2010 [2001 J2012 [2013 Jaous [2015 [2016 [2007 [2008 [2009 [2020

*OF UK tventory  InTEM Tmth UK emissions

150

100

Gg yr'

m—m—

50

0 ] Maximum value = 1711. kg/km*/yr

2012 |2013 |2014 |2015 |2016 (2017 (2018 |2019 |2020 0. 46. 145. 459. 1451.

University of

BRISTOL Met Office




Using Atmospheric Observations

« 3 Key Uncertainties
* 1) Model 2) Baseline 3) Observation

* Modelling more uncertain than observations
 Chose observations when model most certain

» Atmosphere well mixed
»Each model time has a different uncertainty

* Inter-comparabllity between stations vital
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Future Improvements

* Observation precision
» New laser systems for N,O significantly more precise

- Complimentary observations

» Different sources have different signatures
o Isotopes
o Co-emitted gases

* Provide Iinsight and estimates for SECTOR specific
emissions

- Better Transport models = via Better meteorology
« Human CO, emission estimates
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Concluding Remarks

« Eachyear UK submits a UK National Inventory Reportto UNFCCC

« UK first country (2003) to compare reported emissions to estimates derived
from atmospheric observations

« Reported Annual Emissions estimated from Activity Data by Sector/Gas
» But how accurate are these estimates — can they be Verified? Confirmed?

- CH4

« UK reported estimates = recent atmospheric estimates
* Year to year variability but no strong seasonal cycle

« N20

« UK reported estimates < Atmospheric estimates (by 10-15%)
* Very strong seasonal cycle

« Assigning uncertainty to each model time is key challenge
« Sector specific emission estimates most valuable
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