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Methane CarbonTracker Europe model

Basic structure is same as the original CarbonTracker (Peters et al. 2005).
Optimises global methane surface fluxes.

Scaling factor applied to anthropogenic and biosphere emissions.

TMS zoom grid over Europe, including Northern Europe.

Region defined by TransCom + land ecosystem map based on soil types
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Source Grid |Temporal resolution
Fyr | Anthropogenic emission EDGAR v4.2 0.1x0.1 annual
Fpio Biosphere emission LPJ-WhyMe (Spahni et al. 2011) 1x1 monthly
Fterm Termites emission Ito et al. (2012) 1x1 annual
Ffire Fire emission GFED v3.2 0.5x0.5 monthly
Foce Ocean emission 0CH4(Bates et al. 1996)*KI*L 1x1 monthly
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* Driven by ECMWF ERA-Interim data

* European domain model grid:
1°x1° Europe (up to 74°N) 60°N
3°x2° Outer-Europe i
6°x4° Global ‘f;;ﬁ'_,_jé_‘ al
* Time step: 3 hours H g
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* Vertical resolution: 25 levels EEEREL:
* Off-line chemistry: OH, O('D), CI
* Initial 3D from once optimized fields
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o

mainly NOAA samples, about 70 observations per week
model-data-mismatch similar to Bruhwiler et al. (2014)

Concentration measurements (flask) from WDCGG (Global):

90N .
-] | S —
e N zep
brw = = T L. SUMes _ < - - -
- = = e SO stm,~~ pat-der, = e N { -
= - %/ ce < oo - £ —~— =
6ON| = e — o a p ~— 1 :
£ba . - pifid p&a' ~ o ; shim
P o amE f1d UY-un bsc- kzd dum
fhd ita, = sa azr kzm 2
bta- nwrsgp - § Hmp Sk wig = dap
30N { mid LK, B i2d s _ A
Kym ~ ;oo ask S A 1
° b Qo Y gmi
55y MO + . @asc ; e
i chr e Kt 7,
EQ S A / sey oLk e
smo abp '
Lfa
. hmb "
30S t e /- 1
- ams " £g0 bhd
r £rz ' <t
“Spdf mga
60S
psa maa £ya
: . - Syo
a p i
arh
905 L spo | ,
180W 9ow 0 90E 180E

Observation network used for 2007 run
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% |LMATIETEEN LAITOS l EnKF settings — Regions

Scaling factor A is calculated region-wise, not grid-wise.

* Region definitions are combination of TransCom and land ecosystem. Total of
about 50 regions.

Land ecosystem - annual average

Ice (6)

< Water (5)
4 Anthropogenic (4)
< Rice (3)

4 Wet mineral soil (2)

Inundated wetland, peatland (1)

0 180E
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After some tests, we chose...

* Ensemble size: 180

* Assimilation window size: 5 weeks

* Optimization (cycle length): 1 week

Assimilation window size test
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i Model resutls - emissions
uly 2007, 180 ensemble, lag 5
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& Global anthropogenic emissions (monthly average)

anth prior prior-posterior difference

41.8

15

{12 * Prior overestimates the emissions in:
India, Europe, North part of China.

0.9

* Prior underestimates the emissions in:
South part of China
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i Model resutls - emissions
uly 2007, 180 ensemble, lag 5
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e Global biosphere emissions (monthly average)

Biosphere
Module

bio prior . prior-[:)osteripr diffelrence .
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11> * Prior overestimates the emissions in:
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Comparison of two model runs

1. Pallas flask observations assimilated
2. Switch off Pallas observations
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Pallas 67°58'N, 24°07°E, 560m

Winter high concentration — anthropogenic emissions
July, August high concentration — peatland emissions

mean mixing ratio, Pallas, 2007
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with Pallas (S1) — without Pallas (S2), 2007

A

iModeI results — biosphere flux
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Ratio: 1 — with Pallas (S1) / without Pallas (S2), 2007
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N‘del results — anthropogenic flux
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with Pallas (S1) — without Pallas (S2), 2007
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% N‘del results — anthropogenic flux
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Ratio: 1 — with Pallas (S1) / without Pallas (S2), 2007
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Conclusions

* Emissions in boreal Europe was optimized well with methane CT Europe.

— posterior concentrations better matched with the model independent
continuous observations

* Influence of Pallas observations seems to be higher in biosphere
emissions than in anthropogenic emissions

— posterior concentrations did not change much during winter, whereas
clear differences were seen during summer and autumn, when biosphere
emissions dominates

— the ratio of differences in anthropogenic emissions are generally small
(<50%)

— the ratio of differences in biosphere emissions are high in Boreal
Europe, especially during summer and autumn

17



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17

