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atmospheric meaurements INGOS NA2/3

standardize and improve historical (since 2000) and current in-situ
measurements of atmospheric CH, and N,O

- strict QC procedures
- estimates of repeatability and different systematic error components

Inverse models INGOS JRA3

different inverse modelling systems

- ensemble approach -> estimates of the overall model uncertainties
- model validation (???2Rn,BLH)

- analysis of uncertainty reduction / synthetic inversions (synthetic
observations)
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station list a priori inventory period INGOS data NOAA+LSCE
flask
S1-CH4 | CH4_001B EDGARV4.2FT-INnGOS | 2007-2011 | preliminary X
S2-CH4 | CH4_002B EDGARV4.2FT-INGOS | 2010-2011 | preliminary X
S3-CH4 | CH4_002B no a priori 2010-2011 | preliminary X
S4-CH4 | CH4 004 EDGARV4.2FT-INGOS | 2006-2012 | 2014 release X
S5-CH4 | CH4_005 EDGARV4.2FT-INnGOS | 2010-2012 | 2014 release X
S6-CH4 | CH4_005 no a priori 2010-2012 | 2014 release X
S7-CH4 | CH4_007 EDGARV4.2FT-INGOS | 2010-2012 | 2014 release -
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NWE: North-Western European countries
Germany, France, BENELUX, UK+Ireland
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NWE: North-Western European countries
Germany, France, BENELUX, UK+Ireland
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NEE: North-Eastern European countries

Czech Republic + Slovakia

Poland, Hungary, Czech Rep.+Slovakia
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NEE: North-Eastern European countries

Czech Republic + Slovakia

Poland, Hungary, Czech Rep.+Slovakia
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all data (24h)

assimilated stations
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average: 20060101_20121231
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average: 20060101_20121231

HNG scenaric S4

4000 T
TM5—-4DVAR
® meqas
3000
-
£ E
==, +0 =
g 2000 %
2 +e 2
S S
+ ®
1000
+ &
+ ®
Ol vy
1750 1800 1850 1900 1950 2000
CH, [ppb]

INGOS 2nd Periodic Meeting

HNG scenario S4: BIAS

4000
T3=4DVAR
¢
3000
o
]
20007
®
°
1000 |
e
®
o . . . Cl .
—-100 =50 o] 50 100
dCH, [ppb]

Firenze, 14-16 October 2014



PALING. D00 67.97N 24.12E 572.0mosl Pallas, Finland (565m+7m})

01 01 2006 - 01 01 2013

T
00

N0 [opo]
sSSP YHAR

o TM5—4DVAR
= = = LMDZ
i MHD baoseline

[+] 500 1000 1500 2000 2500
MHONG_0O0 53.33N -9.90W 40.0mosl Moce Head, Ireland {(25m+15m) 01 01 2006 — 01 01 2013
3352
3308 = ' : TM5-4DVAR
w28’ i A 3 i . LMDZ
b s T LI I MHD baseline
E 326 e : b
o 324 8
= - & 1
3200
318 . . 1 L .
[+] 500 1000 1300 2000 2500
47.91N__ 7.91E 1213.0masl Schouinsland, Germany (1205m+8m) _ 01 01 2006 - 01 01 2013
< L. B g . 3% ;- . - T TM5—4DVAR
_ 38 ! .. : : LMDZ

. i.- =_;';;LE 1

el

MHD baseline

0 500 1000

INGOS 2nd Periodic Meeting

1500 2000 2500

Firenze, 14-16 October 2014



Germany France

O.SE ' ' ' 0.5
— 04 % — 04
5 5
~ 0.3 ~ 0.3 m =
o N \d g - . L " f
S 02— 5 o —— & Z02 e 5
>, n ° ) ) z«-mc}q e} Q@ o o
. . |
E u n " N Y &K 3 L ] .3
0.0 L L L L ‘ L L O.OE 1 1 1 L L 1 3
2006 2007 2008 2009 2010 2011 2012 2013 2006 2007 2008 2008 2010 2011 2012 2013
BENELUX UK + Ireland
0.20 ' ' ‘ 0.4
T 0.15 n T 0.3
= ™=
< u m . -
o m
50.1030 e v g0z -
QN o\e_e—__e\n o“ aa o
zo.osc;l :- - ~ Z01 8 oem ° ° 0
A M =
n L\
o.ooE . . . _ o o . &} 0.0t ‘ ‘ ".g.l"?ﬂ
2006 2007 2008 2009 2010 2011 2012 2013 2006 2007 2008 2008 2010 2011 2012 2013
NWE
1.4
—_ 1.2
= 1.0 51525354
|
EO-B_.. o | ] [\ 4 u HAQY LMDZ
o 06m®s o o o p o i ¥ TM5—-4DVAR
=04 O p b - - o a priori S
0.2 m T = % - UNFECC (subm. 2014) preliminary results
0.0 . . . . ‘ .

2006 2007 2008 2009 2010 2011 2012 2013

INGOS 2nd Periodic Meeting Firenze, 14-16 October 2014



ICOS Carbon Portal Network Design workshop Amsterdam, 27 June 2014 24



[Karstens et al., INGOS D15.5 report, 2014]
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[Karstens et al., INGOS D15.4 report, 2014]
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[Karstens et al., INGOS D15.4 report, 2014]
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= preliminary InGOS CH4 inversions

-> tendency to higher CH4 emissions compared to UNFCCC

= evaluation model performance
- in general synoptic variability relatively well represented

- deficiencies to simulate diurnal cycle, especially at continental surface stations (with
low sampling heights above ground)

= validation of modelled CH, gradients vs. aircraft profiles (IMECC; LSCE profiles sites)

TM5: small tendency to overestimate CH, in the altitude range 1-2 km

= validation of model BLH vs NOAA I1GRA radiosondes /7 LIDAR
better relative agreement (MOD/0OBS) for daytime BL than for nighttime BL

(however poorer agreement for coastal sites / coarse resolution models)

= validation using 222Rn
better agreement MOD vs OBS for most sites when using INnGOS 222Rn inventory
MOD/OBS (222Rn) vs. MOD/OBS not always consistent

= further evaluation of simulation of BLH dynamics and vertical gradients essential
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ICOS Carbon Portal Network Design workshop

Amsterdamii=ntsii=s



NWE: Germany, France, BENELUX, UK+Ireland
NEE: Hungary, Poland, CZE+SVK

UNFCCC uncertainties (20 ) << difference UNFCCC-EDGAR

EDGAR: —50%6 of oil and natural gas emissions NWE+NEE from
France (for which much higher emission factor is applied for
leakage from gas pipelines)

[Bergamaschi et al., ACPD, 2014]
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