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O Flask measurements (large part belonging to the NOAA network)
® Continuous measurements (from different networks over Europe)
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In four sites parallel measurements from different
networks are available: a not negligible bias for three of
them is apparent both in 2006 and 2007.

Station Comparison with reference flask 2007
NOAA station (2006)

Pallas 0.5 +0.3 (n=36) 0.4 :0.4 (n=42)
Mace Head -0.1 +0.3 (n=36) 0.3 £0.5 (n=37)
Ochsenkopf 1.0 :0.4 (n=5) 0.2 :0.7 (n=11)

Hegyhatsal 1.0 1.2 (n=23) 1.1:1.7 (n=21)
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J(x) = (x,=x)' B (x,~x) + [y=h(x)]' R [y~h(x)]

Emissions are part of the minimization problem
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J(x) = (x,=x)' B (x,~x) + [y=h(x)]' R [y~h(x)]

DTG = S = - B -2 + [y R (=)

Also biases are part of the minimization problem
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Control Simulation (S1): 2006 and 2007

- ERA Interim meteorological forcing;
- m1gn3 minimization algorithm;
- October 20, 2009 release of the NitroEurope IP modeling protocol;

- Initial conditions from long term data assimilation global
experiments;

- Spatial correlation coefficient for emissions equal to 200 km.

- 4 group categories for emission (originally 13 categories):
ocean, soil, biomass burning, remaining emissions.
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Bias correction

Station network / Comparison with NOAA S1
laboratory
Pallas FMI 0.5 £0.3 (n=36) 0.5
Shetland Island MPI 0.5
Angus CHIOTTO 0.8
Mace Head AGAGE -0.1 0.3 (n=36) 0.0
Bialystok CHIOTTO 0.3
Cabauw CHIOTTO 0.2
Ochsenkopf CHIOTTO 1.0 £0.4 (n=5) 1.1
Schauinsland UBA 0.4
Hegyhatsal CHIOTTO 1.0 £1.2 (n=23) 1.0
Jungfraujoch NABEL -0.4
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total emissions

Global domain: a_priori | 012006 — 12 2006
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JRC Concentration time series at stations sites
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Uncertainty reduction
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Inversion L_corr Description

S1 200 km Reference inversion

S2 300 km As S1, but spatial correlation length 300 km

S3 100 km As S1, but spatial correlation length 100 km

S4 200 km  As S1, without using the parallel NOAA measurements

at 4 European stations

S5 50 km  As SI, but homogeneous a priori emissions (two
different values over land and over ocean, respectively).
Spatial correlation length 50 km, and uncertainty of
emissions set to 500%. Only total emissions optimized.
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Station ;‘;)t;:f:;l;r; C"mpﬁgf’x with ¢ s2  s3  s4 S5
Pallas FMI 0.5 £0.3 (n=36) 0.5 0.5 0.5 0.5 0.5
Shetland Island MPI 0.5 0.5 0.5 0.5 0.6
Angus CHIOTTO 0.8 0.8 0.8 0.8 0.8
Mace Head AGAGE -0.1 £0.3 (n=36) 0.0 0.0 0.0 -0.1 0.0
Bialystok CHIOTTO 0.3 0.2 0.3 0.3 0.4
Cabauw CHIOTTO 0.2 0.2 0.2 0.2 0.6
Ochsenkopf CHIOTTO 1.0 £0.4 (n=5) 1.1 1.1 1.1 1.1 1.2
Schauinsland UBA 0.4 0.4 0.5 0.4 0.5
Hegyhatsal CHIOTTO 1.0 £1.2 (n=23) 1.0 1.0 1.1 1.1 1.1

Jungfraujoch NABEL -0.4 -0.4 -0.4 -0.4 -0.4
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NEU A6.2: "Independent inverse modelling of European N,O and CH,
emissions"

Inverse modelling:

- JRC (Peter Bergamaschi, Matteo Corazza, Arjo Segers)

- ECN (Alex Vermeulen)

- UK-MET (Alistair Manning, Maria Athanassiadou)

- LSCE-CEA (Philippe Bousquet, Rona Thompson, Isabelle Pison)
- MPI (Ute Karstens, Martin Heimann)

Bottom-up inventories (NgO soil emission):
- FZK (Christian Werner)
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n Assimilating observations from different network is possible (and
the path is to use schemes for bias correction);

n Total anthropogenic emissions obtained by the TM5-4DVAR
compare well with the UNFCCC inventories at country scales (this in
spite of very large uncertainties estimated for UNFCCC data);

n# The use of a constant a priori emission inventory provides good
results, showing that inverse modeling can be used as an
independent top-down verification tool for bottom-up inventories;

~ “Official” and more reliable results soon available in the framework
of the model intercomparison carried on for NitroEurope IP

n Results using the very preliminary daily varying inventory show that
the bias correction system is solid, and that future versions of the
inventory are potentially capable to improve resulits.
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# Model intercomparison in the framework of NitroEurope IP:
~ Verification;
n Ensemble results;
~ Putting all together;

»~ Daily varying inventory:
n Experiments with updated inventory;
~ Reduction of emission base timescale, weekly or daily optimizations;

n Better characterization of errors?
~ Model
# Meteorological information
~ Aggregated errors (Thompson, 2010)
n Else?



