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el DasiC principle + objective of inverse modelling
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Objective:
Influence of ground based network on retrieved emissions:

almost (no) knowledge of the apriori distribution (uniform
spatial and temporal distribution of a priori emissions)

sets of ground based observations: sites locations;
sampling frequency, network density
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sl \ethodology: Sensitivity Experiments

Joint Research Centre

Sensitivity experiments use synthetic observations

FIRST STEP : Ground-based observations generated by model forward run
CH, emissions inventories = 'true' emissions

‘true’ CH, concentrations
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maserheaall Vethodology: Sensitivity Experiments
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SECOND STEP: measurements are assimilated in model run
CH, a-priori emissions = spatially and temporally constant
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-E|¥§S£Eé$£°“‘”'ss'°" TM5-4DVar inverse modeling system
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Here we use the semi-linear version of the TM5-4DVAR system
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W Legend:

Global background
O (flask)

Ocs (current stations)

@“Manometer”
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European map with the EU stations

STATION Locations

Legend:

Global background
O (flask)

© CS (current stations)

@"“ Manometer”
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o peeskehakll S\ Nthetic measurements
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Sample frequency:

Continuous and flask measurements (once per day; per week)
- Sampling:

at daytime [12:00-15:00 local time]- DY

at nighttime [00:00-03:00 local time]- NI
- Stations: Mountain stations (NI), Boundary layer (DY)

Errors in Observations:
- “standard error” [3ppb CH,]

Joint Research Centre |&

Model errors:
- “representativeness” error
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nability
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Mace Head, 25m asl:
boundary layer /
marine background
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TGN [Nfluence of Station Locations at EU scale
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Larger-scale regional
CH, emissions close to
station locations

- satisfactorily retrieved

|
el Pk, T, T L
N R RN W L NN

emission [mg CH, / m® / day]

1
o

[

L5

- L]
LS R=T A L

=28,
=31,

il
B
[T

CH

=452

= == b B3 L L e e
L-'lﬂﬂ-hmﬂﬂ{ﬂhi

[
AL |
=

O =t O = O == I B2
CH, emission [mg CH, / m® / doy]

Db i =

]
5
o

—45.

TM Meeting, SRON, Utrecht, 01- 02.12. 2008 15



EUROPEAN COMMISSION

DIRECTORATE-GENERAL

Joint Research Centre

CH, concentration at selected stations: MHD, CB4, SIL
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- Sensitivity spatial correlation length
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“Smoothing” effect due to
Increasing correlation length
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STATION Locations
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Increasing number of stations
and sampling frequency:

retrieved CH, emissions
closer to true values and
better resolved in NWE
countries
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- Current observational network constrain the NWE sector satisfactorily

- Increased network density -> better top-down CH, emission estimates

-Extended network:
-> Significant improvement over Scandinavia

-> Major signals from Southern and Eastern Europe cannot be
resolved
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-Analyses limited to one month

-Synthetic Observations calculated by assuming no errors in:
- measurements
- transport model

-Further experiments with additional stations in poorly resolved regions
(e.g. Southern and Eastern Europe)
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TM5 runs :

- year 2001

- ECMWF meteorology

- TM5 25 out of 60 vertical layers

- Global domain 6x4 deg + zoom over Europe
(3x2 and 1x1 deq)

- one total source category
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EUROPEAN COMMISSION

Methodology: TM5
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