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Model setup

Parameter 25 layers 60 layers

Horizontal resolution  global 6°x 4°  global 6°x 4°

Vertical resolution tropo25 ml60
Meteo data era interim era interim
Point data NOAA CMDL NOAA CMDL
Satellite data GOSAT GOSAT
1/3/2009 1/6/2009 1/8/2010  1/9/2010

Model run period = Inversion period + spin-up/down

GOSAT data (SRON RemoTeC)

NOAA CMDL flask+insitu+tower data
Validation data (CONTRAIL & TCCON)



Comparison between 25 and 60 layer inversions Gridded GOSAT residuals
25 layers

Prior residuals




Comparison between 25 and 60 layer inversions Gridded GOSAT residuals
60 layers

Prior residuals

-5.07 -2.54 0.00 2.67 5.33

-5.07 -2.54 0.00 2.67 5.33



Latitude

Jun’o9

-1.66

Comparison between 25 and 60 layer inversions Validation against CONTRAI

25 layers

Prior mismatch = (model - observation)/error

Posterior mismatch = (model - observation)/error

Jul'og  Aug’o9  Sep’09  Oct’o9  Nov’09

-0.83 0.00 1.83

Dec’09 Jun’o9 Jul’o9 Aug’09  Sep’09 Oct'09 Nov'09

3.66 -7.27 -3.64

Dec’09

0.0086



Latitude

Jun’o9

Comparison between 25 and 60 layer inversions Validation against CONTRAIL

60 layers

Prior mismatch = (model - observation)/error

Jul’o9

Aug 09

Sep ‘09

Oct 09

1.86

Nov 09

Posterior mismatch = (model - observation)/error

Dec’09

Oct’09  Nov’'o9

Dec’09 Jun’o9 Jul’o9 Aug’09  Sep’09

372-082 -0.41 0.00 1.37 2.74




Comparison between 25 and 60 layer inversions Validation against surface stations (Northern ext

Ocean station M, Norway (66.0°N, 2.0°E, 5.0 m.a.s.l.) Summit, Greenland (72.6°N, -38.5°E, 3238.0 m.a.s.l.)
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Comparison between 25 and 60 layer inve

Ascension Island, UK (-7.9°N, -14.4°E, 54.0 m.a.s.l.)
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Mahe Island, Seychelles (-4.7°N, 55.2°E, 7.0 m.a.s.l.)
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Mauna Loa, Hawaii, USA (19.5°N, -155.6°E, 3397.0 m.a.s.l.)

[}
382
380
378
— GOSAT (25 layers)
3 2009Juloa 2009 Sep13 2009 Nov23 2010Febo2 2010 Aprig

2009 Apr 01 2009 Jun 01 2009 Jul 31 2009 Sep30 2009 Nov 29



Comparison between 25 and 60 layer inversions Validation against surface stations (Southern ex

Halley Station, Antarctica, UK (-75.6°N, -26.5°E, 33.0 m.a.s.l.) Tutuila, American Samoa, USA (-14.2°N, -170.6°E, 42.0 m.a.s.l.)
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Comparison between 25 and 60 layer inv:

Lamont

Validation against TCCON
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Comparison between 25 and 60 layer inversions Validation against TCCON

CO, total column mixing ratio

CO; total column mixing ratio
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Petagram CO,

Comparison between 25 and 60 layer inversions Aggregated fluxes

July 2009 to June 2010
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Petagram CO.,

Comparison between 25 and 60 layer inversions Aggregated fluxes

July 2009 to June 2010
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Summary & recommendations

<% Inversions with 25 and 60 layers preserve the global flux, but
redistribute them very differently
<4 A 60-layer GOSAT inversion matches
+ NOAA surface stations
+ TCCON stations in the northern Hemisphere
+ CONTRAIL samples, mostly near the tropopause
better than a 25-layer GOSAT inversion

% We need to
+ check whether there’s a happy medium that’s faster than the
60-layer version but better than the 25-layer one
+ check whether 60 layers are sufficient
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