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SUPEROBSERVATIONS
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« Average with area weights
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CREATING SUPEROBSERVATIONS




 Satellite model comparison
« Harmonize resolution

« Data assimilation
» resolve correlations (partially)

e Reduce data load

* Lower uncertainty
* Impact assimilation
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IMPACT OF UNCERTAINTY

e Extract information

« Too large -> Underfitting
« Too small -> Overfitting

Base model error

Error

Overfitting — Undeffitting



« Observational uncertainties
are correlated

Clouds

Albedo

Surface temperature
Pressure

« Assimilated as uncorerelated
« Not part of retrieval
« Overfitting

IMPACT OF SPATIAL CORRELATIONS

Google Earth
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XCHg

(a) (b)
Figure 1. (a) TROPOMI XCHy retrieved over the North Siberian Lowland region (64—77° N, 80-120° E) averaged from March 2019-March
2020 to a 0.1° x 0.1° grid and (b) Landsat imagery provided by Google Earth © Google, 2022.

A. Lorente et al.: Accounting for surface reflectance spectral features in TROPOMI methane retfrievals
Atmos. Meas. Tech., 16, 1597-1608, 2023



« How to assimilate?
 Thinning .

* NOISY

« Underfitting

« Safe

« Superobservations!

" ACCOUNTING FOR CORRELATIONS
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TROPOMI NO,

« Slant column -> uncorrelated (C=0)

« Troposphere seperation -> fully correlated (C=1)
« Air mass factor -> partially correlated (correletation length -> C~0.3)
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* Experiment
« Remove observations

« Standard error without
replacement
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SYSTEMATIC RE

* Increased RE
 Fit by decreasing N/n

« Effective observations 1.4/ experiments systematic sampling
O experimental systematic sampling weighted
L Ore predicted random sampling no weights
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REPRESENTATION ERROR
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Experiments:

Superobservations (normal)
Superobservations (uncorrelated)
Superobservations (fully correlated)

Thinning
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(c) difference uncorrelated - superobservations
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(b) difference thinning - superobservations
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(d) difference fully correlated - superobservations
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(b) difference thinning - superobservations
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(d) difference fully correlated - superobservations
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OTHER SUPEROBSERVATIONS

. TROPOMI
. HCHO
. SO,
. CO

° NOQ
« TROPOMI
« SCIAMACHY
« OM|
« GOME-2



TN
QUESTIONS?

e P.Rijsdijk@sron.nl

 Interested in using superobs
« Email mel


mailto:P.Rijsdijk@sron.nl
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EXTRA SLIDES:
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Sentinel online, techincal guides, s5p,
DOAS.

hifps: niinel rni W N
tinel/technical-gui niinel-5p /level-
2/doas-method
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https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-5p/level-2/doas-method
https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-5p/level-2/doas-method
https://sentinels.copernicus.eu/web/sentinel/technical-guides/sentinel-5p/level-2/doas-method

TROPOSPHERE SEPARATION

Total column Stratosphere (TM5-MP) Troposphere
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AMF UNCERTAINTY

90°N

« New albedo
« Correlation
« 35 km length
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* Product contains:
« Random error (c=0)
« Systematic error (c=1)
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* Product contains:
« Random error (c=0)
« Systematic error (c=1)
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« No systematic uncertainty from retrieval

« Simple approach based on validation
« 2-3% average bias vs FTIR
« SZA dependance (0.05% / degree)
« Combine
« 1% +0.0375% / degree
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SSP against FTIR.CO relative differences (SAT-GB)/GB

latitude [30,90)N, 2018-04-30 till 2023-01-16, 19300 meas.

e 1
e 2
e 3
e 4

ose 5

seee 9
e 10
e 11
osee 12

T
10

SAT solar zenith angle [degrees]




60°N 1
30°N 1

00_

30°s S

60°S

%0 f%0° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180°

0.00 0.01 0.02 0.03 0.04 0.05
average column co [mol m-2]

90°N

60°N oS
30°N|
Oo F‘ i;'“.'-: .

30°S

60°S 1

90° e e ——————————————
f%0° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180°

0.00000 0.00025 0.00050 0.00075 0.00100 0.00125 0.00150 0.00175
average uncertainty co [mol m-2]

90°N — 90°N
RIS > <<y 7 ]

60°N 1

30°N 1

00

30°S

60°S

90°
f%0° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180°

0.00000 0.00025 0.00050 0.00075 0.00100 0.00125 0.00150 0.00175
average syst co [mol m-2]

90°N

60°N %
30°N |
0° i

30°S 1

60°S [

90°s == ' ’ :
T80° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180°

0.00000 0.00025 0.00050 0.00075 0.00100 0.00125 0.00150 0.00175
average precis co [mol m-2]



90°N

60°N s

30°N|

0 fy VAT L

90°N o

60°S 1
60°N

90° — - — ;
1580° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180°

0.00000 0.00025 0.00050 0.00075 0.00100 0.00125 0.00150 0.00175
average uncertainty co [mol m-2]

30°N 1

0° .
90°N

30°S

60°S -
90°5 5
80° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180°
30°S
0.00000 0.00025 0.00050 0.00075 0.00100 0.00125 0.00150 0.00175
average sob uncertainty co [mol m-2] 60°S

90°
IS80° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180°

_ T _

—60 —40 ~20 0 20 40 60
average relative uncertainty reduction co [%]




90°s = .
— D80° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°F 150°E 180°

0.00000 0.00025 0.00050 0.00075 0.00100 0.00125 0.00150 0.00175
average precis co [mol m-2]

0°

30°S

60°S

90° 0
f%O° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180° g

30°S

0.00000 0.00025 0.00050 0.00075 0.00100 0.00125 0.00150 0.00175
average sob uncertainty co [mol m-2] 60°S

90°
f80° 150°W120°W 90°W 60°W 30°W 0° 30°E 60°E 90°E 120°E 150°E 180°

—60 -40 -20 0 20 40 60
average relative uncertainty reduction co [%]




* Increased RE

 Fit by decreasing N/n
« Effective observations
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« Resolution
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