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Long-term trends in the TROPOMI L1 radiance signal
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- Degradation/trend sources:

 Along optical path through instrument:
v (Diffuser: irradiance)
v Folding mirror
v Spectrometer
v Straylight (partially corrected)
v Solar variability (not corrected for)

 Question: Is radiance channel stable?
 Method:

> Pure L1 radiance (monitor data)
> Take one swath angle (detector row)
» Look in small homogeneous area (2°x2°)
> Region 15x5 “"ensemble”
over land (Sahara) and sea (Pacific)
> “Cloud” filter: take lower 75%
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° Orbit 34648.142

BAND1, 280nm, avg trend 0.246, (median 0.242)
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le—5 BANDS5, 670nm, trend 1.222, (lower 75% 0.017)

2
* L ]
[
2.6_ * .. .: t
N I I { 6 ; O I I | KL . . trend: -0.0250
'] . . N
n 2.4 7 .' L] a® .. L] L) : .o L]
» ]
! .. . L] ‘ ‘ % K .
g 227 . o IO s 4%
= 1 -k o Ny . i} | <% ¢ A

nd lower 75%

Il
b
o

o
S

Radiance
o
P

<
o

T T T T T T
4] 500 1000 1500 2000 2500
Time [concatenated msmit]

m Calendar Engineering Monitoring Earth View Quicklook

AN

Life Limited Items Trends Reporting Help

ety

' ‘_‘ ':H A I e 1e—s Measurements 354, 388 nm, pixel (9,1), sahara

54 nm (=< 80%)

88 nm (< 80%)
m at (
m at

1,9)
n (1,9)

Sahara. .

le—6 BANDS, 670nm, trend -0.025, (lower 75% -0.038)
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Trend as function of wavelength
 Median trend of ensemble of 75 pixels per region
 When filtered for low values, no clear signal

« Unfiltered trends do not seem to be random
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Conclusion
« UV 280 nm straylight issue
- Sahara: no (significant) trends for ensemble of
pixels
- Pacific: apparent trend with longer wavelength
« Analysis does not seem to indicate
overcorrection by current degradation
calibration key data
 High radiance values seem to constitute
)L non-random trends )
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