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Final TROPOMI-SWIR Flight Model
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Ground Campaign @ CSL

* TROPOMI was placed in a 6.5m
vacuum chamber inside a clean
room with light sources placed in
front of the vacuum window.

* Sources included spectral line
sources, sun simulators, gas cells
and different lasers. Internal
sources were also used
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Can someone turn off the light in Basra?
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Hier is een plot van de radiantie 's nachts rond de Perzische Golf.
Bij is de intensiteit 3% van de felste Sahara overdag.

Paul
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Figure 10: Spectral radiance at the SWIR continuum around the Persian Gulf at night in revolution 390.
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The Earth is not dark enough (!)
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Monitoring (1st year)

(htt

www.sron.nl/tropomi-swir-monitoring)
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Monltorlng (5 years)
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Transmission (DLED + WLS)

trend of median DLED, background & temperatures
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trend of detector median
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Reliable (green) and Unreliable quality progression plots
: N = 3382
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AMAZING STABILITY !
IS IT TRUE?
PROBABLY..
BUT WE WANT TO BE (MORE) SURE

VICARIOUS CALIBRATION

INDEPENDENT L1IB VALIDATION



source:
Lacherade et al., 2013, Bacour et al., 2019

Monitoring of ‘Saharan’ desert sites

* 23 PICS (Bacour et al., 2019)
* GOALS

* Monitor TROPOMI-SWIR stability using 2312.8 nm continuum

from o L1b radiance

* Validate Calibration and Instrument Stability from SRON

monitoring program (within XX%)

* Develop monitoring program for next-gen small-sat missions

* Evaluate stability/quality of sites at SWIR wavelengths
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Validation of L1b SWIR calibration and instrument monitoring (~0.8%)
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Railroad Valley Playa i
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* TROPOMI-SWIR has daily
overpasses over RailRoad Valley
(RVUS) Playa in central Nevada,
ranging from 66 East to 66 West & —=
viewing zenith angles

e TROPOMI pixel is rectangular and [ %=
large
* Pixel size depends on viewing

angle and scan time

e 5.5x7 to 7x26 km?
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Spectral Photon Radiance [photons/s/nm/sr/cm2]

Spectral Photon Radiance [photons/s/nm/sr/cm2]

Example orbit July 4th 2020 - Two ground measurements

04/07/2020,0rbit 14123/MDN_GOSAT albedo:0.401

Red - measurement, Green - simulation

lel2
2300 2320 2340 2360 2380
Wavelength [nm]
04/07/2020,0rbit 14123/MDN_MISR albedo:0.4
1612 Red - measurement, Green - simulation
2300 2320 2340 2360 2380

Wavelength [nm]

" === Polynomial
0289 ===—w_ | ! ~—— Cosine
4 RADCALNET

BOA Reflectance at 2340 nm
o
-

/
0,204 }

o 10 20 30 40 50 60 70
Solar Zenith Angle [deqg]

Input
Reflectance 0.369 (2.3 ym)
I —_—
(mMRPV method 1'08_]:
AOD 0.02 (at 760
nm)
SZA 21.1
SAZ -126.54
IZA 35.12
IAZ -05.18
04/07/2020,0rbit 14123/MDN_GOSAT albedo:0.401
1e13 Filtered Ratio plot
1.0~

Simulated spectrum [photons/s/nm/sr/fcm?2]

9
o]
1

o
(@)]
1

o
B
1

=
]
1

o
o
1

0.0 0.2 0.4

0.6

0.8 1.0

Measured spectrum [photons/s/nm/sr/cm2] lel3



2.0

1.8 7

e
(@)
1

.|_|
N
|

1.2 -

Ratio Sim./Obs.

1.0

deviation of ~8%

Outliers ¢

0.8 -

q
oY A0 ,ﬂm

0L 4

Van Kempen, et al., 2022, in prep

‘Average’ absolute *=DA >,




(S SRRRRI (200 . 3. 4 dh v A an s e o SR 38 6°N
o - :_.' > ’,'

38.5°N

- —
.. -"‘.--'—;- - )
-

38.4°N

1585w nsesw 115 45°W M ax 5 0 d eg IZA ‘

21.4- |
; : -
512- ....... ... ................................. ‘ ..................... .: ............ ‘ i

1.0 - , @ HE

0.8 -

0 10 20 30 40 50 60
Instrument Zenith Angle [degree]

.ﬂ ii iH Van Kempen, et al., 2022, in prep



38.6°N

&
g E D n P:'(

38.5°N

. RRV south,
11.° 11;')5°W - 115.45°W diffe rent AledO? ‘
S 14- (GOSAT team, privcomm.) ¢
A ¢
E P ... ................................. ‘ .................................. ‘ iy

10{ —3 '

0.8 -

0 10 20 30 40 50 60
Instrument Zenith Angle [degree]

-ﬂ ii iH Van Kempen, et al., 2022, in prep



) o . E t .
» o o Py . 3 : Q. . —
e - -~ ....».‘.:;..,.'.,_‘ ....;..........-... A% 3860N
Ja &

38.5°N

- s
-!-u'~.-.:;"—-—-
9 o o

38.4°N

TeasW  msesw 1545w &
E 1.49  Fall/winter 2020 7 ¢
¢ | KT
|

1.0 - , & e

0.8 -

0 10 20 30 40 50 60
Instrument Zenith Angle [degree]

.ﬂ ii iH Van Kempen, et al., 2022, in prep



Conclusions 5 years TROPOMI-SWIR

* TROPOMI-SWIR module is extremely stable
* <0.1 % degradation in transmission

* ~0.3 % pixel loss
Continuation of 1 year conclusions to 5 years
if trends continue: SWIR easily good for another 5-15 years

* Vicarious Calibration
* Limited results. TROPOMI-SWIR might be ‘too good’
* Sahara Desert: Instrument degradation < 0.8%
* RRV : Radiometric calibration ~8-10%, ‘biased’ ~5%
* Large pixels (IZA dependent)
* BRDF (5-10%)
* Time (2nd order, 3-4%)
* Reference Measurement uncertainty (2-3%)
* TROPOMI Solar Irradiance product (<1%)
* Solar Irradiance lines (<1%)

SRON
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Current work In progress

3.0 H2=1
— GOSAT-2
1.75 A — TROPOMI
1.50 A
4]
5 1.25
E
~ 1.00
£
© Il
e 0.75
0,50 T
023 1 167 mRPV corrected
2.00
0.00 T T ; - ; ' " - TROPOMI corrected
2300 2310 2320 2330 2340 2350 2360 2370 23¢ 1.75 - - == GOSAT corrected
wavelength [nm]
150
@ < .
E .25 3
E
o 400 7 i
= i
TED 0.75 - !
I 1
050 n ]
L ]
0.25 -
0.00

2300 2310 2320 2330 2340 2350 2360 2370 2380
wavelength [nm]



GOSAT-2 vs TROPOMI L1 (BRDF corrected) _¢

2019 - 2021

Continuum channels 2312.7-2313.1
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