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Instrumentation (1/2)

Suntracker rotation stage with mounted fisheye camera for sun
positioning. For suntracker functionality, see

https://doi.org/10.5194/eqgusphere-equ21-1516 | Internal components of instrument:

- Uninterrupted Power Supply (UPS)
- Cooling Fan

- Embedded PC’s

= ¢ {- Motor Controller for rotation stages
L, |- Fourier Transform Spectrometer:

EM27/SUN (4000-11.000 —-)

- Resolution: 0.5 =l
cm

- Target Species: (total column)
XCo,
XCH,
XCO

Splashproof housing with GPS and
p/T SEeNsors on tOp https://www.iup.uni-heidelberg.de/en/research/ghg TO Start Page 2



https://www.iup.uni-heidelberg.de/en/research/ghg
https://www.iup.uni-heidelberg.de/en/research/ghg
https://doi.org/10.5194/egusphere-egu21-1516

Instrumentation: Data Retrieval (2/2)

1) EM27/SUN: interferogram of direct sunlight through atmosphere
(clear line of sight to sun required for measurements)

2) Fourier transformation of interferogram to spectrum

3) Retrieval of Absorber concentrations: forward-modelling of
concentrations using specified retrieval windows (Knapp et al.

(2021))
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Retrieval illustration for the O, A absorption band

Channel SWIR-3 SWIR-1

Spectral window / em~! 4210-4320 5879-6145 6173-6276  6308-6390  7765-8005
Target Absorber CcO CH,4 CO2 COaq O

Interfering Absorber CH4, HoO, HDO, HY*O  H20,CO2  H:0 H2O H-0, O5—CIA

Used retrieval windows with target absorber and interfering absorbers. CIA stands for
collision-induced absorption. Taken from Knapp et al. (2021)
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2019 Ship Campaign Results

Cruise from Vancouver, Canada to Singapore from May 30 to July 5

Pacific transect of XCO,, for the shipborne EM27 (blue) and the CAMS (Copernicus Atmosphere Monitoring Service) model (green) :
. ¢ EM27

413- ’ 4 CAMS
. ~r AN i
w1 AERD IR
. f . t !
411 w t} W W w pos +
120° E 140° E 160° E 180 160° W 140° W
Longitude / °
Accuracy of instrument (column- | | Agreement to CAMS in values (mean Agreement to TROPOMI
averaged dry air mole fraction): difference + standard deviation of (TROPOspheric
differences for entire record): MOnitoring Instrument):
XCO,: 0.24 ppm XC0O,: 0.52+0.31 ppm
XCH,: 1.1 ppb XCH,: 09%4.1 ppb XC0:2.2 £ 6.6 ppb
XCO: 0.75 ppb XCO: 3.2+ 3.4 ppb
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2021 Ship Campaign

Collaboration with National Institute for Environmental Sciences Japan (NIES):
Cruise onboard RV Mirai from February 13 to March 24 (MR21-01): 22 out of 39 days of measurements

Picture and
interferogram
taken onboard
RV MIRAI,
courtesy of
NIES
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_ : : _ Original dampening was removed; Dampening had same
storm with wave heights of up to 10 m with only minor resonance frequency as ship motor frequency, resulting in
damage (no impairment to functionality) modulation of the interferograms measured

In the future, in cooperation with NIES, another deployment onboard RV Mirai and deployments onboard a
Japanese freighter equipped with a research station are planned.
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« Literature: « EGU conributions by same research group:

A compact solar occultation instrument for the UV/Visible spectral range: instrument
e 2019 Ship campaign: design and performance testing (uses same sun tracking system)

i https://doi.org/10.5194/egusphere-equ21-1516
https://doi.org/10.5194/essd-13-199-2021 {ips.idol.org egusphere-equ

« Toward CO2 and CH4 measurements by ground-based observations of surface-

. . ) scattered sunlight
* Ret“eval Of concentrations: https://doi.org/10.5194/equsphere-equ21-7569

https://doi.org/10.1029/2011GL047888

*  Towards an integrated study of urban CO2 emissions
https://doi.org/10.5194/equsphere-equ21-2724

« 2015 precursor campaign:

. ; a_ ) *  The seasonal cycle of atmospheric CO2 in the southern hemisphere over the last
https://doi.org/10.5194/amt-8-5023-2015 ten years seen by GOSAT

https://doi.org/10.5194/equsphere-equ21-2044

*  Constraining the Eurasian biogenic boreal carbon-cycle with satellite-SIF
https://doi.org/10.5194/equsphere-equ21-15375
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