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Participants
JAXA:	Akihiko Kuze (Chair), Kei Shiomi, Hiroshi Sudo, Masakatsu Nakajima, Nobuhiro Kikuchi, Fumie Kataoka, Koji Akiyama
NIES: Tsuneo Matsunaga, Hiroshi Tanimoto, Tatsuya Yokota
NASA:	Rob Rosenberg, Dave Crisp, Dejian Fu, Laura Iraci
SRON:	Tim Van Kempen, Tobias Borsdorff, Trismono Krisna, Alessandro Piro,
Welcome and Objectives
Akihiko Kuze (JAXA) welcomed everyone to the OCO-TROPOMI-GOSAT CALIBRATION meeting. He noted today’s objective was to discuss how to intercompare each product especially for Railroad valley campaign from the vicarious calibration perspective. He also noted the main discussion point would be the reason why we will choose the vicarious calibration.
Akihiko mentioned the challenge would be that our five instruments, OCO-2/-3, TROPOMI, GOSAT-1&2 have many differences such as footprint, geometry, and time.
The approach planned to use the transfer calculation using common surface reflectance, radiative transfer models, temperature and humidity profile, and BRFD corrections. 
Akihiko also mentioned the goal would be to publish a joint paper but only if we could find the approach to work successfully for the intercomparison.
Akihiko proposed that JAXA to prepare the vicarious calibration portal to share data and results. He also proposed to write and add a protocol document or a best practice document when successfully, which would be endorsed by CEOS AC-VC or WGCV.
GOSAT calibration after launch
Akihiko Kuze (JAXA) reported:
GOSAT and GOSAT-2 radiometric calibration plan
· GOSAT and GOSAT-2 radiometric calibration plan are as follows:
· Absolute Degradation: vicarious calibration
· Relative Degradation with time: onboard solar diffuser calibration using backside diffuser
· Prelaunch calibrations with integrating sphere are used as reference only
· Reason: FTS modulation efficiency might change after launch
· Reprocessing for all data for the last 12 years currently under way. Now good TSIS data as solar data are available, JAXA would like to try intercomparison among TROPOMI/OCO/GOSAT. 
· University of Massachusetts prepared MODIS special products of BRDF and reflectance since 2009. 
· Another long-time record of surface measured data would be also available from a joint campaign with JPL and NIES. 
· At this moment, MODIS site, which is located in a central Railroad valley, is the best site to choose because it is a moderate Lambertian and robust ground both before and after rain, of course we can see some change there after rain though. Therefore, Long-time record for M03 site which is robust is also acquired because the change after rain would be less than Lambertian in case of rain.
JAXA’s plan for intercomparison
· Radiance spectra intercomparison has done with very raw spectra and simply corrected BRDF using MODIS site and MODIS 16-day product.
· On 26 June last year, we have made observations with the five sensors with different times and geometries, but surprisingly the result looked good, even though we made only a BRDF correction. However, for more accurate intercomparison under the same conditions, a radiative transfers calculation should be needed.
· The challenge would be that there is a week-difference on the observation date between satellite data and in-situ data. However, we would be able to use the data captured on 4 or 5 July because there was no rain at that period.
· Regarding forward model, the plan is to use Colorado State University group’s radiative transfer code or EORC’s radiative transfer code. The forward calculation wavenumber interval of 0.01 cm-1 would be good enough.  
· There are some methods for BRDF correction. One is to use MODIS 16-day BRDF and Reflectance special products which we have used for the past 10 years, the other is to use VIIRS or MISR products.
· IFOV averaging should be needed because in-situ measurement area is very limited such as 500 by 500 meters. But TROPOMI and GOSAT have a much larger footprint than that. We need to expand the measured data to the actual footprint with MODIS or other data.
Solar irradiance data
· JAXA now use TSIS hybrid 0.001nm which replaced the Colorado University model for solar irradiance data and assume OCO team would use it as well. TROPOMI would use a prelaunch data as our understanding.
Akihiko presented some calculation results and opinions for discussion.
· IFOV average method would be required for an intercomparison with different footprints.
· JAXA have already started the calculation with the MODIS special product from UMass for IFOV and BRF correction so that they are ready for the intercomparison.  
· JAXA checked the geometries of each satellite on 26 June.  If we select OCO-2 and OCO-3 nadir data, we can minimize the BRF correction uncertainty.
· We have good data for surface reflectance. The current plan is to try both the 5 July at M03 site and the 4 July at MODIS site, or respectively.
· We should discuss which meteorological data we will use.
· For the BRF correction, we have some choices of MODIS special data, MIRS, VIIRS and in-situ ASD data. The forward scattering of all product agrees well, but the backward scattering is a little bit complicated. JPL group suggests to use MIRS data. 
· JAXA proposed 8 July for the five instruments measurement for this year’s campaign, which will be the golden day, close to the summer solstice.
OCO-2 and OCO-3 Post Launch Calibration
Robert Rosenberg (NASA/JPL) reviewed the on-board calibration system of OCO-2. A significant progress in lunar calibration has been made since the last meeting. JPL has been working to infuse it into their operation for calibration absolute coefficients and is being studied for satellite intercomparison as well.
Robert showed two graphs of frequent cycles of the solar and lamp calibrations. JPL has completed a decontamination on 8 Feb, and found that the lamps have aged much more than the solar calibrator has and that a secondary lamp has aged much less than the primary lamp has.
Looking at the moon is the way JPL work around the degradation of the solar calibrator. OCO-2 has an unusual method to look at the moon but it is not as much of a problem because the scans take several minutes. 
Robert presented and reported about the lunar calibration:
· The lunar calibration trend for B10 includes periodic oscillations in the time series and the results for B11 shows an improvement. Looking very closely into the observing geometry, a workaround for the jitter was found, which is to make the scan velocity and the oversampling corrections to remove the seasonal oscillations.
· Their OPT team finished the OCO-3 lunar calibration on 22 Feb even though the opportunities to look at the moon come roughly every two months and it was very small window and the pattern is irregular. However, the team finished the OCO-3 lunar calibration on 22 Feb. 
· OCO-3’ has fast pointing mirror, it is hard to get entire moon become disadvantages due to its speed. 
· The OCO2/OCO3 coincident observations for moon were made on 24 Dec. It can be exploit to analysis the OCO3 radiometric calibration as OCO2 have done.
· As one good thing recently, decontamination made also on the detector and as a result of diagnostics, there were very few pixels go bad.
Robert also reviewed vicarious calibration for anyone who was not in the previous meeting.
Robert also reported some news of the hardware in Railroad valley:
· The hardware was in good working order, but the remote downlink to the radiometers was not in good working order. After return, the data flowing was successfully recovered with the system administrators’ efforts. This happened over the winter, which means it was not good for measuring with the instruments and they have not lost the highest priority data.
· JPL is going to share parabola data with NASA/GSFC member who is working on multiangle models to correct BRDF.
Robert mentioned JPL have intercompared the OCO2 and OCO3 with more than 200 cases to check the systematic trends.  
RADIOMETRIC AND VICARIOUS CALIBRATION TROPOMI-SWIR
Tim Van Kempem (SRON) reviewed about the calibration of TROPOMI which mainly relies on onboard lights to monitor the instrument health. The initial on-ground data to compare is publicly accessible. WLS/DLED lights are used for absolute radiometry and two diffusers are used for relative radiometry including as a backup. 
Tim reported the current performance of TROPOMI with some graphs, which is very well. The daily observation of the solar irradiance and the variation has changed less than 1%, comparing to the beginning of the normal operation status. The white light is stable as well. A degradation has found in the dedicated red, but it seems to be very gradual and not would not have an impact on the detector. About pixel health, approximately 1% of total pixels go bad at this point. 
Tim explained about irradiance as well. TROPOMI makes daily measurements of the sun and the results are compared to newer SOLSPEC/SIM (Meftah et al., 2018, Harden et al., 2010). Absolute radiometry of SWIR/NIR agrees well with new versions SOLSPEC/SIM. Very new values of TSIS came out and a comparison is underway for future updates. 
Tim also explained about Railroad valley. TROPOMI overpasses there every day. Its pixel is rectangular, large, and dependent on the zenith angle. campaigns data from 2018 and 2019 and two days in 2020 have received from NASA/JPL.. 
Tim also reported the result using MISR and mRPV method. This is still a kind of challenge but future work.
Tim presented an example of NIR comparison with OCO-2. TROPOMI has a coarser specral resolution than OCO, but from their experience, TROPOMI spectrum seem to be able to be retrieved quite well if it is handled correctly with a running Gauss. Also, studies on SWIR have been going. 
Tim showed the results on RRV measurement and TROPOMI seem to have better agreements for both SWIR and NIR.
Tim concluded his presentation as:
· SRON have been trying to catch up for the Railroad valley comparisons with all the angles with TROPOMI
· 5% of mean agreement would be achieved if some exceptions of 2020 data can be ignored, which is decent.
· Averaging of sites may give us slight improvement.
· RRV 2020 data seem to appear off and need further study to understand.
· Using MISR at 860 nm wavelength did not apply well for the large angles.
· NIR agreed very well.
· Next step is to see if the MISR data can actually be corrected with GOSAT and OCO data.
Dave asked if the MISR data perform better or worse for the NIR channel. Tim answered it is better as a conclusion, but it is marginal. SRON have been trying to figure out what exactly happens. MISR and NIR data varies a little bit from year to year.
Dave also asked if the NIR channel that were close to zero observation angle had been could contaminated. Tim answered they removed all days with clouds from the analysis. One concern Dave has is that TROPOMI footprint is much larger than OCO so that sometimes OCO’s cloud free data would not fit in TROPOMI’s cloud free.
Akihiko asked if SRON uses their own radiometric transfer mode for radiance calculation or others. Tim answered it was developed by SRON. Akihiko also commented For a BRDF correction especially for the large viewing angle, JAXA is very interested as well because of GOSAT 10 years expansion which builds in Railroad valley from different geometries. As lessons and learns, geometries agree well while the sun is opposite to the satellite. However, the back reflection geometries are a bit challenges even though GOSAT viewing angle is just 30 degrees or so. 
Discussions Points
Akihiko proposed:
· To schedule the next meeting in June before the Railroad valley campaign to share the updates and to present our updates to IWGGM meeting or so. 
· JAXA to prepare a portal site for communication and sharing information among the members. 
· To use and try:
· the data on 26 Jun
· different Met models such as ERA-5, MERRA-2, and NCEP
· two sites, one is 4 Jul MODIS site and the other is 5 Jul site
Dave suggested to send these options and to have email discussion later. All agreed his suggestion. 
Tim questioned how many golden days we have outside Jun and Jul windows. JPL colleagues go to Railroad valley three time a year, and Akihiko mentioned we can use data if there is no rain. Dave agreed with him because the playa albedo changes rather dramatically and immediately after a rainstorm. 
Akihiko asked everyone to send an email to Kei Shiomi (JAXA) if interested to join.
Kei thanked everyone for participating. The next meeting will be scheduled in June.
