



Simulation of radiance
Progress 080605
1) GMAO has good progress in simulating HIRS2, HIRS3, AMSU-A/B, AIRS (281 channels).   Simulated observation will be released after calibration at GMAO.  Some systematic thinning applied.
2) GMAO will release source codes to Joint OSSE community

3) NOAA i continue to work on thinned data.  Thinning is based on operational use at NCEP.
4) MSU will work on OSSE to evaluate CrIS and ATMS


CRTM can simulate ATMS but not ready for CrIS


SARTA can simulate CrIS

[Progress at GMAO 080410] 

Ron Errico and Runhua Yang received a grant to simulate radiance data required for calibration.   Therefore they will simulate existing satellite data used for operational assimilation.
Ron Errico (1/9/2008 meeting)

We are proceeding with simulating the radiance observations. It took us a while to get all the correct CRTM components. The initial tests of our algorithm for simply including (and later tuning) cloud effects appear to be good. We are planning on producing both IR and MW radiances. We will make the BUFR datasets and software available when they’re complete. 

Ron Errico (2/20/2008 meeting)

Our status report follows: 
1. The software development for our first attempt at a GSI DA with all currently used observations is nearly complete.  We are still working on some final pieces for the IR radiances and expect to have it working for both AIRS and HIRS by the middle of March.  The code has been developed with the hope of also applying it to AMSU with minimal changes, but since we as yet know little about that instrument, we can't yet say what special effort may be required. All the simulated observations have some random error added and the datasets are in bufr format.  They are all produced directly from the sigma-level data on the reduced Gaussian grid. 

2. The new version of the GMAO GSI adjoint is now working, so all our tuning of the observation simulations will be conducted using that tool, rather than running OSEs.  If you want to learn about this tool, Ron Gelaro will present a seminar describing its use and validation on Monday Feb 25th at 2:30 at GSFC. 

3. In order to save processing time, we are producing radiances for only a thinned set of locations.  The thinning is not as drastic as the GSI applies so it still allows the GSI to apply its own data selection algorithm, but to a reduced set. Also, we plan to produce AMSU results only over oceans, since the current version of GSI that we use does not use such obs over land. This makes our task much easier, with both fewer issues to consider and less data to process. 

4. We hope to have tuned results for all observations by this summer, which allows us several iterations of 2-4 week assimilation experiments to conduct before then.  These will be for a winter period.  The tuning concerns parameters used to specify cloud effects and error statistics. Once we have the tuned results, we will make available the bufr datasets we have and the software we used to produce them. We will also then begin to complete the full year of simulated observations. 
5. Runhua is currently busy with some other projects, but will return to the OSSE work shortly. I have other things I am supposed to be doing now, but have instead been working on the OSSE code development, augmenting what Runhua has done. Some components took us a long time to develop; if someone who understood some critical pieces that we had to get from elsewhere, we could have saved 6 weeks at least. None-the-less, I like what we have thus far.  It seems easy to both use and modify, being in the form of modules independent of the massive GSI code. 

6. After this first set of tuned simulated obs are produced (this summer) I will work on further improvement of the realism of the observations. 

Although succinct, this report is fairly complete and accurate. 
Ronald Errico 

Note:

Tong provided his scripts to GMAO and spent some time to explain the scripts.  Jack produced 91 level data for HIRS to speed up work at GMAO.  Haibing provided his code to Emily Liu.  Emily spending a lot of time helping with understanding the CRTM.  Meta Sienkiewicz is working as a BUFR expert at GMAO for this project.

Follow up message from Ron Errico:

We are producing thinned observations, but done so in a way that the GSI can still do its own additional data selection as it is designed to do. So, for example, we don't create obs for all 300,000 AIRS obs available for one 6hr period. 

It takes about 1 day of single-processor computer time to create all simulated conventional obs for 1 year. To create all satellite obs for one day using a single processor will take about  2-3 hours  (45 min for 6 hour)  using my current degree of thinning. These are obs both with and without errors. 

We will not release our software or data until we have tested and tuned it with respect corresponding data impacts in the OSSE and real analysis. Otherwise, people will use erroneous data and either complain or simply ignore the bad results. 

By the way, although the OSSE period includes the winter of 2005-2006, it appears that at least Feb of that period is very anomalous regarding forecast skill in the real case. So, it may be difficult for the OSSE simulated skill metrics to match the real case during that period. 

Discussion at OSSE meeting on April 10, 2008 and follow up 
GMAO is simulating Satellite data used in gdas for  Nature run period with same thinning  (every other golf ball).
Ron will write documentation as well as comments in code.  Codes will be available to Joint OSSE team.
Vertically correlated error and random observational error based on error table is added.  
Radiance data with and without obs error will be provided.
Tuning at GMAO will be done using adjoint technique.   The radiance data will be released after tuning around end of summer.

NOAA need radiance data for precursor run and tuning can be done at NOAA as well.  It will take time to set up.   Tuning can be done by NOAA as well as GMAO
Michiko said we can wait for data which Ron feels comfortable.  He has clear scientific idea which  we should respect.

NOAA effort to simulate radiance data at thinned foot prints.

Jack will produce 91 level profile at foot print used by operational GDAS.  The data include information required for simulation of radiances.


Tong produced GOES and AMSU.  Haibing may produce HIRS.   Jack is working on Buffering.

This data will help to keep cycle going and we have to prepare for radiation data from GMAO.
[RTTOVS capability in CRTM]
Michiko and David Groff (April 2008)
Originally,  option to select either OPTRAN, RTTOVS, or SARTA in CRTM was planned.   However, the plan seems to be changed. OPTRAN, RTTOVS, SARTA and other RTM have their own strength and weakness, CRTM teams are working on combining good parts of each RTM model into CRTM.   They are hoping to have some experimental version in eight month time but it will take another half year or so to become operational. Their goal is to improve CRTM  for operational data assimilation.

We thought if there is an option in CRTM, we can take advantage of it and use different RTM for simulation and assimilation.   It seems if you wish to use RTTOVS or SARTA to simulate observational error you may have to use existing RTTOVS and SARTA without CRTM.

[OSSE to evaluate CrIS and ATMS at MSU]
Michiko 080523

1. MSU is planning to conduct OSSE for CrIS and ATMS.

Mitch Goldberg suggest that NESDIS provide RTM and MSU can simulate what they need. .  Fuzhong is not comfortable that radiance are simulated by non experts.  He thinks simulation of radiance will be repeated process.  We have to go through many repetition to get thing right.

Therefore the radiance must be simulated under him at NESDIS.

2.  NESDIS (led by Mitch Goldberg) is simulating CrIS data from real IASI as subset.  CRTM will be tested using this simulated IASI.   Lars-Peter thinks this will not be easy and conducting OSSE will be better.
LPR and Mitch will meet and discuss sometime in week of June 2.  Approval from Mitch is important for Haibing to spend time for OSSEs and help in using SARTA.
3.  CrIS and ATMS  data can be simulated from Joint OSSE NR using SARTA.   This may be easier to be used for testing CRTM.   
4.  CRTM with CrIS capability possibly available within 2008 but requires further development.  CrIS OSSE plan at MSU has to consider the time table of CRTM development.
5.  Joint OSSE team can help testing assimilating simulated CrIS data using test version of  CRTM.  Chris Hill needs account on haze, IBM machine at NCEP.

[Current status of preparation for CrIS and ATMS in CRTM]
Paul  van Delst  080523

 I want to state up front that the IPO/NPOESS folks have been very helpful in getting me access to the information. The issues related to getting access to the latest and greatest ITT information is purely red tape and the IPO people (Karen St Germain and Co) are working on it and will let me know when that information passes into the public domain. 

I don't see any point in pushing to get access to that info since we do have enough information to produce a generic (based on spec) model for CrIS in the CRTM. The plan is to 
1) Update our LBL codes. 
2) Modify the IASI code so it will work for FTS's in general (including CrIS). 
3) Test the resultant model. 
If the CrIS instrument and, more importantly, SDR specs don't change (I don't see that they will), we're set. The only thing I'm not 100% sure on is the number of output channels in the SDRs due to the addition of some extra ones to accomodate effects near the edge of the band when an apodisation is applied via convolution in the IDPS processing. (Thanks to Tom King and Geoffrey Goodrum for providing that info). Regardless, I will err on the side of more channels so we can trim down if necessary. 

All the CRTM folks are working on our Jul.1 release. Once that's done, we can start working on the CrIS stuff (along with SSMIS F-17/18, FY3, GOES-O, etc. etc. you get the idea). 

FWIW, we have an ATMS model for CRTM (had it for several years). 

[Simulation of Radiance by ESA for T213 NR]

Michiko 2 Stoffelen 080514
1) I am wondering who simulated the radiance data for old T213 NR in Becker et al (1996).  I also wonder who simulated radiance data for OSSE by Hans Huang. 

2)  I think you simulate wind speed for simulate Scatterometer data, and LOS for DWL.  Is this correct? Is there any attempts to simulate back scatter for scatterometer and DWL?  It seems that NASA is going to simulate back scatter.  However NASA effort to simulate data may be for demonstration purpose (plotting) and they do not unnecessarily  consider OSSE. 


Ad Stoffelen 080515

1) I have been responsible for the OSSE radiance simulation and consulted Tony McNally (my roommate then) about the procedure. Bernd Becker implemented the code and tested the simulated data with my help. We used the then at ECMWF current radiative transfer code. The main problems were in the model top and in the bias corrections. We solved the first problem, due to kernel functions extending above the highest model level, by assuming constant temperature above the model top. This problem and the solution we chose would imply the need for additional bias correction in the radiance assimilation step of an OSSE. Consequently, we judged, again with Tony McNally, the bias correction and following assimilation step too different from the real world state-of-the art data assimilation of radiances for it to be included in the OSSE of 1999 with the then current ECMWF model version. Therefore, our OSSE results were only representative of NH extratropical impact as described in the OSSE paper.

The EUMETSAT study co-worker at EUMETSAT, Stephen Tjemkes, simulated radiances for the project of Hans Huang I believe, but it would be better to ask one of both (Hans or Stephen; stephen.tjemkes@eumetsat.int).

[Possible ESA and EUMETSAT effort to simulate radiance]

Michiko 080506

I wonder if there is any possibility that ECMWF can simulate European

satellite.   When Hans Huang conducted OSSE, EUCOS(?) simulated MTGIRS data from MM5. Apparently there are capable to do this.  It may be much easier to simulate from T511 NR.   If the radiance is simulated using RTTOVS and US OSSE uses CRTM, that will give some obs error.

Erik Andersson 080520

We're discussing funding possibilities with ESA and EUMETSAT. There is

noticeably more interest from them now, now that they can see that the

jOSSE project is progressing well. This will take some time, though. There is no reason why this work needs to e done by ECMWF. It can just as well be done by the member-states. ECMWF might also be interested, provided we can employ a consultant for this. No commitment is possible yet from our side.

[GMAO status 080605]
Goal: quickly generate a prototype baseline set of simulated obs that is significantly 

         “more realistic” than the set of baseline obs for the previous OSSE. 
1. All “conventional” obs except TPW and some GOES data.  It takes about 

         4 minutes on a single processor to simulate all conv. obs. for 1 day.

2. Radiances include HIRS2, HIRS3, AMSU-A/B, AIRS (281 channels).  

        These are partially thinned datasets.  It takes about 6 hours on a single processor 

        to simulate all radiances for 1 day. 

3. Instrument plus additional representativeness errors are  added by drawing 

        random values from a N(0,f*s) distribution. Values for RAOBS are vertically 

        correlated. 

4. Code includes a limited set of tunable parameters concerning radiance thinning 

        criteria, cloud effect assignment, and error covariances.

5.     All obs files are in bufr format. The code is fairly generic. 
A. Test that obs correctly written and appropriately created by ingesting 

         near-perfect obs applied to NR background (O-F should be small)

B. Quantify agreement with “obs impacts” for July and Jan estimated using

         GSI adjoint. Tuning exercise.  


