OSSE meeting held on  May 24,  2007 in WWB Rm 707

Draft 070529

Attendees

Oreste Reale, Zoltan Toth, Fuzhong Weng, Joe Terry,  Jack Woollen,  Runhua Yang, Sid Boukabara,  Tong Zhu, Yoshiaki Sato, Daryl Kleist, Yucheng Song, Michiko Masutani  

Teleconference attendees

ECMWF - Erik Andersson

ESRL - Tom Schlatter, Niki Prive, Dezso Devenyi, Yuanfu Xie,

SWA -  Dave Emmitt

NASA/SIVO - Gail McConaughy

Absent (with apologies)

Ron Errico, Lars-Peter  Riishojgaard, Juan Jusem

Comments received 

Ad Stoffelen, Ron Errico

Materials used for Meeting on 5/24  are posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/May07. 

Summary of progress (Michiko)

http://www.emc.ncep.noaa.gov/research/osse/NR/May07/Agenda_070524.ppt

Joint OSSE experiment- Conventional data (Yuanfu Xie) 
http://www.emc.ncep.noaa.gov/research/osse/NR/May07/YXie.OSSErun.yy.ppt
    (The presentation is revised with pressure levels added to the diagram.)
Preliminary synoptic-dynamic evaluation of the ECMWF Nature Run: the African Monsoon region and the tropical Atlantic      Part II  (Oreste reale) 

http://www.emc.ncep.noaa.gov/research/osse/NR/May07/Reale_070524.NatureRun2.ppt

Status of data distribution from NASA/SIVO

http://www.emc.ncep.noaa.gov/research/osse/NR/May07/SIVO_Portal_Status_070524.doc
Material used for the meeting is posted

http://www.emc.ncep.noaa.gov/research/osse/NR/index.record.html
OSSE site for THORPEX is created.  Please contact Michiko for appropriate site to be linked. 

http://www.emc.ncep.noaa.gov/research/THORPEX/osse
The data I posted are from the T213 NR.   
verification pressure data in NCEP pgb format is in 
ftp://ftp.emc.ncep.noaa.gov/exper/mmasutani/NR_T213/NRpgb 

[Identical Twin NR]
If OSSEs are conducted with a Nature Run produced by the same model and resolution used for  the DA, this is called the "Identical Twin problem".  At UMD this is called "perfect model OSSEs".  The presentation was posted at 

http://space.hsv.usra.edu/LWG/Feb07/Papers.feb07/Liu.feb07.pdf

The diagram showed at the OSSE meeting and GSI meeting is

http://www.emc.ncep.noaa.gov/research/osse/NR/May07/Liu_Kalnay_3DVAR_LETKF.jpg

They show that LETKF is much better than 3D-Var and that 2% of the data can produce 90% of the impact if a LETKF-based targeted observation is used.  
This work stirred up the discussion about Identical Twin OSSEs.  Ad Stoffelen commented in his DA book  "In an identical twin the DAS background may be too close to the truth (closer than B suggests), such that all observations have too little impact, inclusive the new one."   Emmitt said some time ago that OSSE community people have discussed and agreed that identical twin OSSEs are not valid and we cannot conclude anything from them.  At least a fraternal twin OSSE should be used.  Zoltan said we have to show that identical twin OSSEs are indeed invalid but no one has done that.  He said it should be easy for ECMWF to try and show if identical twin OSSEs are indeed invalid.  That will give the data impact when the model become perfect.  If calibration does not work we can just adjust the observational error to make it work.  Tom Schlatter said we should not spend any time on invalid OSSEs since the model will never become perfect.  Erik Andersson said that ECMWF would be willing to conduct some perfect-model scenario OSSEs if there is a specific goal with such a study.

The Summary of discussion is posted at

http://www.emc.ncep.noaa.gov/research/osse/NR/forums/IdenticalTwinOSSE.doc
This will be link to the latest version.
Important reference

Arnold, C. P., Jr.  and C. H. Dey, 1986: Observing-systems simulation experiments: Past, present, and future. Bull. Amer., Meteor. Soc., 67, 687-695.

[Analysis run with simulated data]

Yuanfu Xie 
 http://www.emc.ncep.noaa.gov/research/osse/NR/May07/YXie.OSSErun.yy.ppt 

Yuanfu Xie summarized an experiment that assimilated perfect "conventional" data 
extracted from the ECMWF T511 Nature Run into a low-resolution version of the GFS 
using the GSI analysis package.  The simulation experiment ran for one week beginning 
on 1 May 2005.  The analyses indicate that the simulated conventional obs are behaving 
as expected in the assimialtion cycle.  
We notice wind fields are much closer to NR than  temperature.  Jack said SATWIND is included in his data.  This include SSMI wind and Quick scat wind.
Yoshiaki Sato:

I think it needs to define what is the conventional data, especially for AMV. AMV is very classic data and many people mention it is "conventional data".   Satellite retrieved wind data  shares the characteristics with the other satellite data:  # data distribution, spatial error correlation, etc.   Therefore, satellite data (i.e., SSMI winds & Scatterometer winds) must not be included in conventional data.  

And this is my request:  when we talk about MODIS data, please call it "MODIS-winds". 
Because MODIS is sensor name and there are many products from the MODIS sensor. 

Michiko

In the meeting "Conventional data" was used for data simulated by Jack which is used for the initial test.  We should use another name like "prepbufr" for  ADPUPA  ADPSFC  SATWIND  AIRCAR  AIRCFT  SFCSHP

Which data to be included in initial test is another issue.  The presentation by Yuanfu shows there is some unbalance between temperature data and wind data.  SATWIND must be reprocessed using NR cloud.  
[Temperature in prepbufr ] (Jack and Daryl) 
Jack and Daryl explained the historical reason for using virtual temperature as input for the DA program.  In prepbufr dry (sensible) temperature is saved.  However, GSI expects virtual temperature for RAOB data, but the simulated data for OSSE will keep dry temperature as an input to GSI. There is a flag TPC to indicate if the temperature is virtual (TPC=0) or sensible (TPC=1). 

The DA program was not handling dry temperature in RAOB correctly,   Daryl and Jack fixed the program and made it more flexible.  The new read_prepbufr.f90 is posted at

http://www.emc.ncep.noaa.gov/research/osse/NR/May07/read_prepbufr.f90
[The results of analyses over the African Monsoon region and the tropical Atlantic ]
Presented by Oreste Reale

The purpose of this analysis was to verify whether the ECMWF NR is capable of producing weather events over the Tropical Atlantic to allow realistic hurricane-focused OSSEs.  The results show a very active hurricane season, with at  least nine strong (defined through 1 degree fields, as vertically aligned systems with 900hPa vort greater than 3x10-4s-1 and  center pressure less than 1000hPa) systems developing in September and October, in addition to the other 2 systems already seen in August and several other weaker systems. Track and lifespan analysis shows great variety and realistic time-scales and behaviors.  In addition to some “well-behaved” Cape Verde systems there were several examples of looping, binary vortex interactions; extratropical transitions; tropical-extratropical cyclone interaction; and extratropical re-intensification.  The NR offers an abundance of early recurvers (Cape Verde systems that recurve to the north at or before 45-50W) that were definitively more than climatology. However, presence of several recurvers in the same  season were observed (e.g., the actual 2004 season  had four systems recurving between 30W and 50W). 

A particularly interesting period from the point of view of  tropical cyclogenesis and cyclolysis, extratropical transitions and tropical-extratropical cyclone interaction can be seen, for latitudes as far north as 50N, between September 15th and September 28th.

A well-behaved Cape Verde system, very intense, recurving at about 60W and being absorbed in a cold front, can be seen over its entire life-cycle between 28 September and 10 October. Peak intensity was at 21Z 05 October (about 972hPa, 50m/s at 900 hPa, in the 1x1 fields).
The strongest system (less than 970hPa and about 55m/s at 900hPa) was in the Caribbean and Gulf of Mexico region, with a lifespan between 12 October and 21 October. It has an interesting track with southwestward recurvature and landfall over Mexico.

The conclusions from our analyses suggest with a good degree of confidence that the ECMWF NR, given its resolution limitations, produces realistic Atlantic tropical cyclone activity.  As such, the ECMWF NR should be a powerful tool to perform OSSEs over the Atlantic tropical region, with the goal of assessing the impact of future instruments targeted to improved hurricane forecasting.

http://www.emc.ncep.noaa.gov/research/osse/NR/May07/Reale_070524.NatureRun2.ppt
[Period for high resolution NR]
We have a few major concerns in selection of T799 NR:
1) OSSEs for hurricane forecasting;
2) The period with strong convection and frontal activity over the U.S. Great Plains during the spring is important for testing GOES-R sounders;
3) Is the NR long enough for spin up and statistics.
Oreste mentioned that hurricanes at the end of August are driven by large scale dynamics and not suitable for testing observing systems.  Tong Zhu said it is good to have one well-defined hurricane than many hurricanes for OSSEs.  He prefers October to September. Tom Schlatter and Nikki Prive found good convection  in April 15-25.  
The summary of discussion is posted at

http://www.emc.ncep.noaa.gov/research/osse/NR/forums/T799NR_Period.doc
This will be link to the latest version.
[Data distribution]
Joe Terry and Gail McConaughy

SIVO Portal status is posted and updated at

http://www.emc.ncep.noaa.gov/research/osse/NR/SIVO_Portal_Status.html
Portal 

To facilitate the exchange of OSSE data sets between research participants, the Goddard NCCS, working in close cooperation with SIVO, is establishing an OSSE data portal.  This will be an augmentation of the existing NCCS data portal currently utilized for other Goddard projects specifically to accommodate the upload and download of OSSE data, some of which will be restricted.  The need for such a portal arose from the limitation of existing servers and support services to handle the enormous amount of data, the restrictive aspect of the data, and the bi-directional transfer of the data.  In addition, future exchange of information may require even more sophisticated support services that only the NCCS data portal could provide.  Without this portal, collaboration in future OSSE research at Goddard and perhaps elsewhere in the international OSSE community would be considerably more difficult.

The portal will exist outside the Goddard firewall and therefore will not require any elaborate protocols for access.  A simple username and password provided to each user along with an agreement not to share certain pre-specified data is all that is needed.  Internally, any requests for placing data on the portal and the actually copying of data to the portal will be managed by the SIVO OSSE group.  The size of the OSSE portal will be initially set at 3TB.  At some point when this becomes insufficient, data files existing on the portal will be swapped with files of more immediate need as per either outside  or internal requests; acquisition of additional disk space is also an option. 

The OSSE data that is anticipated to move through the portal include:

 - T511 nature run

   . Full model resolution fields

   . Reduced resolution pressure level fields

   . Isentropic fields

 - T799 nature run

    . Similar to T511 nature run items

  - Simulated observations

   . Conventional

   . Satellite radiances (TOVS, AIRS, etc.)

   . GOES cloud motion vectors

   . Lidar

   . Scatterometer

 - Experimental results (Gridded)

   . Analysis fields from DAS

   . Forecast fields

   . Diagnostic results

 - Other

   . Modified/enhanced fields such as clouds from T511/T799 nature runs

   . Real observations as needed
Portal Status

The Goddard NCCS OSSE portal has been established, however, full access from outside Goddard is not yet available.  Due to restrictions on the dissemination of the ECMWF nature runs, a username and password will be required for access to the OSSE portal.

What is currently in place?

- 3TB of disk space.

- Read/write access to this disk space by Goddard NCCS personnel and the SIVO OSSE portal data manager.

- A web service allowing easy browsing and transfer of the contents via Internet.

- All one degree version data from the T511 nature run (surface and pressure level).

- All full resolution surface and isentropic data and most of the full resolution model level data (approximately the first 11 months).

- Approximately 250GB of free space for other files, such as observations, software, etc.

- The ability of the portal data manager to swap out files as needed at the request of outside users.  Space restrictions may require this in the future.

- Access speeds to pull data from the portal have been clocked at 10Mbits per second.

What is planned?

- Read access by outside Goddard users who have permission from ECMWF to receive the nature run.

- Write access for all users so that two-way transfer of any OSSE-related files will be possible.

- Access to the T799 nature run when it becomes available.

- A Grads/DODS server is being considered

- Additional disk space may be provided
[Cyclone statistics ]
Joe Terry

Presented at OSSE meeting on April12th

http://www.emc.ncep.noaa.gov/research/osse/NR/Apr07/Terry_cyclone.ppt
Summary of April 12, 2007 presentation on nature run evaluation

using extratropical cyclone statistics:

Extratropical cyclone statistics from the T511 have been computed from

cyclone tracks that were objectively produced by NASA's cyclone tracking software.  Monthly and seasonal statistics were generated for the entirenature run period and available years of NCEP operational analyses, bothat one degree resolution.  Nature run statistics were compared with theanalyses and, whenever possible, with climatology.

In general, the cyclone statistics which included speed and direction of movement, genesis, lysis, lifespan, deepening rates, and central pressure distribution indicate that the nature run possesses cyclone behavior consistent with analyses and climatology in both hemispheres. However, several anomalies were found in the statistics and closely examined.  In each of these cases, reasons for the anomaly were identified.  In two cases (a hyperactive cyclone period in spring 2006 and an especially slow cyclone migration period in early summer 2005) the underlying cause of the anomalous activity is not understood; nevertheless, the anomalous activity is not so extreme as to be deemed impossible.

The range and diversity of the extratropical cyclone characteristics and behavior should provide a rich supply of storms from which to  sample for future OSSE's.  More importantly, the level of realism observed provides significant confidence that results from OSSE's using metrics involving extratropical cyclones should transfer well to real-world experiments.
[Calibration of OSSE]
We did not have time to discuss this subject.

The power point presentation and notes are posted at 

http://www.emc.ncep.noaa.gov/research/osse/NR/May07/Masutani_070524_Thought4Calibration.doc
http://www.emc.ncep.noaa.gov/research/osse/NR/May07/Masutani_070524_Calibration.ppt
Initial uniform obs will be:
1000km distance (area 1000000km2) and 31 pressure levels same as pgb file. and surface data.

[Progress]

Jean Pailleux and Erik Andersson presented on the realism of mid-latitude cyclones in the T511 NR at the EUCOS scientific advisory group at ECMWF.  Fuzhong Weng, Sid Boukabara, Tong Zhu, joined the JOIT OSSEs group from JCSDA GOES-R project.  Valentine Anantharaj, Pat Fitzpatrick, Chris Hill of GeoResources Institute (GRI) at Mississippi State University have a NASA project on regional OSSEs for ATMS and CrIS.

[Data on a 250GB disk to be sent to other institutes]

A part of the NR data were sent to SWA.  This will also be sent to JMA.
- 1x1 pressure level data and isentropic data sorted to each time period by NCEP 

- 1x1 degree data as time series.

Selected  time series for surface data: Convective precip, Large scale precip, MSLP,T2m,TD2m, U10,V10, HCC, LCC, MCC, TCC,  Sfc Skin Temp 

Other time series:

 All variables for potential temperature levels

 Variables:  T,U,V,VO,D,Z, W, Q at 1000,850,700,500,300,250,200,100,50,10 hPa

- Cloud data


ClAVAR data RTNEPF data

- Model level data combined with surface data and saved for each forecast time


August 25, 26 , 2005

Since it takes a long time to copy from the IBM to an USB disk, I hope I can use this disk to distribute 1x1 data.

