NORTH AMERICAN ENSEMBLE FORECAST SYSTEM

SUMMARY OF 2ND WORKSHOP AND FOLLOW-UP DISCUSSIONS

23 April 2005

DRAFT - To be revised based on feedback from participants

NAEFS EXTENSION TELECONFERENCE DISCUSSION, 13 APRIL

Tony Eckel, AFWA

Mike Sestak, FNMOC

Brent Gordon, NCEP

Zoltan Toth, NCEP

1) AFWA (Eckel) expressed interest in becoming be a user of the NAEFS system

2) FNMOC (Sestak) expressed interest in FNMOC becoming both a provider and a user of the NAEFS system.

3) Toth suggested, and others accepted that AFWA & FNMOC join the NAEFS on experimental basis, along with UK Metoffice, by March 2006. Data exchange is on non-operational basis, operational NAEFS products based on NCEP-MSC ensembles only. Experimental work on combining FNMOC & UK Metoffice ensembles with NCEP & MSC ensembles; and establishment of operational data transfer protocols take place in 2006-07; FNMOC, AFWA, UK Metoffice become operational partners in 2007 or 2008.

4) AFWA, FNMOC, and, per earlier agreement with R. Swinbank of UK Metoffice,  develop (and communicate to NCEP) plans regarding ensemble data generation/availability, and data transfer and plans:

a) Initial plan by end of May 2005

b) Detailed plans by end of June 2005

5) Eckel requested the addition of the following variables:

a)
U, v, temp, rh for 100, 50, 10 hPa (and if/when available, higher levels)

b)
Maximum wind (similarly to max temp), and direction of max wind for 10 m

c) CIN (to be used along CAPE)

d) Additional data for driving LAM ensembles

Requests a-c will be considered with Canadian partners, and resources permitting be added by March 06 implementation

As for request d, it was pointed out that such data should be made available at originating center that generates global ensemble forecasts. NCEP global ensemble data are already available for use. NOMADS system allows the user to extract desired variables/domains; it is even possible to download only boundary data if desired for LAM applications

6) Sestak noted that FNMOC currently has no max/min temp or CAPE data.

This was not viewed as a show stopper, given that FNMOC can provide most other data, including standard upper air and main near surface variables.

7) Data exchange in initial stage may be in either GRIB1 or GRIB2

8) Data exchange among all parties will confirm to GRIB2 requirement by March 2006.

9) Initial data exchange between NCEP & FNMOC  to commence by end of June 2005.

10) It was suggested that the Committee for Operational Centers (? NCEP, AFWA, FNMOC) should be briefed on the status of NAEFS and its extension plans. Gordon, as NCEP contact person for COPC, will coordinate this briefing from NCEP.

11) Issue of renaming the NAEFS, to reflect current and expected future expansion of participants, was discussed. Toth suggested a new name should be considered for the expanded system and he made a suggestion for using Global Ensemble Prediction System (GEPS), that others found reasonable.

NAEFS EXTENSION DISCUSSION, 28 MARCH

Richard Swinbank, UK Metoffice

Zoltan Toth, NCEP

1) Swinbank confirmed the UK Metoffice’ interest in joining the NAEFS system

2) Swinbank noted that he was recently appointed to be the contact person for NAEFS related matters at his office. 

3) Swinbank described status of global and regional ensemble efforts at UKM. Global ensemble system to support 3-day regional ensemble system is coming on line soon. Time of extension out to 15 days, and resolution and other specifics used, depend on acquisition/allocation of extra computing resources. 

4) Toth suggested that UK Metoffice join NAEFS on an experimental basis by March 2006. Data exchange is to be on non-operational basis, operational NAEFS products based on NCEP-MSC ensembles only. Experimental work on combining UK Metoffice (and also FNMOC) ensembles with NCEP & MSC ensembles; and establishment of operational data transfer protocols to take place in 2006-07; UK Metoffice, along with FNMOC & AFWA to become operational partners in 2007 or 2008.

5) Swinbank offered to develop, and communicate with NAEFS the UK Metoffice’ plans regarding ensemble data generation and data transfer:

a) Initial plans by end of May 2005

b) Detailed plans by end of June 2005

6) Toth suggested that the NAEFS should be renamed at the time of the planned expansion. Toth suggested the use of the name: Global Ensemble Prediction System (GEPS), to allow for further future expansion of the system.

NAEFS COORDINATION MEETING, DEC. 8, 2004, MONTREAL, MSC

Jean-Guy Desmarais, MSC

Zoltan Toth, NCEP

1) Parties agreed to proceed with suggestion to accept new participants (UK Metoffice, FNMOC) into NAEFS in 2 phases, first on experimental, then on operational basis

2) Telecommunication arrangements to be made by Nov. 2005 to ensure most NAEFS data are exchanged with 30 mins or less delay (but not more than 60 mins)

3) Video teleconferences to be held between MSC & NCEP to coordinate work:

a) Apr-May 2005

b) Sept-Oct 2005

4) File structure (from “enspost” to regular grb on NCEP side) to take place at the same time when GRIB2 format is introduced

5) MSC needs 6-8 mos, 1 person effort to convert to GRIB2

6) Accumulate precip separately for different precip types: MSC has this capability, whereas NCEP puts all precip into type observed at end of each accumulation period. Based on follow-up discussions at NCEP, NCEP to address this issue when model is upgraded to generate this information internally (in contrast to current info that is diagnostic only)

7) NCEP will implement wave ensemble forecasting in 2005 (HS. Chen)

8) MSC to develop wave ensemble implementation plans (L. Lefaivre, suggested date: Sept 2005)

9) Coordination on NAEFS product development to start by May 2005 (Y. Zhu & designate of L. Lefaivre). NCEP to focus initially on gridded products; MSC to focus on user oriented products. Possible products include:

a) Climate anomaly forecasts

b) Probability charts

c) Plumes

SUMMARY OF 2ND NAEFS WORKSHOP (NOV. 16-18 2004)

1) The workshop was held 16-18 Nov., 2004, at NCEP. More than 50 scientists attended from 8 institutes, from 5 countries / international organizations, for details, see: http://wwwt.emc.ncep.noaa.gov/gmb/ens/NAens-wshop-2004.html
2) The workshop was opened by an Inauguration Ceremony, where the leaders of the three participating national weather services from Canada, Mexico, and the US, signed a document commemorating the Initial Operating Capability (IOC) of the NAEFS.

3) Discussions at the workshop covered the following areas:

a) Ensemble configuration

· Number of members: agreement on 20 members.

· Runs per day:  2 runs (00Z and 12Z).  CMC will add 12Z run in Febuary 2005. NOTE (following workshop) – MSC to implement 12Z cycle later in 2005.
· Length of run :  15 days.  CMC will extend forecasts from 10 to 15 days in spring 2005. NOTE – Appendix 8 of NAEFS plan specifies 16 days integration time
· Resolution : aim for consistency in what Centres truncate resolution.  NCEP truncates at 7.  It was noted that information needs to be somewhere documented in the GRIB data. NOTE: NCEP plans to make resolution uniform out to 16 days (development after workshop)
· Output frequency: NCEP produces 6-hrly output out to 16 days. CMC will add 6-hourly outputs.  Need to discuss up to what forecast hour this should be added (72 hours ?). 

· There was interest expressed in 6 hourly, especially for shorter lead-times. When moving to 4 cycles per day (by 2008), 6-hrly output becomes necessary. Many applications will require 6-hourly output at longer lead times as well.
· The UK Metoffice agreed to consider running 20 members twice a day, out to 15-16 days, at a resolution equivalent to around 1x1 lat/lon.
b) Exchanged variables and data format

· Basic Appendix 5 content is ok and meets objective of IOC and FOC.
· It was noted that as work progresses on the post-processing, we need to continue to ensure that the set of variables is adequate for all user requirements.

· Data packing :  it was agreed that all would examine the optimum data packing (error tolerance) required for each variables and that common approach would be used by all.  This examination will also be helpful when we move to GRIB2.

· Grid used to exchange the data :

· All agreed that we should aim towards running the models at similar resolutions and that the data exchange grid be identical.  However, currently NCEP’s data is on a 1 degree grid while CMC’s data is on a 1.2 degree grid.  As well NCEP changes its resolution after day 7.  This needs to be discussed – NOTE: NCEP plans to make resolution uniform out to 16 days (development after workshop)
· It was noted that to mimize size of dataset, some fields at some levels could be sent at lower resolution.  However, there are no plans to take this approach for now.  Resolution of dataset for each timestep is uniform.

· The interpolation from one model grid to another was noted as an issue.  Currently each Center re-interpolates the data to their local grid.  If Centers use an identical grid to exchange the data this is less of an issue.

· GRIB2 :  NCEP is fairly advanced and could be ready soon to store data in GRIB2 format.  CMC and UK Met Office are not ready.  It would be desirable that we plan for a common target date to start producing test datasets in GRIB2.  This needs to be discussed furter in view of the input of CMC and UK Met Office.

c) Data exchange and telecommunication

· Communication lines: all agreed that the exchange of data via internet satisfied requirements during the current phase of the project. 

· In the short term CMC is having problems in accessing the NCEP ensemble datasets via the internet in a timely fashion because of server load problems at the NWS server.  To meet short term requirements of data access timeliness a practical solution was found following a teleconference between  NCO (Brent Gorden) and TOC (Fred Branski and his team) that was held on 18 November.  NCO will ftp the data directly to CMC as an interim measure until a dedicated telecommuncation line is installed.  Furthermore, NCO will take this opportunity to modifiy the packaging of the GRIB data to a more efficient approach.  CMC and NCEP will therefore use an identical packaging approach.

· When we move into the FOC (Final Operating Capability) there will be a need to  ensure reliable and timely delivery of the datasets.  To meet this requirement, a dedicated telecommunication line will need to be in place before the FOC.  NCO (Brent Gorden) and CMC (Richard Hogue) will write a detailed synopsis of this requirement to move this request to their respective managements.

· Although the requirement for a dedicated telecommunication line between NWS and CMC was clearly stated, it was noted the UK Met Office might not require such a high level of reliability and timeliness as the internet has been quite efficient to meet these requirements.  It is important to add that the NCEP and CMC need to plan for opererational production contingencies and this requires dedicated telecommuncation lines.

· It was noted that the many issues around central storage of data and of products needed to be further discussed as the project progresses.  Data storage might not be required by all participating centres but there will be backup requirements.

· On the operational timeliness issue it was noted that some fields would be clearly more urgently required than others and this could help to optimized data transfers.  For instance, data only used for verification purposes could be exchanged after the data critical to operational production.  At this stage, the data exchange content between CMC and NCEP is the one clearly specified in the « Appendix 5 » list.

d) Statistical post-processing

· MSC & NCEP to adapt same post-processing algorithms

· For first moment correction, test and compare the decaying averaging method of B. Cui, and the linear regression algorithm of R. Verret; NOTE (after workshop): Yulia Gel pointed out that generalization of decaying averaging method may be possible with an additional term describing seasonally dependent, cyclic component of bias (potentially important for longer lead times)
· For the second moment correction, test and compare the decaying averaging method of B. Cui, and the BMA of R. Verret; NOTE (after workshop) – D. Unger constructed comprehensive algorithm for treating forecast uncertainty in regressive sense; how this relates to B. Cui’s method is being discussed
· For weighting the different ensembles (and individual members from the Canadian ensemble that uses different model versions for each member) test and compare the BMA of R. Verret, and the heuristic approach of D. Unger (based on skill of forecasts)

· Issue of possibly using large reforecast data set to be followed up by NCEP, first using CDC reforecast data set; information to be shared with MSC, for decision on whether NAEFS post-processing would adapt reforecast approach in future

e) Product generation

· NCEP to focus on product fields on model grid initially

· Anomaly from climate mean products planned

· Ensemble functionalities in NAWIPS to be developed and used operationally for product generation

· MSC to focus on products for points

· Approaches at two centers are complementary

· Initially, automatically generated product sets, due to different requirements at two centers (gridded for intermediate users, vs. point centered for end users) may be different

· Goal is to share algorithms between two centers

· Sharing codes may be difficult due to use of different platforms for product generation

f) Verification

· Overall funding level for NAEFS project is below target at both centers

· Parties agreed that verification is lowest priority at this point

· Progress in this area is behind target and can be sped up only with additional resources

· Goal is to share verification algorithms and codes. 

1. MSC to provide codes to NCEP for CRPS

2. NCEP to provide codes on methods requested by MSC

3. Two centers should aim at sharing same core and flexible verification software; data handling part of software to remain center specific

g) International coordination/research issues

· Use GRIB2 for all data exchange; Share GRIB2 decoding/encoding software
· Opportunity for exchanging short-range ensemble members among centers who use ET technique, to increase dof for ensemble transformation (Bishop & Toth, FNMOC-NCEP)
· Share verification methods/codes
· Share products, work toward establishment of product tool box
· Share research results on representation of model errors
ATTACHMENTS: 

i) Note on the relationship between the operational NAEFS system and the TIGGE data archive and related THORPEX research (by Z. Toth & L. Wilson)

ii) NAEFS paper (by Z. Toth et al.)










