Minutes from E-GVAP 1´st user expert meeting
held 2007-02-27, from 9.30 to 16 at DMI, Copenhagen.

Draft
The minutes are brief, presenting a supplement to the information that can be found in the presentations given at the meeting. Those are available in pdf format via the E-GVAP homepage.

I will compile within the next weeks an overview of the current operational and near operational use of NRT GNSS ZTD/IWV observations in Europe for non specialists at the met offices. This will serve as a first version of a document providing a “Howto” for the use of ground-based GNSS zenith total delay observations primarily for institutes where such work is not carried out at present.
Participants
Daniel Luenberger, MeteoSwiss, E-GVAP user expert; 

Jana Sanchés Arriola, INM, E-GVAP user expert; 

Adrian Jupp, UK Met Office (UKMO), E-GVAP user expert; 

Paul Poli, Météo-France (MF), E-GVAP user expert; 

Siebren de Haan, KNMI, E-GVAP team and user expert;

Jonathan Jones, UK Met Office, E-GVAP team and user expert; 

Henrik Vedel, DMI, E-GVAP team and user expert;

Bjarne Amstrup, DMI, guest (from the data assimilation group at DMI).

Agenda

1. Welcome, practicalities. Travel re-imbursement.

2. Current and planned use of ground based GPS data each institute presented by each expert. (In addition to this we will have available information about the use of ground based GPS data at E-GVAP institutes not represented at the meeting, via the E-GVAP plenary meeting that is held next week)

3. Discussion of methods and results for screening, bias-correction, data assimilation, that we know of and find relevant, and that was not already discussed under the first point. (Don't save for 2 when planning for 1.)

4. Discussion of methods and results for using ground based GPS data by other means than data assimilation. In particular IWV maps made for now-casting

5. Defining most urgent open issues relevant to operational and near operational meteorology. How can be by exchange of information and collaboration solve them.

6. User requirements: Timeliness criteria, valid time, “averaging” time, file format, data distribution method

7. Best way of reporting to E-GVAP institutes and further our findings and to implement in E-GVAP daily work and data-base handling.
8. Next meeting

9. Other (feel free to add).

1 Invoices for travel expenses to be send to DMI within 2 months.

2 Overview of status on usage and development work:

· MF: Operational use in NWP, continue work on assimilation aspects .

· UKMO: Operational use in NWP, continue work on assimilation aspects.

· INM: Monitoring, expect to start assimilation 2007.
· DMI: Monitoring, expect to start assimilation 2007.
· KNMI: Monitoring, expect to start assimilation 2007.
· SMHI: No current work usage aspects. Nordic NRT GNSS ZTD processing centre to become operational March 2007.
· Met.no, no current work usage aspects.
· Met Eyreann, no current work on usage aspects

· Vedur

· FMI. Plan work on variational bias correction of ZTDs and to continue work on slant delays.
· Belgium. No current work on usage.

· MeteoSwiss. XXX
Addons:

· INM continue work on assimilation of RH2m in HIRLAM

· SMHI work on assimilation of SEVERI humidities in HIRLAM.

· SMHI work on new control variable for moisture in HIRLAM (follow over to Aladin?)

Extract from presentations

Only MF and UKMO use data operationally for the moment. They both get a mainly neutral impact, but with a mild positive impact on a few parameters. Which parameters that gain varies between the institutes and with time (season).
Both MF and UKMO experience problems with some of the data and include a white list in their preprocessing. At UKMO the white list is AC specific, accepting data from GFZ, GOP, and METO. At MF the white list has the form of a selection map (that includes both station selection, station bias, and station observation error), with the selection being based on the statistical properties of the O-B distribution in a multi week period prior to the actual data assimilation. Stations/ACs with non Gaussian O-B offset distribution are not used, those with small std. dev. are preferred to those with larger among those surviving. At MF the observation error is based on the O-B statistics, at UKMO it is kept fixed at 8 mm. At MF a filtering is applied, such that the spatial density of stations is not too high compared to the model resolution. MF and UKMO reject sites for which the actual height differ more than 150 resp. 300 m from the orography of the NWP model. Further MF rejects sites above 1000 m, sites for which the sites coordinates are not stable over time. Both MF and UKMO rejects sites which do not report at least half the time. 
MF and UKMO both use a station specific bias correction based on O-B over a period of

10 days (MF) to 28 days (UKMO). The MF bias is not a running bias, MF has previously found the annual variation in the biases to be limited.
For their 4DVAR assimilations into Arpege MF thin in time by averaging within the sub 4DVAR time windows the data from each selected site. For 3DVar MF uses the observation most close to the centre of the assimilation time window. UKMO uses central observation in each 4DVAR sub time window.
UKMO apply a gross error check in preprocessing. 55 mm at UKMO, I believe MF does similar, yet using 50 mm.
INM and DMI have not done impact experiments since TOUGH. The results are described in the TOUGH deliverables available via http://tough.dmi.dk, where also results from studies done by UKMO and University of l’Aquila are available.

Partner reports

Meteo France: Paul Poli

· Discussions with SGN about processing of French GNSS data in NRT.

· Hope to join EGVAP during 2007.
· Operational use of NRT GNSS ZTD since September 2006. Both in large scale model (Arpege global and tropical, 4DVAR) and in local area model (Aladin, 3DVAR). Uses data in BUFR format from GTS.
· Notes regarding data assimilation: 
a. Quantity and quality of NRT GNSS ZTD data varies between ACs and with time. Some centres stop periodically or permanently, other abruptly add new stations to their processing.
b. Preprossing: Use a selection map (white list). Check ZTD value is physically reasonable, check position data and time stamp. Apply time thinning (central obs in 3DVAR, time averaging within assimilation window time slots in 4DVAR). Bias correct and assign observation error based on selection map.
c. Construction of selection map: Constrain to European stations below 1000 m, with max offset to NWP orography of 150 m, filter so that a minimum inter station separation is established (50 km), monitor station over time to see that coordinates do not change. Data should be available at least 50% of time. O-B offsets must have a Gaussian distribution according to a χ2 test. If requirements met by more than one AC select the one with the smallest O-B std. dev. Bias correction determined from 10 day O-B, station dependent, expected to become automated using variational bias correction in the future (still site specific henrik?)
2. Bias correction

a. Applies a station dependent bias correction based on O-B statistics determined outside the main data assimilation system. Averages over times of 10 days or longer. Biases do not vary much with time of year.
b. NWP model ZTD biases are expected, but at the present state knowingly not corrected for.
c. The Météo-France data assimilation system utilises variational variational bias correction for the majority of the observations assimilated into the NWP models, but not for RS observations and currently not for the GNSS ZTD observations.
3. Precip forecast


a. Freq. bias index improving

b. Equitable Threat Score

4. Monitoring

a. Norm for “too far obsevations”?
b. Large/Gross errors

5. Communication

a. Missing

b. Processing changes

Notice the recent article by Poli et al, Forecast impact studies of zenith total delay data from European near real-time GPS stations in Météo-France 4DVAR, JGR, vol 112, D06114, doi:10.1029-2006JD007430, 2007, providing more details about the Météo 
METO Adrian
1. 12 km/42km height 50->68 levels

2. 4DVAR

3. O-B stats since 2002

4. GFZ,GOP,METO

5. bias correction 

a. 28 days min. 14 days of data

b. 300m height diff with orography

c. O-B min. 55mm

d. Fixed obs error 8 mm

6. High resolution 4km/1km

7. Global model
MeteoSwiss: Daniel
1. NWP

2. Use of IWV verify and assim.

3. Tomography

4. COSMO 

a. 7km

b. 2.2km (nested)

5. orograpghy height difference check

6. Guegana showed impact with nudging

7. Impact with QPF

a. Mixed impact

8. No operational assimilation/lack of resource

9. Quality is comparable to RS

10. Problems:

a. Vert.c distr

b. Isotropic distri. Funcions

11. Tomography

a. M. Troller ETH Zurich

b. 50 km

c. Refractivity

d. Surface humidity constrained
e. Independent dataset

f. Wet bias in lower/Dry in top

i. High in summer/low in winter

ii. Winter : Dry bias: Largets stddev at 2000m -> variability

iii. Summer: Stddev o
f model and Tomo. 

g. Bias correction
i. Model based/RS based

ii. Time window
METO: JonJones
1. Forecaster training

a. Cases with feedback/website

b. Insufficient cases

c. Lack of understanding of forecasters

2. Cases 1

a. Trough progressing

b. Cold pool behind the front

c. Lidar

d. Downdrafts behind the front

3. Case 2

a. Tornado 

b. Dry tongue of air

4. sub hour processing

5. increase density of the network 

INM: Jana

1. Nothing after TOUGH

2. Assim. 

a. 6hr 

b. 50km 

c. 22km

3. Impact

a. Whole profile : Humidity (rel.)

b. Precipitation

c. No pressure impact

4. Plans

a. Following HIRLAM plans

b. GPS-ZTD in passive model (3DVAR/6hr)

DMI: Henrik

1. Nothing after TOUGH

a. d45-dmi-assimilation-results.pdf

i. obs-error : 10mm-12mm

ii. subjective precipitation scores improves

2. Exchange O-A/O-B
Methods for screening and bias-correction
1. VarBC France/FMI

a. VarBC long term bias correction

b. SMHI more favourable to short term bias correction

c. DMI/KNMI manual bias corrections

2. Localized stations imply local bias corrections

a. METO bias changes from stations to station

3. Master list of GPS-sites at KNMI (starting with Paul’s list)
4. Communication of Changes 

a. BUFR/COST file

b. Email-list

i. software changes

ii. processing changes (orbits, frequency, OTL)

iii. new stations

iv. Processing missing for 3? Hours 
v. Offsets at supersites from mean (or Kalman Filter solution)

5. Screening coordinates starting with KNMI
6. Data BUFR at processing site direct on the GTS

Nowcasting

1. plots : UK background model field

2. IWV flux + precipitation (JonJones)

3. IWV reconstruction of M. Troller.

4. Case studies
a. Educational material

b. Re-analysis

Open Issues
1. 5 cm Gross error rejection (P. Poli, 1st try for Europe)
2. More extensive stats on gross errors
3. The best sigma0 value?

4. Error correlations (Reima and Martin did some work on this)

5. Time correlations 

User Requirements

1. COST716 URD can be changed 
Next meeting 6 Nov 2007. Either at DMI or KNMI.
Currently quantity and quality of data varies without warning nor notification, and is mixed between ACs. 

Both MF and UKMO apply strong filters in their data assimilation to cope with this, resulting in white lists excluding more observations than would otherwise be the case. 

· Parts of the preprocessing applied by MF and UKMO are quite different, while other are not. different.Both

· Currently NRT GNSS ZTD observations are assimilated in operations only at Météo-France and UK Met Office. Both  

Overview of EGVAP:


Scandinavian data March 07
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GOPE

