Period for T799 high resolution NR
6/27/2007
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.  
Juan Carlos Jusem
In the EC-Nature Run for hurricane season, between 20 and 30 August, we can find:
(1) A hurricane that makes landfall in Florida and then dissipates over the southeastern United States. As you will see, this hurricane is suggested in my skewness plot.
(2) A very intense extratropical cyclone in the Southern Hemisphere that reaches a pressure minimum of less than 925 hPa.  It can be observed between 60S and 65S and between 105E and 115E.

Tom Schlatter

Tom Schlatter advocated that ECMWF generate two T799 nature runs, each one about three weeks long.  One of these should include a period of active convection.  (The other presumably will include hurricane activity).  Nikki Prive and I examined the one-degree resolution output from the T511 nature run from mid March through May.  We looked at convective precipitation, the 500-hPa height field, and the mean sea-level pressure field.  Convective weather occurred frequently in the eastern U.S. from 15 thru 27 April, particularly from the Great Plains to east of the Mississippi River and from the Great Lakes to the near the Gulf Coast.  There was a steady progression of short waves, periodic influx of moisture from the Gulf of Mexico, and frontal activity during this time, all of which helped to support thunderstorm activity. 

Because the spatial scale of convective storms ranges from less than 10 km to more than 100 km, a nature run at the highest resolution (T799) is desirable.  Because the lifetime of most convective activity is a matter of a few hours, nature run output once per hour is highly desirable.  Because the T799 nature run will eventually diverge from the T511 nature run, even though the T799 run shares a state in common with the T511 at the initial time, there is no assurance  (only the hope) that the same convective activity seen at T511 will also be seen at T799.  (This is also an argument against T799 natures runs for extended periods, say, out to six weeks or even longer, when one is trying to focus on specific phenomena and using the coarser run as a guide.) 
Oreste Reale

As for the choice of the T799 best period(s) we completely agree with what Tom Schlatter wrote.  T511 is already a very good resolution to perform OSSEs centered over midlatitude weather systems. The T799 may prove beneficial wherever important convection is being involved.  We totally support their choice of choosing two periods, one encompassing the convective activity  that they have observed on the Rockies, and another focused on an active period over the Atlantic tropical region, both with the highest possible temporal resolution. 

On the particular choice for the latter, we are open to suggestions. Given that we cannot expect, but just hope, that the T799 will replicate and improve some of the systems that we saw in the T511,  the choice exists between a period which has a lot of events going on (such as 15-28Sep), and a period that has one or more very strong and  relatively long-lived systems (either 28Sep-10Oct or 12-21 Oct).  

A reasonable suggestion for the T799 could be therefore a 3-week period from 1 to 22 October.  
Ron Errico

People must remember that DA is essentially a statistical problem. You need long averaging times to get something meaningful. If a spin-up is required, that leaves about 2 weeks. My experience is that 2 weeks is insufficient for most statistics that concern us. What do other people think? 

Michiko

We could work on statistical issues using T511.  Hourly write up and two periods are essential.  My choice is to get two three weeks right now and work on them.  If we really need a longer NR we will negotiate with ECMWF.  We have to make sure ECMWF will save the restart files.

We have to make sure to start early and an interesting event will happen right toward the end. 

Ad Stoffelen

I agree with Ron and Michiko that the two 3-week runs should be regarded as hi-res case studies from a statistical data base of nominal resolution cases (1-year run). More hi-res cases would be needed to statistically confirm hi-res added value with respect to nominal resolution.

Erik Andersson
The HighRes-NR will be suitable for OSSE case studies, and the results might not be statistically significant, that is OK. However, for the purpose of testing in highly convective environment at mesoscale, there is always the possibility to extend the sample by studying several regions of the world within the two 3-week periods. The HR results could also be generalised to a larger sample through comparison with T511 results. 
Michiko et al. 


Erik Andersson  

Cost of the  Nature Run 


First, how many weeks of T799 would generate the same size data set as the entire T511 run? 
-  T511 run is 13 months = 56 weeks 
-  The resolution increase gives factor (799/511)2 = 2.44 
-  Hourly write-ups (instead of 3-hourly) gives factor = 3 
-  Assume all else scales similarly 
-  Then same volume would be produced by 56/3/2.44 = 7.6 weeks of T799. 

Two periods, each with 3 weeks would generate approximately 78% of the T511 data volume. I think T511 was 2.4 TByte, so 2 time 3 weeks T799 would be 1.9 TByte. 

Cost of disks: 
The four USB disks that were used for the shipping of the T511 data set to NCEP have been returned to ECMWF. These could be used again, at no extra cost. 

The cost of sending each disk once across the Atlantic is approx 70 pounds. The return journey for 4 disks = 560 pounds, or ~1100 US dollar. 

Other considerations: 
-   Size and runtime of the job on the computer, and 
-   The available disk space on the computer to store the data while they are being produced, and while waiting for transfer to the archive at ECMWF. 

[Discussion on May 24,2007]

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.  

Oreste Reale 070524

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
August and October Hurricane track by Oreste Reale is posted at

http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/Hurricane.jpg

Tom Schlatter and Nikki Prive  070607
ESRL found  "Convective weather occurred frequently in the eastern U.S. from 15 thru 27 April, particularly from the Great Plains to east of the Mississippi River and from the Great Lakes to the near the Gulf Coast.  There was a steady progression of short waves, periodic influx of moisture from the Gulf of Mexico, and frontal activity during this time, all of which helped to support thunderstorm activity. "

Michiko Masutani 070618 (updated on 070619)
Selcted fields are posted at

 http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/plot.tm/

 (Linked from http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/plot.tm/)
 3 hourly convective precipitation  (CP)  for MAM 2006 over   US

3 hourly 350K PV  for MAM2006  over   US

 24 hourly convective precipitation  (CP)  for T511 Nr period over globe
12 hourly 350K PV  for  the entire  period over globe
12 hourly 330K PV  for  the entire  period over  globe
12 hourly MSLP  for  the entire  period over  globe
24 hourly surface skin temperature (SST)  for T511 Nr period over globe

Files are in png format and tared.

Juan Carlos Jusem 070618
Attached you will find the track of a TC in the SH that starts 
developing  on 03UTC/23 April over the Coral Sea and propagates SEwards 
reaching a minimum pressure of 961 hPa, and then slowly filling 
up. It stpos to be a closed system on the 29th in the subtropics, 
but still has enough vorticity to enhance the development of 
an incipient extratropical disturbance in a process that looks 
like a vorticity merger. 

The new depression grows very rapidly (-36 hPa in 24 hrs) while 
propagating SEwards. At the end of the period covered by the dataset 
(12Z / 2 May) the system is decaying slowly. 

Juan Carlos 

TRACK OF THE TROPICAL CYCLONE AND

 THE SUBSEQUENT EXTRATROPICAL DISTURBANCE

 IN THE SOUTHER HEMISPHERE

 EC-NATURE RUN T511 FULL RESOLUTION

MNT DT UTC LONGIT   LATIT  CENTRAL PRS

APR 22 15Z 157.148 -15.9805 997.846

APR 22 18Z 156.797 -15.6293 996.851

APR 22 21Z 156.797 -15.6293 997.991

APR 23 00Z 156.445 -15.278 998.127

APR 23 03Z 156.445 -15.278 995.089

APR 23 06Z 156.445 -15.6293 992.458

APR 23 09Z 156.094 -15.278 992.912

APR 23 12Z 155.742 -15.278 994.011

APR 23 15Z 155.742 -15.278 991.674

APR 23 18Z 155.742 -15.278 990.508

APR 23 21Z 155.742 -15.278 991.881

APR 24 00Z 155.742 -15.278 991.831

APR 24 03Z 155.742 -15.278 988.15

APR 24 06Z 155.742 -15.278 986.376

APR 24 09Z 156.094 -15.278 986.848

APR 24 12Z 156.445 -15.6293 985.7

APR 24 15Z 156.797 -15.6293 980.296

APR 24 18Z 157.148 -15.6293 978.414

APR 24 21Z 157.5 -15.9805 978.411

APR 25 00Z 157.852 -16.3317 978.195

APR 25 03Z 158.203 -16.6829 975.636

APR 25 06Z 158.555 -16.6829 973.88

APR 25 09Z 159.258 -17.0341 973.548

APR 25 12Z 159.961 -17.0341 972.504

APR 25 15Z 160.312 -17.3854 965.499

APR 25 18Z 161.016 -17.3854 963.603 ------------------

APR 25 21Z 161.719 -17.7366 965.522

APR 26 00Z 162.422 -17.7366 960.758

APR 26 03Z 163.477 -17.7366 963.893

APR 26 06Z 164.531 -18.0878 962.804

APR 26 09Z 165.234 -18.439 962.537

APR 26 12Z 166.289 -18.7902 963.913

APR 26 15Z 167.344 -18.7902 963.329

APR 26 18Z 168.398 -19.1415 963.656

APR 26 21Z 169.805 -19.4927 965.158

APR 27 00Z 170.859 -20.1951 963.234

APR 27 03Z 172.266 -20.8976 965.75

APR 27 06Z 173.672 -21.6 969.605

APR 27 09Z 174.727 -22.3024 970.398

APR 27 12Z 176.133 -23.0049 969.965

APR 27 15Z 177.188 -23.7073 971.203

APR 27 18Z 178.594 -24.4097 974.484

APR 27 21Z 179.648 -25.1122 977.557

APR 28 00Z 181.055 -25.8146 977.519

APR 28 03Z 182.461 -26.5171 975.33

APR 28 06Z 184.219 -27.2195 975.601

APR 28 09Z 185.977 -27.9219 975.464

APR 28 12Z 187.383 -28.2732 976.358

APR 28 15Z 189.141 -28.9756 977.106

APR 28 18Z 190.898 -29.678 978.929

APR 28 21Z 192.656 -30.3805 980.172

APR 29 00Z 194.766 -31.0829 978.641

APR 29 03Z 197.227 -31.7854 977.666

     EXTRATROPICAL CYCLONE

MNT DY UTC LONGIT   LATIT  CENTRAL PRS

APR 29 06Z 200.391 -36.7024 973.772

APR 29 09Z 200.039 -38.4585 965.228

APR 29 12Z 201.797 -39.1609 957.725

APR 29 15Z 201.445 -39.8634 947.612

APR 29 18Z 201.797 -39.5122 942.257

APR 29 21Z 202.5 -39.1609 940.183

APR 30 00Z 204.258 -39.5122 938.072

APR 30 03Z 205.312 -39.8634 937.789 ---------------------

APR 30 06Z 206.367 -39.8634 939.446

APR 30 09Z 207.422 -39.5122 941.359

APR 30 12Z 209.531 -39.5122 942.139

APR 30 15Z 211.289 -40.2146 942.832

APR 30 18Z 212.695 -40.5658 945.736

APR 30 21Z 214.453 -41.2683 948.086

MAY 01 00Z 215.859 -42.3219 948.866

MAY 01 03Z 216.914 -43.0244 950.828

MAY 01 06Z 217.969 -43.7268 952.898

MAY 01 09Z 218.672 -44.4292 954.576

MAY 01 12Z 219.727 -45.1317 955.701

MAY 01 15Z 220.781 -45.8341 956.829

MAY 01 18Z 221.836 -46.1853 958.43

MAY 01 21Z 222.891 -46.5366 959.774

MAY 02 00Z 224.297 -47.239 960.297

MAY 02 03Z 226.055 -47.9414 961.806

MAY 02 06Z 227.461 -48.9951 962.742

MAY 02 09Z 229.219 -50.0488 962.744

MAY 02 12Z 230.625 -51.4536 962.658

Oreste Reale 0706218

As for my contribution, the only think I would like  to ask is that the October period does not stop exactly in 3 weeks around the 20th, but has a few days (5?) more. 

As I said before, I do not expect the T799 to reproduce  the T511 synoptic features, except for the first few days,  so I am not sure I understand completely this search for individual synoptic disturbances.   I rather think that the large-scale environment is likely to be similar in T511 and T799. 

With this reasoning,  since the October is an extremely favorable period for  Atlantic tropical cyclognesis in the NR both on the  Cape Verde region  (very low easterly vertical shear to the south of the AEJ)  and also on the Caribbean (baroclinic midlatitude activity  confined much more to the north)  it would be nice to get the longer possible slice of it. 

Other than that, I do not have further comments on the choice.. 

Pat Fitzpatrick  070618

I would like to point out we have also made some plots independently for the U.S during the two time periods of itnerest. They are available at: 

ftp://ftp.ssc.erc.msstate.edu/outgoing/ntran/OSSE/ 

   
Yoshiaki Sato 070618

Over Japan
I made daily quick looks for Z1000 & Z500 over JMA-RSM region. 

For hurricane season run, there are no remarkable event over Japan area. 

For mid latitude storm run,  there are rapid developing low pressure system passed over 
Japan around 20 Apr. And it was followed by the next  systems around 24 Apr. 
They are related to the cut off low at 500 mb and such a case sometimes bring severe spring storm, I think. 


The first half of the October looks very stable near Japan. At the end of September, there is a small tropical (?) storm to the east of Japan on 27-30. But I don't know this event is enough remarkable. 


For strong typhoon, it looks there is only one event on 4-12 Aug. 

Plot are posted at

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/
Daily MSLP  in post script format is posted at

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp/  
12 files for EC region  are tared as:

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp/mslp.EC.tar
12 files for US region  are tared as:
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp/mslp.US.tar
 12 files for Japan  region  are tared as:
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp/mslp.asia.tar
jpg files are posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp.jpg/

Maps for October and Aprils are

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp.jpg/mslp_erp2005100100.jpg

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp.jpg/mslp_erp2006040100.jpg

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp.jpg/mslp_jpn2005100100.jpg

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp.jpg/mslp_jpn2006040100.jpg

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp.jpg/mslp_nam2005100100.jpg

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/mslp.jpg/mslp_nam2006040100.jpg

Michiko Masutani  070619    
 http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/plot.tm/
Convective precipitation 

CP_EC_MAM_6hr.tar   US and EC area  3/15-5/15
CP_EC_SON_6hr.tar   US and EC area 9/15-11/15

CP_GLB_EC_12hr_1-1000.tar   
Global 12 hourly  file 1-1000

CP_GLB_EC_12hr_1000-2000.tar 
Global 12 hourly  file 1000-2000
CP_GLB_EC_12hr_2000-3000.tar
Global 12 hourly  file 2000-3000
CP_GLB_EC_12hr_3000-.tar
Global 12 hourly  file 3000- 
Mean Sea Level Pressure

MSLP_GLB_0315_0515_6hr.tar

6 hourly global   3/15-5/15
MSLP_GLB_0915-1116_6hr.tarU

6 hourly global  3/15-5/15

MSLP_GLB_EC_12hr_1-1000.tar  

Global 12 hourly  file 1-1000
MSLP_GLB_EC_12hr_1000-2000.tar 
Global 12 hourly  file 1000-2000
MSLP_GLB_EC_12hr_2000-3000.tar
Global 12 hourly  file 2000-3000
MSLP_GLB_EC_12hr_3000-.tar

Global 12 hourly  file 3000-

Potential Vorticity 

330K 
PV330_GLB_EC_12hr_1-1000.tar
PV330_GLB_EC_12hr_1000-2000.tar

PV330_GLB_EC_12hr_2000-3000.tar

PV330_GLB_EC_12hr_3000-.tar
PV350_GLB_0316-0516_3hr.tar

PV350_GLB_0915_1115_3hr.tar
PV350_GLB_EC_12hr_1000-2000.tar

PV350_GLB_EC_12hr_1-1000.tar

PV350_GLB_EC_12hr_2000-3000.tar

PV350_GLB_EC_12hr_3000-.tar

PV350_US_MAM_3hr.png.tar
Surface Skin temperature (SST) 
SKT_GLB_24hr.png.tar


I can see tropical storm  in middle of pacific in end of October to beginning of November in my MSLP map. Unfortunately  if T799 NR starts on October 1st, this storm will occur after the T799 NR.  However, T799 NR may produce different storms after one or two weeks.   

The Tropical storm in SH pacific mentioned by Juan is also clear in MSLP map. This storm start around April 20 and die in beginning of May.  Yoshiaki found storm over Japan in the same period.  Peak is about April 24th.  On the same day we find storm over the US.  

October 15-16  and  April12-14 , there are convective rain over  UK.  In October 6-10 convection  over southern Spain.

