Period for T799 high resolution NR
7/10/2007

Meeting in May 24th
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. There are many hurricane in September and one very strong one in October. 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. "
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

 Updated on 070629
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
Z500 and T850 are also posted.
Michiko Masutani  070619    
updated on 070629
 http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/plot.tm/
CP: Convective precipitation 

12 hourly global map for entire year is saved in 4 tar balls.

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, PV at 350K  PV at 330K, Surface skin Temperature (SKT) to show SST are posted.
For easy view from web browser smaller figures of 12 hourly (SST for 24 hor) global maps are posted at 

http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/web_tm/
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/web_tm/CP_GLB_EC_12hr/
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/web_tm/MSLP_GLB_EC_12hr/
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/web_tm/PV330_GLB_EC_12hr/
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/web_tm/PV350_GLB_EC_12hr/
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/web_tm/SKT_GLB_24hr/

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.
Michiko Masutani  070627

May I propose starting dates October 1st and April 10th. 

Now ECMWF  is about produce T799, 91 level one hourly nature run for selected 
period. The summary of the discussion about T799 NR period is postedat

http://www.emc.ncep.noaa.gov/research/JointOSSEs/forums

We agreed to make two three week T799 NR 
    1)Hurricane season starting from end of September. 
      One good hurricane developed beginning of October 2005 and 
       possibly more later on. 
    2) Active convective weather period in April 2006. 

August and October Hurricane track by Oreste Reale is posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/Hurricane.jpg 

Daily maps over  USA, EC, and East Asia is created by Yoshiaki Sato of JMA and 
posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/ 
Various time series of png files are generated by Michiko and posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/plot.tm/ http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/web_tm

Nature Run is free and available  to users in meteorological community known to 
ECMWF. Please respect  the ECMWF data policy "The data will be issued to 
nominated named recipients. Re-distribution rights is not given." 
Tom Schlatter 070627

Michiko, both starting dates are okay with us, with the understanding that 
the model integration goes for at least 21 days. 

Tom 
TonZhu 070627 

According to Oreste.Reale's analysis (June 7's talk), are we going to miss the beginning stage of a good hurricane on the end of September? Is there any other major hurricanes with complete life cycle during the first three weeks of October? 

Tong 
Oreste Reale 070627

I am afraid that my viewpoint has being misrepresented in the preivous emails. I would like to clarify my opinion.

As said before, I am strongly convinced that we cannot and should not expect a replica of the T511 in the T799. This is simply impossible in a free running model with no assimilation of data.

What we should be concerned about is the large scale envinroment and the occurrence, intensity and lifespans of systems within a given  period. October is a very favorable month because the TEJ at 150-200 hPa and about 4-12N and 20W-20E, (which causes vertical easterly shear over  developing waves) is being strongly reduced, and being a planetary scale  feature related to the Indian monsoon, it is very likely that a similar reduction will be  present in the T799. When easterly vertical shear is weaker at about 4-10 degrees north, any small -horizontal cyclonic shear- at about 600-650 hPa induced by the AEJ is going to be effective in promoting cyclonic development.

Second, baroclinic activity over the central Atlantic is strong but confined at a relatively high latitude. This causes the westerly  shear, which is the second cause of tropical suppression once a formed  storm is away from the deep tropics, to be reduced. As a consequence, the environment is favorable for further development once tropical depressions reach the central Atlantic. But also, once a mature storm reaches the strong midlatitude activity at higher latitudes  spectacular extra tropical transition are likely to occur in the T799 as they did in the T511.

Third, when a high number of developing systems is present within a given period, it is highly likely that systems will interact and that we will not have `simple', `well-behaved', `easy' systems which may not be useful from the OSSE point of view.  We may have instead binary interactions, singularities and loops.

All these 3 aspects (low easterly shear at 4-12N, low westerly shear at about 20-30N and very strong westerly shear at higher latitude, overall frequent formation and interaction of vortices) are present in late September and October.

These are, in my opinion, the points that we should consider for the choice of the T799 period centered on hurricanes.. In other words, in October  almost every wave does show some sign of development and many systems reach maturity.

If we have a one-month run that spans throughout late September until the end of October, we have a very good chance to see again in the T799 many systems to develop and interact. But I am convinced that these will _not_ be the same systems seen in the T511, especially after one week away from the initial conditions....

Best regards

 Oreste
Oreste Reale 070627
Sorry about the unclear sentence, which refers to the T511..

> This is simply impossible in a free running model with no assimilation

> of data.

What I meant is that it is not reasonable to expect the T799 to reproduce the exact same systems created by a free running model run at a lower resolution.. especially in the tropics.

It is therefore likely that only the large scale tropical  environment produced by the T511 is going to appear in the T799.

As such, I agree with Ron on that a slightly longer period (30 days instead of 3 weeks), starting from late September would be more advisable.. giving a higher probability of interesting systems to develop in this environment...

Best regards

Oreste
Pat Fitzpatrick 070627
I've been following the discussion about Atlantic tropical cyclones  (TCs) with interest. If you start the runs in late September, you should  get some TCs. However, the peak Atlantic season is Aug 20 to early  October, with a peak on September 10. Furthermore, most Category 3-5  storms tend to be in late August and early September. If TCs are of  interest, this is the period to concentrate on.

It just depends on how strong the TC interest is, and on the  availability of computer resources, I suppose...... 
Pat Fitzpatrick
Michiko Masutani 070628 
I suggested October 1st, so we can make sure we will have one good hurricane. On April 10th there is a storm just west of UK.  However, we have to consider spin up period.  Do you think it is better to start September 28? 

Ron is questioning about two three week periods for T799 NR. 
Record of discussion is posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/forums/T799NR_Period.070627.doc 


Steve Lord told me April and May is important to test GOESR data and Tom Schlatter and other  were also interested. Tom Schlatter said 
"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." 

I have not heard strong voice from GOESR group to insist Spring period. 

ECMWF will save restart run and there is a still hope for extra few week to be added after three weeks. 

Erik mentioned spin up from T511 to T799 will not take long.  I wonder if he has some experience.  In operational forecast we reduce the resolution with forecast time.  That will produce various noise.  How about noise to increase resolution?  If you have any experience to share please post. 

Michiko 
Jean Pailleux 070628

Michiko Masutani a écrit : 



Erik mentioned spin up from T511 to T799 will not take long.  I wonder if he has some experience. 

   Michiko, 
Oh yes, Erik has a lot of experience! 


  In operational forecast we reduce the resolution with forecast time.  That will produce various noise.  How about noise to increase resolution?  If you have any experience to share please post. 

  Whenever an increase of resolution is made on an operational model, research experiments and also operational suite are run at high resolution, from the low resolution to start with. And indeed the spin up is short when one simply adds the short waves.  This is confirmed by the climate runs (which look more like the nature runs),  for example  when one starts a climate regional  run from a global one at lower resolution. 

   Have a nice summer, 
                             Jean 
Michiko Masutani 070628

Ron Errico 070627
I have avoided most of the discussion of this topic (T799 NR). 
But I have one question: Given that data assim is a fundamentally statistical problem, and therefore that you cannot learn much from any single realization, and further given that experience shows that at least a 1 month averaging period is necessary to get sampling noise low enough, and that ta least 1 week is likely required for spin up of the DAS, why have 3 week periods been selected? What do people expect to learn from them?  I presume this question has been discussed at length. 
Lars Peter Riishojgaard 070627

Michiko and Ron 

I too have largely stayed out of the discussions about the specific period. The reason for this is that I do not think you can do a credible OSSE over a three-week period.  Once you get into a mode of cherry-picking those periods down to specific days based on specific weather patterns, my feeling is that the overall credibility and general interest of the exercise decreases even further. I am still hoping that eventually we will be able to extend at least one of the two periods to the six weeks that is really the absolute minimum for doing a meaningful experiment. 

Lars Peter 
Michiko Masutani 070627 . 
Lars Peter
I was told from Steve Lord that we have to work on tornedic storms in Spring to test GOESR data.  However, Tong Zhu said they are mostly interested in hurricanes.  Fuzhong is out of town right now.  I am wondering how GRI in Mississippi think about GOESR need. 

We need T799 NR to study Hurricane and April is important for mesoscale OSSE. So it is really become important when we are ready for mesoscale OSSEs.  That how I think. 

One possible compromise is 5 weeks in starting from October 1st. Two weeks in April 20. This cover TC in SH Pacific and storm in US.  I hope these will reproduced after two days.  The system over  UK is not that important. 

Michiko 
Michiko Masutani 070628

Steps towards regional high resolution OSSEs

There are several steps for regional high resolution OSSEs. 


1) Nesting regional model to global model in analysis. Probably we will use T170 for global analysis most of the time to conduct many experiments, there will be a lot of work left for regional model to simulate T511 and T799 resolution data. 

2) clarify the requirement for high resolution model.  Requirement should include format of out put. 

3) While we are working on (1) notify the requirement to people who works on high resolution model. 


When we identify model which is ready to produce high resolution NR, we have two way to produce NR.

4A) Nesting high resolution regional model to T799 NR to produce high resolution regional NR.  Time and lateral Boundary condition for the regional model will be from T799 NR. 

4B) Start high resolution global model start from T799 NR.   This is my preference because noise from lateral boundary condition could be as large as data impact. 


Presentation by Dr. Fuzhong  Weng was very impressive.  It is posted at 

http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/RADIATION/FWeng_GOES-R%20OSSE-Prototype%20Demo.pdf 

There are more than one candidate for high resolution model.  I am afraid we have to watch out for ability to produce pretty pictures.  Pretty pictures does not necessarily mean good model. 

It seems CSU is developing high resolution model. However, confidence in the slide presentation by Fuzhong was more than confidence I felt in AGU special session for cloud resolving model. 


Global high resolution model may be ready in time and that will avoid problem from lateral boundary condition. Takeshi Enomoto of JAMSTEC has been interested in making NR.  His recommendation is  using NICAM.  I am afraid the model is not ready for this time and he could not get funded for making NR.  NICAM uses ICosahedral 3.5km resolution grid and cloud resolving model. 
http://www.ccsr.u-tokyo.ac.jp/~satoh/nicam/index.html 
When I talked to Dr. Matsuno in Jan 2006, 7km model is stable, but the 3.5 km model get unstable in 3 month. 

Lars Peter Riishojgaard 070627

Michiko and Ron: 
The reason why I stayed out of this debate is that I think that on the global side we will be able to do a lot of really interesting things with the T511 run. Sure, T799 will provide hopefully a more faithful reproduction of some of the more intense features, but since the votes came out in favor of two separate three-week periods, I don't see how we can design a meaningful experiment with any kind of statistical significance to the results. I understand that the requirements for the high resolution run is driven by the mesoscale people, so I think it is fair to let them decide what they want to see. I still don't know how they would use the three-week runs, but more importantly I do not at all have a clear view of the overall methodology for "mesoscale OSSEs". 

There are issues with regional OSSEs that I'm not sure have really been thought through.  E.g. how do you treat the boundaries in the nature run? Bear in mind that you can actually do NWP quite successfully with a limited area model just running off of good lateral boundary conditions, with no local observational input whatsoever. That is a very different situation from what we are faced with in the global systems, and it has a profound impact on how you would design your experiments. I would suggest that we put "Methodology for regional OSSEs" on the agenda as a discussion item for one of our group meetings in the late summer/early fall. In the meantime I'm happy to live with the majority vote on the period for the high resolution nature run. 

Lars Peter 

Tong Zhu 070627

After I contacted with Fuzhong, we think the April 10th is also 

necessary for GOES-R study.

Tong

Fuzhong Weng said the following on 06/27/2007 2:20 PM:

> I concur. We need to see GOES-R HES can provide the  capability in 

> determining the atmospheric structure for convective initiation. 

> Please keep your active discussions with her.

> Thanks

>

> Fuzhong

>

> Tong Zhu wrote:

>

>> Fuzhong,

>>

>> I talked with Michiko this morning about the T799 NR period. Now she 

>> propose two three-week runs starting from October 1st, 2005 and April 

>> 10th, 2006.

>>

>> She said that the idea for April 10th run was sent to her from Steve 

>> Lord, and Steve got this propose from your or someone in GOES-R 

>> project. I said I don't know this, I will check with you. October run 

>> will provide good hurricane cases in Atlantic Ocean, while the April 

>> run will provide some small scale convections in Great Plains. 

>> Michiko said *if GOES-R group do not interest in April run, Tom 

>> Schlatter will be the only person who want April run. Then she may 

>> propose just one 6-week run for October.*

>>

>> I think April run maybe also useful for us to demonstrate GOES-R 

>> impacts. Because one important advantage of GOES-R data is high 

>> temporal resolution, which can catch up the fast evolution of 

>> convections.

>>

>> Please let me know your opinion.

>>

>> Tong

Michiko Masutani 070628 

Tong Zhu who will simulate GOESR data for Fuzhong Weng confirmed that convective storm in April May will be GOESR interest. 

T511 and T799 are not exactly same but they will be close for first one week for so.  Therefore, it is worth while to look into T522 NR and look for interesting events for GOESR OSSEs. 

There are people who want longer period for October.  We need stronger argument to split NR to two three weeks.  I am considering 4 weeks in October two in April.  We can start April 20 instead of April 10th.   April 24th is a good day for storm over US.  A system over UK  aroun April 12th may not be so interesting.  It is possible ECMWF is willing to increase the length of the NR for a week or so.  ECMWF will save the restart file, so they will be able to add more days later on but it will be much more work to add extra period later. 

I have posted 12 hourly time series of Convective precip (CP), MSLP,  surface skin temperature (i.e. SST), PV350, PV350. in 
 http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/web_tm 
I am sorry thumnails do not show the time but if you move the cursor over a thumnail, the file number will appear.  1221 for 10/1/2005 and 2861 for 4/24/2006. The dates are in diagrams. 

You can down load original file from 
 http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/plot_tm 

Yoshiaki Sato of JMA made monthly map for EC, USA, and JMA region and post script files are posted from 
 http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA 

I hope these will help to assess the most interesting period for GOESR OSSE. 

Michiko 

Tong Zhu 070628

I think it is a good idea to have a 4-week run for hurricane case starting from September 27, and another 2-week run for convection case in April. We may need to confirm with Tom Schlatter about the time of good convections US. 

Thanks, 

Tong
Tom Schlatter 070628

Michiko, this is the first suggestion I've heard for a high-resolution simulation in April of less than   three weeks, and I must strongly object.  I agree with Oreste that we cannot expect to see the same   weather systems in the T799 nature run as in the T511 nature run, and this is even more true   for convection than it is for tropical storms.  Our major reason for suggesting an April simulation   is that the synoptic pattern is favorable for rather frequent convection east of the U.S. Rocky   Mountains.  A three-week simulation starting about 10 April may be sufficient to study mostly   wave-forced convection and perhaps also some convection forced at low-levels.  I note that   Lars Peter believes that even three weeks is far too short.  Given the spinup time, two weeks   would not be worth the effort.

T799 will not explicitly resolve the convection, but it will resolve many of the atmospheric   features that force convection and, for that reason alone, simulating the April period will be   worthwhile.  

I think the advantages of a high-resolution (T799) global nature run are formidable.   Complications arising from lateral boundary conditions in a regional OSSE really dull any    conclusions that one might draw and will severely limit the lengths of forecasts that can be    considered.  I expect that it will be 4-5 years before another global nature run at significantly    higher resolution can be considered.  It was 14 years between the last ECMWF nature run and    the current one. 

Michiko Masutani 070628

Tom Schlatter said nature run with less than three week is not worth considering. Please note that he mentioned about problem of lateral boundary condition. 

We could ask four weeks for October and Three weeks for April starting April 10th.  If Erik does not submit two job at the same time he can run more than six weeks total, I think. 

Tong suggested September 27 as starting date.   In fact the hurricane was quite established by October 1st. So it is nice to have a few days before October 1st. We could ask start the  NR on 27th and if hurricane  was not generated by October 1st, then start on October 1st. There is a good TC in Pacific starting about October 20th. 


Michiko  

Pat Fitzpatrick 070629

I've had some excellent personal feedback on my recent comments regarding  hurricane climatology in the NR runs which have clarified some questions I  had. However, there is still a chance that the hurricane cyclogenesis and  their evolution/track  results will be different when rerun at higher  resolution. We know from practical experience in the tropical cyclone  community how sensitive genesis, intensification, and track are to  resolution; these small changes could also alter the climatological peak  period with completely different results if the new runs also include that  period.

Of course, there is no way to know until the higher runs are done. Its  just something to consider and to be aware of. 
Pat Fitzpatrick

Michiko Masutani 070628 
Erik and Jean: 
Henry Juang presented a talk at ECMWF workshop last year about his T1278 run experiments.  He is looking for the reference. He took initial condition from T382 model and used same 62 vertical levels.  He said after 6 hour T1278 run has more detail compared to T382 but there is no such a thing called shock noise in this process.  However, it must took  some time to build all T1278 feature. For T799 NR probably we do not have to discard any day but still it may take some time to build all T799 feature. 

There are people  who are interested in much smaller scale.   They wants NR with few km  resolution with cloud resolving model.  I am arguing with these people that it will take some time for these model to be useful and ability to produce pretty picture is not good enough for useful NR.  The resolution of data which they claim is also questionable. 

However, I am trying to persuade these people T799 NR will provide initial condition for higher resolution NR.  Possibly the model will be the next NR in several years time. 

I have attached a E-mail I sent to people who are interested in regional OSSEs.  I also attached Email communication with Lars-Peter and Ron Errico about T799 NR period.  I think I can share this idea with limited people.  I have to make strong argument so that much resources will not drift to regional OSSE to justify high resolution satellite data. 

Michiko 

Ad Stoffelen 070629

I agree with Lars Peter that statistically useful OSSE impact experiments can be done at T511.

In addition case studies at T799 will be very useful and may be compared with the more general statistical findings at T511.

Data assimilation in very high resolution models (for the short term) is still in its infancy and OSSE do not seem the right tool to me to further experiment with this. OSE-type experiments should first be convincing.

Running high-resolution models indeed shows nice features. However, in data assimilation we try to find deterministically the 4D dynamics, rather than to simulate it. So, even if smaller scales ride on determinstic larger scales in high-resolution models, the general experience is that these smaller scales are not deterministic. This is, their appearance is realistic, but their phase and amplitude is generally inaccurate. Therefore, these model scales add to the background error variance, rather than to reduce it. We are then faced with the problem of how to spatially (and temporally) distribute these (larger) innovations to not only correct the larger scales, but also to correct the phase and amplitude errors in the high-resolution scales (added by a hi-res model). It may be clear that when the analysis on the larger (resolved by a state-of-the-art DAS model) scales is comprised by the presence of un(der)determined smaller scale model features, then in that case the model forecast may be compromised as well infavourably. 

So, there exists a relationship between the GOS and the number of degrees of freedom that we can permit in our deterministic DAS models. Successful DAS are generally tuned to this relationship and lack scales below a few 100 kms. I believe, we should generally focus the OSSE work on these successful DAS and on statistical assessments at T511.

Cheers,

Ad
Michiko Masutani 070629 6:42am (EDT)
Please find attached discussion about spin up period of T799 NR and length of T799 NR.  GOESR group confirmed convective storm in April is very important. However, there are wish for longer period in October.  I suggested shorter period for April to get longer period for October.  But less than three weeks does not seems be acceptable.  I made Tom very unhappy.  Ad Stoffelen noted importance of high resolution NR. 

Jean Paileux wrote there are a lot of experience in increasing resolution at ECMWF. They have to do this type of experiment when they implement higher resolution model.   NCEP has a lot of experience as well.  I could not get hold of Mark Iredel but I managed to talk to Henry Juang.  He said there is no noise or shock to increase resolution but there is a spin up time to develop full high resolution features.  Six hour forecast show much finer features in high resolution model.  His write up will be posted from ECMWF workshop proceeding. 

Michiko 

Michiko 070629  6:56
Erik: 
Attached is the discussion with GOESR and ESRL, who are interested in meso scale OSSEs.  Nesting meso scale model is fine this will mimic the operational procedure.  However, I am really trying to stop meso scale NR.  There are wish for longer period for October.  Shorten April was not acceptable. 

Do you think it is possible to have four weeks for October. I think there is a TC over Pacific around October 20th. Good hurricane is established on October 1st.Tong suggested September 27 as starting date. 

Is it possible to start NR  on September 27th and check if hurricane is formed by October 1st.  If there is no hurricane on October 1st, then start T799 NR on October 1st to ensure at least one hurricane.  Is this too much work? 

Michiko 

Erik Andersson  070629 8:07am(EDT)
Today I've started the T799/L91 NR, as follows: 
start date = 2005092712 
fc length = 840 hours, that is 35 days to end of October. 
hourly post processing 
model time step = 720 s = 12 minutes (default) 
PP-fields and levels = same as 511-NR 
96 processors * 4 threads = 384 cpus 

Based on a 48-hour test fc yesterday I predict it will take 
16 to 20 hours elapsed time 
and generate 1.5 Tbyte of data. 
The archiving of the data (moving from IBM disks to MARS tapes) might take about 2 days. 

On Monday I should be able to count the number of TCs, I successful. 

Erik 
Michiko to all 070629 3:30pm

Erik Andersson  started the T799/L91 NR today. 
The initial condition is from T511 NR at 12z September 27 2005 and end on October 31st 2005 with hourly write up. There will be another run for April 2006. 

The discussion on T799 NR period is posted at 
http://www.emc.ncep.noaa.gov/research/JointOSSEs/forums 

We agreed to make two short T799 NR 
    1)Hurricane season starting from end of September. 
      One good hurricane developed beginning of October 2005 and 
       possibly more later on. 
       Hurricane in August seems to be dynamically forced 
        and not suitable for data impact study. 
       There are many hurricanes in September but 
        strong hurricane in October is better for OSSEs. 

    2) Active convective weather period in April 2006. 

August and October Hurricane track by Oreste Reale is posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/Hurricane.jpg 

Daily maps over  USA, EC, and East Asia is created by Yoshiaki Sato of JMA and 
posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/ 
Various time series of png files are generated by Michiko and  tared and posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/plot.tm/ 
Smaller files can be viewed from web browsers. 
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/web_tm 

Please visit Joint OSSE web site 
http://www.emc.ncep.noaa.gov/research/JointOSSEs/ 


Nature Run is free and available  to users in meteorological community known to 
ECMWF. Please respect  the ECMWF data policy "The data will be issued to 
nominated named recipients. Re-distribution rights is not given." 

Michiko 
Eugenia  070629 5:09

Dear Michiko: 

I have a question: Will there be observations from the nature run available as well? If yes, great. If not, could you point me to another less sophisticated nature run for which you do have observations? 

Thanks! 

I appreciated the support when Malise died! 

Eugenia 

Michiko 070629 9:09

Eugenia: 
Jack has produced some conventional observation for T511 run for three month and posted at 
ftp://ftp.emc.ncep.noaa.gov/exper/mmasutani/NR2006/SIM_OBS/prepbufr/jw.070322 
1deg x 1deg resolution verification data are posted from 
ftp://ftp.emc.ncep.noaa.gov/exper/mmasutani/NR2006/index.NR2006.html 

Simulated data from old T213 NR and verification data are posted from 
ftp://ftp.emc.ncep.noaa.gov/exper/mmasutani/NR_T213 

Let me know if you need any help. 

Michiko 
Erik Andersson 070702 6:39

Michiko, 

The T799 NR for October has run during the weekend and is currently being archived to MARS. 
I've verified that the initial data were correctly taken from the t511 NR, both upper-air (including ozone) and surface forcing (SST and ice). 

I've included some plots comparing t799 and t511 NR for October. You'll see that the TCs are not quite the same in the two runs (as we expected). In T799 we have certainly lost the Caribbean one making landfall in Mexico (or it is a lot weaker), but we have gained a major recurving one off Japan. The main N.Atlantic TC at the beginning of the month appears almost identical in both runs. 

I'm not entirely sure about the weaker TCs that were spotted in the t511 run in the eastern/central Atlantic. I can see two such TCs in the t799, but they do not correspond exactly to their t511 counterparts. 

Erik 

Posted at

ftp://ftp.emc.ncep.noaa.gov/exper/mmasutani/T799NR/T799NR_diag/T799_EA_070702

Michiko070702
Erik: 
Thank you very much for your work and getting support from ECMWF. 

This run helps us to make up mind for the starting date for April T799 run.   I think SST in Gulf of Maxico rose some time in  April.  We should check large scale flow to make sure we will get nice storm in T799 run. 
Could you advice how long the April NR would be? 

I would like to make sure what plot.  Did you plot Max of vorticity from hourly archive for T799 and three hourly archive from T511 and min for Z100.  T511 shows some dotted pattern but T799 does not.   The diagram Oreste produced from VO900 and SLP look very similar but probably you plotted from model resolution. 
Michiko, 

Erik 070702
In both cases I plotted 1.5 by 1.5 degree data with 6-hourly resolution in time. Then I applied max (or min) function to each grid point. In the case of z1000 I subtracted the monthly mean (or rather a mean over the 840 hours minus the initial 24 hours, that is the last 816 hours of the period) in order to remove some of the general latitudinal dependence of the z1000 minimum. 

The April run can be same length. If required. That is about 35 days. The practical limit is on runtime, disk storage and eventually the number of tapes to ship. All OK for 35 days I think, except before creating the disk-data to ship I must check what we agreed for the pressure level data resolution for the t799 run. 

Erik 

Michiko 070702

Erik: 

I am glad 35 days is possible.  That will make T799 NR much more valuable. 

It seems 1.5 TB total is safe volume for 2TB disk space. 

I hope Ozone was archived. I hope Potential temperature level data will be included.   I think I can see the trace of PV towards Pacific TC along equator. 
1degx 1deg data for the surface was very useful  if they fit into USB disk. 

I posted diagram you sent at 
ftp://ftp.emc.ncep.noaa.gov/exper/mmasutani/T799NR/T799NR_diag/T799_EA_070702
Erik 070703

I will run the 2nd T799 NR this weekend, setting it up on Friday. 
It will take initial data from T511 on the April 10th at 12Z, unless I hear otherwise from you. It'll be 35 days long.  Hourly write ups. 

The plot shows 10th April as the 11th panel, which is day 344, fcstep=8256 hours. 

Michiko 070703
Erik Andersson will submit T799 NR for April 2006 this week end. It will be 35 days long starting on April 10th. 

If you have any comments please send ASAP. 

Discussion on T799 period is posted at 
http://www.emc.ncep.noaa.gov/research/JointOSSEs/forums/T799NR_Period.070629.doc 

Time series of Z1000 from T511 NR for the April T799 NR period is produced by Erik and posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/T799NR/Z1000_T511_060410-35day.gif
http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/T799NR/Z1000_T511_060410-35day.ps


I think there is a warm SST build up in gulf of Maxico during April 2006. 
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/sml_tm/SKT_GLB_24hr/ 
Z500 T850 MSLP over US, EC, and JMA region produced by Yoshiaki are posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/JMA/April2006/ 
PV350 PV 330 CP, MSLP SST for entire T511 period are posted at 
http://www.emc.ncep.noaa.gov/research/osse/NR/ECMWF_NR_Diag/sml_tm/ 

 Michiko 070705
I plotted zonal mean U200 for MAM2006.  It seems that starting from around April 10  Zonal mean at (30N-40N) U200 decrease until April 26 and come back to max on May 11th and decrease. U200 at (40N-50N) has  minimum  around May 1st.    So  I wonder it is stormy around April 24-26 at around 35N in general?   I have to check storm around May 1st in 45N. 

http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/T799NR/U200zm.MAM.eps
http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/T799NR/U200zm_graph.MAM.eps

I have plotted Zonal variance of V200.  There are large variance in NH beginning of April and April 10th is about the time the the variance decrease.  I wonder how this will affect the T799 run. 
http://www.emc.ncep.noaa.gov/research/osse/NR/Jun07/T799NR/V200variance.MAM.eps
Michiko 070706  7:11
Erik: 
It seems that 35 day starting from April 10 will cover one index cycle.  during the first half, wave is more active in subtropics and during the last half period wave is mode active in higher latitude. 
Forcing from tropical SST is weak.  Elnino index is -0.2, which is minor lanina. 
http://www.cpc.noaa.gov/products/analysis_monitoring/ensostuff/ensoyears.shtml 
I can see small peak in west of date line, which may be link to TC in SH in late April.  SST of Calibian and Gulf of Maxico  increased in late April which may help to reproduce midlatitude convection. 

Between April 5- April 16, there are significant peak in zonal variance of V  around 40N. 

Since no one  complained about April 10th as starting  date. you can start T799 NR on April 10th.  If you can increase the length of NR, it is worth while to start earlier such as April 5th. 

4pm in UK will be 9am in Boulder an I hope people will read this E-mail by then.  Since I have not heard from any thing, I do no think you have to wait. 

Michiko 

Erik 070706  7:22

This morning (UK time) I've prepared all the initial data, so NR is now ready to go for the 10th April. 

It takes a few hours to do that, but I could do it again if someone proposes another starting date. 

Erik 

 Michiko 070706   11:36

Erik: 
It must be 4:30 in your time.  I have not hear from anyone.  April 10 th is the middle of transition and good day to start T799 run.  It will reproduce T511 for first one week or so, I expect.  So at least one storm over UK.  As Ron and Lars Peter said there are so much we can guess what will happen in T799 from T511 NR. 
We will just pray for good convections, storms and TCs in T799 NR. 

Michiko 

Michiko 070709 

T799 started from 12Z 10th April. 
Hourly MSLP and CP (convective precip) 1 by 1 degree are available in the ftp site: 
ftp://ftp.emc.ncep.noaa.gov/exper/mmasutani/T799NR/APR06/tm_1by1 
Erik Andersson said: 
"There are certainly 5 or 6 major convective precip events in this period." 


