Notes from the TWENTY-EIGHTH FORMAL CEOP Teleconference ON Model Output Data Issues HELD ON 12 SEPTEMBER 2006

Final draft 30 November 2006

1. 
INTRODUCTION

The 28th CEOP Model Output Teleconference took place on Tuesday 12 September 2006 at 13:00 UTC. The discussed topics included (i) the list of model output parameters requested by CEOP – additional variables suggested for Phase 2, (ii) the strategy for MOTLS data conversion in Phase 2, (iii) the current status of NWPCs and the MPI archive, (iv) proposal for CEOP cloud observational dataset, (v) new features and capabilities of the WTF-CEOP data integration system, and (vi) other CEOP international issues.

Participants

The participants were:

Toshio Koike

 Tokyo, Japan, CEOP Lead Scientist

Mike Bosilovich
 
 Greenbelt, Maryland, USA; Representing GMAO at NASA GSFC
David Mocko

 Greenbelt, Maryland, USA; Representing GMAO at NASA GSFC
Ken Mitchell 

 Camp Springs, Maryland, USA, Representing NCEP
Sid Katz 
 Camp Springs, Maryland, USA, Representing NCEP
Hiroko Kato

 Maryland, USA; Representing GLDAS/LIS
Alex Ruane 

 La Jolla, California, USA; Representing ECPC
Paul Earnshaw

 Exeter, UK; Representing UK Met Office (UKMO)

Martin Köhler

 Reading, UK; Representing ECMWF

Raffaele Salerno
 Milan, Italy, Representing EPSON Meteo Centre (EMC)

Hiroto Kitagawa 
 Tokyo, Japan, Representing JMA
Beate Geyer

 Geesthacht, Germany; Representing GKSS
Burkhardt Rockel 
 Geesthacht, Germany; Representing GKSS
Frank Toussaint 
 Representing Max Planck Institute Hamburg, Germany
Joerg Wegner 
 Representing Max Planck Institute Hamburg, Germany
Ben Burford
 
 Tokyo, Japan; Representing WTF-CEOP – JAXA group 
Yoshiyuki Kudo 

 Tokyo, Japan; Representing WTF-CEOP – JAXA group

Scot Loehrer

 Boulder, Colorado, USA; Representing NCAR/EOL/CEOP Data Management
Sam Benedict
 San Diego, California, USA; CEOP International Coordination Function

Petra Koudelova
 Tokyo, Japan; CEOP International Coordination Function
Drs Rick Lawford (Silver Springs, Maryland, USA; Representing GEWEX and IGWCO), Steve Williams (Boulder, Colorado, USA; Representing NCAR/EOL/CEOP Data Management), Sin Chan Chou (Cachoeira Paulista, Brazil, Representing CPTEC), John Roads (La Jolla, California, USA; Head of ECPC and Co-Chair of WESP), Laura Bertolani (Milan, Italy, Representing EPSON Meteo Centre (EMC)), E.N. Rajagopal (New Delhi, India; Representing NCMRWF), Ashwini Bohra and Gopal Iyengar (New Delhi, India; Representing NCMRWF), Lawrie Rikus (Melbourne, Australia; Representing the BMRC),Yuping Yan (Beijing, China; Rep. GEWEX and Chinese Meteorological Administration (CMA)), Stephane Belair (Dorval, Canada; Representing the Meteorological Service of Canada, MSC), Yonsook Enloe (North Carolina, USA; Representing WTF-CEOP – NASA group), Ken McDonald (Greenbelt, Maryland USA; Representing WTF-CEOP – NASA group), and Satoko Miura (Saitama, Japan; Representing WTF-CEOP – JAXA group), were not available for the call, although Data Management was represented by Scot Loehrer, ECPC was represented by Alex Ruane and EMC was represented by Raffaele Salerno. 

2.
NEXT CONFERENCE CALL

The next, 29th CEOP International Model Output Teleconference is proposed to take place on Tuesday 14 November 2006. Koudelova has the action (A1) to inform the group of the details of the next call nearer to the time of the call and together with Benedict to coordinate the origination of the call from the USA (action A1a).
3.
MODEL OUTPUT DATA GROUP GENERAL ISSUES

3.1 Opening

(3.1a)
Benedict welcomed everyone on the call and introduced the agenda as well as the reference material distributed prior to the call that included: (i) the list of newly proposed variables based on the discussion at the time of the last two calls (see ATTACHMENT 1), (ii) list of variables and their CF standard names prepared by Dr Beate Geyer (see ATTACHMENT 2), (iii), the list of model output variables selected for the West African Monsoon Model Evaluation (WAMME) provided by Dr William Lau (see ATTACHMENT 3), (iv) proposal for the CEOP cloud observational dataset drafted by Drs Martin Köhler, Michael Bosilovich, and Prof Rachel Pinker (see ATTACHMENT 4).  

3.2 List of model output variables required by CEOP

(3.2a)
The need to revise the list of model output variables for Phase 2 was reiterated, as were the suggestions for additional variables from the last two teleconferences. In this context, the three documents related to the model output variables were referred including (i) the list of newly proposed variables based on the discussion at the time of the last two calls (see ATTACHMENT 1), (ii) list of variables and their CF standard names prepared by Dr Beate Geyer (see ATTACHMENT 2), (iii), the list of model output variables selected for the West African Monsoon Model Evaluation (WAMME) provided by Dr William Lau (see ATTACHMENT 3). The Center representatives including Bosilovich, Mocko, Roads, Ruane, Chou, Kato, Mitchell, Katz, Earnshaw, Köhler, Bertolani, Salerno, Rajagopal, Kitagawa, Belair, and Rikus, were asked to review the reference material and provide to Koudelova their suggestions for further additions or deletions to/from the current list (the document prepared by Geyer) while considering the newly proposed variables before the next call in November (action A2). These suggestions will be discussed at the time of the next call with intention to reach an agreement on the core list of the CEOP model output variables for Phase 2. 

(3.2b)
In this context, Mitchell mentioned that it might be useful to try to standardize the frequency of the forecast output among the Centers and recommended the UK Met Office output structure as the most useful for the CEOP studies. He referred to the charts of the model data structure prepared by Frank Toussaint and Hans Luthardt and presented at one of the previous calls (see ATTACHMENT 5). Koudelova has action (A3) to circulate the referred document again and the Center representatives including Bosilovich, Mocko, Roads, Ruane, Chou, Kato, Mitchell, Katz, Köhler, Bertolani, Salerno, Rajagopal, Kitagawa, Belair, and Rikus, were asked to consider the possibility to adopt the similar pattern of the model output as the UK Met Office for Phase 2 (action A3a). 

3.3 Cloud data 

(3.3a)
Following his action from the last call, Köhler together with Michael Bosilovich and Rachel Pinker finalized and distributed a proposal for the CEOP cloud observational dataset (see ATTACHMENT 2). The document proposes to incorporate the following three subsets of cloud data into the CEOP archive to mirror the CEOP point data (MOLTS) and gridded model data:
(i) CloudNet cloud profiles (point data) produced using the lidar and radar observation at several CEOP sites (Lindenberg, Cabauw, ARM SGP) for selected periods of CEOP Phase 1; the data is available in the NetCDF format;

(ii) ISCCP DX total cloud cover (gridded data) of medium resolution and for a long period (complete Phase 1) including the subsets for CEOP MOLTS points;
(iii) Geostationary data (gridded data) of high resolution for a short period (one month); August 2004 is recommended due to a peak of Indian monsoon activity and the North America Monsoon Experiment (NAME) timing. 
The effort begins with the CEOP Phase 1 data but is proposed to also continue during Phase 2. In this context, the Chilbolton observation site is proposed be accepted as the CEOP site.  
(3.3b)
At the time of the call, it was confirmed that the cloud observational data should be incorporated into the CEOP data base. In general, the participants agreed with the introduced proposal but were asked to review the document and provide their comments and suggestions to Dr Köhler by the time of the next call (action A4). In particular, the proposed period of high-resolution gridded output (August 2004) need to be confirmed among a group based on the key science requirements. 

(3.3c)
Koike voiced that the proposed CEOP activity would be introduced and discussed at the time of the upcoming Pan-GEWEX meeting in Frascati, Italy, 9 – 13 October 2006.
3.4 MPI status

(3.4a)
Toussaint reported that most of the data submitted to the MPI archive was available on-line in the raw (native) format except for the MSC and EMC inputs that were waiting in a queue for uploading. He pointed out that some issues remained with the NCMRW, GMAO, and BMRC data, which had not been submitted completely yet but Hans Luthardt was communicating these issues with the respective spokespersons. 

(3.4b)
Toussaint further reported that they had been focusing on data reformatting into the NetCDF format and also data homogenization task. Wegner advised the group that they had converted the JMA and NCEP data into the NetCDF format using the program developed by Beate Geyer and the samples of the data had been sent to Ben Burford to assure the resulting files were suitable for the WTF-CEOP distributed data integration system. In this context, Mitchell suggested that samples of the converted MOLTS data of each center be provided back to the centers for their final assurance. Toussaint agreed to take action (A5) to advise the group when further MOLTS have been converted and send a sample to Benedict and Koudelova who will distribute it to the center spokespersons. 

(3.4c)
Regarding the issue of MOLTS data conversion, Toussaint reported that the MPI considered doing the conversion of all of the centers’ MOTLS data during Phase 2 but more preparation was needed to confirm this decision firmly. The MPI team will report on this issue at the time of the next call. 

3.5 GKSS, ICTS, and MOLTS data format issues

(3.5a)
Rockel reported that the table summarizing the current status of the ICTS work had been posted on the ICTS website (http://icts.gkss.de). The output of six regional models (CLM, GEM-LAM, CRCM, RCA3, RSM, C-CAM) out of eight participating had been completed for all of the 7 investigated regions for the whole 5-year period of Phase 1 (2001 – 2004) and the data of five centers has already been included into the ICTS archive where it is accessible for the ICTS partners. In the next step, the data will also be provided to the CEOP archive.  

(3.5b)
Geyer reported that she had finished the table of variables that centers were currently providing to CEOP. She pointed out that certain variables provided by BMRC might be missing and the variables provided by NCMRWF were not included at all as the center had not submitted the MOLTS data yet. The table is available on-line: http://ksrm01.gkss.de/tmp/ceop_variables.htm and is also enclosed in ATTACHMENT 2 below.
3.6 Reference site data update by Scot Loehrer

(3.6a)
Loehrer introduced a detailed status of the reference site database. He took action (A6) to prepare an overview of the current data holdings at the NCAR archive within a week and send it to Koudelova, who would distribute it to the group (action A6a). Subsequently, this action has been undertaken.

(3.6b) 
Loehrer also reiterated that the URL of the CEOP Data Management Web pages had been changed. The new address is: http://www.eol.ucar.edu/projects/ceop/dm/; where the actual status of the in-situ data holdings can be checked. 

4.
CURRENT STATUS OF NWPCs 

4.1 JMA by Hiroto Kitagawa

(4.1)
Kitagawa reported that the JMA team was preparing for the data provision for Phase 2. He mentioned that the confirmation of participation of JMA in Phase 2 was in the final stage and the positive decision was expected soon. Subsequently, Kitagawa advised the CEOP Lead Scientist that the JMA administration had fully approved the JMA participation in CEOP Phase 2. 

4.2 ECMWF by Martin Köhler

(4.2a)
Köhler reported that ECMWF had updated their model very recently, which included a new cloud scheme and an extended forecast for 15 days compare to the 10-days forecast of the former prediction system.

(4.2b)
Köhler further reported that they continued submitting of the Phase 1 data and would complete the task in the near future. He also pointed out that they were anticipating the list of the MOLTS points for Phase 2.

4.3 ECPC by Alex Ruane

(4.3a)
Ruane reiterated that the ECPC team had provided to the MPI archive two outputs of their global model (operation and reanalysis) for the whole Phase 1 period and also the output of their regional model that was run over the land covers. All of these data sets are available at the MPI database. 

(4.3b)
Ruane further mentioned that users should aware of several points that could be found in the on-line metadata documentation. In particular, the users should check whether they are using the accumulated or instantaneous values and in case of accumulated values of 3-hourly forecast output they should be aware that the accumulated value is the average value of that variable of over the 3-hourly period preceding the forecast time. Ruane voiced that this output might be confusing and not essential for the CEOP analyses and thus they might not include these (accumulated) values in the output for CEOP in Phase 2. 

(4.3c)
Ruane further reported that they were analyzing their CEOP Phase 1 data and also starting with intercomparison analyses. 

4.4 GMAO by Mike Bosilovich
(4.4a)
Bosilovich mentioned that the comparisons published in the latest (10th) issue of the CEOP Newsletter, had been produced remotely using a Grads Data Server (GDS) as the source for the data. He pointed out that in an effort to show the utility of this approach the scripts and instructions to use them were made available for download at ftp://gmaoftp.gsfc.nasa.gov/pub/data/mikeb/CEOP/NAME_example.zip. People can reproduce these intercomparisons by running the referred scripts from their computers using Grads, Ferret, MatLab, or IDL. Earnshaw mentioned that he had followed up the said exercise and found it very interesting. 

(4.4b) 
Bosilovich further reiterated that they were finishing the testing of the new version of their model and were beginning to focus on intercomparison of their model and other models contributing to CEOP. The analyses of the first results by the new system will be presented at the AGU Fall Meeting in San Francisco in December 2006. 

(4.4c)
Bosilovich voiced that he would be interested in the MOTLS data of different centers that had been converted by the MPI team.

(4.4d)
Bosilovich also mentioned that they were working with the CEOP in-situ data available for EOP-3 and EOP4 period and converted and processed them for the purpose of their intercomparison studies. He pointed out that they would be happy to share the tools and resulting files with other users.  

4.5 GLDAS by Hiroko Kato

(4.5a)
Kato mentioned that the description of the previously submitted GLDAS data was available in the latest issue of the CEOP Newsletter. The CEOP Newsletter is available on-line through the CEOP Home Page at: http://monsoon.t.u-tokyo.ac.jp/ceop/newsletter/CEOP_NEWS_10.pdf. 

(4.5b)
Kato further reported that they were working on multiple analyses of a long-term (27 years) output and of the data, which should be used to force the simulation. The goal is to find trends in the simulation and to identify the effect of use of new observation-based precipitation and radiation fields as the forcings in recent years. In addition, an analysis of the use of different source precipitation products as the forcing data is being carried out.

4.6 NCEP by Ken Mitchell

(4.6a)
Mitchell reiterated that they were preparing software for providing the NCEP MOLTS files in the NetCDF format and for that purpose the NCEP Phase 1 MOLTS files converted by the MPI team would be very helpful. 

(4.6b)
Mitchell further reported that NCEP would implement a major upgrade of the objective analysis scheme in February 2007 and thus they considered to begin with Phase 2 contribution in February 2007.

4.7 EPSON Meteo Centre (EMC) by Laura Bertolani and Raffaele Salerno

(4.7a)
Salerno reiterated that they had provided a sample of the MOLTS output to the MPI archive and were preparing a sample of the gridded data that might be transferred to the MPI by the end of September. The transfer of the operational data will begin in January 2007. 

4.8 UK Met Office by Paul Earnshaw
(4.8a)
Earnshaw reiterated that the small error in a certain portion of their MOLTS that had been reported at the time of the 26th call had been corrected and the data had been sent to the MPI archive. 

5.
DATA INTEGRATION ISSUES

5.1 WTF-CEOP – JAXA group and on-line demonstration of the system

(5.1a)
Burford reported that they had updated their software to solve the issues that were emerging when other browsers than Microsoft Explorer were used to work with the WTF-CEOP system. The participants who are using different browsers confirmed that since the update they could access and use the WRF-CEOP system without any difficulties. 

(5.1b)
Burford further mentioned that new features had been introduced on the system that included possibility of plotting vertical profiles and overlaying two datasets in a single chart. 

(5.1c)
The new features enabling quick comparison of MOLTS data were planned to be introduced during the on-line demo. However, due to certain technical issues, the demo could not be completed and was postponed for the next call.

6.
OTHER ISSUES

(6a)
Koike informed the participants that the next, 6th CEOP International Implementation Planning Meeting would be held in Washington D.C., USA, 12 – 14 March 2007 and would be followed by the IGWCO planning meeting (14 – 17 March 2007) with a CEOP/IGWCO joint session on 14 March 2007, afternoon. The announcement and invitation letter with more details will be sent to the CEOP community in the near future.

(6b)
Loehrer reiterated that the URL of the CEOP Data Management Web pages had been changed. The new address is: http://www.eol.ucar.edu/projects/ceop/dm/. 

(6c)
The 10th issue of the CEOP Newsletter was published at the end of August and made available on-line through the CEOP Home Page at:

http://monsoon.t.u-tokyo.ac.jp/ceop/newsletter/CEOP_NEWS_10.pdf. 

(6d)
It was reiterated that the Pan-GEWEX meeting would be held in Frascati, Italy, 9 – 13 October 2006. The achievements of CEOP Phase 1 will be assessed at this meeting and the members of the CEOP Model Output group were acknowledged for their special efforts and excellent contributions they have been providing on behalf of CEOP throughout Phase 1 and beyond that have led to the successful outcome of the CEOP Model Output group. 

(6e)
Koudelova reported that the CEOP session proposed for the 2006 AGU Fall Meeting had received 23 contributions in total and acknowledged all the contributors. The AGU Fall Meeting will take place in San Francisco, CA, USA, from 11 through 15 December 2006.

7.
CLOSING

Koike acknowledged the participants for attending the call and providing their valuable contributions, comments and suggestions. The call was adjourned at 15:00 UTC.
ATTACHMENT 1
List of newly proposed variables (26th and 27th call)
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New variables suggested at the time of the 26th CEOP Model Output Call on 16 May 2006


1. Total cloud cover (fraction)

2. Total cloud condensate (sum of liquid and frozen, for each model layer)

3. Total cloud liquid condensate (liquid, not frozen, for each model layer)

4. Individual species of cloud frozen condensate (e.g., graupel, etc., for each model layer), if the given model's cloud microphysics predicts individual cloud ice species as state variables (namely, what cloud ice species are provided from the model's cloud microphysics to the model's shortwave and/or longwave radiation physics) 


5. Total convective heating rate (for each model layer) 


6. Shallow convective heating rate (for each model layer)

7. Deep convective heating rate (for each model layer)

8. Total convective moistening rate (for each model layer)

9. Shallow convective moistening rate (for each model layer)

10. Deep convective moistening rate (for each model layer)

· Note 1: #2 and #3 should be defined such that subtracting #3 from #2 yields the total cloud frozen condensate (non-liquid).


· Note 2: #5, #6, #7 should be defined such that #5 equals the sum of #6 and #7, hence it is sufficient to give any two of these three items. 


· Note 3: #8, #9, #10 should be defined such that #8 equals the sum of #9 and #10, hence it is sufficient to give any two of these three items.


Suggestion from the 27th CEOP Model Output Call on 11 July 2006


The convective heating rates should be further distinguished according to the associated physical process.
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Output list

Monthly mean 3D variables (over the entire domain):


(Levels: 1000, 950, 900, 850, 800, 700, 600, 500, 400, 300, 200, 100 hPa)


1). Temperature ta


2). Zonal wind ua


3). Meridional wind va


4). Specific humidity hus


5). Cloud fraction cl


6). Total diabatic heating tdh


Monthly mean 2D variables (over the entire domain):


1). Sea level pressure slp


2). Precipitation pr


3). Large scale precipitation lspre


4). Convective precipitation conpre


5). Surface air temperature (2m) tas


6). Surface air specific humidity (2m) huss


7). Zonal surface wind speed (10m) uas


8). Meridional surface wind speed (10m) vas


9). Surface latent heat flux hfls


10). Surface sensible heat flux hfss


11). Surface ground heat flux hfgs


12). Surface downwelling LW radiation rlds


13). Surface upwelling LW radiation rlus


14). Surface downwelling SW radiation rsds


15). Surface upwelling SW radiation rsus


16). SW downwelling radiative flux at TOA rsdt


17). SW upwelling radiative flux at TOA rsut


18). LW upwelling radiative flux at TOA rlut


19). Integrated solid water content iwp


20). Total soil water content tsw


21). Soil wetness at the first soil layer ssw


22). Runoff roff


23). Total cloud cover fraction ttlccv


24). Integrated convective heating q1


25). Convective available potential energy (CAPE) cape


26). Convective inhibition (CIN) cin


27). Aerosol optical depth aod 


28). Geopotential height at 500mb  geop500


29). Geopotential height at 850mb  geop850

Variables with diurnal variation (hourly output) over Sahel (20(W to 30(E(, 0( to 25(N)


1). Precipitation  pdiur


2). Surface air temperature (2m, or T at canopy air space) tdiur


3). Latent heat flux                                lhdiur


4). Sensible heat flux                             shdiur


5). Boundary layer height                      blhdiur


6). Aerosol optical depth                       aerosdiur


7). Cloud top height                               cthdiur


Variables with daily variation over North Africa (20(W to 30(E(, 0( to 35(N)


1). Surface air temperature (2m, or T at canopy air space) tday


2). Latent heat flux                                lhday


3). Sensible heat flux                             shday


4) SW downwelling radiative flux at TOA rsdtday


5). SW upwelling radiative flux at TOA rsutday


6). SW downwelling radiative flux at the surface rsdsday


7). SW upwelling radiative flux at the surface rsusday


8). LW downwelling radiative flux at the surface rldsday


9). LW upwelling radiative flux at the surface rlusday


10). LW upwelling radiative flux at TOA rlutday


11). CAPE capeday


12). zonal wind at 200 hPa ua200day


13). zonal wind at 850 hPa ua850day


14). meridional wind at 850 hPa va850day


15). Specific humidity at 850hPa sa850day


16). Geopotential height at 500hPa za500day


17).  Atmospheric temperature at 850mb ta850day


18).  Atmospheric temperature at 500mn ta500day


19). Boundary layer height                      blhday


20). Aerosol optical depth                       aerosday


21).  Cloud liquid water  clwdday (if available)

22).  Cloud ice water ciwdday (if available)
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In the following graphs one dot represents one data set of one time/forecast step unless 
otherwise stated
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Vertical scales can be model level, pressure levels, geometric 



Formats are  IEEE, ASCII or  netCDF for MOLTS data and GRIB for gridded data
 
The parameter sets vary from centre to centre, identical parameters often are 
given different names and maybe different units
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Centre : GLDAS - GRID
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Centre : UKMO - MOLTS



free forecast



Framed areas 
represent  2 
data sets 
(2D/3D) 
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Centre : ECMWF - GRID



Every dot at 
t+0 represents 
4 data sets 
(ml,pl,2*sfc), 
other dots 
represent 2 
data sets (sfc)
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Framed areas 
represent 5/1  
monthly files 
for forecast/t+0



Centre : ECMWF - MOLTS
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Centre : JMA - GRID



Framed area 
represents 3 
data sets of  3 
different spatial 
resolutions
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Centre : JMA - MOLTS



Framed area 
represents 3 
data sets of 3 
different spatial 
resolutions
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Centre : GMAO - GRID



Framed area 
reprents 5 data 
sets for 1 day 
of different 
parameters
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Centre : GMAO - MOLTS



Framed area 
represent 1 
data set per 
location (all 
times)
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Centre : BMRC - GRID
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Centre : BMRC - MOLTS



Framed areas 
represent 1 
data set per 
location per 
month
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Centre : NCMRWF - GRID



Every blue dot  
represents 2 
data sets 
(sfc/3d)
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Centre : ECPC_RII6 - GRID
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Centre : CPTEC - GRID



Dot represents 
3 data sets 
consisting of 
grb, gmp and 
ctl files
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Centre : CPTEC - MOLTS



Framed area 
represents 1 
data set for all 
locations per 
month
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Centre : CMC - GRID
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Centre : CMC - MOLTS
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Centre : EMC - MOLTS
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Centre : EMC - MOLTS



p l an ned











_1224410369/ceop_variables.htm




  

  

  

  

  

  

  

  

  

    		var_name

    		institution (scalefactor)

    		dimensions

    		units

    		cell_methods

    		standard_name



  

    		AEVAP_C

    		ECMWF(-3600)

    		lon lat time

    		kg m-2

    		time: sum

    		water_evaporation_amount_from_canopy



  

    		AEVAP_S

    		NCEP; BMRC(450); ECPC; ECMWF(-3600); CMC; CPTEC; GMAO(8); JMA; 

      UKMO; GLDAS

    		lon lat time

    		kg m-2

    		time: sum

    		water_evaporation_amount



  

    		AHFLD_S

    		NCEP

    		lon lat time

    		W m-2

    		time: mean

    		upward_heat_flux_at_ground_level_in_soil



  

    		AHFLD_S

    		CMC

    		lon lat time

    		W m-2

    		time: mean

    		downward_heat_flux_in_soil



  

    		AHFLD_S

    		GLDAS

    		lon lat time

    		W m-2

    		time: mean

    		surface_downward_heat_flux_in_air



  

    		AIWATER

    		ECPC(10)

    		lon lat time

    		kg m-2

    		time: mean

    		atmosphere_water_vapor_content



  

    		ALB

    		NCEP; BMRC; ECPC; CMC; GMAO

    		lon lat time

    		1

    		 

    		surface_albedo



  

    		ALB

    		EMC

    		lon lat time

    		1

    		time: mean

    		surface_albedo



  

    		ALB_noSN

    		ECMWF; UKMO

    		lon lat month

    		 

    		 

    		surface_albedo_assuming_no_snow



  

    		ALB_SO

    		CPTEC; JMA

    		lon lat wlength

    		1

    		 

    		soil_albedo



  

    		ALB1

    		NCEP

    		lon lat

    		1

    		 

    		 



  

    		ALB2

    		NCEP

    		lon lat

    		1

    		 

    		 



  

    		ALB3

    		NCEP

    		lon lat

    		1

    		 

    		 



  

    		ALB4

    		NCEP

    		lon lat

    		1

    		 

    		 



  

    		ALHFL_S

    		NCEP; BMRC; ECPC; ECMWF(-1); CMC; CPTEC; JMA; UKMO; GLDAS; 

EMC

    		lon lat time

    		W m-2

    		time: mean

    		surface_upward_latent_heat_flux



  

    		ASBHFL

    		ECMWF

    		lon lat time

    		W m-2

    		 

    		downward_heat_flux_at_ground_level_in_snow



  

    		ASHFL_S

    		NCEP; BMRC; ECPC; ECMWF(-1); CMC; CPTEC; GMAO; JMA; UKMO; GLDAS; 

      EMC

    		lon lat time

    		W m-2

    		time: mean

    		surface_upward_sensible_heat_flux



  

    		ASMHFL

    		ECPC

    		lon lat time

    		W m-2

    		time: mean

    		surface_snow_melt_heat_flux



  

    		ASNOWHFL

    		ECMWF

    		lon lat time

    		W m-2

    		 

    		surface_snow_melt_and_sublimation_heat_flux



  

    		ASOB_S

    		GMAO

    		lon lat time

    		W m-2

    		time: mean

    		surface_net_downward_shortwave_flux



  

    		ASODW_S

    		NCEP; BMRC; ECPC; ECMWF; CMC; CPTEC; JMA; UKMO; EMC

    		lon lat time

    		W m-2

    		time: mean

    		surface_downwelling_shortwave_flux_in_air



  

    		ASODW_T

    		BMRC; ECPC; CMC; JMA; UKMO

    		lon lat time

    		W m-2

    		time: mean

    		toa_incoming_shortwave_flux



  

    		ASODW_T

    		GMAO(-1)

    		lon lat time

    		W m-2

    		 

    		toa_incoming_shortwave_flux



  

    		ASODWCS_S

    		ECMWF

    		lon lat time

    		W m-2

    		time: mean

    		surface_downwelling_shortwave_flux_in_air_assuming_clear_sky



  

    		ASOUP_S

    		NCEP; BMRC; ECPC; CPTEC; JMA; UKMO; EMC

    		lon lat time

    		W m-2

    		time: mean

    		surface_upwelling_shortwave_flux_in_air



  

    		ASOUP_T

    		NCEP; BMRC; ECPC; CMC; CPTEC; GMAO(-1); JMA; UKMO; EMC

    		lon lat time

    		W m-2

    		time: mean

    		toa_outgoing_shortwave_flux



  

    		ASOUPCS_T

    		UKMO

    		lon lat time

    		W m-2

    		time: mean

    		toa_outgoing_shortwave_flux_assuming_clear_sky



  

    		ASSHFL

    		ECPC

    		lon lat time

    		W m-2

    		time: mean

    		surface_snow_sublimation_heat_flux



  

    		ATHB_S

    		GMAO(-1); GLDAS

    		lon lat time

    		W m-2

    		time: mean

    		surface_net_downward_longwave_flux



  

    		ATHDW_S

    		NCEP; BMRC; ECPC; ECMWF; CMC; CPTEC; JMA; UKMO; EMC

    		lon lat time

    		W m-2

    		time: mean

    		surface_downwelling_longwave_flux_in_air



  

    		ATHDW_S

    		GMAO

    		lon lat time

    		W m-2

    		 

    		surface_downwelling_longwave_flux_in_air



  

    		ATHDWCS_S

    		ECMWF

    		lon lat time

    		W m-2

    		time: mean

    		surface_downwelling_longwave_flux_in_air_assuming_clear_sky



  

    		ATHNET_S

    		CMC

    		lon lat time

    		W m-2

    		time: mean

    		surface_net_upward_longwave_flux



  

    		ATHUP_S

    		NCEP; BMRC; ECPC; CPTEC; JMA; UKMO; EMC

    		lon lat time

    		W m-2

    		time: mean

    		surface_upwelling_longwave_flux_in_air



  

    		ATHUP_S

    		GMAO

    		lon lat time

    		W m-2

    		 

    		surface_upwelling_longwave_flux_in_air



  

    		ATHUP_T

    		CPTEC; NCEP; BMRC; ECPC; CMC; GMAO; JMA; UKMO; EMC

    		lon lat time

    		W m-2

    		time: mean

    		toa_outgoing_longwave_flux



  

    		AUGRW_S

    		NCEP; EMC

    		lon lat time

    		Pa

    		time: mean

    		atmosphere_eastward_stress_due_to_gravity_wave_drag



  

    		AUMFL_S

    		NCEP; JMA; UKMO

    		lon lat time

    		Pa

    		time: mean

    		surface_downward_eastward_stress



  

    		AVGRW_S

    		NCEP; EMC

    		lon lat time

    		Pa

    		time: mean

    		atmosphere_northward_stress_due_to_gravity_wave_drag



  

    		AVMFL_S

    		NCEP; JMA; UKMO

    		lon lat time

    		Pa

    		time: mean

    		surface_downward_northward_stress



  

    		CARB_SO

    		UKMO

    		lon lat

    		kg m-2

    		 

    		soil_carbon_content



  

    		CLC

    		NCEP; GMAO; UKMO

    		lon lat cloud_height 

time

    		1

    		cloud_height: sum (assuming maximum random overlap)

    		cloud_area_fraction_in_atmosphere_layer



  

    		CLC

    		ECMWF

    		lon lat cloud_height 

time

    		1

    		 

    		cloud_area_fraction_in_atmosphere_layer



  

    		CLC

    		EMC

    		lon lat cloud_height 

time

    		1

    		time: mean

    		cloud_area_fraction_in_atmosphere_layer



  

    		CLC_CON

    		UKMO

    		lon lat height time

    		1

    		 

    		convective_cloud_area_fraction



  

    		CLC_GSP

    		UKMO

    		lon lat height1 time

    		1

    		 

    		large_scale_cloud_area_fraction



  

    		CLC_m

    		NCEP; ECMWF

    		lon lat level time

    		1

    		 

    		cloud_area_fraction_in_atmosphere_layer



  

    		CLCT

    		NCEP; BMRC; ECPC; ECMWF; CMC; CPTEC; GMAO; JMA; UKMO

    		lon lat time

    		1

    		 

    		cloud_area_fraction



  

    		CLCT

    		EMC

    		lon lat time

    		1

    		time: mean

    		cloud_area_fraction



  

    		CLDW

    		EMC

    		lon lat time

    		J kg-1

    		time: mean

    		?



  

    		cnvhr

    		ECPC

    		lon lat pressure time

    		W m-2

    		 

    		rate_of_latent_energy_release_in_atmosphere_layer_due_to_deep_convection



  

    		cnvhri

    		ECPC

    		lon lat time

    		W m-2

    		 

    		atmosphere_rate_of_latent_energy_release_due_to_deep_convection



  

    		cnvmr

    		ECPC

    		lon lat pressure time

    		kg m-2 s-1

    		 

    		tendency_of_water_vapor_content_of_atmosphere_layer_due_to_deep_convection



  

    		cnvmri

    		ECPC

    		lon lat time

    		kg m-2 s-1

    		 

    		tendency_of_atmosphere_water_vapor_content_due_to_deep_convection



  

    		DE

    		BMRC

    		lon lat level time

    		J m-2

    		 

    		dry_energy_content_of_atmosphere_layer



  

    		DEDT

    		BMRC

    		lon lat level time

    		W m-2

    		time: mean

    		tendency_of_dry_energy_content_of_atmosphere_layer



  

    		DIV_ENTH

    		ECPC

    		lon lat pressure time

    		W m-2

    		 

    		tendency_of_enthalpy_content_due_to_advection_in_air



  

    		DIV_ENTH_m

    		ECPC

    		lon lat level time

    		W m-2

    		 

    		tendency_of_enthalpy_content_due_to_advection_in_air



  

    		DIV_EPOT

    		ECPC

    		lon lat pressure time

    		W m-2

    		 

    		horizotal_geopotential_energy_transport_in_air



  

    		DIV_EPOT_m

    		ECPC

    		lon lat level time

    		W m-2

    		 

    		horizotal_geopotential_energy_transport_in_air



  

    		DIV_KE

    		ECPC

    		lon lat level time

    		W m-2

    		 

    		tendency_of_kinetic_energy_content_due_to_advection_in_air



  

    		DIV_QFL

    		ECPC

    		lon lat pressure time

    		kg m-2 s-1

    		time: mean

    		tendency_of_atmosphere_water_vapor_content_due_to_advection



  

    		DIV_QFL_m

    		ECPC

    		lon lat level time

    		kg m-2 s-1

    		 

    		tendency_of_atmosphere_water_vapor_content_due_to_advection



  

    		DPSDT

    		NCEP; GMAO

    		lon lat time

    		Pa s-1

    		 

    		tendency_of_surface_air_pressure



  

    		DQV_CON

    		BMRC

    		lon lat level time

    		kg m-2 s-1

    		time: sum

    		tendency_of_water_vapor_content_of_atmosphere_layer_due_to_convection



  

    		DQV_GSP

    		BMRC

    		lon lat level time

    		kg m-2 s-1

    		time: sum

    		tendency_of_water_vapor_content_of_atmosphere_layer_due_to_advection?



  

    		DQVDT_ADV

    		NCEP

    		lon lat level time

    		kg kg-1 s-1

    		 

    		tendency_of_specific_humidity_due_to_advection



  

    		DQWDT_ADV

    		NCEP

    		lon lat level time

    		s-1

    		 

    		tendency_of_mass_fraction_of_cloud_condensed_water_in_air_due_to_advection



  

    		DSEFL_DIFF

    		ECMWF

    		lon lat level1 time

    		W m-2

    		 

    		downward_dry_static_energy_flux_due_to_diffusion



  

    		DSN

    		CMC

    		lon lat time

    		kg m-3

    		 

    		snow_density



  

    		DTDT

    		BMRC

    		lon lat level time

    		K s-1

    		 

    		tendency_of_air_temperature



  

    		DTDT_ADV

    		NCEP

    		lon lat level time

    		K s-1

    		 

    		tendency_of_air_temperature_due_to_advection



  

    		DZ_PBL

    		NCEP; ECMWF; GMAO; EMC

    		lon lat time

    		m

    		 

    		atmosphere_boundary_layer_thickness



  

    		ELEV

    		NCEP; BMRC; ECPC; ECMWF; CMC; CPTEC; GMAO; UKMO; GLDAS; EMC

    		lon lat

    		m

    		 

    		altitude



  

    		ELEV_1

    		JMA

    		lon lat

    		m

    		 

    		altitude



  

    		ELEV_2

    		JMA

    		lon lat

    		m

    		 

    		altitude



  

    		ENTH

    		ECPC

    		lon lat pressure time

    		J m-2

    		 

    		enthalpy_content_of_atmosphere_layer



  

    		EPOT

    		ECPC

    		lon lat level time

    		J m-2

    		 

    		potential_energy_content_of_atmosphere_layer



  

    		ETOT

    		ECPC

    		lon lat level time

    		J m-2

    		 

    		dry_energy_content_of_atmosphere_layer



  

    		ETOT

    		UKMO

    		lon lat pressure time

    		m2 s-2

    		 

    		specific_dry_energy_of_air



  

    		ETOTT

    		ECPC

    		lon lat pressure time

    		W m-2

    		 

    		horizontal_dry_energy_transport_in_air



  

    		EVAP_POT

    		EMC

    		lon lat time

    		kg m-2

    		time: mean

    		water_potential_evaporation_amount



  

    		F10M

    		NCEP

    		lon lat time

    		1

    		 

    		 



  

    		FR_ICE

    		NCEP; ECPC

    		lon lat time

    		1

    		 

    		sea_ice_area_fraction



  

    		FR_LAND

    		NCEP; CPTEC

    		lon lat

    		1

    		 

    		land_area_fraction



  

    		FR_LAND

    		ECPC; CMC

    		lon lat time

    		1

    		 

    		land_binary_mask



  

    		FR_LAND_SEA_ICE

    		NCEP; BMRC; JMA

    		lon lat time

    		1

    		 

    		surface_cover



  

    		FR_QWQI

    		NCEP

    		lon lat level time

    		1

    		 

    		mass_fraction_of_cloud_condensed_water_in_air



  

    		FR_SNOW

    		CMC

    		lon lat time

    		1

    		 

    		surface_snow_area_fraction



  

    		FR_VEG

    		NCEP; ECPC; ECMWF; CMC; GMAO; JMA; UKMO

    		lon lat time

    		1

    		 

    		vegetation_area_fraction



  

    		FR_VEG1

    		NCEP

    		lon lat time

    		1

    		 

    		vegetation_area_fraction



  

    		FR_VEG2

    		NCEP

    		lon lat time

    		1

    		 

    		vegetation_area_fraction



  

    		GNI

    		GMAO

    		lon lat time

    		1

    		 

    		greenness_index



  

    		GPH

    		UKMO; BMRC; ECPC; CMC; JMA; EMC

    		lon lat pressure time

    		m

    		 

    		geopotential_height



  

    		H_VEG

    		UKMO

    		lon lat vegtype

    		 

    		 

    		canopy_height



  

    		HBAS_CON

    		UKMO(304.8)

    		lon lat time

    		m

    		 

    		convective_cloud_base_height



  

    		HC_SO

    		NCEP; UKMO

    		lon lat

    		m s-1

    		 

    		soil_hydraulic_conductivity_at_saturation



  

    		HFLD_S

    		BMRC; ECPC; EMC

    		lon lat time

    		W m-2

    		time: mean

    		downward_heat_flux_in_soil



  

    		HR_CON

    		BMRC

    		lon lat level time

    		W m-2

    		time: mean

    		convective_heating_rate_in_atmosphere_layer



  

    		HR_GSP

    		BMRC

    		lon lat level time

    		W m-2

    		time: mean

    		stratiform_heating_rate_in_atmosphere_layer



  

    		HTOP_CON

    		UKMO(304.8)

    		lon lat time

    		m

    		 

    		convective_cloud_top_height



  

    		IDE

    		BMRC

    		lon lat time

    		J m-2

    		 

    		atmosphere_dry_energy_content



  

    		IDIV_ENTH

    		ECPC

    		lon lat time

    		W m-2

    		 

    		tendency_of_atmosphere_enthalpy_content_due_to_advection



  

    		IDIV_ENTH_s

    		ECPC

    		lon lat time

    		W m-2

    		 

    		 



  

    		IDIV_EPOT

    		ECPC

    		lon lat time

    		W m-2

    		 

    		tendency_of_atmosphere_potential_energy_content_due_to_advection



  

    		IDIV_EPOT_s

    		ECPC

    		lon lat time

    		W m-2

    		 

    		 



  

    		IDIV_KE

    		ECPC

    		lon lat time

    		W m-2

    		 

    		tendency_of_atmosphere_kinetic_energy_content_due_to_advection



  

    		IDIV_QV

    		ECMWF(1.157407E-05)

    		lon lat level1 time

    		kg m-2 s-1

    		 

    		downward_water_vapor_flux_in_air_due_to_diffusion



  

    		IDIV_WVFL

    		ECPC

    		lon lat time

    		kg m-2 s-1

    		 

    		tendency_of_atmosphere_water_vapor_content_due_to_advection



  

    		IDIV_WVFL_s

    		ECPC

    		lon lat time

    		kg m-2 s-1

    		 

    		tendency_of_atmosphere_water_vapor_content_due_to_advection



  

    		IDQV_CON

    		BMRC

    		lon lat time

    		kg m-2 s-1

    		time: mean

    		tendency_of_atmosphere_water_vapor_content_due_to_convection



  

    		IDQV_GSP

    		BMRC

    		lon lat time

    		kg m-2 s-1

    		time: mean

    		atmosphere_stable_moistening_rate



  

    		IDTDT

    		GMAO(86400)

    		lon lat time

    		K s-1

    		 

    		tendency_of_air_temperature



  

    		IEDT

    		BMRC

    		lon lat time

    		W m-2

    		time: mean

    		tendency_of_atmosphere_dry_energy_content



  

    		IENTH

    		ECPC

    		lon lat time

    		J m-2

    		 

    		atmosphere_enthalpy_content



  

    		IENTH_s

    		ECPC

    		lon lat time

    		J m-2

    		 

    		atmosphere_enthalpy_content



  

    		IEPOT

    		ECPC

    		lon lat time

    		J m-2

    		 

    		atmosphere_potential_energy_content



  

    		IETOT

    		ECPC

    		lon lat time

    		J m-2

    		 

    		atmosphere_energy_content



  

    		IETOTT

    		ECPC

    		lon lat time

    		W m-2

    		 

    		horizontal_atmosphere_dry_energy_transport



  

    		IHR_CON

    		BMRC

    		lon lat time

    		W m-2

    		time: mean

    		rate_of_energy_released_by_convection



  

    		IHR_GSP

    		BMRC

    		lon lat time

    		W m-2

    		time: mean

    		atmosphere_stable_heating_rate



  

    		IKE

    		ECPC

    		lon lat time

    		J m-2

    		 

    		atmosphere_kinetic_energy_content



  

    		IMASSDT

    		BMRC

    		lon lat time

    		kg m-2 s-1

    		time: mean

    		tendency_of_atmosphere_mass_per_unit_area



  

    		IQVDT

    		BMRC

    		lon lat time

    		kg m-2 s-1

    		time: mean

    		tendency_of_atmosphere_water_vapor_content



  

    		ISOHR

    		ECPC

    		lon lat time

    		W m-2

    		time: mean

    		atmosphere_net_rate_of_absorption_of_shortwave_energy



  

    		ITHHR

    		ECPC

    		lon lat time

    		W m-2

    		time: mean

    		atmosphere_net_rate_of_absorption_of_longwave_energy



  

    		IUQV

    		GMAO

    		lon lat time

    		kg kg-1 m s-1

    		 

    		product_of_eastward_wind_and_specific_humidity



  

    		IUQVFL

    		BMRC; JMA

    		lon lat time

    		kg m-1 s-1

    		time: mean

    		eastward_atmosphere_water_vapor_transport_across_unit_distance



  

    		IUQVFL

    		ECPC

    		lon lat time

    		kg m-1 s-1

    		 

    		eastward_atmosphere_water_vapor_transport_across_unit_distance



  

    		IUT

    		GMAO

    		lon lat time

    		K m s-1

    		 

    		product_of_eastward_wind_and_air_temperature



  

    		IVQV

    		GMAO

    		lon lat time

    		kg kg-1 m s-1

    		 

    		product_of_northward_wind_and_specific_humdity



  

    		IVQVFL

    		BMRC; JMA

    		lon lat time

    		kg m-1 s-1

    		time: mean

    		northward_atmosphere_water_vapor_transport_across_unit_distance



  

    		IVQVFL

    		ECPC

    		lon lat time

    		kg m-1 s-1

    		 

    		northward_atmosphere_water_vapor_transport_across_unit_distance



  

    		IVT

    		GMAO

    		lon lat time

    		K m s-1

    		 

    		product_of_northward_wind_and_air_temperature



  

    		IWATER

    		BMRC; CMC; CPTEC; GMAO(10)

    		lon lat time

    		kg m-2

    		 

    		atmosphere_cloud_condensed_water_content



  

    		IWATER

    		EMC

    		lon lat time

    		kg m-2

    		 

    		atmosphere_water_vapor_content



  

    		IWATER_ALL

    		BMRC

    		lon lat time

    		kg m-2

    		 

    		atmosphere_water_content



  

    		IWV

    		ECPC; CMC

    		lon lat time

    		kg m-2

    		 

    		atmosphere_water_vapor_content



  

    		IWV_m

    		ECPC

    		lon lat level time

    		kg m-2

    		 

    		water_vapor_content_of_atmosphere_layer



  

    		KE

    		ECPC

    		lon lat level time

    		J m-2

    		 

    		kinetic_energy_content_of_atmosphere_layer



  

    		KE

    		UKMO

    		lon lat pressure time

    		m2 s-2

    		 

    		specific_kinetic_energy_of_air



  

    		KE_ENT

    		BMRC

    		lon lat level time

    		J m-2?

    		 

    		sum_of_kinetic_energy_and_enthalpy_content_of_atmosphere_layer



  

    		KE_ENT

    		UKMO

    		lon lat pressure time

    		m2 s-2

    		 

    		 



  

    		LAI

    		GMAO; UKMO

    		lon lat time

    		1

    		 

    		leaf_area_index



  

    		lrghr

    		ECPC

    		lon lat pressure time

    		W m-2

    		 

    		rate_of_energy_released_by_large_scale_condensation



  

    		lrghri

    		ECPC

    		lon lat time

    		W m-2

    		 

    		atmosphere_rate_of_energy_released_by_large_scale_condensation



  

    		lrgmr

    		ECPC

    		lon lat pressure time

    		kg m-2 s-1

    		 

    		tendency_of_water_vapor_content_of_atmosphere_layer_due_to_non_convective_moistening



  

    		lrgmri

    		ECPC

    		lon lat time

    		kg m-2 s-1

    		 

    		tendency_of_atmosphere_water_vapor_content_due_to_non_convective_moistening



  

    		mass

    		ECPC

    		lon lat time

    		kg m-2

    		 

    		atmosphere_mass_per_unit_area



  

    		msfxd

    		ECPC

    		lon lat pressure time

    		kg m-2 s-1

    		 

    		horizontal_atmosphere_total_mass_transport



  

    		msfxdi

    		ECPC

    		lon lat time

    		kg m-2 s-1

    		 

    		tendency_of_atmosphere_mass_per_unit_area_due_to_advection



  

    		NETRAD_SL

    		CMC

    		lon lat time

    		W m-2

    		 

    		surface_net_downward_radiative_flux_where_land



  

    		OMEGA

    		NCEP; BMRC; ECPC; ECMWF; JMA; EMC

    		lon lat level time

    		Pa s-1

    		 

    		lagrangian_tendency_of_air_pressure



  

    		OMEGA_m

    		ECPC

    		lon lat level time

    		Pa s-1             

    		 

    		lagrangian_tendency_of_air_pressure



  

    		OMEGA_m1

    		ECPC

    		lon lat level time

    		Pa s-1             

    		 

    		lagrangian_tendency_of_air_pressure



  

    		P

    		NCEP; BMRC; ECMWF

    		lon lat level time

    		hPa

    		 

    		air_pressure



  

    		P_1

    		JMA

    		lon lat bottom_level 

time

    		Pa

    		 

    		air_pressure



  

    		P_rhoLev

    		UKMO

    		lon lat height time

    		Pa

    		 

    		air_pressure



  

    		P_thetaLev

    		UKMO

    		lon lat height1 time

    		Pa

    		 

    		air_pressure



  

    		PAR_B

    		UKMO

    		lon lat

    		 

    		 

    		 



  

    		PARDF

    		GMAO

    		lon lat time

    		W m-2

    		 

    		surface_diffuse_downwelling_photosynthetic_radiative_flux



  

    		PARDR

    		GMAO

    		lon lat time

    		W m-2

    		 

    		surface_direct_downwelling_photosynthetic_radiative_flux



  

    		PBAS

    		EMC

    		lon lat cloud_height 

time

    		Pa

    		time: mean

    		air_pressure_at_cloud_base



  

    		PBAS_CON

    		UKMO

    		lon lat time

    		Pa

    		 

    		air_pressure_at_convective_cloud_base



  

    		PBL

    		BMRC; ECPC; UKMO

    		lon lat time

    		m

    		 

    		atmosphere_boundary_layer_thickness



  

    		phis

    		ECPC

    		lon lat pressure time

    		J m-2

    		 

    		change_in_energy_content_of_atmosphere_layer_due_to_change_in_sigma_coordinate_wrt_surface_pressure



  

    		phisi

    		ECPC

    		lon lat time

    		J m-2

    		 

    		change_in_atmosphere_energy_content_due_to_change_in_sigma_coordinate_wrt_surface_pressure



  

    		PMSL

    		CMC; UKMO; EMC

    		lon lat time

    		Pa

    		 

    		air_pressure_at_sea_level



  

    		POR

    		NCEP; JMA; UKMO

    		lon lat

    		m3 m-3

    		 

    		soil_porosity



  

    		PR

    		CMC

    		lon lat time

    		kg m-2 s-1

    		 

    		lwe_precipitation_rate



  

    		PREC_CON

    		NCEP; EMC

    		lon lat time

    		kg m-2

    		time: sum

    		convective_precipitation_amount



  

    		PREC_CON

    		ECPC(10800)

    		lon lat time

    		kg m-2

    		time: mean

    		convective_precipitation_amount



  

    		PREC_CON

    		GMAO(8)

    		lon lat time

    		kg m-2

    		 

    		convective_precipitation_amount



  

    		PRR

    		CMC

    		lon lat time

    		kg m-2 s-1

    		 

    		rainfall_flux



  

    		PRS

    		CMC

    		lon lat time

    		kg m-2 s-1

    		 

    		snowfall_flux



  

    		PS

    		NCEP; BMRC; ECPC; ECMWF; CMC; CPTEC; JMA; UKMO; EMC

    		lon lat time

    		hPa

    		 

    		surface_air_pressure



  

    		PS

    		GMAO

    		lon lat time

    		hPa

    		time: mean

    		surface_air_pressure



  

    		PS_2

    		JMA

    		lon lat time

    		Pa

    		 

    		surface_air_pressure



  

    		PS_flx

    		NCEP

    		lon lat time

    		hPa

    		 

    		surface_air_pressure



  

    		ptop

    		NCEP; ECPC; ECMWF

    		ptop

    		hPa

    		 

    		air_pressure



  

    		PTOP_CL

    		EMC

    		lon lat cloud_height 

time

    		Pa

    		time: mean

    		air_pressure_at_cloud_top



  

    		PTOP_CL

    		GMAO

    		lon lat time

    		hPa

    		 

    		air_pressure_at_cloud_top



  

    		PTOP_CON

    		UKMO

    		lon lat time

    		Pa

    		 

    		air_pressure_at_convective_cloud_top



  

    		QC

    		BMRC; ECMWF; JMA; UKMO

    		lon lat level time

    		kg kg-1

    		 

    		mass_fraction_of_cloud_liquid_water_in_air



  

    		QI

    		ECMWF; UKMO

    		lon lat level time

    		kg kg-1

    		 

    		mass_fraction_of_cloud_ice_in_air



  

    		QV

    		NCEP; BMRC; ECPC; ECMWF; CMC; UKMO

    		lon lat level time

    		kg kg-1

    		 

    		specific_humidity



  

    		QV_1

    		JMA

    		lon lat bottom_level 

time

    		kg kg-1

    		 

    		specific_humidity



  

    		QV_10M

    		BMRC; GMAO

    		lon lat height_10m time

    		kg kg-1

    		 

    		specific_humidity



  

    		QV_2M

    		NCEP; BMRC; ECPC; ECMWF; CMC; GMAO; UKMO; GLDAS; EMC

    		lon lat height_2m time

    		kg kg-1

    		 

    		specific_humidity



  

    		QV_m

    		ECPC

    		lon lat level time

    		kg kg-1

    		 

    		specific_humidity



  

    		QV_S

    		BMRC(1000)

    		lon lat time

    		kg m-2

    		 

    		soil_moisture_content



  

    		QVDT

    		GMAO(8)

    		lon lat time

    		kg kg-1 s-1

    		time: sum

    		tendency_of_specific_humidity



  

    		QVDT_m

    		BMRC

    		lon lat level time

    		kg m-2 s-1

    		time: mean

    		tendency_of_water_vapor_content_of_atmosphere_layer



  

    		QVFILL

    		GMAO

    		lon lat time

    		kg m-2

    		 

    		filling_of_negative_specific_humidities



  

    		RAIN

    		CMC

    		lon lat time

    		kg m-2

    		time: sum

    		rainfall_amount



  

    		RAIN_CON

    		ECMWF(3600); UKMO

    		lon lat time

    		kg m-2

    		time: sum

    		convective_rainfall_amount



  

    		RAIN_GSP

    		ECMWF(3600); UKMO

    		lon lat time

    		kg m-2

    		time: sum

    		large_scale_rainfall_amount



  

    		RELHUM

    		EMC; ECMWF; UKMO; CPTEC

    		lon lat pressure time

    		1

    		 

    		relative_humidity



  

    		RELHUM_2M

    		UKMO; CMC

    		lon lat height_2m time

    		%

    		 

    		relative_humidity



  

    		RELHUM_2M

    		EMC

    		lon lat height_2m time

    		1

    		time: mean

    		relative_humidity



  

    		RGL

    		NCEP

    		lon lat

    		W m-2

    		 

    		 



  

    		ROOTDP

    		CMC

    		lon lat

    		m

    		 

    		root_depth



  

    		RS_MAX

    		NCEP

    		lon lat

    		s m-1

    		 

    		stomatal_resistance



  

    		RS_MIN

    		NCEP

    		lon lat

    		s m-1

    		 

    		stomatal_resistance



  

    		RUNOFF

    		ECMWF(3600); CPTEC(21600); GLDAS

    		lon lat time

    		kg m-2

    		time: sum

    		runoff_amount



  

    		RUNOFF_B

    		ECPC(10800)

    		lon lat time

    		kg m-2

    		time: sum

    		baseflow_amount



  

    		RUNOFF_G

    		ECMWF(3600)

    		lon lat time

    		kg m-2

    		time: sum

    		subsurface_runoff_amount



  

    		RUNOFF_G

    		CMC

    		lon lat time

    		kg m-2

    		time: mean

    		subsurface_runoff_amount



  

    		RUNOFF_S

    		BMRC(450); ECMWF(3600); UKMO; EMC

    		lon lat time

    		kg m-2

    		time: sum

    		surface_runoff_amount



  

    		RUNOFF_S

    		CMC

    		lon lat time

    		kg m-2

    		 

    		surface_runoff_amount



  

    		RUNOFF_SG

    		ECPC(10800)

    		lon lat time

    		kg m-2

    		time: sum

    		runoff_excluding_baseflow_amount



  

    		shahr

    		ECPC

    		lon lat pressure time

    		W m-2

    		 

    		atmosphere_rate_of_latent_energy_release_in_atmosphere_layer_due_to_shallow_convection



  

    		shahri

    		ECPC

    		lon lat time

    		W m-2

    		 

    		rate_of_latent_energy_release_due_to_shallow_convection



  

    		shamr

    		ECPC

    		lon lat pressure time

    		kg m-2 s-1

    		 

    		tendency_of_water_vapor_content_of_atmosphere_layer_due_to_shallow_convection



  

    		shamri

    		ECPC

    		lon lat time

    		kg m-2 s-1

    		 

    		tendency_of_atmosphere_water_vapor_content_due_to_shallow_convection



  

    		SNOW

    		BMRC(450); ECPC(10800); CMC

    		lon lat time

    		kg m-2

    		time: sum

    		snowfall_amount



  

    		SNOW

    		CPTEC; GMAO(8)

    		lon lat time

    		kg m-2

    		 

    		snowfall_amount



  

    		SNOW_CON

    		ECMWF(3600); UKMO

    		lon lat time

    		kg m-2

    		time: sum

    		convective_snowfall_amount



  

    		SNOW_DEPTH

    		CMC; UKMO

    		lon lat time

    		m

    		 

    		surface_snow_thickness



  

    		SNOW_DEPTH_SI

    		CMC

    		lon lat time

    		m

    		 

    		surface_snow_thickness_where_sea_ice



  

    		SNOW_GSP

    		ECMWF(3600); UKMO

    		lon lat time

    		kg m-2

    		time: sum

    		large_scale_snowfall_amount



  

    		SNOW_MELT

    		ECMWF(3600); UKMO

    		lon lat time

    		kg m-2

    		time: sum

    		surface_snow_melt_amount



  

    		SNOW_MELT_SN

    		ECMWF(3600)

    		lon lat time

    		kg m-2

    		time: sum

    		surface_snow_melt_amount



  

    		SNOW_S

    		ECMWF; EMC

    		lon lat time

    		kg m-2

    		 

    		surface_snow_amount



  

    		SNOW_SL

    		CMC

    		lon lat time

    		kg m-2

    		 

    		surface_snow_amount_where_land



  

    		SNOW_SUB

    		ECMWF(3600)

    		lon lat time

    		kg m-2

    		time: sum

    		surface_snow_sublimation_amount



  

    		SNOW_SUB_SN

    		ECMWF(3600)

    		lon lat time

    		kg m-2

    		time: sum

    		surface_snow_sublimation_amount



  

    		SOB

    		ECMWF

    		lon lat level1 time

    		W m-2

    		 

    		net_downward_longwave_flux_in_air



  

    		SOB_S

    		ECMWF

    		lon lat time

    		W m-2

    		time: mean

    		surface_net_downward_shortwave_flux



  

    		SOB_S

    		GLDAS

    		lon lat time

    		W m-2

    		 

    		surface_net_downward_shortwave_flux



  

    		SODW_S

    		GLDAS

    		lon lat time

    		W m-2

    		 

    		surface_downwelling_shortwave_flux_in_air



  

    		SOHR

    		BMRC

    		lon lat level time

    		W m-2

    		time: mean

    		rate_of_absorption_of_shortwave_energy_in_atmosphere_layer



  

    		SOHR

    		ECPC

    		lon lat level time

    		W m-2

    		time: mean

    		net_rate_of_absorption_of_shortwave_energy



  

    		SOIL_TYPE

    		NCEP; ECPC; GLDAS; GLDAS

    		lon lat

    		1

    		 

    		soil_type



  

    		SRP_SO

    		NCEP

    		lon lat

    		1

    		 

    		 



  

    		SS_SO

    		NCEP; UKMO

    		lon lat

    		m

    		 

    		soil_suction_at_saturation



  

    		ST_E

    		ECMWF

    		lon lat time

    		J m-2

    		time: mean

    		snow_thermal_energy



  

    		T

    		NCEP; BMRC; ECPC; ECMWF; CMC; CPTEC; JMA; UKMO; EMC

    		lon lat level time

    		K

    		 

    		air_temperature



  

    		T_1

    		JMA

    		lon lat bottom_level 

time

    		K

    		 

    		air_temperature



  

    		T_10M

    		GMAO

    		lon lat height_10m time

    		K

    		 

    		air_temperature



  

    		T_2M

    		NCEP; BMRC; ECPC; ECMWF; CMC; GMAO; JMA; UKMO; GLDAS; EMC

    		lon lat height_2m time

    		K

    		 

    		air_temperature



  

    		T_G

    		NCEP; CMC; CPTEC; GMAO; JMA; UKMO; EMC

    		lon lat time

    		K

    		 

    		surface_temperature



  

    		T_G

    		ECMWF

    		lon lat time

    		K

    		 

    		surface_temperature 



  

    		T_G

    		GLDAS

    		lon lat time

    		K

    		time: mean

    		surface_temperature



  

    		T_GL

    		CMC

    		lon lat time

    		K

    		 

    		surface_temperature_where_land



  

    		T_m

    		ECPC; UKMO

    		lon lat level time

    		K

    		 

    		air_temperature



  

    		T_SKIN

    		ECPC

    		lon lat time

    		K

    		 

    		surface_temperature



  

    		T_SNOW

    		ECMWF

    		lon lat time

    		K

    		 

    		surface_temperature_where_snow



  

    		T_SO

    		NCEP; BMRC; ECMWF

    		lon lat soil_depth1 time

    		K

    		 

    		soil_temperature



  

    		T_SO

    		ECPC; EMC

    		lon lat soil_depth time

    		K

    		soil_depth: mean

    		soil_temperature



  

    		TCA_SO

    		UKMO(1/4190.)

    		lon lat

    		J kg-1 K-1

    		 

    		soil_thermal_capacity



  

    		TCM

    		GMAO

    		lon lat time

    		 

    		 

    		atmosphere_surface_drag_coefficient



  

    		TCO_SO

    		UKMO

    		lon lat

    		 

    		 

    		soil_thermal_conductivity



  

    		TDD

    		CMC

    		lon lat pressure time

    		K

    		 

    		dew_point_depression



  

    		TEX

    		CMC; GLDAS

    		lon lat component

    		1

    		 

    		soil_texture



  

    		THB

    		ECMWF

    		lon lat level1 time

    		W m-2

    		 

    		net_downward_shortwave_flux_in_air



  

    		THB_S

    		ECMWF

    		lon lat time

    		W m-2

    		time: mean

    		surface_net_downward_longwave_flux



  

    		THDW_S

    		GLDAS

    		lon lat time

    		W m-2

    		 

    		surface_downwelling_longwave_flux_in_air



  

    		THETA_2M

    		BMRC

    		lon lat height_2m time

    		K

    		 

    		air_potential_temperature



  

    		THFLD_S

    		BMRC

    		lon lat time

    		W m-2

    		time: mean

    		downward_heat_flux_in_soil



  

    		THHR

    		BMRC

    		lon lat level time

    		W m-2

    		time: mean

    		rate_of_absorption_of_longwave_energy_in_atmosphere_layer



  

    		THHR

    		ECPC

    		lon lat level time

    		W m-2

    		time: mean

    		net_rate_of_absorption_of_longwave_energy



  

    		TMAX_2M

    		NCEP

    		lon lat height_2m time

    		K

    		time: maximum

    		air_temperature



  

    		TMAX_2M

    		EMC

    		lon lat height_2m time

    		K

    		time: maximum within days

    		air_temperature



  

    		TMIN_2M

    		NCEP

    		lon lat height_2m time

    		K

    		time: minimum

    		air_temperature



  

    		TMIN_2M

    		EMC

    		lon lat height_2m time

    		K

    		time: minimum within days

    		air_temperature



  

    		TOT_PREC

    		NCEP; BMRC; ECPC(10800); ECMWF(3600); CMC; CPTEC; GMAO(8); 

      JMA(3600); UKMO; GLDAS; EMC

    		lon lat time

    		kg m-2

    		time: sum

    		precipitation_amount



  

    		TOT_PREC

    		EMC

    		lon lat time

    		kg m-2 s-1

    		 

    		precipitation_flux



  

    		TOT_PREC_2

    		JMA(3600)

    		lon lat time

    		kg m-2

    		time: sum

    		precipitation_amount



  

    		TTOP

    		GMAO

    		lon lat time

    		K

    		 

    		air_temperature_at_cloud_top



  

    		TTOP

    		EMC

    		lon lat cloud_height 

time

    		K

    		time: mean

    		air_temperature_at_cloud_top



  

    		U

    		NCEP; BMRC; ECPC; ECMWF; CMC; CPTEC; JMA; UKMO; EMC

    		lon lat level time

    		m s-1

    		 

    		eastward_wind



  

    		U_1

    		JMA

    		lon lat bottom_level 

time

    		m s-1

    		 

    		eastward_wind



  

    		U_10M

    		NCEP; BMRC; ECPC; ECMWF; CMC; GMAO; JMA; UKMO; EMC

    		lon lat height_10m time

    		m s-1

    		 

    		eastward_wind



  

    		U_2M

    		GMAO

    		lon lat height_2m time

    		m s-1

    		 

    		eastward_wind



  

    		U_m

    		ECPC; UKMO

    		lon lat level time

    		m s-1

    		 

    		eastward_wind



  

    		UEFL

    		BMRC

    		lon lat level time

    		W m-1

    		time: mean

    		eastward_dry_energy_flux_in_air



  

    		UMASSFL

    		BMRC

    		lon lat level time

    		kg m-2 s-1

    		time: mean

    		eastward_mass_flux_of_air



  

    		UMFL

    		EMC

    		lon lat time

    		Pa

    		time: mean

    		downward_eastward_momentum_flux_in_air



  

    		UMFL_DIFF

    		ECMWF

    		lon lat level1 time

    		Pa

    		 

    		downward_eastward_stress_in air_due_to_diffusion



  

    		UQVFL

    		BMRC

    		lon lat level time

    		kg m-2 s-1

    		time: mean

    		eastward_water_vapor_flux



  

    		UQVFL

    		ECPC

    		lon lat level time

    		kg m-1 s-1

    		 

    		eastward_water_vapor_transport_across_unit_distance_in_atmosphere_layer



  

    		USTAR

    		GMAO

    		lon lat time

    		m s-1

    		 

    		friction_velocity



  

    		V

    		NCEP; BMRC; ECPC; ECMWF; CMC; CPTEC; JMA; UKMO; EMC

    		lon lat level time

    		m s-1

    		 

    		northward_wind



  

    		V_1

    		JMA

    		lon lat bottom_level 

time

    		m s-1

    		 

    		northward_wind



  

    		V_10M

    		NCEP; BMRC; ECPC; ECMWF; CMC; GMAO; JMA; UKMO; EMC

    		lon lat height_10m time

    		m s-1

    		 

    		northward_wind



  

    		V_2M

    		GMAO

    		lon lat height_2m time

    		m s-1

    		 

    		northward_wind



  

    		V_m

    		ECPC; UKMO

    		lon lat level time

    		m s-1

    		 

    		northward_wind



  

    		VABS_10M

    		NCEP; ECPC; ECMWF; JMA; UKMO

    		lon lat height_10m time

    		m s-1

    		 

    		wind_speed



  

    		vdfhr

    		ECPC

    		lon lat pressure time

    		W m-2

    		 

    		tendency_of_air_temperature_due_to_turbulent_heating



  

    		vdfhri

    		ECPC

    		lon lat time

    		W m-2

    		 

    		atmosphere_tendency_of_air_temperature_due_to_turbulent_heating



  

    		vdfmr

    		ECPC

    		lon lat pressure time

    		kg m-2 s-1

    		 

    		tendency_of_water_vapor_content_of 

      atmosphere_layer_due_to_turbulence



  

    		vdfmri

    		ECPC

    		lon lat time

    		kg m-2 s-1

    		 

    		tendency_of_atmosphere_water_vapor_content_due_to_turbulence



  

    		VEFL

    		BMRC

    		lon lat level time

    		W m-1

    		time: mean

    		northward_dry_energy_flux_in_air



  

    		VEG_TYPE

    		NCEP; ECPC; ECMWF; CMC; CPTEC; GMAO; JMA; GLDAS

    		lon lat

    		1

    		 

    		surface_cover



  

    		VMASSFL

    		BMRC

    		lon lat level time

    		kg m-2 s-1

    		time: mean

    		northward_mass_flux_of_air



  

    		VMFL

    		EMC

    		lon lat time

    		Pa

    		time: mean

    		downward_northward_momentum_flux_in_air



  

    		VMFL_DIFF

    		ECMWF

    		lon lat level1 time

    		Pa

    		 

    		downward_northward_momentum_flux_in_air_due_to_diffusion



  

    		VORT

    		EMC

    		lon lat pressure time

    		s-1

    		 

    		atmosphere_absolute_vorticity



  

    		VQVFL

    		BMRC

    		lon lat level time

    		kg m-2 s-1

    		time: mean

    		northward_water_vapor_flux



  

    		VQVFL

    		ECPC

    		lon lat level time

    		kg m-1 s-1

    		 

    		northward_water_vapor_transport_across_unit_distance_in_atmosphere_layer



  

    		VW_SO

    		ECPC

    		lon lat soil_depth time

    		1

    		 

    		volume_fraction_of_water_in_soil



  

    		W

    		CMC; UKMO

    		lon lat pressure time

    		m s-1

    		 

    		upward_air_velocity



  

    		W_CRIT

    		UKMO

    		lon lat

    		1

    		 

    		volume_fraction_of_water_in_soil_at_critical_point



  

    		W_I

    		NCEP(1000); ECPC; ECMWF; CMC; CPTEC(1000)

    		lon lat time

    		kg m-2

    		 

    		canopy_water_amount



  

    		W_ICE

    		ECMWF

    		lon lat soil_depth time

    		kg m-2

    		 

    		frozen_water_content_of_soil_layer



  

    		W_ICE

    		CMC

    		lon lat time

    		m3 m-3

    		 

    		volume_fraction_of_frozen_water_in_soil



  

    		W_LIQ

    		ECMWF

    		lon lat soil_depth time

    		kg m-2

    		 

    		liquid_water_content_of_soil_layer



  

    		W_SN

    		CMC

    		lon lat time

    		kg m-2

    		 

    		liquid_water_content_of_snow_layer



  

    		W_SNOW

    		NCEP; BMRC; ECPC; ECMWF; GMAO

    		lon lat time

    		m

    		 

    		lwe_thickness_of_surface_snow_amount



  

    		W_SNOW

    		GLDAS

    		lon lat time

    		m

    		time: mean

    		lwe_thickness_of_surface_snow_amount



  

    		W_SO

    		NCEP; EMC

    		lon lat soil_depth time

    		m3 m-3

    		soil_depth: mean

    		volume_fraction_of_water_in_soil



  

    		W_SO

    		CMC; CPTEC

    		lon lat soil_depth time

    		m3 m-3

    		 

    		volume_fraction_of_water_in_soil



  

    		W_SO

    		UKMO

    		lon lat time

    		m

    		 

    		lwe_thickness_of_soil_moisture_content



  

    		W_SO

    		GLDAS

    		lon lat soil_depth time

    		kg m-2

    		 

    		moisture_content_of_soil_layer



  

    		W_WILT

    		NCEP; UKMO

    		lon lat

    		m3 m-3

    		 

    		volume_fraction_of_water_in_soil_at_wilting_point



  

    		WEFL

    		BMRC

    		lon lat level time

    		W m-1

    		time: mean

    		upward_dry_energy_flux_in_air



  

    		WMASSFL

    		BMRC

    		lon lat level time

    		kg m-2 s-1

    		time: mean

    		upward_mass_flux_of_air



  

    		WQVFL

    		BMRC

    		lon lat level time

    		kg m-2 s-1

    		time: mean

    		upward_water_vapor_flux_in_air



  

    		WQVFL

    		ECPC

    		lon lat level time

    		kg m-2 s-1

    		 

    		upward_water_vapor_flux_in_air



  

    		WT_DE

    		NCEP

    		lon lat

    		m3 m-3

    		 

    		 



  

    		WT_TS

    		NCEP

    		lon lat

    		m3 m-3

    		 

    		 



  

    		Z0

    		NCEP; BMRC; ECPC; CMC; CPTEC; GMAO; JMA; UKMO

    		lon lat time

    		m

    		 

    		surface_roughness_length



  

    		Z0_M

    		ECMWF

    		lon lat

    		1

    		 

    		surface_roughness_length_for_momentum_in_air



  

    		Z0_H

    		ECMWF

    		lon lat

    		1

    		 

    		surface_roughness_length_for_heat_in_air



  

    		

    		

    		

    		

    		

    		



  

    		 

    		standard_names or units not 

      yet confirmed by cf-metadata
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Introduction 


The Coordinated Enhanced Observing Period (CEOP, http://www.ceop.net) project aims at 
comparing high quality in-situ and satellite data to model output.  The goal is to enable research on 
subjects related to most model physics and many atmospheric phenomena.  The impact of clouds on 
the energy and water cycles is rather powerful.  Most models have therefore voluntarily provided 
cloud data to CEOP.  Yet cloud observations have not been requested (and provided) by the 
reference sites as well as the satellite community.  This proposal tries to fill that gap. 


Water, energy, cloud feedbacks - an example 


Betts and Viterbo (2005, see figure 1) provide a good example of feedbacks between the 
surface moisture, energy fluxes and clouds.  They examined the Amazon water and energy budget 
in the ERA40 reanalysis data.  Over the Madeira basin they found a striking relationship between 
soil moisture, low cloud cover and net surface radiation. 


       


Figure 1: Scatter diagrams of dail 0-2001) (Betts and Viterbo, 
2005, JGR, D14108). 


 
The surface energy and water budgets over th ated as follows: 


surface energy budget: 
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The symbols are all customary with Y being the run-off.  The mid-level upward vertical 
pressure velocity  statistically increases high cloud cover HCC and precipitation and HCC 
lower olumn TCSW impacts positively the 
low c s the short-wave surface fluxes.  Clearly, 
clouds play an integral role in the surface energy udgets.  The feedbacks vary depending 
on th d (e.g. tim ) and are not always well understood. 


Studies undertaken with available datasets 


et p


Figure 2: Comparison  by the ECMWF 
operational model 


 
Figure 2 above shows an exam  lidar and radar, 


(b) ECMWF cloud fraction taken DF of low level 
cloud fraction occurrence in the obse (red).  The typical example of 
cloud profile evolutions shown in (a, b) dem odels to resemble 
reasonably the observations.  This makes it worthw ed long-term cloud model 
biases.  Too small occurrence of 100% cloud fraction in this model is clearly picked up by the PDF 


 


midΩ
s the surface solar net flux SWnet.  The
loud cover LCC, which in turn impac


 total c  soil water 
t  long- and 


 and water b
e phenomena considere e-scale or special scale


The CloudN roject (Anthony Illingworth and Robin Hogan, University of Reading) has 
been a pioneer in comparing cloud data from models (UKMO, ECMWF, MeteoFrance, KNMI, 
DWD, SMHI) and lidar/radar retrievals (as Lindenberg, Cabauw, ARM SGP/NSA/Manus etc).  
They use algorithms that compute profiles of cloud cover, cloud liquid water and cloud ice water as 
well as liquid and ice water paths.  The data is already on the same netcdf CF format as CEOP 
MOLTS (Model Located Time Series) data. 


 


 
 


of cloud fraction retrieved by CloudNet and 12-35h forecasts
(http://www.cloud-net.org). 


ple of (a) cloud fraction profiles retrieved from
 from consecutive 12-35h forecasts and (c) a P


rvations (blue) and the model 
onstrates the ability of forecast m


hile to examine detail


in (c). 


(a) CloudNet Lindenberg lidar+radar (b)          ECMWF Lindenberg 


Dec 2004 Dec 2004 


(c)   Cloud PDF (Year 2005)
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Cloud information proposed for CEOP 


Cloud observations incorporated into CEOP should be valuable for the various science and 
model development groups within CEOP and the community of potential future users.  Taking the 
March 2006 CEOP workshop in Paris as an example, the diurnal cycle appears to be a unifying 
theme of data investigations.  The diurnal cycle is of great interest globally (excluding the polar 
winter/summer), e.g. stratocumulus, Amazon convection, tropical precipitation, monsoons, stable 


 also an ideal model test bed for atmospheric 
 data.   


 be a need to compromise in terms of 
tempo
following three subsets of cloud data into the CEOP archive to mirror the CEOP point data 
(MOLTS n


1. P
Clo N cessed by Anthony Illingworth, Robin Hogan and co-


work


ve observations with a surface flux package within the next 


2. 


nd have not been merged to global scale.  They are being used at the University of 
dent 


grid i


boundary layer to name a few.  The diurnal cycle is
variability.  We therefore suggest to aim at hourly


The guiding principles for selecting the proposed cloud data base in support of CEOP 
activities are: 


• data from various sources (ground observations; models; and satellites) 


• temporal resolutions that represent the diurnal cycle 


• compatible spatial resolutions  


Due to restrictions in data availability, there will
ral and spatial coverage of the selected data.  In particular, we propose to incorporate the 


) a d gridded model data: 


oint data:   CloudNet cloud profiles 
ud et cloud profiles have been pro


ers for sub-periods of CEOP Phase I covering the reference sites Lindenberg, Cabauw and 
ARM SGP.  They are willing to give Steve Williams (or Martin Köhler as an intermediary) a user 
ID to download the data, which is already in MOLTS type netcdf format.  As a side note we 
recommend to add the Chilbolton radar/lidar site to the CEOP Phase II list of reference sites.  The 
site will round-off its comprehensi
months. 


Gridded data:   ISCCP DX total cloud cover - medium resolution/long period 
One goal of global gridded cloud data is to provide the regional context for the MOLTS 


reference site data (1, 2).  In this context, resolution is not critical but focus should be on the whole 
CEOP Phase I period.  The International Satellite Cloud Climatology Project (ISCCP) DX data-set 
provides sampled pixel level (5 km) radiances at 30 km spatial resolution at 3-hourly time interval 
for the period of 1983 to present.  These data are available independently for each geostationary 
satellite a
Maryland to produce 0.5 degree radiative fluxes at three hourly intervals for the indepen
geostationary satellites (Figure 3).  During this process, total cloud cover (TCC) for each 0.5 degree 


s also generated.  Such information is currently available for about ten years (1990-2001) and 
will be produced for the CEOP Phase I and provided to the archive.  These data can be subset for all 
41 MOLTS points over the whole CEOP Phase I period (2000-2004).  Rachel Pinker and Steve 
Williams would communicate about the point selection and data incorporation process. 


Note that for globally merged product ISCCP D2 is available at low resolution (2.5 degree, 
monthly). 
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Figure 3. Monthly mean surface shortwave radiative fluxes (W/m**2) for September 1992, based on 


ISCCP DX data 


Gridded data:   Geostationary data - high resolution/short period 
Another goal of the gridded cloud data is to enable investigation of regional/global 


ical waves.  High 
spatia


sk ahead 


e without the generous support of Rachel Pinker (who 
ossible resolution satellite data), Anthony Illingworth 


and R


 


3.  


phenomena such as monsoons, MJO propagation, Amazon diurnal cycle and trop
l and temporal resolution data would be needed to address those topics.  With focus on the 


Indian, American and West African Monsoons we propose to select several months for which high 
resolution satellite based hourly cloud amounts and types will be produced at the University of 
Maryland.  The nominal spatial resolution would be 1/8th of a degree but in principle, could be 
produced at pixel level (about 5 km).  These will be produced from Meteosat-5 to cover India, from 
Meteosat-7 to cover Africa and GOES 12 to cover the Amazon and US.  The period August 2004 
was selected due to its peak Indian Monsoon activity (Figure 4) and the North American Monsoon 
Experiment (NAME) timing.  Figure 5 shows an example of high resolution cloud type retrieval 
over the Indian Monsoon region. 


Acknowledgement to the ta


The proposed project will not be possibl
processes ISCCP DX type data and highest p


obin Hogan (who calculate cloud profile data from lidar/radar sites), Steve Williams (who 
archives reference site data at NCAR-JOSS) and the CEOP satellite data archive group.  Their 
effort should only be encouraged if there is sufficient interest from the CEOP science groups 
including the Monsoon project team as well as the model community still on the sideline of using 
CEOP data.  Therefore we circulate this proposal through CEOP to gather enough interest to 
proceed and to receive feedback before starting the considerable data collection task at hand. 
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Figure 4. Indian monsoon precipitation (acc nd total cloud fraction (24h 
forecasts starting at 00UTC and 1 rom the ECMWF operational mode n May-
September 2004 over a region around Northern India (20-30N, 60-90E). 
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Meteosat-5 Total Cloud Amount     Meteosat-5 Cloud Type 


        4 January 2003, 08 UTC        4 January 2003, 08 UTC 


eteosat-5 Total Cloud Amount     Meteosat-5 Cloud Type 
        30 July 2003, 07 UTC        30 July 2003, 07 UTC 


Red  = Low Cloud (TIR > 263 K) 
Yellow  = Mid Cloud (263 K >
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 TIR > 250 K) 
Blue = High Cloud (TIR < 250 K) 


50K  
 


 
Figure 5. An example of full resolution (5 km) cloud etr


(University of Maryland). 


Gray  = Convective Cloud (TIR < 2
             AND Optical Depth > 23) 


cover r ieved from METEOSAT-5 over India 
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