Notes from the TWENTY-NINGTH FORMAL CEOP Teleconference ON Model Output Data Issues HELD ON 14 NOVEMBER 2006

Final Draft 10 March 2007

1. 
INTRODUCTION

The 29th CEOP Model Output Teleconference took place on Tuesday 14 November 2006 at 12:30 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) The list of Phase 2 reference sites and the list of Phase 2 MOLTS points

(vi) Other CEOP international issues.

Reference material that was distributed to the participants prior to the call included:

(a) The list of newly proposed variables based on the discussion at the time of previous calls

(b) The list of variables and their CF standard names prepared by Dr Beate Geyer

(c) The proposal for the CEOP cloud observational dataset drafted by Drs Martin Köhler, Michael Bosilovich, and Prof Rachel Pinker
(d) Current CEOP Model Data Structure Schemes as provided by individual centers prepared by the MPI team
(e) The First draft of the proposed MOLTS points for CEOP Phase 2
(f) The note from Joerg Wegner (MPI) about samples of data converted into the CF compliant Net CDF format
(g) Tutorial for the data comparison using the WTF-CEOP tool
(h) The Notes of the previous, 28th CEOP Model Output Call held on 12 September
(i) The timeline/agenda of the call.

ACCEPTED ACTIONS

A1: Petra Koudelova and Sam Benedict – arranging the next call (30 January 2007) (done)

A2: Frank Toussaint – prepare the schemes of the most suitable model output structures (done)

A3: Steve Williams, Ken Mitchell, and Ben Burford – conversion of in-situ data into the NetCDF format for a test case – a sample data set from the Lindenberg site

A4: Center representatives including Rikus, Kitagawa, Ruane, Earnshaw, Kato, Rodell, Bosilovich, Mitchell, Katz, Bertolani, Salerno, Köhler, Chou, Belair, Rajagopal and Gopal – to comment on the list of MOLTS points proposed for Phase 2 (partially done)

A5: Ben Burford, Beate Geyer, MPI - mapping tables between the center native variable names and CF standard names
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2.
NEXT CONFERENCE CALL

The next, 30th CEOP International Model Output Teleconference is proposed to take place on Tuesday 30 January 2007. 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 List of model output variables required by CEOP

(3.1a)
The list of model output variables for Phase 2 was discussed and it was agreed that the Centers would decide their Phase 2 output in terms of variables according to their possibilities while taking into account the variables proposed at the previous teleconferences (see ATTACHMENT 1). 

3.2 MPI status and standardization of the Model Output Structure

(3.2a)
Luthardt reported that the work on including further data into the MPI database was continuing and voiced that they had received the MSC gridded data and that the data was in order and could be included in the archive soon. 

(3.2b)
Regarding the issue of MOLTS data conversion, Toussaint reiterated that the MPI considered doing the conversion of all of the centers’ MOTLS data during Phase 2 but further cooperation with Beate Geyer was essential to finalize the conversion program and thus Geyer will visit MPI and work with Wegner on removing the remaining issues. 

(3.2c)
Standardization of the frequency of the forecast output (data structure) among the Centers was reiterated and the UK Met Office output structure as the most useful for the CEOP studies was recommended. Toussaint took action (A2) to prepare schemes of several variants of suitable data structure based on the UK Met Office output. Subsequently, this task has been done.

3.3 Cloud data 

(3.3a)
Köhler reported in writing that the work on adding the high quality radar/lidar cloud profiles to the MOLTS observational point dataset was progressing well. In addition, Prof Pinker’s team was producing the high resolution gridded data as described in the proposal (ATTACHMENT 2).

3.4 Reference site data update 

(3.4a)
Williams introduced an updated status of the reference site database and referred the participants to the Data Management website for further details (http://www.eol.ucar.edu/projects/ceop/dm/).

(3.4b) 
Williams further mentioned that the Data Management team would do the conversion of the reference site data into the NetCDF format so that it is compliant with the CEOP MOLTS data. However, this task is subject to the additional funding that should be available in 2007. A test case was recommended in cooperation with the Centers for the Lindenberg site. Williams, Mitchell, and Burford took the action (A3) to coordinate this activity. 

3.5 MOLTS points for Phase 2 

(3.5a)
The first draft of the list of MOLTS points proposed for Phase 2 was introduced (ATTACHMENT 3). The list includes the CEOP reference sites – continuing and newly proposed sites that will accept the full commitment of a CEOP reference site for Phase 2; other points that are important for cooperative projects and/or significant for hydroclimate studies. The Center representatives including Rikus, Kitagawa, Ruane, Earnshaw, Kato, Rodell, Bosilovich, Mitchell, Katz, Bertolani, Salerno, Köhler, Chou, Belair, Rajagopal and Gopal have action (A4) to comment on the list of the proposed points from the viewpoint of the number of the points.
4.
CURRENT STATUS OF NWPCs 

4.1 BMRC by Lawrie Rikus

(4.1)
Rikus reported that the updates of the assimilation scheme and physics introduced to their modeling system improved the model output. The contribution for CEOP Phase 1 will be produced in the near future and BMRC will also participate in Phase 2.

4.2 GKSS, ICTS

(4.2a)
Rockel reiterated that the table summarizing the current status of the ICTS work had been posted on the ICTS website (http://icts.gkss.de). The ICTS model output data will be provided to the CEOP archive in early 2007.  

4.3 ECPC by Alex Ruane

(4.3a)
Ruane reported that certain issues had been found with their output for the first 3-hours associated with the radiation scheme. ECPC will not reproduce the data but will provide specific information about the issues to MPI to be available for users.

4.4 GMAO by Mike Bosilovich
(4.4a)
Bosilovich reported that they had finished testing of the new version of their model and since April 2007 this system would be used to produce CEOP Phase 2 output. 

(4.4b) 
Bosilovich further reiterated that the analyses of the first results by the new system would be presented at the AGU Fall Meeting in San Francisco in December 2006. 

4.5 GLDAS by Hiroko Kato

(4.5a)
Kato reported that the work on multiple analyses of long-term simulations using different forcing data was progressing well and certain trends due to different precipitation sources had been found. 
4.6 NCEP by Ken Mitchell

(4.6a)
Mitchell reported that they continued their work on the conversion tool for their MOLTS data into the NetCDF format in cooperation with MPI and they considered to do the conversion of their Phase 2 output. 

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

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

(4.7a)
Salerno reported that they would begin with transfer of the operational data in January 2007. Regarding the model output structure, EMC considered adopting of the UKMO format and also suggested an extension of the forecast up to 72 hours. This suggestion was supported by other participants.

4.8 UK Met Office by Paul Earnshaw
(4.8a)
Earnshaw reported that their Phase 2 contribution would be similar to their Phase 1 scheme but they might add a few variables. 

4.9 MSC by Stephane Belair – written report
(4.9a)
Belair reported in writing that they had sent the Phase 1 data to MPI on a set of mobile discs. In addition, he reiterated that another scientist from Environment Canada could take up on the role of the spokesperson for CEOP but any decision had not been made yet. 

5.
DATA INTEGRATION ISSUES

5.1 WTF-CEOP – JAXA group
(5.1a)
Burford introduced the tutorial for data comparison using the WTF-CEOP Distributed Data Integration System that had been circulated prior to the call (ATTACHMENT 4). 

(5.1b)
It was proposed and agreed that the menus on the system should use the CF standard names. Burford will communicate with Geyer and MPI to obtain mapping tables between the center native variable names and CF standard names (action A5).
5.2 WTF-CEOP – NASA group

(5.2a)
Enloe reported that the work on the NASA satellite data access system for CEOP had been progressing well and was on schedule. The first version is expected in summer 2007.
(5.2b)
McDonald reported in writing that regarding the NASA satellite data provision to CEOP, all of the providers had agreed to begin sending the requested data products once certain technical questions on the data transfer have been solved. 
6.
OTHER ISSUES

(6a)
The next, 6th CEOP International Implementation Planning Meeting will 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. 

(6b)
It has been 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 review process of the JMSJ CEOP special issue has been almost finished and about 25 – 30 papers are expected to be published. The issue will be published in February 2007.

(6d)
Koike informed the participants about the outcomes of the Pan-GEWEX meeting that was held in Frascati, Italy in October 2006. He voiced that the proposed basic framework of GHP and CEOP transition into a new entity, new CEOP, had been approved but the details needed to be further worked out and presented at the GEWEX SSG meeting in January 2007. This task is coordinated by John Roads and Toshio Koike and the work on the new version of the Whitepaper on the transition is continuing. The updated draft for the SSG meeting will be available in early January 2007. Further details will be discussed at the time of the next call.

(6e)
The AGU Fall Meeting will take place in San Francisco, CA, USA, from 11 through 15 December 2006. The CEOP special session has received 23 contributions that are scheduled in 2 oral and 1 poster sessions.

7.
CLOSING

Benedict acknowledged the participants for attending the call and providing their valuable contributions, comments and suggestions. The call was adjourned at 14:45 UTC.
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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). 
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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 
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Figure 2: Comparison  by the ECMWF 
operational model 
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(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 
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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. 
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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 
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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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Figure 5. An example of full resolution (5 km) cloud etr
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		Region/CSE		Ref site No.		Ref. Site Name		MOLTS Location

								MOLTS No.		Key Station Name		Latitude				Longitude

		CAMP		1		Eastern Siberian Tundra		1		Tiksi		71.617		N		128.750		E

				2		Eastern Siberian Taiga		2		Yakutsk		62.255		N		129.618		E

				3		Mongolia		3		Mandalgobi		45.743		N		106.264		E

								4		Ulannbaator		47.828		N		106.726		E

				4		Tongyu		5		Cropland, Grassland		44.416		N		122.867		E

				5		Tibet		6		Naqu		31.370		N		91.900		E

								7		Gaize		32.304		N		84.060		E

								8		Dali		25.700		N		100.183		E

								9		Linzhi		29.768		N		94.738		E

								10		Litang		30.000		N		100.100		E

								11		Mianzhu		31.433		N		104.200		E

				6		Himalayas		12		Pyramid		27.959		N		86.813		E

				7		Northern South China Sea - Southern Japan		13		Taipei		24.967		N		121.181		E

				8		Chao-Phraya River		14		Lampang		18.400		N		99.470		E

				9		North-East Thailand		15		Nakhonrachasima		14.466		N		102.379		E

				10		Western Pacific Ocean		16		Aimeliik		7.452		N		134.476		E

				11		Northern Mongolia		17		Kherlen-Bayan-Ulaan		47.213		N		108.742		E

								18		Forest site		48.352		N		108.654		E

				12		Weishan Irrigation District along the downstream of the Yellow River		19		Gaoying		36.649		N		116.054		E

				13		Central Vietnam		20		Da Nang		16.033		N		109.185		E

				14		Northeast Bangladesh		21		Sylhet		24.900		N		91.893		E

				15		Pakistan Karakorum Network		22		Urdukas		35.728		N		76.286		E

				16		Tsukuba		23		Univ. of Tsukuba		36.110		N		140.100		E

				17		Lanzhou		24		SACOL		35.946		N		104.137		E

				18		Heihe River Basin		25		Linze		39.500		N		100.000		E

				19		Western Maritime Continent		26		Kototabang		0.200		S		100.300		E

				20		Central Maritime Continent		27		Pontianak		0.000		S		109.400		E

				21		Eastern Maritime Continent		28		Biak		1.200		S		136.100		E

				22		Northern Maritime Continent		29		Manado		1.500		N		124.900		E

				23		Southern Maritime Continent		30		Serpong		6.400		S		106.700		E

		Asian Water Cycle Initiative MOLTS (for river basins)		no		Meghna river basin (AWCI - Bangladesh)		31		Srimangal		24.300		N		91.733		E

				no		Mekong river basin (AWCI - Cambodia)		32		Kratie		12.497		N		106.020		E

				no		Tonle Sap basin (AWCI - Cambodia)		33		Prek Kdam		11.745		N		104.838		E

				no		Mahadani river basin - including Seonath river basin (AWCI - India)		34		Rajim		20.967		N		81.867		E

								35		Raigarh		20.500		N		85.067		E

								36		Bilaspur		22.130		N		82.220		E

								37		Raipur		21.230		N		81.500		E

								38		Bolangir		20.700		N		83.500		E

								39		Jharsuguda		21.917		N		84.083		E

				no		Sebangfai river basin (AWCI - Laos)		40		Thakhek		17.385		N		104.818		E

				no		Bagmati river basin (AWCI - Nepal)		41		Hariharpur Ghadi		27.333		N		85.500		E

				no		Narayani river basin (AWCI - Nepal)		42		Kali Gandaki Angsin		27.890		N		83.800		E

				no		Gilgit river basin (AWCI - Pakistan)		43		Gupis		36.250		N		73.430		E

				no		Sawat river basin  (AWCI - Pakistan)		44		Saidu Sharif		34.720		N		72.350		E

				no		Haro river basin  (AWCI - Pakistan)		45		Lora		33.880		N		73.280		E

				no		Pampanga river basin (AWCI - Philippines)		46		Pampanga 1		14.911		N		121.165		E

								47		Pampanga 2		10.488		N		120.962		E

				no		Mahaweli river basin (AWCI - Sri Lanka)		48		Kandy		7.333		N		80.633		E

				no		Kaluganga river basin (AWCI - Sri Lanka)		49		Ratnapura		6.667		N		80.400		E

				no		Nilwalaganga river basin (AWCI - Sri Lanka)		50		Dediyagala		6.150		N		80.417		E

				no		Chirchik river basin (AWCI - Uzbekistan)		51		Pskem		41.909		N		70.367		E

				no		Akhangaran river basin (AWCI - Uzbekistan)		52		Kamchik		41.097		N		70.519		E

				no		Huong river basin (AWCI - Vietnam)		53		Kim Long		16.417		N		107.567		E

				no		Thu Bon - Vu Gia river basin (AWCI - Vietnam)		54		Cau Lau		15.862		N		108.283		E

				no		Tra Khuc - Ve river basin (AWCI - Vietnam)		55		Tra Khuc		15.133		N		108.783		E

				no		Shwegyin river basin (AWCI - Myanmar)		56		Shwegyin		17.917		N		96.867		E

				no		Soyang dam river basin (AWCI - Korea)		57		Soyang		38.050		N		128.167		E

				no		Hwachen dam river basin (AWCI - Korea)		58		Hwachen		38.130		N		127.780		E

				no		Chungju dam river basin (AWCI - Korea)		59		Chungju		37.150		N		128.200		E

				no		Jungrang  urban river basin (AWCI - Korea)		60		Jungrang		37.567		N		126.967		E

				no		Hapchen dam river basin (AWCI - Korea)		61		Hapchen		35.667		N		127.917		E

				no		Memberamo river basin (AWCI - Indonesia)		62				XXXXX				XXXXX

				no		Brantas river basin (AWCI - Indonesia)		63				XXXXX				XXXXX

				no		Kapuas river basin (AWCI - Indonesia)		64				XXXXX				XXXXX

		BALTEX		24		Lindenberg (Germany)		65		Lindenberg		52.170		N		14.120		E

				25		Sodankyla (Finldand)		66		Sodankyla		67.370		N		26.633		E

				26		Cabauw (The Netherlands)		67		Cabauw		51.970		N		4.930		E

		CPPA/GAPP		27		ARM/Southern Great Plains (USA)		68		ARM/SGP		36.610		N		97.490		W

				28		Fort Peck (USA)		69		Ft. Peck		48.310		N		105.100		W

				29		Bondville (USA)		70		Bondville		40.010		N		88.290		W

				30		Oak Ridge (USA)		71		Oak Ridge		35.960		N		84.290		W

		MAGS		37		BERMS		72		BERMS		53.990		N		105.120		W

		LBA		31		Rondonia		73		Rondonia		10.080		S		61.930		W

				32		Pantanal		74		Pantanal		19.560		S		57.010		W

				33		Manaus		75		Manaus		2.610		S		60.210		W

				34		Brasilia		76		Brasilia		15.930		S		47.920		W

				35		Santarem		77		Santarem		3.020		S		54.970		W

				36		Caxiuana		78		Caxiuana		1.710		S		51.510		W

		MDB		38		Tumbarumba (tower)		79		Tumbarumba		35.660		S		148.150		E

				39		Murrumbidgee (soil moisture, temperature, rainfall)		80		Murrumbidgee		35.116		S		146.375		E

		AMMA		40		Niamey		81		Niamey (Banizoumbou)		13.530		N		2.660		E

				41		Ouémé		82		Oueme (Djogou)		9.692		N		1.662		E

				42		Gourma		83		Gourma (Agafou)		15.300		N		1.500		W

		Others		43		ARM/Tropical West Pacific		84		ARM/TWP/Manus		2.060		S		147.430		E

								85		ARM/TWP/Darwin		12.430		S		130.890		E

				44		ARM/Northern Slope of Alaska		86		ARM/NSA		71.320		N		156.620		W

		?		45		Chilbolton, UK (AERONET site) recommended by M. Koehler (clouds)		87		Chilbolton		51.150		N		1.433		W

		NEESPI		?		Mare-Sale		88		Mare-Sale		69.717		N		66.817		E

				?		Vorkuta		89		Vorkuta		67.483		N		64.017		E

				?		Igarka		90		Igarka		67.467		N		86.567		E

				?		Salehrad		91		Salehrad		66.533		N		66.533		E

				?		Verhojansk		92		Verhojansk		67.550		N		133.383		E

				?		Zhigansk		93		Zhigansk		66.767		N		123.400		E

				?		Olekminsk		94		Olekminsk		60.400		N		120.417		E

				?		Amga		95		Amga		60.900		N		131.983		E

				?		Cherskij		96		Cherskij		68.800		N		161.283		E

				?		Anadyr'		97		Anadyr'		64.783		N		177.567		E

				?		Magadan		98		Magadan		59.583		N		150.783		E

				?		Bodajbo		99		Bodajbo		57.850		N		114.200		E

				?		Cara		100		Cara		56.917		N		118.367		E

				?		Cul'man		101		Cul'man		56.833		N		124.867		E

				?		Tynda		102		Tynda		55.183		N		124.667		E

				?		Skovorodino		103		Skovorodino		54.000		N		123.967		E

				?		Chita		104		Chita		52.017		N		113.333		E

				?		Aldan		105		Aldan		58.617		N		125.367		E

				?		Zeja		106		Zeja		53.750		N		127.233		E

				?		Svobodnyj		107		Svobodnyj		51.450		N		128.117		E

				?		Moscow University Station		108		Moscow University Station		55.717		N		37.517		E

				?		Zvenigorod		109		Zvenigorod		55.600		N		36.800		E

				?		Kislovodsk High-Mountain		110		Kislovodsk High-Mountain		43.730		N		42.660		E

				?		Lovozero		111		Lovozero		67.970		N		35.020		E

				?		Issyk-Kul		112		Issyk-Kul		42.620		N		76.980		E

				?		Zotino		113		Zotino		60.800		N		89.350		E

				?		Fedorovskoe		114		Fedorovskoe		56.448		N		32.900		E

				?		Valdai		115		Valdai		57.970		N		33.230		E

				?		Podmoskovnaya		116		Podmoskovnaya		55.720		N		37.200		E

				?		Nizhnedevitsk		117		Nizhnedevitsk		51.550		N		38.380		E

				?		Kamennaya Steppe		118		Kamennaya Steppe		51.050		N		40.700		E

				?		Syktyvkar		119		Syktyvkar		61.700		N		52.280		E

				?		Hakasia		120		Hakasia		54.750		N		89.980		E

				?		Saryg-Sep (Ubs Nur)		121		Saryg-Sep (Ubs Nur)		51.480		N		95.580		E

				?		Bialystok		122		Bialystok		53.330		N		23.160		E

				?		Kolymskaya		123		Kolymskaya		61.900		N		147.420		E

		CliC		46?		Alert, Nunavut, Canada		124		Alert		82.467		N		62.500		W

				47?		Eureka, Nunavut, Canada		125		Eureka		79.995		N		85.813		W

		LPB		?				126
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WTF-CEOP Tutorial #1 (vertical profile and comparison plots)

For questions or problems email rd@restec.or.jp

The following is a tutorial on how to use WTF-CEOP (Distributed Data Integration System, JAXA Prototype) to generate vertical profile plots, and comparison plots between 2 data sets.  The comparison plots require the data to be in NetCDF format, so the new MOLTS Forecast data will be used (unfortunately the in-situ data, and the non-forecast MOLTS data is not in NetCDF format, so it cannot be used in comparison plots).  NCEP, BMRC and ECPC produced daily MOLTS forecast data, and the 13 to 36 hr (BMRC) or 15 to 36 hour (NCEP and ECPC) portion of each daily forecast was subset and combined into a continuous time series.


Below each screenshot are the instructions on what to enter to get to the next page.
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Above is the top level menu.  Please select “MOLTS”.
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Select “NCEP 15to36Hr Forecast”
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Select BALTEX_Lindenburg
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Select “Temperature (at 64 levels)”, and click on “Next >” (on the right side, in red).
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For “Select time range:” immediately below the map, select:

01  Aug  2003  0


31  Aug  2003  21


Click on “Next >” (on the right side, in red).
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This plot should appear in a pop-up window (note – it might be directly underneath the first window).  It shows the NCEP MOLTS data at Lindenberg vertical profile between 0.9973347 and 0.000266399 sigma, for 1 August to 31 August, 2003, in degrees Kelvin.  You can leave this window on your screen, and future plots will appear in the same window.
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Next, lets look at a vertical profile at a single time.  To the right of “Select view:”, in the pull down menu, select “z line”.  After selecting “z line” the menus will automatically rearrange.  Then for “Select time:” enter

06  Aug  2003  0  and Click on “Next >”.
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This is the resulting vertical profile plot at 06 August, 2003 at 0 hours.  The horizontal axis shows Temperature in degrees Kelvin.  Note that “Time Axis (hours since 1-Jan-1970)” should not appear and we are investigating how to fix this problem.
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Next we will compare NCEP and BMRC data on the same plot.

On the left side of the page there are two blue tabs: “single data set” and “compare two”.  Click on the “compare two” tab (note that the menus automatically change according to this selection).  In the gray band, immediately to the right of the two blue tabs, the two data selections are shown.  The upper set (1: Datasets > 2. MOLTS > NCEP 15to36Hr Forecast > BALTEX_Lindenberg) is OK.  We will change the lower set (2: Datasets > 2. MOLTS > NCEP 15to36Hr Forecast > BALTEX_Lindenberg) to BMRC MOLTS data.  Click on “2.MOLTS” in the second (lower) set:

2:Datasets>2.MOLTS
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Select “BMRC 13to36Hr Forecast”.

[image: image11.png]2 Distributed Data Inteeration System Prototype ~ Microsoft Internet Explorer

TN REE FTW BRCAE UoKD ALIE

Q= - © [¥ A& Lnx Jesmcnn E)‘ 6

TELAD) | ] http:/ fosoprestecor.jp/las/servlets/dataset_compare27catitem=2758

[T+ Datasets > 2 MOLTS > NCEP I5to36Hs Forecest > BALTEX, Lindenber
atasets > 2 MOLTS > BMRC 13t036Hs Forecast

Dataset 1 Click on a dataset to continue or an @ for information about a dataset.

Variable 1| select datas.

Dataset 2 | [@ BALTEX_Cabauw

|© BALTEX Lindenberq
Variable 2| /@ CAMP_Tongyu (lnner Mongolia)
Constraints | |@ LBA_Manaus

Previous Otput

About

LAS Ul Version6.5

&) -unETEnELE

Av8=Rok







Select “BALTEX_Lindenberg”.
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Select “air temperature (at 29 levels)”, and Click on “Next >”.
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Beside “Select output:” select “Overlay plot (GIF)” in the pull down menu,


For “Select time for first variable:” select  06  Aug  2003  0

For “Select time for second variable:” select  06  Aug  2003  0


and Click on “Next >”.
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This “Overlay plot” shows both NCEP (in black) and BMRC (in red) on the same plot.
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Beside “Select output:” select “Comparison plot (GIF)” in the pull down menu, select  06  Aug  2003  0 for the time for both the first and second variable (below the map), and Click on “Next >”.
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This “Comparison plot” shows NCEP minus BMRC.  Note the horizontal axis range from -5 to +2 temperature difference.
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Beside “Select output:” select “Adjacent plots(GIF)” in the pull down menu, select  06  Aug  2003  0 for the time for both the first and second variable (below the map).  Further down on the page (in the “Select options” area) to the right of “Plot size” in the pull down menu select “medium”, and Click on “Next >”.


[image: image18.png]2 http://ceop.restec.or.jp - Distributed Data Inteeration System Prototype — output ~ Microsoft Internet Explorer.

TN REE FTW BRCAE UoMD ALIE

OO HEG L domo @ 2

Fds

W E.H

Lottt 5220
R s s

[
e

£

2 o Jers)

H

H

H

Time i (v s 1-don—1350)
Tesperatrs (st 64 1evl)() frona CEOP NEICDF MOLDS NCEP Iindemberstl

Tire i (s s -don—1370)

i temperstae (st 29 layalNfolvin) fran CEOF ETCDP MOLTS RARG
Rl i h gl

© {5tk

<
&) -unETEnELE







This “Adjacent plots” shows NCEP plotted on the left, and BMRC plotted on the right.

Note that the NCEP and BMRC data have data at levels (so for NCEP and BMRC “z line” can be selected), but the current ECPC MOLTS data does not have data at levels (so for ECPC “z line” cannot be selected)

[image: image19.png]2 Distributed Data Inteeration System Prototype ~ Microsoft Internet Explorer
TN REE FTW BRCAE UoKD ALIE

Q= O MR G Lur dromv @ 3 L= UE I

TELAD) | €] http://cecprestecar.jp/las/servets/constrain_compare

O+ Datasets > 2 MOLTS > NCEP I5to36Hs Forecest > BALTEX, Lindenber
ariable(s): Temperature (at 64 levels)
atasets > 2. MOLTS > BMEC 13t036Hs Forecast > BALTEX, Lindenherg.
ariable(s): air femperature (at 29 levels)

Dataset 1

Variable 1 Select your desired view (geometry of output) and output (type of product),
‘Then set the 4-D region (lon-lat-depth-fime) and any addiional consirainis.

Dataset 2
Wariable 2
Constraints

Select view: tline. v

Select output: Cormparison plot (GIF)
Select region: Full Region v

Previous Otput

About

LAS Ul Version6.5

R

Zoomin | Zzoom out

02 v|[Dec v|[2002 v|[0 v |[02-Dec-2002 00:00:00
01 ][l v|[2005 v|[21 v|[01-Jul2005 21:00.00

Select time range:

Select depth for first variable:  [0.000265399 v |[0.000266399

Select depth for second variable:[0.01 ~/jom

| &] Get output for seleoted variable ® sk






For the remaining plots we will compare time series of downward shortwave flux at surface.


Beside “Select view:” in the pull down menu select “t line” (this will produce a time series plot).  For dataset 1 (1: Datasets > 2. MOLTS > NCEP 15to36Hr Forecast > BALTEX_Lindenberg) click on BALTEX_Lindenberg  This will send you to the “Dataset variable(s)” page.
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Select “Short wave flux at surface, downward”, and Click on “Next >”
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Select “BMRC 13to36Hr Forecast” (this selection applies to Dataset 2).
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Select “BALTEX_Lindenberg” (this selection applies to BMRC 13to36Hr Forecast”).
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Select “Surface shortwave downward flux”, and Click on “Next >”
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Beside “Select output:” select “Overlay plot (GIF)”.  Set the time range from “06 Aug 2003 0” to “07 Aug 2003 21”, to the right of “Plot size” in the pull down menu select “Default”, and Click on “Next >”.
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This “Overlay plot” shows both NCEP (in black, with units and scale on the left side vertical axis) and ECPC (in red, with units and scale on the right side vertical axis) on the same plot. 
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Beside “Select output:” select “Comparison plot (GIF)” in the pull down menu.  Set the time range from “06 Aug 2003 0” to “07 Aug 2003 21”, and Click on “Next >”.
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This “Comparison plot” shows NCEP minus BMRC.
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The previous plots compared NCEP to BMRC.  Now we’ll compare NCEP to ECPC.  In the gray band, for the second dataset (2: Datasets > 2. MOLTS > BMRC 13to36Hr Forecast > BALTEX_Lindenberg) click on “2. MOLTS”.
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Select “ECPC 15to36Hr Forecast”.
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Select “BALTEX_Lindenberg”.
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Select “Downward SW Radiation Flux”.
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Beside “Select output:” select “Overlay plot (GIF)”.  Set the time range from “06 Aug 2003 0” to “07 Aug 2003 21”, and Click on “Next >”.
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This “Overlay plot” shows both NCEP (in black, with units and scale on the left side vertical axis) and ECPC (in red, with units and scale on the right side vertical axis) on the same plot. 
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Beside “Select output:” select “Comparison plot (GIF)” in the pull down menu.  Set the time range from “06 Aug 2003 0” to “07 Aug 2003 21”, and Click on “Next >”.
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This “Comparison plot” shows NCEP minus ECPC.

End of WTF-CEOP Tutorial #1. (any problems or questions please contact  rd@restec.or.jp)


_1224416269.doc
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.



_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

    		

    		

    		

    		



 

  		

  		

  		

  		

  		

  		

 



 


