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Centro de Previsão de Tempo e Estudos Climáticos - CPTEC
Rodovia   Presidente   Dutra   Km  40, Cachoeira  Paulista, SP  12630-000    fone:  (0XX12)  560-8400    fax: (0XX12) 5 61-2835
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Cacheoira Paulista, November 20 2002

Dr D J Carson

World Climate Research Programme (WCRP/WMO)
Geneva , Switzerland









Dear Dr. Carson:

In relation to the participation of CPTEC in the COORDINATED ENHANCED OBSERVING PERIOD (CEOP) OF THE GLOBAL ENERGY AND WATER CYCLE EXPERIMENT (GEWEX) OF THE WORLD CLIMATE RESEARCH PROGRAMME (WCRP), we gladly accept your invitation to contribute to the Coordinated Enhanced Observing Period (CEOP), which is being developed and managed within WCRP’s Global Energy and Water Cycle Experiment (GEWEX).  I have been interacting with the Chiefs of the Model Development and Operations Divisions, and with Dr. Jose A. Marengo, representative of LBA in CEOP, and considering the request of data at global and regional model levels, we are making an inventory to define the potential contribution to CEOP and also the limitations from CPTEC in order to attend CEOP’s demands, such as that of disk space and some variables that normally are not saved on our operational routine work.

We have implemented a document describing CPTEC’s contribution (Authored by Drs. J. Marengo, S. N. Figueroa, J. Bonatti and S.C Chou) in which we describe CPTEC’s contribution.  I am sure that you will understand our limitations and the fact that we cannot provide all the variables requested by CEOP.  There are new developments that have not been implemented operationally yet, such as the reanalyses from CPTEC nor the PSAS assimilation scheme at regional and global scale.  

As in the case of the other numerical centers, we can provide data for the MOLTS sites and for the global domain of the model, in formats that are compatible with CEOP requests.  CPTEC does not produce global SST or snow depth analyses, and all this data will be provided for the CEOP period 2002-2004 (that corresponds to the EOP3 e EOP4), and it is unlikely that we can provide data for the EOP1 and EOP2.  We also provide information on the expected size of the gridded data, needed by the Max Planck Institute for the space allocation for CPTEC’s data archive at MPI.   We estimate the volume of the global and regional model (gridded data and MOLTS) as approximately 500 MB/day, and request this space to the MPI 

Sincerely

Carlos A. Nobre, Ph.D.

Director of CPTEC

São Paulo, Brazil
THE CPTEC’S CONTRIBUTION TO THE CEOP DATASET

J. Marengo, S, N. Figueroa, J. Bonatti, S. C Chou, C. Nobre

22 November 2002.

-Introduction

The plan for CEOP period 2002-2004 (EOP 3 and EOP4) is to provide data from the current operational version of global CPTEC/COLA model run at CPTEC.  Given our limitations in man-power and computational resources, it is unlikely (but not impossible) that we can data for EOP 1 and EOP 2.   

The current operational model at CPTEC provides:

-Gridded data with horizontal resolution of 2.875 degree equally spaced latitude-longitude grids or on gaussian grid (from T062 and 28 sigma levels).  See Table 1 for more information.  In the future we can provide data on 0.7031 longitude degree from T170 version of the CPTEC AGCM.  

-The 3D atmospheric variables (eg.,temperature, moisture, zonal and meridional wind, and geopotential) will  be provided  on 17 pressure levels (see Table 2) every 6 hours. (post-processed).

-MOLTS variables will be provided on 28 sigma levels (model levels) every 1 hour.

-Fields available from the CPTEC global model

G=gridded 2D and 3D variables at 00, 06, 12, 18 UTC at 17 pressure levels

M=Molts each 1 hour at 28 sigma levels (model levels)

A=accumulated  (over the previous 6 hours)

I=instantaneous 

M=Molts ( each 1 hour)

Table 1.  Fields provided by the CPTEC GCM

	
	Top of Atmosphere Processes
	Units
	A,I
	G, M

	1. 
	Shortwave downward flux (positive

	W/m2
	A
	M

	2. 
	Shortwave upward flux (positive)

	W/m2
	A
	M

	3. 
	Longwave upward flux 
 (positive)
	W/m2
	A
	M


	
	Atmosphere Variables (at p and sigma levels)
	Units
	A,I
	G, M

	1. 
	Temperature

	K
	I
	G,M

	2. 
	Humidity


	kg/kg
	I
	G,M

	3. 
	zonal wind          


	M/s
	I
	G,M

	4. 
	Meridional wind    




	M/s
	I
	G,M

	5. 
	Geopotential (gZ) 


 
	m2/s2
	I
	G

	6. 
	Pressure  (model levels)  
	Pa
	I
	M


	
	Atmosphere Processes (at sigma levels)
	Units
	A,I
	G, M

	1. 
	Convective latent heating rate 

	W/m2
	A
	M

	2. 
	Convective moistening rate 

	kg/(m2s)
	A
	M

	3. 
	short-wave heating rate 


	W/m2
	A
	M

	4. 
	Long-wave heating rate 


	W/m2
	A
	M


	
	Surface Variables
	Units
	A,I
	G, M

	1. 
	surface pressure 


	Pa
	I
	G,M

	2. 
	u-component at 10 m 


	m/s
	I
	G,M

	3. 
	V_component at 10 m 


	m/s
	I
	G,M

	4. 
	Virtual temperature at 10 m 

	K
	I
	G,M

	5. 
	Specific humidity at 10 m 


	kg/kg
	I
	G.M


	
	Surface Processes
	Units
	A,I
	G, M

	1. 
	shortwave downward flux (positive number)
	W/m2
	A
	G,M

	2. 
	shortwave upward flux (positive number)
	W/m2
	A
	G,M

	3. 
	Longwave downward flux (positive number)
	W/m2
	A
	G,M

	4. 
	Longwave upward flux (positive number)
	W/m2
	A
	G,M

	5. 
	sensible heating (positive upward)

	W/m2
	A
	G,M

	6. 
	Latent heating
(positive upward)

	W/m2
	A
	G,M

	7. 
	meridional wind stress


	Pa
	A
	G,M

	8. 
	zonal wind stress



	Pa
	A
	G,M

	9. 
	precipitation (total)
	kg/(m2s)
	A
	G,M

	10. 
	Convective precipitation
	kg/(m2s
	A
	G,M

	11. 
	surface runoff



	kg/(m2s)
	A
	M


	
	Subsurface Variables
	Units
	A,I
	G, M

	1. 
	Soil moisture 
	%
	I
	M

	2. 
	Temperature



	K
	I
	M


	
	Miscellaneous
	Units
	A,I
	G, M

	1. 
	Elevation
	m
	
	G, M

	2. 
	Cloud cover


	%
	I
	G,M

	3. 
	Roughness length 


	m
	I
	G, M


Table 2: 3-D fields on pressure levels  at 00, 06, 12, 18 UTC.

	Level (hPa)
	Parameters
	Number of fields

	3
	z, T, u, v, q 
	5

	10
	z, T, u, v, q
	5

	20
	z, T, u, v, q
	5

	30
	z, T, u, v, q
	5

	50
	z, T, u, v, q
	5

	70
	z, T, u, v, q
	5

	100
	z, T, u, v, q
	5

	150
	z, T, u, v, q
	5

	200
	z, T, u, v, q
	5

	250
	z, T, u, v, q
	5

	300
	z, T, u, v, q
	5

	400
	z, T, u, v, q
	5

	500
	z, T, u, v, q
	5

	700
	z, T, u, v, q
	5

	850
	z, T, u, v, q
	5

	925
	z, T, u, v, q
	5

	1000
	z, T, u, v, q
	5


-Output from global reanalyses

This activity is still under development by the Division of Modelling and Development at CPTEC.  Current collaboration with NASA/DAO is helping on this development as well as with the PSAS (Physical-Space Statistical Analysis System).   

-Format

We provide the 2D and 3D ridded data in GRIB format.  For the MOLTS from the global model, we do not have them on GRIB or BUFR format.  We do have them in binary format, and it is possible to generate the binary format required by CEOP if CEOPS specifies this.  The CPTEC model output grid history is IEE 32-bytes, big_endian.  MOLTS files can also be provided in ASCII.

-Data volumes for gridded and MOLTS data

The 2D and 3D gridded fields we will provided in GRIB format. And MOLTS data in binary or ASCII  format with full documentation of contents.

Amount of data  Mbytes/day

From Table 1 we have:

1)  Top of Atmosphere process

 3D    3 var x17 lev                   MOLTS   3var x 28 lev x 4   (each 6h  for 24 h)

2)  Atmosphere Variables

3D   5 var x 17 lev                    MOLTS    6var x 28 lev x24  (each 1h for 24h)

3) Atmosphere processes

                                                 MOLTS   4var x 28 lev x 4  (each 6h )

4) Surface variables

2D   5var x 1lev                       MOLTS   5var x 1lev  x24   (each 1h for 24 h)

5) Surface process

2D   10var x 1 lev                    MOLTS   11var x 1levx 4  

6) Subsurface variables

                                                 MOLTS   2var x 1lev  x24

7) Miscellaneous

2D    3var x 1lev                       MOLT   3 var x 1lev  x24

-TOLTAL 3D VARIABLES  (forecasts for 36 hours, spin up 12 h, and last 24h will be available) 

Total variables (N3a)=8, total levels (N3b)=17, total output for day (N3c)=4,

Total grid points(Ng)+ #long*#lat =192x96, number of initial conditions(Ni)= 2  (ex. 00, and 12 UTC).

   Total1 3D=N3a*N3b*N3c*Ng*Ni*4=80.2Mb/day 

-TOLTAL 2D VARIABLES  (forecasts for 36 hours, spin up 12 h, and last 24h will be available) 

Total variables (N2a)=18, total levels (N2b)=1, total output for day (N2c)=4,

Total grid points(Ng)= #long*#lat =192x96, number of initial conditions(Ni)= 2  (ex. 00, and 12 UTC).

   Total2 2D=N2a*N2b*N2c*Ng*Ni*4=10.6 Mb/day 

-TOTAL MOLTS VARIABLES

Total acumulated at 28 sigma levels= 4(3x28+4*28)=4*28*7=784

Total acumulated at  surface =4(11)=44

Total instantaneous at 28 sigma levels=24(6x28)=4032

Total instantaneous at surface=24(5)=120

Toltal grid points including surrounding points=(1+4)*41=164

Two initial conditions=2

Total3 MOLTS= (784+44+4032+120)*164*2*4=4980*164*8=6.5Mb/day

In binary format would be approximately:

Total/day=80.2+10.6+6.5=97.3 Mb/day
Total volume for gridded and MOLTS data year from the global model=  ~190 Mb/day

-Fields available from Eta/CPTEC regional model  

MOLTS Locations 
We can provide the requested MOLTS output at each of the reference observing sites listed in the CEOP web site (41), augmented in each case with MOLTS output at several (4 or more) model grid points surrounding each given reference site The MOLTS information refers to our Eta/CPTEC model over South America.  The data is not available in BUFR, but in binary form.  

MOLTS and Gridded Output Variables

Following the example of the MOLTS output for the NCEP regional Eta model over the U.S., we introduce the MOLTS output for the CPTEC regional Eta model over South America.   The CROP MOLTS for the reference sites will be extracted into binary format.  A list of the MOLTS for the reference sites will be provided for South America only. There are thus 4 parts to this output described below: (1) Information; (2) Near Surface Variables; (3) Vertical Profile Values; (4) Additional Requested Variables, including all time-dependent model state variables:  q, u, v, SLP, Z, and T. 

 INFORMATION IN ETA MODEL OUTPUT:

Note on Station ID: Sometimes the location is a bone fide observing station with a WMO station ID. Sometimes the location is an arbitrary location chosen for research program interests in LBA, without a WMO code, and thus we have to assign an arbitrary code as station ID. 

This is the information that will be provided by each MOLTS

Station ID              

=  

Forecast time                 
= ( from Eta model initial time)

Station latitude              
= 

Station longitude             
= 

Station elevation             
=  (Note: this is model terrain height, not station height)

# of near surf. parameters 
= 

# of vert. profile parameters 
=  (at each level in profile)

# of vertical profile levels     
= 

Plus documentation and programs to read the data

Near-surface variables and Vertical profiles produced by the Eta/CPTEC are listed on Table 2.  These are post-processed variables produced routinely by the regional model. Near surface variables are identified in Column 2 by 00 and the vertical profiles are indicated by 19 also on the second column (19 vertical levels). 
Note: number of levels is not the same at every molts station, because the Eta coordinate is not terrain following like sigma coordinate. 
In relation to the additional requested variables from Prof. Koike’s letter of August 1 2002, CPTEC currently does not save the 3 dimensional fluxes of water and energy (both large-scale and subgridscale) requested on the list, it saves only 2 dimensional fluxes. However, the 3 dimensional fluxes can be saved if disk space is available. At CPTEC, we do not save model time tendencies of surface pressure, temperature, and moisture.

-Output from regional reanalyses

This activity is still under development by the Division of Modelling and Development at CPTEC.  Current collaboration with NASA/DAO is helping on this development as well as with the PSAS (Physical-Space Statistical Analysis System).  Currently there is a version of PSAS of NASA/DAO coupled to the Eta/CPTEC model, but it is not operational yet.
-Data volume from regional model
Amount of data (Mbytes/day): 

~300 Mb/day

Data format (e.g., GRIB, netCDF, pp, .):  
Binary 

Grid information : 



40 km

Table 2.  List of available variables from the Eta/CPTEC model, with resolution of 80 km and 38 vertical levels.  These are post-processed variables (only 19 levels) where the pressure levels start at 1000 hPa, with a vertical variation of 50 hPa.

0( available at surface level only

19(available at the 19 levels, from 1000 hPa and every hPa

pnmm    
0  
99     
Mesinger M S L Pressure  
(hPa)

pnms    
0  
99     
Shuell M S L Pressure    
(hPa)

ps     
0  
99     
Surface Pressure         
(hPa)

zs      
0  
99     
Surface Height           
(m)

lsmk    
0  
99     
Land/Sea Mask            
(No Dim)

ts      
0  
99     
Sfc (skin) Temperature   
(K)

qs      
0  
99     
Sfc Spec Humid.          
(kg/kg)

qsoil   
0  
99     
Surface Moisture         
(kg/kg)

tsh     
0  
99     
Shelter Temperature      
(K)

tdsh    
0  
99     
Shelter Dew Temp.        
(K)

uanem   
0  
99     
U 10m                    
(m/s)

vanem   
0  
99     
V 10m                    
(m/s)

ttprec  
0  
99     
Total  6h Precip.        
(m)

cvprec  
0  
99     
Conv   6h Precip.        
(m)

lsprec  
0  
99     
Large Scl  6h Prec.      
(m)

neve    
0  
99     
Snowfall 6h              
(m)

clsf    
0  
99     
Time Ave Sfc Lat Ht Flx  
()

cssf    
0  
99     
Time Ave Sfc Sen Ht Flx  
()

smof    
0  
99     
Time Ave Sfc Momntum Flx ()

evpp    
0  
99     
Time Ave Pot Evap.       
(m)

ZORL    
0  
99     
Roughness length         
(m)

USST    
0  
99     
Sfc  U wind Stress       
()

VSST    
0  
99     
Sfc  V wind Stress       
()

cape    
0  
99     
CAPE                     
(J/kg)

cine    
0  
99     
CINE                     

(J/kg)

pw      
0  
99     
Precipitable Water       
(mm)

cld     
0  
99     
Aveg Cloud Fraction      
(No Dim)

icld    
0  
99     
Inst Cloud Fraction      
(No Dim)

OCIS   
0  
99     
Ave Incmg Sfc SW Rad     
(W/m2)

OLIS    
0  
99     
Ave Incmg Sfc LW Rad     
(W/m2)

OCES    
0  
99     
Ave Outgo Sfc SW Rad     
(W/m2)

OLES    
0  
99     
Ave Outgo Sfc LW Rad     
(W/m2)

ROCE    
0  
99     
Ave Outgo TOA SW Rad     (W/m2)

olr     
0  
99     
Ave Outgo TOA LW Rad     (W/m2)

ustrm   
0  
99     
U Storm Motion           
(m/s)

vstrm   
0  
99     
V Storm Motion           
(m/s)

htfrz   
0  
99     
Height Freezing Lvl 
(m)

rhfrz   
0  
99     
Rel Humid Freez Lvl 
(%)

li      
0 
 99     
Lifted Index        
(degree)

alb     
0  
99     
Surface Albedo      
(-)

geop   
19  
99     
geopotential height 
(m)

u      
19  
99     
zonal wind          

(m/s)

v      
19  
99     
meridional wind     
(m/s)

ome    
19  
99     
Omega               

(hPa/s)

temp   
19  
99     
temperature         

(K)

rh     
19  
99     
relative humidity   

(%)

q      
19  
99     
specific humidity   
(kg/kg)

thte   
19  
99     
Equiv. Pot. Temp.   
(K)

clwt   
19  
99     
Cloud Water         

(kg/kg)

Data volume global and regional

Total volume= 190 Mb/day (global )+300  Mb/day (regional) = 490 Mb/day

Disk space

CPTEC is short of storage capacity on the external server. Based on discussions with Sam Benedict and others from JOSS and MPI, MPI has agreed to host the model output for CEOP. However, even if the MOLTS are sent to MPI, JOSS might host a copy in there at least until a permanent solution is defined.  We can start the setting up an FTP process for the MOLTS (binary) data to MPI.
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