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The First Global Integrated Data Sets of the Water Cycle &

Model Outputs by Numerical Surface Observational (in-situ) Data from Satellite Remote
Weather Prediction Centers the 33 CEOP Reference Sites Sensing Data

In-Situ Data Archiving Center at UCAR
(Center at University Corporation for
Atmospheric Research) of USA
http://www.ucar.edu/

MODEL Output Data Data Integrating/Archiving Center
Archiving Center at Max- at University of Tokyo and NASDA
Planck Institute of Germany of Japan
http://www.mpg.de/ http://monsoon.t.u-tokyo.ac.jp/ceop/

Input of Observed Data into Model <

N m—

—--;Lg‘:‘"_ Global Land Data
) 4 ara Assimilation System at
NASA Goddard Space

L] http://ldas.gsfc.nasa.gov/ | pata Archive Center

¥ odel Inte




CEOP DATA MANAGEMENT WWW PAGE

http://www.joss.ucar.edu/ghp/ceopdm/

In-Situ Reference Site Data Sets and Information

Data Sets
o CEOFP EOFP-3 Reference Site Data Sets
o CEOF EOP-1 Reference Site Data Sets
o NASA/GMAO CECF EGP-1 Reference Site Data Sets in Gr&Ds
Format
o Sample Reference Site Data Sets
o CEOP In-5itu Data Source Agency Links
o Boseline Surface Radiotion Network [BSEN]
o GEWEX Land Frocesses Databose Maop Server

Information

o CEOFP REeference Site Data Set Frocedurss Report (Approved Dy
the S5C 2% July 2003)

o CEOFP Reference Site Station Characteristics

o CEOFP REeference Site Map

o Reference Site Data Managerent Update (GEWEX 35 Meeting,
20-24 January 2003)

o CEOFP Reference Site Rowinsonde Station Questionnaire

B Responses

Satellite Data and Information

Data Sets

o EOP-1 Satelite Data Sets
o NASA/GMAOD GRADS/DODS ISCCP surface T and Cloud Armount
for CEOF EOF]

Information

o CEOP Satellite Dot Source Agency Links

Model Output and Information

x*-::'-/

@

Data Policies
e Fincl DEAFT CEOF Eeference Sites Data Release Guidelines

BALTEX
CAMP
CATCH
GAFP
LBA
MAGS

Data Standards Information

¢ Assistonce for Land-surface Modelling activities (ALMA)
¢ Atrmospheric Model Intercormparison Project (AMIP)
e [SO/TZ2T1

Documents

e CEOP Implernentation Plan

e Report from the 2nd CECF Implementation Flanning Meeting (DEAFT -
& July 2003)

e WESP Major Activities Plan {1 June 2003)

e CEOFP Reference Site Station Characteristics Questionnaire

¢ Establishrnent of a Global Hydrological Obseryation Network for
Clirmate" GCOS/GTOS/HWERP Meeting Report (June 2000)

Other Links

CECOF Home Fage

WCRP Horme Page

ZEWEX Home Fage

CLNVAR Home Fage

CLUC Home Fage

ACSYS Home Fage

Clobal Modeling and Assimilation Office (NASASGSFC)
Land Inforrnation Systerm (NASA fGSFC)

Model Farameter Estimation Experirment (MOFEX)
NASA/Goddard Institute for Space Studies (G155 Data



Coordinated Enhanced Observing Period (CEOP)

Ee@,ﬁ! P Model Output and Information

o e/

CEOP Model Data Sets and Information

Model Output Data Sets Generdl Information
. CEOP Model Data Gqfewqy » Guidance for CEOF Model Output Generation at NWFP Centers, Met
MASA/GSFC Dota Assimilation Office CEOFP Dato Agencies and the DAC (10 Dec 2002)

MNCEF GFS [ AWNMEF) MOLTS cutput
GLDAS CEOP EOP-1 MOLTS output
ZEOP Model Dutput Source Agency Links

Model Output Yoriables Eeguested by CEOF (28 Mar 2003)
MFI Staternent (1 Now 2002)

Listing of CEOF proposed MOLTS locotions

Mop of CEOP proposed MOLTS locations

CEOP Model Output Teleconference Notes

Tenth Formndl Telecon (3 Decemtoer 2003] (DEAFT)

Mimth Forrmal Telecon (28 Octolber 2003) (DREAFT)

Eighth Formal Telecon (17 Septernber 2003)

Seventh Forrnal Telecon (30 July 2003)

Sixth Formnal Telecon (2 June 2003)

Fifth Forrnal Telecon (28 April 2003)

Second (17 Dec 2002], Third (3 Fely 2003], and Fourth (11 Mo 2003)
Forrmnal Telecons

o First Forrnal Telecon (15 November 2002)



CEOP Model Center Documentation

BoM

None

CPTEC

ZFTEC Conftfribution o CEOF (10 Dec 2002

ECMWF

ECKMWE Contribution to CEQF (13 Dec 2002)
ECKMWEF CEQOF MOLTS locations (13 Dec 200Z2)

ECPC

ECPC CECP Contributions (30 Moy 2003)

ECPC Model Characteristics (30 Moy 2003)

ECPC Model Qutput Tirmes (30 Moy 2003)

ECPC CEOF Variables and Frocesses (30 May 2003)
ECFC SEMEI MOLTS Characteristics (30 May 2003)

JMA

JhAA Contribution o the CEOF Dataset (17 Dec 2002)

Additional JMA Comments and Questions on the CECOF Dataset (17
Dec 2002

JA CEOP MOLTS locations (14 Dec 2002)

Wertical Levels of JMA CEOF Output Data (14 Dec 2002

Elerments available from JAMA Operational 3-DW AR Global Analysis (14
Dec 2002

Sample of JMA MOLTS Output (3 Felo 2003)

NASA Global Modeling and Assimilation Office
(GMAOQ; formerly DAO)

File Specification for the GEOS-DAS Gridded Qutput (Wersion 4.3) (4
June 2003)

NASA GLDAS

Mone

NCEP Operational

Dutput for CEOF frorm NCEP Global Dota Assirmilation and Forecast
Model (14 Mar 2003)

MCEF Global Forecast Systern Implementation (29 Oct 2002)

MNCEP GRIB Table 2 (14 Mar 2003)

MNCEF Cutput at Intermnational CEOFP MOLTS Sites (14 bMar 2003]
MNCEF Global Model Characterstics at CEOP MOLTS Reference Sites (14
har 2003)

Wertical Sigrma Lesvels of NCEP Global Model MOLTS OQutput (14 Mar
2003]

MCEF data af MFPI (28 Mar 2003)

MCEF CEOF Dota CERA Storage (28 Wor 2003]

Mop of proposed NCEP ETA MOLTS locations for NAME

Mop of current NCEP ETA MOLTS locations around the ARM SGF site

NCMRWF

MNCMEWF MNotes on Gridded Data (19 Now 2003)
MNCMEWF CEOP Core Codes (1% Now 2003)

UKMO

Met Office Contribution 1o CEOF (12 Now 2002)

UKD GRIE Table 2 for CEOF Dato (28 har 2003)

Model Locations of MOLTS Eeference Sites (28 Mar 2003)

Motes for CEOP MOLTS and Gridded data frorn UKRMO (12 Jun 2003)
Met Office Scientific Advisory Comnmittes Presentations (28 Mar 2003)



m Reference Site Name Satellite Scene Center Latitude | Satellite Scene Cenier Longitude

Ggp REFERENCE SITE LOCATIONS

60 9 120

150 180 210 240 270

CAMP
1 Eastern Siberian Tundra 71.617N 128.750E
2 Eastem Siberian Taiga 62.000N 129.647E
3 |Mongolia 46.283N 107.298E
4 Inner Mongolia 44.417N 122.847E
5 Korean Peninsula 37.440N 127.900E
é Korean Haenam 37.550N 124.570E
7 |Tibet 32.000N $1.899E
8 Yangtze River 32.000N 114.000E
9 Himalayas 27.959N 86.813E
10 Northem South China Sea - Southem Japan 24 967N 121.181E
1 Chao-Phraya River 17.830N $9.4690E
12 | Norh-East Thailand 14.464N 102.379E
13 Westemn Pacific Ocean 7.050N 134.270E
14 Equaterial Island 0.2008 100.320F oy 7
i ]
Other Annual Average Precipitation of 1988- 1997 Source.cpe?)
15 ARM Tropical Westem Pacific (Darwin) 12.4258 130.8%1E
14 ARM North Slope of Alaska (Barrow) 71.320N 156.620W
34 ARM Tropical Western Pacific (Manus) 2.0588 147.425E 0 1000 1500 2000 2500 3000 3500 (mmiyear)
MAGS
17 |BERMS (Old Black Spruce) 54.000N 105.000W
el ol it i ot
- BALEX ]
18 |Ft.Peck 48.310N 105.100W
19 |Bondville 40.010N 88.290W 29  |Sodankyla $7.370N 26.450E
20 | ARM Southem Great Plains 36.610N 97.490W 30  [lindenberg 52.200N 14.120€
21 |OakRidge 35.940N 84.290W 31 |Cabauw 51.870N 4.930E
22 |mi Bigelow 32.420N 110.730W 346 |Norunda 40.080N 17.480E
LBA CATCH
23 |Coxiuana 1.7108 51.510W Sl Ricimey [LSS00H s
24 |santarem 3.0208 54.970W SSl | Cueme pactltly S0
25 |manaus 2.6108 §0.210W MDB
26 |Rondonia 10.0808 £1.930W
P P 15,9308 17.920W 35 |Tumbarumba \ 36.6605 148.150E
28 |Pantanal 19.5608 57.010W




Reference Site Name

|Upward FPhiotosymthetically Aetre Radiation
|Dn:u1.=mward Fhotosymtheticalls Aetie Fadiation

Ly = .+ ..

and Information Links
Site Latitude 34N - 30M 40 01N 43 31N 35 06N 32424 53.410 - 543100
Longitude 04.5W - 100 5W 83 20W 105.10W £4.20W 110.73W 104.24 - 106 32W
MOLTS Locations 36 61N 40 01N 43 31N 35 06N 32424 5363 (53 D9H) [53 92H]
07 40W 83 20W 105.10W £4.20W 110.73W 106 20W {105.12W) [104 69%]
IMOLTS Elevation (m) | 313 | 300 | | | 2583 | 60063 (623 94) [579.27]
|Site Maps | X [ | x| Z | X | X
|Site Contacts | x | e | X | X | x | x
|Site Status | 4 | & | & | & | B | 4
|Site Type I | o | wm | 1 | D | 23D
Drata Collection Period 1934 to ‘ 25 Buz 1996 to | 3 Mo 1999 1o | 1 Jan 1995 to ‘ 15 Lpr 2002 to 1 Jan 1997 to
Present Present Prezent Present Present Present
Sample Data Sets | Z | Z | Z | Z | | Z
|Data L rcess | = | | | | |
[ECP-1 Data Received | X | 4 | X | | |
| UPPER AIR OBSERVATIONS
Radinsonde (X = on-site, £ = off-site operational) | 2 | A | 2 | 2 | b4 | 44
[Raar | X | | | | |
[Lidar | X | | | | |
Profe [z | | | | |
RasS [ x| | | | |
| SURFACE OBSERVATIONS
it Terperature | X | x | X | X | ¥ | X
Hunidity | X = 2 | Z | % | %
Wind X S S S % | £
Pressus | X | Z | x | Z | X | X
Precipitation | X [z |z | Z | X | X
(Skin Temperature | X [z |z | Z | X |
Upward Shortwave Radiation | Z | Z | Z | Z | X |
Dowroward Shortwave Radiation | b4 | % | Z | Z | A |
[Upward Longwarve Radiation | X | E |z | Z | X |
Dovnward Longwave Radiation | X [ Z [z [z | X |
| | | | | |
| | | | | |
I I I I I I

A E N N Sl e R R




E¢pr REFERENCE SITE INVENTORY
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Baltic Sea Experiment (BALTEX)| = 0 203 S s Gee 3 e d

Brpens [ 10 e 11w mRaEe et

. Cahauw @ @P ARM=—
Marne: Dr Fred Bosveld - €

L fiiliation: Rosal Metherlar

Lddress: GAPP-Atmospheric Radintion Measrement (ARM) Southern Great Plains (
CEOQF Reference Site Data Sets

PO Box 201
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Lddress: - Top canopy temperature {Infra-red sensor) [} - 'I
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@P EOP-1 “Composite” Data Set Development

LBA

*Brasilia
eCaxiuana
*Manaus
ePantanal
*Rond6nia

GAPP

*Ft. Peck
*Bondyville
*SGP (22 sites)

MAGS

*BERMS (3 sites)

CAMP

*Himalayas

*Mongolia (16 Sites)

*N.E. Thai

*N. S. China Sea (23 sites)

BALTEX

*Cabauw
eLindenberg
*Sodankyla

OTHER

*NSA Barrow
*TWP Manus

CATCH

*Niamey
*Oueme

CEOP EOP-1 Hourly
Surface Met,
Surface Flux,

Radiation
Data Set

CEOP EOP-1 Hourly
Soil Heat Flux,
Soil Moisture,

Soil Temperature
Data Set




CEOP EOP-1 Hourly Converted Format Reference Sites
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@P“Composite” Reference Site Dataset Issues
g from Berlin Meeting (April, 2003)

Prepare cold weather precipitation guestionnaire to document
measurement/collection techniques, instrumentation, and data
processing

 Update Reference Site documentation and metadata
e Finalize data parameters and file organization
Finalize temporal resolution, averaging interval, and data formats

 Document data quality assurance/control procedures

«  Document data collection and submission for CEOP Annual Cycle
Datasets (schedule)




EEP

Introduction

Reference Site Data Set Procedures Report
(Approved by the SSC on 29 July 2003)

Detailed Format
Descripfion

Data Set Description,

Submission Submission Submission Submission
Data Set Data Date Date Date Date
Category (First Half (Sec (First Half (Sec
EOP-3) Half EOP-S) EOP-4) Half EOP-4)
Me i | ogical and
Radiation Data Set

submission schedule, formats comon 100 | e |1 sowans | oomegeaon
Metad ata Flux Data Set COSIOV  yuuya0s | VUMY | quyaoos TR Flux Format
Gap filling ardsalhomre O TS o | T spzos | andsalios
Quality Control/Quality ot G 100 | o | T spnzns | oo
Assurance E———

il 25 - Lol . St L i S
File naming convention T S tibideotied |||

Submission instructions to CDA

Approved by the $5C 2% July 2003

CDA Composite formation

CDA Quiality Assurance =

Rawinsonde Data Sets i o o e st o ”
Ancillary Data Sets e e e P




REFERENCE SITE FLUX DATA SET

FORMAT

vvyy/mm;/dd HH:MM, where MM is 00 or 30,

UTC Nominal Date/Time 146 chars il

UTC Actual Date/Time 146 chars N/A vyyy/mm;/dd HH:MM

CSE Identifier 10 chars N/A Fill name with underscores, not spaces.
Reference Site Identifier 15 chars N/A Fill name with underscores, not spaces.
Station Identifier 15 chars N/A Fill name with underscores, not spaces.
Latitude f10.5 -79.99999 decimal degrees. South is negative.
Longitude f11.5 -292.99999 | decimal degrees. West is negative.
Elevation f7.2 -999.99 meters

Szl LI H vz 9IS et level. Negetive below ground,
Sensible Heat Flux fe.2 -999.99 W /m?2

Sensible Heat Flux Flag 1 char M See Flag values.

Latent Heat Flux 8.2 -999.99 |w;m2

Latent Heat Flux Flag 1 char M See Flag values.

CO2 Flux 8.2 -999.99 pmol/m2/s

CO2 Flux Flag 1 char M See Flag values.

Soil Heat Flux 8.2 -799.99 W/m?:

Soil Heat Flux Flag 1 char M See Flag values.




@P Reference Site Data Set Development Timeline

EOP-1 Data Received at CDA

EOP-3 First Half (non-Flux) Due at CDA

EOP-3 Second Half (non-Flux) Due at CDA
EOP-3 First Half Fluxes Due at CDA

EOP-4 First Half (non-Flux) Due at CDA

EOP-3 Second Half Fluxes Due at CDA
EOP-4 Second Half (non-Flux) Due at CDA

EOP-4 First Half Fluxes Due at CDA

EOP-4 Second Half Fluxes Due at CDA

(Nov 2002)

(1 Oct 2003)

(1 Apr 2004)
(1 Jul 2004)

(1 Oct 2004)

(1 Jan 2005)
(1 Apr 2005)

(1 Jul 2005)

(1 Jan 2006)

w U o m

AR ST ) =T

e

EOP-1 (Jul — Sep
2001) Development
(Completed Feb 2003)

EOP-3 First Half Data
Set Development

EOP-3 Second Half
(First Half Flux) Data
Set Development

EOP-4 First Half
(EOP-3 Second Half
Flux) Data Set
Development

EOP-4 Second Half
(First Half Flux) Data
Set Development

EOP-4 Second Half
Flux Data Set
Development



GE<r Reference Site EOP-3 Data Flow

*| Data Source

}
Data/Doc Arrive at JOSS

|
Apply Auto/Manual Data/Doc Consistency Checks

GFOS_S xact/Inexact Data/Flag/Doc Generate
Dup Records | Checks

— Visual Inspection of Data and Plots

! JOSS Updates
Merge Data Status Table and
T Detailed Notes

Available On-Line




UCAR/JOSS Manual Data and Documentation
Consistency Checks

 Examine documentation and data files for completeness.

« Examine in-depth results from UCAR/JOSS automated checking
software.

e Consistent CSE, Reference Site, and Station between data file name,
data file metadata, and documentation file.

e Consistent station location information between doc and data.
« Consistent sensor heights between doc and data.

« Examine data flag usage.

 Verify data flags properly applied.

 Verify proper units used.

« Examine time series plots of every parameter at every station.




@;P UCAR/JOSS Automated Data Consistency
Checks and Statistics for CEOP

Consistency Checks Applied per the 29 July 2003 CEQP SSC Approved Formats:

¢ File Mame in Proper Form (L e C5E_RefSite StnlD_BeginDate EndDate suffix),

File is Sorted Correctly.

File does Mot Contain Exact Duplicate Eecords.

File does Mot Contain In-Exact Duplicate Fecords (/ &, datesftimes/names/lat/lons match but not data).
Every Record is Correct Length.

Mo Control Chars in Any Eecord.

Werify Meta Data and Data Field Location and Justification {/ &, locations of slashes, colons, decimal points, spaces, &fc. ).
Consistency between File Name and Meta Data and Data in File.

Consistency between Mominal and Actual Date/Times within Each Record,

Gross Limit Check each Meta Data and Data Yalue.

Check for Data Values of -0.00.

Sensor Height are Valid (Soils <= 0.00; Tower == 0.00).

Flag Walues are Valid (LU,G,D.B,C Mor | only).

Missing Data Value Has Missing Flag (L&, Cor b only).

ldentity Completely Missing Records.

Constant Station Location {lat/lonf/eley).

L ]

L ]

L ]

*

*

L

L

L ]

L ]

L ]

*

L ]

*

*

*

The following statistics are Produced:

Extreme Values for Each Parameter.

Count & Fercent of Each Flag Type for Each Parameter.
List of All Station/Lat/Lon Sets Found.

List of All Sensor Heights Found.

Tracks/Frints Station Information for Every Station.
summarizes Total Error Counts for Data and Meta Data.

L ]

L ]

L ]

L ]

*

*



CEOP First Half EOP-3 Data and Documentation Issues

 Incomplete documentation and/or data files.

 Information in documentation file does not match data file (e.g. station locations,
heights and depths of measurements).

e Incorrect data file format. Incorrect date format.
e Reporting 00:00 UTC observation as 24:00 UTC.
e Incorrect flag applied to missing data. Incorrect missing value used.

* Inexact duplicates present in the data (e.g. two records of data at the same
reporting time but with different parameter values).

» Using missing values when deriving parameters.

« Large amounts of data flagged as Bad or Dubious without explanation in
documentation.

e Incorrect units used. Incorrect parameters included in data.
« Sensor heights reported with incorrect sign.
* Reporting the surface pressure at all heights of the tower data.

e Having multiple measurements of the same parameter at the same height or depth
without a way to differentiate.



P INCOMING SHORTWAVE

CEOP BALTEX short_in Station Morunda
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P  SKIN TEMPERATURE

—
o

[

%)

iy

—

S

)

— .
- — J

Mo

=

[

[

= -

—

—k

S

=

—k

il

. —_——— e J
m Te—

D _————

[

o)

H_ -
—

[

H ——e——

]

e |




SOIL TEMPERATURE
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p PRECIPITATION DATA CHANGES
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Provisional &Propose

O msiReamiestaltib b %

Measurements

Goal:

To acquire the
highest possible
quality, globally-
diverse, surface-
based radiation
measurements for
climate research.

Direct & diffuse solar?

e Downward IR *
» Upwelling irrad.
* PAR & UV
» Upper air met.
Aerosol optical depth

 Surface meteorology™*

*all sites

Network Status e 2 new Canadian sites proposed
* 2561 station-months of data  « Progress on a China site(s)

* 34 archiving sites + 15 potentiale Potential eventual Siberian site
o ZUrich/ETHZ archive extended « GCOS invitation

* New Brazilian network « July 2004 Mtg. in Exeter U.K.
 New site — SIRTA - France

http://BSRN.ETHZ.CH



BSRN Data

Parameters vary by station.
Base data includes:

metadata (location, PI, station characteristics,
Instrumentation details)

Radiation data at 1-minute resolution (global, direct, diffuse,

downward longwave, air temperature, RH, pressure)
Other data might include:

spectral shortwave, upward shortwave, upward longwave

net radiation

uv

SYNOP

radiosonde

ozone

cloud amount and/or heights

tower measurements



CEOP First Half EOP-3 Reference Site Data Set Status (as of 5 March 2004)

Reference Site

Chao-Phraya
Equatorial Island
Himalayas

Inner Mongolia
Korean Haenam
Korea Peninsula

Mongolia

NE Thailand
NSCS-SJ
Siberia Taiga
Siberia Tundra

Tibet
W. Pacific Ocean

Yangtze River

SFC
Doc Data Doc




CEOP First Half EOP-3 Reference Site Data Set Status (as of 23 January 2004)

LBA
_ SFC TWR STM FLX
Reference Site
Doc Data Doc Data Doc Data Doc Data

Brasilia

Caxiuana

VERETE

Pantanal

Rondonia

Santarem

Bondville
Fort Peck

Mt. Bigelow
Oak Ridge
ARM SGP




CEOP First Half EOP-3 Reference Site Data Set Status (as of 23 January 2004)

BALTEX
SFC TWR STM FLX
Doc Data Doc Data Doc Data Doc Data

Cabauw [N N N N A

Lindenberg

Reference Site

Norunda
Sodankyla

BERMS ! | J | | |
MDB
rumbarumba | I N I IO

CATCH

—

Oueme

OTHER/ARM
NSA I N
-

TWP




CSE

Reference Site
Hame

Surface Meteorological and

Radiation

Meteorological Tower

Soil Temperature and Soil

Moisture
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GEWEX is an integrated program of research,
2 gbservations, and science activities ultimately
leading to the prediction of gobal and regional climate change.

POSITION ANNOUNCEMENT
GEWEX is seeking a permanent Director. Click here to see the ad,

FIRST CEOP EOP-1 SATELLITE DATA COMPARISON WITH
CEOP REFERENCE SITE DATA
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CEOP Mongolia Reference site data validation of AMSR-E soil moisture algorithm
shows good agreement. Click here for the complete story.

The CEOP Central Data Archive at UCAR has completed the EOP-1 composite
products for July to September 2001, in cooperation with the CEOP reference sites
The products are available via the web at hitto /iwww (055 ucar edu/ahp/cecpdmy/.



