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EOP3: Oct. 2002 - Sep. 2003
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CEOP SCIENTIFIC OBJECTIVES
LONG-TERM GUIDING GOAL

To understand and model 
the influence of continental hydroclimate processes on 

the predictability of global atmospheric circulation 
and 

changes in water resources, 
with a particular focus on the heat source and sink regions 

that drive and modify the climate system and anomalies.

OVERALL OBJECTIVE 1

To better document and simulate water 
and energy fluxes and reservoirs over land 
on diurnal to annual temporal scales and 
to better predict these on temporal scales 
up to seasonal for water resources 
application.

Water & Energy 
Simulation & Prediction

(WESP)

OVERALL OBJECTIVE 2

Document the seasonal march of the 
monsoon systems, assess their living 
mechanisms, and investigate their 
possible physical connections.

CEOP Intern-Monsoon
Study (CIMS)



Coordinated Enhanced Observing Period

Convergence of Observations 
A Prototype of the Global Water Cycle 

Observation System of Systems

Three Unique Capabilities

Coordinated Enhanced Observing Period

Interoperability Arrangement
A well organized collecting, processing, storing, and 
disseminating shared data, metadata and products

Data 
Integrating/Archiving 

Center at University of 
Tokyo and JAXA of 

Japan

Model Output Data Archiving 
Center at the World Data 

Center for Climate, Max-Planck 
Institute for Meteorology of 

Germany

In-Situ Data Archiving 
Center at NCAR (National 

Center for Atmospheric 
Research) of USA

Three Unique Capabilities



Coordinated Enhanced Observing Period

Data Management
Distributed- and Centralized- Data Integration Functions
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Computing 
Power

Computing 
Power

Distributed
Integration 

Services

GrADS/
DODS

for Subsets

GrADS/
DODS

for Subsets

GrADS/
DDDS

for Subsets

Centralized 
Integration 

Services

Three Unique Capabilities

http://jaxa.ceos.org/wtf_ceop/

http://monsoon.t.u-tokyo.ac.jp/ceop-dc/ceop-dc_top.htm

Diurnal
Intra-seasonal

Seasonal

SCIENTIFIC ACTIVITIES OF CEOP PHASE1

WATER & ENERGY 
SIMULATION & PREDICTION 

(WESP)

Water and Energy Budget 
Studies

Global Land Data 
Assimilation Systems

Inter-CSE Transferability 
Study

CEOP INTER-MONSOON 
STUDY (CIMS)

Coordinated Model 
Integration Process

Monsoon System Inter 
Comparison

MODEL OUTPUT REFERENCE SITES SATELLITES

DATA INTEGRATION & DISSEMINATION
Global

Regional
Local



Satellite Data

GCM

Reference 
site data

Land 
Surface 
Scheme

Satellite Data Minimization
Scheme

Radiative
Transfer 

Model

Cost 
Function

LDAS

GCM

Forcing

Reference 
site data

Validation
Intercomparison



Input Data High Applicability in Any Region

• LDAS-UT grid size: 0.5 degree

• Forcing

– GPCP precipitation: 1 degree

– ISCCP radiation: 2.5 degree

– NCEP reanalysis: 1.5 degree

• Leaf area index: MODIS 

• Microwave Tb: AMSR-E

First application: A case at CEOP Tibet site 

Items Station (depth) 

Precipitation BJ 

Radiation BJ 

Surface  

temperature 

BJ, MS3608  

S-AWS1, S-AWS3 

Near-surface  

soil moisture 

BJ, MS3608 (4cm) 

S-AWS1, S-AWS3 (0-5 cm) 

SSMTMS (0-3 cm) 

Turbulent fluxes BJ (3m, 20m) 
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Land 
Surface 
Scheme

Satellite Data Minimization
Scheme

Radiative
Transfer 

Model

Cost 
Function

LDAS

GCM

Forcing

Reference 
site dataValidation

Land surface impacts 
on prediction 

Validation
Intercomparison

Use the assimilation
product as the initial 
condition

Nighttime

3 Day Prediction

Daytime

sensible 
heat flux

latent 
heat flux

surface 
temperature

Impacts of the Tibet surface initial conditions 
on the GCM prediction of the surface parameters

(UT-JMA Cooperative Research)



FT 54 FT 60 FT 66 FT 72
Control

Anal UT Similar Rainfall Pattern 
but Stronger Rainfall Intensity  

Impacts of the Tibet surface initial conditions 
on the GCM prediction of the precipitation

(UT-JMA Cooperative Research)

GCM

Land 
Surface 
Scheme

Satellite Data Minimization
Scheme

Radiative
Transfer 

Model

Cost 
Function

Land surface impacts 
on prediction 

GCM

Forcing

Regional Model

Physical Down-scaling

Reference 
site dataValidation



Surface skin Soil moisture at MS6308
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Radar at BJ

With Land
Assimilation

Without
Assimilation

9-15 16-22 23-04

Cloud 
Physics 
Scheme

Radiative
Transfer 

Model

Cost 
Function

Regional Model

Satellite Data Minimization
Scheme

GCM

Physical Down-scaling

Reference 
site dataValidation



IF Jmin

No

Yes

ARPS Model Output 
(Initial Guess)

Observation Operator 
(RTM) (Tbmod)

Model Operator (Lin Ice Scheme)
(Assim. Parameter:ICLWC, IWV)

Cost (J)= (Tbmod - Tbobs )2
Global Minimization 

Scheme (Shuffled Complex 
Evolution) Duan et al, 1992

Optimized 
Initial 

Condition

Cloud Parameter Update

IMDAS FrameworkIMDAS Framework

Tbobs

Precipitation 
Prediction by ARPS

12z                16z               20z                   24z  04z                08z                   12z

ARPS Model Simulation16:30z

16:30z 17:10z

Assimilation Window: 40 mins

TBobs AMSR-E
Initial Guess

29th Jan 2003 30th Jan 2003

16:30z 17:00 18:00                        19:00                          20:00

Assimilation Window: 40 mins

Prediction
Start of Prediction

with Improved Initial Condition



Initial condition
with no assimilation

2929thth Jan, 17:00zJan, 17:00z

dbzdbz=200R**1.60 (=200R**1.60 (AonashiAonashi, 2004), 2004)
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Initial condition
with assimilation

3hour prediction
with no assimilation

2929thth Jan, 20:00zJan, 20:00z

dbzdbz=200R**1.60 (=200R**1.60 (AonashiAonashi, 2004), 2004)
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3hour prediction
with assimilation



Cloud 
Physics 
Scheme

Radiative
Transfer 

Model

Cost 
Function

Regional Model

Land 
Surface 
Scheme

Satellite Data Minimization
Scheme

Radiative
Transfer 

Model

Cost 
Function

GCM

An Element of WCRP initiated by GEWEX

CEOP  Tokyo WORKSHOP’05 
43 Extended Abstracts
29 Oral Presentations & 
14 Poster Presentations

CEOP  Special Issue of Journal of 
Meteorology Society of Japan (JMSJ)
Paper Submission Due : 20 Feb. ’06
Publication: Feb. ’07

Water and Energy Simulation and Prediction (WESP): 14
Water and Energy Budget, Data Assimilation, Model Development/Transferability

Satellite Remote Sensing: 4
Radiative Transfer Model, Algorithm Development/Validation/Application

Data System: 7
Quality Checking System, Archive/Integration/Dissemination Systems, Meta Data

Totally 41 PAPER SUBMISSION

NWP and Data Assimilation Centers: 8
BMRC, CPTEC, JMA, NCMRWF, EPCP, GLDAS, GMAO, Intercomparison

CEOP Inter-Monsoon Study (CIMS): 8
Data Analysis, Data Integration, Model Simulation, Satellite Remote Sensing



Water and Energy Simulation and Prediction (WESP): 14 10
1. Alex C. Ruane and John O. Roads: The Diurnal Cycle of Water and Energy over the 

Continental United States from Three Reanalyses
2. Insa Meinke, John O. Roads and Masao Kanamitsu: Evaluation of RSM-Simulated 

Precipitation During CEOP
3. Kit K. Szeto: Assessing Water and Energy Budgets for the Saskatchewan River Basin
4. Hiroko Kato, Matt Rodell, Frank Beyrich, Helen Cleugh, Eva van Gorsel, Huizhi Liu and 

Tilden P. Meyers: Sensitivity of Land Surface Simulations to Model Physics, Land
Characteristics, and Forcings, at Four CEOP Sites

5. Michael G. Bosilovich, Jon D. Radakovich, Arlindo da Silva, Ricardo Todling and 
Frances Verter: Skin Temperature Analysis and Bias Correction in a Coupled Land-
Atmosphere Data Assimilation System

6. Kun Yang, Takahiro Watanabe, Toshio Koike, Xin Li, Hideyuki Fujii, Katsunori
Tamagawa, Yaoming Ma and Hirohiko Ishikawa: Auto-calibration System Developed to 
Assimilate AMSR-E Data into a Land Surface Model for Estimating Soil Moisture and 
the Surface Energy Budget

7. Pathmathevan Mahadevan, Toshio Koike, Hideyuki Fujii, Katsunori Tamagawa, Xin Li 
and Ichirow Kaihotsu: Modification and Application of the Satellite-Based Land Data 
Assimilation Scheme for Very Dry Soil Regions Using AMSR-E Images: Model 
Validation for Mongolia- a CEOP data platform

8. Tsutomu Yamanaka, Ichirow Kaihotsu, Dambaravjaa Oyunbaatar and Tseveenchimed
Ganbold: Characteristics and controlling factors of regional-scale variability in surface 
soil moisture within semi-arid grassland in Mongolia

9. Kenji Taniguchi and Toshio Koike: Increasing Atmospheric Temperature in the Upper 
Troposphere and Cumulus Convection over the Eastern Part of the Tibetan Plateau in 
the Pre-Monsoon Season of 2004

10. Yaoming Ma, Minhong Song, Hirohiko Ishikawa, Kun Yang, Toshio Koike, Li Jia, 
Massimo Menenti, Zhongbo Su: Estimation of the regional evaporative fraction over the 
Tibetan Plateau area by using Landsat-7 ETM data and the field observations

CEOP Inter-Monsoon Study (CIMS): 8 6
1. Xiande Xu, Xiaohui Shi, Lian Xie and Yafei Wang: Consistency of Interdecadal Variation 

in the Summer Monsoon over Eastern China and Heterogeneity in Springtime Surface 
Air Temperatures

2. B.K. Basu and Gopal Iyengar: Features of the Indian Summer Monsoon 2004 –
Observed and Model Forecasts

3. Sen Chiao and Ana P. Barros: A Numerical Study of the Hydrometeorological Dryline in 
Northwest India During the Monsoon

4. Weiping Li, Yongkang Xue, Isabelle Poccard: Numerical investigation of the impact of 
vegetation indices on the variability of West African summer monsoon

5. Hsi-Yen Ma and C. Roberto Mechoso: Submonthly Variability in the South American 
Monsoon System

6. William K. M. Lau and Kyu-Myong Kim: Characteristics of Diurnal and Seasonal Cycles 
in Global Monsoon Systems

Satellite Remote Sensing: 4 2
1. Hiroyuki Tsutsui, Toshio Koike and Tobias Graf: Development of a dry-snow satellite 

algorithm and validation at the CEOP Reference Site in Yakutsk
2. Hongbo Su, Eric F. Wood, Matthew F. McCabe and Z. Su: Evaluation of remotely 

sensed evapotranspiration over the CEOP EOP-1 reference sites



Data System: 7 6
1. Eiji Ikoma, Katsunori Tamagawa, Tetsu Ohta, Toshio Koike and Masaru Kitsuregawa: 

QUASUR: Web-based Quality Assurance System for CEOP Reference Data
2. Frank Toussaint, Michael Lautenschlager and Hans Luthardt: World Data Center for 

Climate Data – Support for the CEOP Project in terms of Model Output
3. Rong Xie, Ryosuke Shibasaki and Masafumi Ono: Metadata Development for the 

Integration of CEOP Satellite-Observation Data
4. Benjamin Burford, Osamu Ochiai, Yonsook Enloe and Ken McDonald: Distributed Data 

Integration Services Provided by the WGISS Test Facility for CEOP
5. Toshihiro Nemoto, Toshio Koike and Masaru Kitsuregawa: Data Analysis System 

Attached to the CEOP Centralized Data Archive System
6. Eiji Ikoma, Masaru Kitsuregawa, Kenji Taniguchi and Toshio Koike: Display Wall 

empowered Visual Mining for CEOP data archive

Totally 29 Papers in Printing

NWP and Data Assimilation Centers: 8 5
1. Masayuki Hirai, Takuya Sakashita, Masahiro Hosaka, Mitsuo Oh’izumi, Hiroto Kitagawa 

and Tadashi Tsuyuki: Development and Validation of a New Land Surface Model for 
JMA’s Operational Global Model using the CEOP Observation Dataset

2. Sin Chan Chou, Claudine P. Dereczynski, Patricia V. Waldheim, Jose Marengo and 
Antonio O. Manzi: Comparison of CPTEC GCM and Eta Model results with 
observational data from the Rondonia LBA Reference Site, Brazil

3. Sean Milton and Paul Earnshaw: Evaluation of Surface Water and Energy Cycles in the 
Met Office Global NWP Model using CEOP Data

4. Lawrie Rikus: Validating Basic Surface Variables in the Australian Bureau of
Meteorology Model with CEOP EOP3 In-situ Data

5. Kun Yang, Mohamed Rasmy, Surendra Rauniyar, Toshio Koike, Kenji Taniguchi, 
Katsunori Tamagawa, Petra Koudelova, Masaru Kitsuregawa, Toshihiro Nemoto, 
Masaki Yasukawa, Eiji Ikoma, Michael G. Bosilovich and Steve Williams: Initial CEOP-
based Review of the Prediction Skill of Operational General Circulation Models and 
Land Surface Models


