DRAFT OF THE REPORT

FOR THE COORDINATED ENHANCED OBSERVING PERIOD (CEOP) MONSOON SYSTEMS STUDIES WORKING GROUP SESSION TO BE HELD FROM 10 TO 11 SEPTEMBER, 2002 AT THE IRI FACILITY, IN PALISADES, NY, USA.

(FIRST DRAFT 12 OCTOBER 2002)

1. BACKGROUND


The CEOP Monsoon Systems Working Group is addressing the accomplishment of one of the main CEOP aims associated with the documenting of the seasonal march of the monsoon systems, assessing the monsoon systems driving mechanisms, and investigating the possible physical connections between such systems. The result of their deliberations includes the initial definition of a CEOP Inter-monsoon Model Study (CIMS).  CIMS will be an international research project to validate and assess the capabilities of climate models in simulating physical processes in monsoon regions around the world.  Drs Lau and Yasunari, as Co-Chairs of the CEOP Monsoon Systems Working Group are taking action to move forward with the development of a specific action plan for accomplishing CIMS.  

The objectives are to provide better understanding of fundamental physical processes underpinning the diurnal and annual cycles, and intraseasonal oscillations in monsoon land and adjacent oceanic regions of Asia, Australia, North America, South America and Africa, and to demonstrate the synergy and utility of CEOP integrated satellite data, in situ observations and assimilated data in providing a pathway for model physics evaluation and improvement. 

The aim is to give CIMS a unique characteristic by placing its focus on issues relevant to model physics improvement, via simulations, and cross-validation of model outputs with detailed observations.  The synergistic use of global data, in conjunction with high-resolution space and time observations from field sites is, therefore, critical.   For CIMS, validation data will be derived from CEOP reference sites, which include GEWEX continental scale experiments (CSE) and planned CLIVAR field campaign sites.  Numerical experiments will be designed to target the simulation of fundamental physical processes that are likely to uncover limitations in model physics. 
2. INTRODUCTION


A CIMS planning meeting was held from 10-11 September 2002 at the International Research Institute for Climate Prediction (IRI) facility in Palisades NY, USA, in conjunction with the GEWEX Hydrology Panel (GHP) meeting at the same venue.  The meeting was held on behalf of Dr Soroosh Sorooshian, Chairman of the World Climate Research Programme (WCRP) Global Energy and Water Cycle Experiment (GEWEX), Scientific Steering Group (SSG) and Dr Toshio Koike, Lead Scientist for the Coordinated Enhanced Observing Period (CEOP) initiative.   The final agenda and explanatory memorandum is attached in Appendix 1.  The Agenda provides the list of participants associated with their specific presentations.  All of the presentations will be accessible from the CEOP web page.   
2.1 Connection to GEWEX/CLIVAR

The work will be carried out in concert with GEWEX and CLIVAR to maximize the use of global, regional and select location datasets (satellite, references sites, and field campaigns) for research. The CLIVAR AAM panel and the VMOS panel, and the GHP have been identified as the key science panels that must be kept involved in the CEOP Monsoon planning.  In this context the out come of the meeting will be utilized in part as a contribution to advancing plans for a joint GEWEX/CLIVAR monsoon workshop in 2003.  The focus of that workshop was received in the form of material provided earlier by Dr Julia Slingo and presented on her behalf at the meeting by Dr Lau. The presentation is provided in Appendix 2.   The points that were discussed at the meeting as having the most significance in the context of connections between CIMS and the CLIVAR/GEWEX joint activity are highlighted (Bold/Italics) in the material submitted by Dr Slingo.  Further discussion on these matters will be undertaken by Drs Lau and Yasunari with both the CLIVAR and GEWEX monsoon studies points of contact, during the course of the organization of the joint workshop on this topic in 2003.  A diagram of the interconnectivity between GEWEX and CLIVAR has also been attached to Appendix 2 to provide further basis for discussion of future interactions including the role of CEOP in these plans.
2.2 Scope of the Meeting 

Another purpose of the CIMS meeting at IRI was to broaden the International scope of this active by expanding the CEOP Monsoon Systems Studies Working Group membership and garnering ideas and contributions related to applying CEOP data sets to CEOP inter-monsoon model validation studies.  One concept that was presented at the meeting was to make use of the two annual cycle (2002-2004) CEOP data set(s) to focus on detailed aspects of the diurnal and annual cycles, intraseasonal variability/predictability in the monsoon and affected regions, so as to improve model physics in GCMs and CGCMs.  A draft white paper on this plan was widely circulated prior to the meeting and is attached in Appendix 3 for further review and comment.  In the context of wanting to broaden the scientific scope of the CEOP Monsoon Systems Studies other workshops of this nature are being planned in Europe and Asia in 2003. The outcome of the current meeting will also be addressed at the next CEOP Implementation Planning Meeting that will take place in Berlin, Germany from 2-4 April 2003. 
3. CIMS FRAMEWORK


The meeting resulted in the establishment of a baseline framework and a set of actions and recommendations in regard to further implementation of CIMS.  

Concurrence was reached that CIMS would evolve as an element of one of the three main scientific thrusts within CEOP namely the Monsoon Systems studies but that it would be necessary for CIMS to connect directly with the work being planned under the other two CEOP Science Foci dealing with the Water and Energy Balance thrust, and Watershed Hydrology.  The Co-Chairs of the three CEOP Science working groups (Lau/Yasunari for Monsoon Studies, Roads/Marengo for Water and Energy Balance Studies, and Lettenmaier/TBD for Hydrology Studies) are tasked (Action A1) to present a coordinated view of their work at the next Session of the GEWEX Scientific Steering Group (SSG) at the end of January 2003.
CIMS itself will be considered a demonstration project designed:
· To provide a better understanding of fundamental physical processes (diurnal cycle, annual cycle, ISO) in monsoon regions around the world and
· To demonstrate the synergy and utility of CEOP data in providing a pathway for model physics evaluation and improvement.

It is through the application of CEOP data to the science issues under consideration in CEOP that overlap and synergy of approach should be most obvious between the science working group plans.  This aspect should be independent of the motivation of each scientific effort, which in the case of CIMS was highlighted to be due to the connection climate models have to several important climate research areas such as to the IPCC climate change scenarios, to regional climate assessments, to advancements in high resolution models and computational capabilities and to the coordination between modeling and observational communities.
3.1 Motivation for CIMS

The challenges for CIMS were noted to be to attempt to successfully employ a unique approach in every situation where other schemes have been unable to attain realization of their goals and at the same time to be ready to adapt its approach and to link with existing efforts that are having success especially in promoting:
· Added value to the existing store of earth science data sets (space-based, ground based, field campaigns, operational data sets) that are needed to facilitate model physics validation

· The collection of new (both of type and of specific climate regimes) observations needed for model physics improvement and

· Long-term sustained efforts in model improvement, by way of organized efforts involving major modeling centers 


It was recommended that CIMS pay particular attention to the development of realistic metrics for determining the performance/success of its effort to improve model physics.  Short term results have proven difficult to obtain from previous efforts of this type.


The CEOP objective to focus on an improved understanding of the Monsoon systems was endorsed by the group because of the complex interactions of atmosphere, land-surface and ocean represented by these systems and because the Monsoon sources and sinks appear to have an impact on the global climate.  The implications of such teleconnections have been exhibited in the work by Lau and Weng (2000).  Figure 1 shows the results of their analysis of over 40 years of data.  Patterns of flood and drought in the USA were found to be linked with variations in the Austral/Asian summer monsoon.  In addition monsoon floods and droughts themselves have extensive societal impacts due to the heavy concentration of global population in monsoonal regions.  This CEOP objective is further justified because the fundamental processes of monsoon systems are known to be poorly represented in models while at the same time their features in different regions of the world offer uniquely specific test “signals” for comparison and contrast, and for model transfer studies.
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Figure 1: Climate teleconnections linking U.S. drought and floods to the Asian monsoon are shown (44yrs NCEP wind/geopot hts vs temporal coefficients) Ref Lau/ Weng, 2000. 

A schematic of the feedback mechanisms that lead to the occurrence of droughts and floods over monsoon regions, as reflected in Figure 1, is shown in Figure 2.

[image: image2]  
Figure 2: Schematics of feedback processes in the water and energy cycles over monsoon regions, leading to severe droughts and floods  (Lau and Bua, 1999) 
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Figure 3: Schematic of Monsoon Climate Regimes Related to Temporal Scale  Changes and Interactions. 

In a discussion associated with Figure 3, there was agreement that there was a strong possibility that CIMS could contribute to the improvement of existing seasonal to interannual (SI) predictability at the longer time scale monsoon climate variability regime (slow system) and that there was potential to aid existing predictive capability at seasonal to interannual scales in the intermediate variability regime.  However, since there are little or no reliable SI predictive capabilities of the very short time scale monsoon variability it was unlikely that any improvement could be achieved at those scales through the CIMS exercise.  Improved physics in models in general might allow some insight into the issue of prediction of the highest variability components of the monsoon systems.
3.2 Purpose/Scope of CIMS Conceptual Design

It was agreed that the basic framework of CIMS would be to carry out coordinated model (GCM, RCM, CRM and LSM) integrations for the CEOP annual periods October 1-September 30, 2003 and 2004.  The results of these model “runs” would be validated against global (satellite,  global gridded analyses) data, physical measurements from field observations and model output location time series (MOLTS) run at each CEOP Reference site.  The analysis cycle would diagnose model biases and carry out additional model integrations to pin-point sources of errors, improve model physics and carry out assimilation studies to assess predictability.  The goal would be to work toward a joint CEOP/GEWEX/CLIVAR effort to begin and sustain organized international efforts in model physics improvement.  Figure 4 provides a conceptual view of how CIMS would connect to efforts already underway or planned in GEWEX and CLIVAR.
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Figure 4: Connectivity of CEOP Monsoon Studies to GEWEX/CLIVAR 


In the ensuing discussion, Drs Lau and Yasunari accepted the action (A2) to expand and direct the CEOP Monsoon Systems Working Group (MSWG) to determine the specific requirements for, and the utility of CEOP dataset(s) for accomplishing CIMS and thereby to meet the CEOP objectives related to providing understanding of physical processes, testing hypothesis from observations and improving predictions in the monsoon and monsoon-affected regions of the world.  The MSWG will also act as the CEOP interface for future collaboration with GEWEX and CLIVAR in monsoon research.  This action extends to providing concrete examples of this collaboration at the 2003 sessions of the GEWEX and CLIVAR SSG’s.

During further discussions concerning the issue of the specific physical parameters of interest in CIMS it was recommended that not only should the diurnal cycle, Annual cycle, and ISO relationships to monsoon onsets and breaks be considered but that supercloud cluster complexes, mesoscale convective cloud systems (MCCs), shallow clouds, stratocumulus clouds and low level jet scale interactions needed to be thought about as well as the effects of soil moisture, vegetation cover and snow and ice cover.  As a result of the need for cloud and land-surface considerations Lau and Yasunari accepted the action (A3) to strengthen the MSWG with expertise in these specialized fields by linking with the Global Soil Wetness Project second phase (GSWP2) and related activities through the GEWEX Land-surface/Atmosphere Systems Study (GLASS) Science Steering Panel and by connecting with the GEWEX International Satellite Land-Surface Climatology Project (ISLSCP).  It was specifically suggested that a formal request be made for ISLSCP to consider a focused data set initiative covering the CEOP two year annual cycle enhanced observing period (1 October 2002-31 December 2004).  Benedict agreed to assist in drafting a letter in support of this request to be sent to the Chairman of the GEWEX SSG for his consideration and further action.
4. CIMS DATA REQUIREMENTS/MANAGEMENT 


The more specific requirements of CIMS associated with the MOLTS outputs over the CEOP Reference Sites and further definition of the its needs for specific parameters and data were based on tables of these sites and parameters that were provided by the Co-Chairs of the CEOP Water and Energy Simulation and Prediction (WESP) Working Group.  Dr Roads submitted the tables at the meeting, on behalf of WESP.  The tables are provided in Appendix 4.  

There was agreement that the parameter set represented by the list of CEOP variables and processes for the top of the atmosphere, the atmosphere, the surface and subsurface represented in Table 1 fully met all of the requirements for such validation parameters for CIMS.  It was recommended that CIMS acknowledge this and confirm its acceptance of this list as being inclusive of its requirements in this area.  A caveat on this recommendation was the issue of nomenclature.  The group noted that some surface variables such as FPAR, LAI, vegetation types, ground heat flux, heat capacity, snow coverage, and some atmospheric issues dealing with clouds and aerosols were either not represented in the tables adequately or were there but incorporated in with other values and identified with a different nomenclature.  Lau/Yasunari and Roads/Marengo agreed to work together (action A4) to further clarify the application of the variables in the balance equations under consideration and to attain agreement on the terminology of the variables between the WESP function in CEOP and the CEOP Monsoon activities.  
4.1 CIMS Global and Regional/Local Validation Issues

In the general case CIMS will depend will depend on the CEOP satellite data integration products and the CEOP gridded reanalysis products for global validation efforts.  In the case of regional/local validation, CIMS will rely on the CEOP Reference sites and the MOLTS outputs associated with them and the in situ measurements made at those sites.  Specifically, CIMS will focus on the sites with full 3D coverage in regions where the impact of monsoonal variability is most associated.  Specifically the highest priority sites from Table II in Appendix 4 that will be applied in CIMS analyses are Southern Great Plains (#22 in Table II, Appendix 4), Tibet (#4) and Chao-Phraya (#11).  The next highest priority set of sites would be represented by 2.5D coverage and would include Radonia and Panatal in Brazil (#’s 16 and 20), Mt Bigalow (#26) and Manus (#15).  A third  category of sites were determined to be of interest for their location and it was agreed that although the data sets from those sites might provide less than 2D coverage they needed to be considered for application in CIMS for their location in climatically important regions associated with monsoon systems.  Those sites included the West African sites in the AMMA/CATCH regions, namely Oueme and Niamey (#’s 33 and 34), Equatorial Island/Sumatra (#14).  Finally the group noted that it would be very important for the ARM sites at Darwin to be added to the list of CEOP sites and for that site to be added to the CIMS requirements in the first, full 3D coverage, category.  These sites are summarized in the table below.
Primary (Cat. 1) CIMS CEOP Reference Sites 
	4
	Tibet 
	31.37
	91.90

	11
	Chao-Phraya River 
	17.16
	99.87

	22
	Southern Great Plains
	36.61
	-97.49


Secondary (Cat. 2) CIMS CEOP Reference Sites

	15
	Tropical Western Pacific (Manus)
	-02.06
	147.43

	16
	Rondonia (Forest Site) 
	-10.08
	-61.93

	20
	Pantanol 
	-19.56
	-57.01

	26
	Mt. Bigelow 
	32.42
	-110.73


“Other” (Cat 3) Reference Sites of Interest to CIMS (More Information Required)
	14
	Equatorial Island 
	-00.20
	100.32

	33
	Oueme 
	09.50
	02.00

	34
	Niamey 
	13.50
	02.50



Actions have since been undertaken to add Darwin to the list and it is assumed that it will be available for use by CIMS.  Additionally, it was recommended that the MSWG undertake to promote the improvement of the sites in category 2 and 3 through international channels using the CEOP Science Steering Committee and the CEOP Advisory and Oversight Panel with help from the WCRP/GEWEX/CLIVAR Project infrastructures to encourage further development of these sites for their global scientific importance.  It was also noted that a site over the Indian sub-continent would have value to CIMS.  Drs Lau/Yasunari agreed to work with the CEOP Advisory and Oversight Panel to make appropriate contacts in an effort to encourage the contribution of such a site.
4.2 CIMS Data Management Issues


A critical facet of CEOP for CIMS is its data collection and organization to support advanced climate research.  Three types of data (in situ, satellite and model output) are the basis of CEOP.  

4.2.1 CIMS CEOP Reference Site Data Access
The In situ data gathered from the reference sites and reference hydrological basins from the CSE regions around the world is a fundamental component of the CIMS strategy.  As noted above the CEOP reference sites located in the six most comprehensive GEWEX CSEs namely, GAPP (Mississippi River Basin), BALTEX (Baltic Sea region), MAGS (Canadian Mackenzie River Basin), LBA (Amazon region), CAMP (Asian monsoon region) and CATCH (Western African Monsoon Region), are being provided, through Multi-National commitments, to improve the collective contribution of the CSEs to the global requirements of CEOP.  The enhanced observations of sub-surface (soil), surface (radiation and precipitation), near surface (flux tower), atmospheric soundings (raob and profiler), and 3D (radar and aircraft) made at these sites will provide CIMS with the basic resources necessary to achieve its main scientific objectives.  The CSEs, in turn, stand to benefit, along with other stakeholders, from the outcomes of CIMS that will be associated with better prediction of water and energy fluxes and reservoirs over land on temporal scales up to seasonal for water resource applications and with a better assessment of the driving mechanisms, physical connections and march of the monsoon systems.  


Drs Steve Williams and Hans-Joerg Isemer are Co-Chairs of the CEOP Data Management Working Group.  Dr Williams presented the CEOP Reference Site data collection and archival strategy at the meeting.  UCAR will act as the CEOP Reference Site Data Archive Center and will also be a mirror site for the CEOP MOLTS output products.  The data from the CEOP Reference Sites that have been selected for CIMS will be accessible through UCAR user interfaces on the Internet in accordance with the CEOP data handling and release policy.  The CEOP Reference Site Characteristics Table (with locations for the MOLTS outputs) can be found at: http://www.joss.ucar.edu/ghp/ceopdm/rsite.html.  The CEOP data policy and other reference site material and background can be found at the CEOP Data Management Web Page (http://www.joss.ucar.edu/ghp/ceopdm/). 
4.2.2 CIMS CEOP Satellite Data Definition, Visualization and Access

Drs Toshio Koike and Paul Houser are Co-Chairs of the CEOP Satellite Data Integration Working Group.  Drs Koike and Bosilovich presented the CEOP satellite data integration strategy to the group on behalf of the Satellite Data Integration Working Group.  Dr Koike presented details of a plan that, with the full support of NASDA, has now reached the point where the CEOS Working Group on Information Systems and Services (WGISS) has begun to implement a WGISS Test Facility (WTF) as a fully functional CEOP Satellite Data Integration Center  at the University of Tokyo (SDIC-T).  Dr Michael Bosilovich presented the plans for a complimentary SDIC at NASA (SDIC-N) that utilizes the Global Land Data Assimilation System (GLDAS).

The NASDA supported project (SDIC-T) been designed to evolve in steps over the period from October 2002 up to the end of September 2004.  In the initial prototyping and evaluation period, data will be required to be sent from the satellite data archives of CEOS/WGISS member organizations to the CEOP Satellite Data Integration Center (SDIC) at the University of Tokyo.  The target data types are noted in Figures 5.  The data assimilation product (4D) visualization prototype will then be undertaken and finally an evaluation of the application and value of the 4D products will be initiated along with the data access capability.


This three step process will be further broken down into phases.  During the first phase of the prototyping process (June 2002 to November 2002) the SDIC will focus on data received from NASDA and the University of Tokyo related to all of the CEOP Reference Sites.  Specifically this will be for SSMI, and TRMM/TMI, PR data. Terra/MODIS, NOAA-K,L/AVHRR and DMSP data received routinely at the University of Tokyo will also be sent to the SDIC with any other applicable ancillary data that can be provided from GMS, GOES and Meteosat data centers.  The SDIC/NASDA will develop the prototype 4D products and the WGISS will be asked to participate in the evaluation of the products developed during this phase.  A Subsequent phase (December 2002 to May 2003) will still be focused only on data related specifically to the CEOP Asian Reference Sites, but will be expanded in terms of the data subsets applied.  Besides the data applied during the prototype phase of the process the SIDC will receive the data sub-sets for the Asian Sites from NASDA (Aqua/AMSR-E), ESA (ENVISAT/ASAR) and NASA (Terra/MODIS,CERES, MISR, ASTER, Aqua/MODIS, CERES, AIRS).  In the next phase (June 2003 to September 2005) the data instruments requirements and the evaluation process will be conducted in the same manner, however, the data sub-set requirements from NASADA, NASA, ESA the University of Tokyo and other participants will be for all the CEOP Reference Sites so that a global evaluation exercise can be accomplished near the start of the CEOP 
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Figure 5: CEOP Satellite Data Integration Target Data List 


Of importance to CIMS is that an overlapping process is being undertaken in the form of a separate regional analysis activity that will initially (September 2003 to June 2004) focus on subsets of instrument data from the CEOP Australian-Asian Monsoon Region.  The specific data required for delivery to the SIDC will be from NASDA (TRMM/TMI, PR, Aqua/AMSR-E, ADEOS-II/GLI, AMSR), ESA (ENVISAT/ASAR) and NASA (Terra/MODIS, CERES, MISR, ASTER, Aqua/MODIS, CERES, AIRS), and the University of Tokyo (MODIS, AVHRR), with ancillary data from the GMS, GOES and Meteosat operational data centers.  In a further phase (July 2004-September 2005) of this effort all of the data streams from the first period will be included and the NOAA-K, and L data streams and the DMSP received at the University of Tokyo will be added.  This activity will provide the sub-sets of data from the monsoon land and adjacent oceanic regions of Asia, Australia, North America, South America and Africa.

As the basis for the NASA satellite data integration scheme (SDIC-N) scientists at NASA’s Goddard Space Flight Center (GSFC) have developed a high-resolution Global Land Data Assimilation System (GLDAS) in cooperation with researchers at NOAA’s National Centers for Environmental Prediction (NCEP).  The goal of GLDAS is to produce optimal output fields of land surface states and fluxes by making use of data from advanced observing systems.  CEOP has requested that NASA further develop GLDAS as an SDIC that is complimentary to the one being developed by NASDA and the University of Tokyo.  The following components were of interest to the CIMS group:
· A testbed for evaluating multiple land surface models.

· Long term land model baseline experiments and intercomparisons.

· Linking and inclusion of reference site observations with globally consistent observation and modeling to enable GEWEX-CSE land transferability studies.

· Land initialization for seasonal-to-interannual coupled predictions.

· Evaluation of NWP and climate predictions for land.

· Integrate remote sensing land observations in land/atmospheric modeling for use in CEOP and higher level understanding.

· Produce a quality control check on observations. 

· To produce 4DDA “value-added” GLDAS-CEOP datasets

· The production of GLDAS MOLTS

· The expansion of GLDAS to include selected atmosphere and ocean observations 

· The development of a long-term archive function. 

4.2.3  CIMS CEOP Model Data Access

A number of presentations and comments were related to the issues of defining and accessing CEOP model products as a critical item of importance to CIMS.  A set background information was subsequently composited from these inputs and an understanding of what model output products CIMS will have to work with has emerged. A number of NWP Centers (JMA, ECMWF, NCEP, BMRC, UKMO and CPTEC) have recognized that they can and will contribute to CEOP in a number of areas through 2004.  A composite set of these contributions includes:

(i) Output from operational global and regional prediction models and their 4-D data assimilation systems (both gridded fields and time series output at validating observing stations)
(ii) Output from global and regional Reanalysis initiatives (and real-time extensions)
(iii) Global and regional precipitation analyses, and reanalyses
(iv) Global SST analyses, and reanalyses
(v) Northern Hemisphere snow cover and sea-ice analyses (From NCEP with NESDIS)
(vi) Output from Land Data Assimilation Systems where they are under development

With the support of a contribution from the Max Planck Institute at Hamburg Germany to become the CEOP Model Data Output Management Center, and with a limited model output “mirror” capability at UCAR, there will be a CEOP archive of gridded output fields and MOLTS from operational mesoscale forecast models.  The gridded and MOLTS output will in some cases be coupled with land data assimilation schemes to provide both atmosphere and land state variables and a host of additional quantities such as surface energy and water fluxes.  In response to CEOP requests, additional MOLTS output are being added for the CEOP reference sites.

The NWP Global Reanalysis projects are continually being extended to present time by various methods, resulting in production and archiving of gridded output through the primary CEOP period and beyond.   Other versions of Reanalysis efforts also will continue to be executed and archived in real-time during the CEOP period.  These include multi-year high-resolution Regional Reanalysis projects that may include features such as, in the case of NCEP, the hourly assimilation of observed precipitation during CEOP.  A number of analysis products (and companion reanalyses) of global and regional precipitation, global SST, and snow cover and sea-ice, are also expected.
4.3 CEOP EOP-1 and CIMS


Dr Williams presented the plans for a composite reference site data set that when combined with the satellite integrated data and model output product described at the meeting would represent a fully coordinated pilot dataset for use in initial CIMS analyses.   The group was told that the data set would include data from all of its category 1 and category 2 priority sites and possibly some data would be available from its category 3 sites plus Darwin.  The data set covers the seasonal period 1 July to 30 September 2001 and will be ready for release by the end of 2002.   At the moment the dataset has the following characteristics:
· Common Parameters



Meteorology [T, RH, P, Precip, WS, WD]



Radiation [In/out (LW, SW, PAR), Net, SkinT]



Flux [SH, LH, CO2, Soil H]



Soil [T, Moisture]



Upper Air [P, T, RH, H, WS, WD]

· Common Format



UTC [YYYYDDMMhh]



Comma delimited ASCII



Documentation

· Common Temporal Resolution



1-hour surface data [Meteorology, Radiation, Flux, Soil]



12-hour Upper Air Profiles

CIMS itself on behalf of CEOP has also been pursuing access to other datasets of value to CIMS analyses and other CEOP science objectives.  One of these is the 0.25x0.25 gridded rainfall amounts from TRMM.  This product is under development and is expected to be available during the CEOP annual cycle EOPs. 
4.4  CEOP Connection to CIMS Requirements
There was concurrence that all of the requirements that had been initially stipulated by CIMS were being met through the process of the development of EOP-1.  The initial framing of CIMS requirements was noted to have included the following items:

· Satellite Data Access :  NOAA/AVHRR,  EOS/TERRA, AQUA, ADEOS-II, TRMM, GMS, and EUMETSAT

· Spatial/Temporal scales: Hourly and 3-hourly, 0.25x0.25 gridded rainfall amounts from TRMM

· Land hydro-climatological data: Global Land Surface Data Assimilation System (GLDAS)

· In-situ data: high temporal and vertical resolutions point measurements from reference cites 

· Model Data Output: MOLTS from reference cites, globally gridded data
· Model data output archive facility

5. CEOP EOP-1 CIMS DEMONSTRATION PROJECT AND CONNECTION TO AMIP

The recommendation was for Lau/Yasunari to accept an action (A5) to work to define a CIMS demonstration project that would apply the EOP 1 dataset in an experiment that would show that the unique benefits of such a dataset could be exploited in a process that would lead to meeting the objectives of CIMS at the first level.

The experimental design would encompass models at all scales including GCM, RCM, CRM, LSM, column physics models, etc.
A two stream approach would be adapted to the one season of data; stream-1: land/vegetation processes and stream-2: physics of clouds, convection (deep, shallow).  An integration period would have to be selected to fit the 3 months of data with an appropriate spin up to include some ground hydrology adjustment.  The plan would then to be to run embedded RCM, CRMs with different domain size over the monsoon regions of interest with a focus on the detailed physics validation on the CIMS Cat 1 and 2 sites.  The result would be an initial indication of how well model physics errors could be uncovered and diagnosed and how quickly other experiments could be set up and run as necessary to iterate on the improvement of the model physics.

In the ensuing discussion, Dr Peter Glecker informed the group that AMIP was refining its experimental protocol with an increased focus on processes.  As a result an effort was underway that could lead to interactions with GEWEX.  In specific it is expected that AMIP will have an Intensive “Observing” Period (IOP).  Discussions up to now have included the diurnal cycle and cloud statistics (ISCCP simulator), however, at the meeting Dr Gleckler made a proposal that AMIP coordinate more closely with CEOP as an element of WCRP initiated by GEWEX.  Dr Koike took the action (A6) to participate in the AMIP workshop at Meteo-France, Toulouse, 12-15 November 2002.  The workshop will emphasize new diagnostic approaches, use of state-of-the-art observations, further identification of common errors and will act as a forum to discuss refining the AMIP experimental protocol and future diagnostic strategy.  It is understood that a proposal by Dr T. Koike at the AMIP workshop for coordinating AMIP and CEOP by making output/sampling (e.g., MOLTS) recommendations for an AMIP IOP would be well received.  If an AMIP CEOP-IOP was coordinated there would be a number of mutually beneficial outcomes: CIMS could CIMS could leverage off AMIP for a standard AGCM exercise; a great deal of infrastructure to support this activity is already in place; the CEOP Monsoon Systems Studies Working Group could lead the diagnostics effort; PCMDI would add routine CEOP analysis to AMIP diagnostic reports and lead selected research and AMIP would benefit by the addition of more processed oriented diagnostics.  The outcome of the discussion at the workshop would also be reviewed by a broader AMIP community and it could then be reviewed and refined the following week by meetings of the AMIP Panel, the WGNE and GMPP.  Dr Koike agreed to report on the outcome of this interaction to both the CMWG and the GEWEX SSG, in due course.

Following the result of the EOP-1 dataset implementation process and the outcome of the discussions with AMIP, WGNE and GMPP the CIMS prototype experiment would be finalized in time for results to be provided at the CEOP Implementation Planning meeting (2-4 April 2003, Berlin).  
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