APPENDIX 1.

PROVISIONAL AGENDA/EXPLANATORY MEMORANDUM

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.

(REV-1c, 28 AUGUST 2002)

----------------------------------------------

Tuesday, 10 September 2002 
----------------------------------------------

9.00
1.0
CEOP Introduction/Science Overview (T. Koike)

The CEOP Science Strategy and how it will be addressed at the meeting will be introduced.  Satellite and in situ data Integration and assimilation topics will be introduced with model related issues.
9.20
2.0
CEOP MONSOON SYSTEMS STRATEGY OVERVIEW (T. Yasunari, W. Lau)

The discussion will focus on the possibility of implementing an international research project to validate and assess the capabilities of climate models in simulating physical processes in monsoon regions around the world. The aim is to initiate a CEOP Inter-monsoon Model Validation Project (CIMVP) that focuses on 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, including from GEWEX CSE’s and CLIVAR field campaign sites, is, therefore, critical. Some of the main tasks are to identify the key processes, the parameters to be validated, and the validation sites.  Breakout sessions may be organized to address these issues during the meeting.
9.50
3.0
INTRODUCTIONS TO MONSOON RESEARCH ISSUES/PROGRAMS


Each participant should provide a brief presentation that addresses what research results and data issues there are that can apply/contribute to the main objective of CEOP Monsoon Studies, which is 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.
NOTE: The presentations in this section will be 20 minutes each.  A 20 minute coffee break at mid-morning and a 1+ hour lunch break will be observed during the time period allotted for this part of the meeting.  A possible timeline follows:

10.10
3.1
Dr Chester Ropelewski - IRI, Representing the North American Monsoon 
Experiment (NAME)

10.30
COFFEE BREAK
10.50
3.2
Dr Duane E. Waliser  - Institute for Terrestrial and Planetary Atmospheres SUNY, 
Stony Brook (presented by Dr Lau on Dr Waliser’s behalf)

11.10
3.3
Dr Christopher Thorncroft - Department of Earth and Atmospheric Sciences



University at Albany, SUNY

11.30
3.4
Dr James Shuttleworth - Department of Hydrology and Water Resources, 
University of Arizona 
11.50
3.5
Dr Paul Dirmeyer - Center for Ocean-Land-Atmosphere Studies
--------------------------------------------------------------
Tuesday, 10 September 2002 - CONTINUED
--------------------------------------------------------------

11.50
3.0
MONSOON RESEARCH ISSUES/PROGRAMS-CONTINUED-
11.50 3.6
Dr Yogesh C. Sud - Climate and Radiation Branch Laboratory for Atmospheres 
NASA/GSFC
12.10
LUNCH
13.20
3.0
MONSOON RESEARCH ISSUES/PROGRAMS-CONTINUED-

13.20
3.7
Dr Ernesto Hugo Berbery - Department of Meteorology, University of Maryland
13.40
3.8
Dr Yongkang Xue - UCLA Geography Department
14.00
4.0
CEOP DATA MANAGEMENT STRATEGY (Steve Williams)

A key aspect of CEOP is to coordinate the regional observations by the different GEWEX Continental Scale Experiments (CSEs) that have been established within the framework of the GEWEX Hydrometeorology Panel (GHP).  The enhanced observations made at the CSE CEOP reference sites will provide CEOP with the basic resources necessary to achieve its main scientific objectives.  The CEOP science objectives take into account the requirements of GEWEX, CLIVAR, and other WCRP core projects and the CEOP coordinated database will also serve numerical modeling and analysis needs.  Work is now underway to take all the available information associated with the current Reference Site database at: http://www.joss.ucar.edu/ghp/ceopdm/rsite.html, and to describe the characteristics of a CEOP data set for the period July through September 2001 (EOP-1), that considers in situ, satellite and model parameters.
14.20
5. 0
CEOP MODEL PRODUCTS ISSUES AND STRATEGY (M. Bosilovich)

Model Output Location Time Series (MOLTS) will be generated for each CEOP reference site.  Equally important, are 3D and 2D gridded output processed as synoptic snapshots at a preferred minimum of three hourly intervals.  Various NWP Centers will contribute to these requirements, including JMA, DAO, NCEP, and others.   Model archive centers may evolve at MPI in Hamburg and at UCAR in the USA.  The data are needed to meet the CEOP science objectives in Water and Energy Simulation/Prediction and Monsoon Systems Studies.

14.40
6.0
MODEL VALIDATION ISSUES AND STRATIEGS (P. Gleckler)

CEOP should provide a wealth of data to enable extensive testing of atmospheric model parameterizations, and have urged NWP and Climate modeling centers to consider how to take advantage of the opportunities provided.   The detailed observations from field campaigns or from reference sites as proposed by CEOP may be helpful to model developers.  Building on past experience in designing test scenarios is also necessary especially in tailoring model experiments in an optimal manner to test model physics.  Proposals are necessary on how to best use CEOP and related data as a testbed to carryout tests of models (GCM, RCM, LSM).
--------------------------------------------------------------
Tuesday, 10 September 2002 - CONTINUED
--------------------------------------------------------------

15.00
7.
ORGANIZATION OF PARALLEL WORKING GROUP SESSIONS ON 
SELECTION OF PROCESSES, PARAMETERS AND SITES (All Participants) 

Parallel working sessions will be set up in Plenary to address specific implementation issues associated with the selection of processes, parameters to be validated and validation sites for CIMVP.  Due to the size of the group it may be necessary to modify this approach; however, if there are only a few persons in each group, this would be acceptable for the generation of preliminary results for further follow-up.

15.30
COFFEE BREAK

15.45
8.
MEETING OF BREAKOUT GROUPS IN PARALLEL SESSIONS
8.1 Processes (Chair: TBD; Correspondent: TBD)

8.2 Parameters for Validation (Chair: TBD; Correspondent: TBD)

8.3 Validation Sites (Chair: TBD; Correspondent: TBD)

17.15
ADJOURN
----------------------------------------------
Wednesday, 11 September 2002
----------------------------------------------
9.00
9.
PLENARY SESSION


Chairs/Correspondents will report on progress of breakout sessions

9.30
10.
MEETING OF BREAKOUT GROUPS IN PARALLEL SESSIONS
11.15
11.
FINAL PLENARY


Chairs/Correspondents will report on progress of breakout sessions and a final set of 
recommendations/actions/issues will be established for further follow-up.

12.15 ADJOURN
13.30 EXECUTIVE SESSION


A sub-set of participants will meet as required to summarize a draft report of the meeting.
APPENDIX 2. Considerations for Monsoon studies in CLIVAR Submitted by Dr Julia Slingo (with added diagram)

CLIVAR Monsoon Modelling Workshop I

Rationale:
· Model systematic error remains a serious barrier to progress in seasonal to interannual prediction (WGSIP) and limits the confidence in predictions of climate change (WGCM).

· Model Intercomparison Projects (MIPs) have been of limited value for identifying the sources of model systematic error leading to model improvements. 
· The ‘pull-through’ of GEWEX process studies (both field experiments and model-based) into climate model development has been limited.

· Many model errors involve fundamental processes and phenomena that are either global in nature or have significant influence on the global circulation.
· Simulating monsoons and the various phenomena associated with them presents particular challenges. Monsoons involve many components of the climate system (atmosphere, land, biosphere, ocean), requiring good parametrizations of key physical processes (e.g. convection, surface fluxes…).
CLIVAR Monsoon Modelling Workshop II

Proposal:
· Recognising the synergy between the modelling needs of the various monsoon panels, AAMP, VACS, VAMOS therefore propose a new approach to addressing model error which differs from the standard MIPs.

· Key processes and phenomena, known to be poorly simulated by most models, will be suggested as foci for study e.g. diurnal cycle, MJO, monsoon active/break cycles, trimodal convection and cumulus congestus …. Some of these potentially involve coupling between the atmosphere and ocean, and therefore are of relevance to WGNE, WGSIP and WGCM.
· It is important that the models are confronted with observations. Therefore specific case studies will be selected for which field programmes, cloud resolving model simulations etc. already exist. Links with GEWEX are crucial.
· This approach will provide a pan-CLIVAR, pan-WCRP study which will initiate the required integration of the various programmes.
· A CLIVAR/GEWEX workshop is therefore proposed to bring together the modelling and observing communities. 

CLIVAR Monsoon Modelling Workshop III

Workshop Proposal:

· To hold a Workshop, possibly hosted by CGAM, Reading University, to initiate discussion of common model errors and to facilitate comparison of model performance with observations.
· Modelling groups will be asked in advance of the workshop to prepare specific diagnostics to aid the discussion and comparison.

· Potential candidates for study include:

· Diurnal cycle 

· Madden Julian Oscillation

· Trimodal cloud distributions and cumulus congestus

· Subseasonal coupling with the upper ocean

· Climate of the Maritime Continent
CLIVAR Monsoon Modelling Workshop IV
Workshop Proposal  (Continued):
· An ad hoc working group will be to formed to develop an outline proposal for the Workshop and to agree priorities for study.  The working group should include representatives from CLIVAR, GEWEX, WGNE and WGCM.  Suggestions for representatives are solicited from the CLIVAR SSG.
· Noting that the International Conference on ‘Monsoon environments:  Agricultural and hydrological impacts of seasonal variability and climate change’  to be held at ICTP, 24-28 March 2003, will include sessions on model performance, it is proposed that the workshop be scheduled for late 2003. Time will also be required for the modelling groups to generate the necessary diagnostics. 

CLIVAR SSG are asked for feedback on the proposal and to comment on the timing of the proposed workshop.
APPENDIX 3:


CEOP Inter-Monsoon Model Validation Project (CIMVP)- (Renamed CEOP Inter-monsoon Model Study (CIMS) as of 10 September 2002)
CEOP Monsoon System Studies Working Group (Co-Chair: William Lau, T. Yasunari)

1. Introduction

CIMVP is an international research project to assess, validate and improve the capabilities of climate models in simulating physical processes in monsoon regions around the world. CIMVP is different from previous model inter-comparison studies in that it is aimed at model physics improvement, via simulations, and cross-validation of model outputs with detailed observations.  In this regard, the synergistic use of global data, in conjunction with high-resolution space and time observations from field sites is critical.   For CIMVP, 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 and targeted towards simulation of fundamental physical processes that will likely lead to identification of basic errors and bias in model physics.  For this purpose, a hierarchy of models including general circulation models (GCM), regional climate models (RCM) and cloud resolving models (CRM) will be used.  Monsoon processes are targeted in CIMVP because of their fundamental importance in improving weather and climate predictions in the global tropics and extratropics.  Moreover, monsoon processes involve strong interactions of atmosphere, the land, the biosphere and the oceans, and constitute the basic building blocks of climate models.  Model errors in these processes need to be identified, and then corrected to improve overall performance of climate models. 

CIMVP should be considered not only as a research project for CEOP but also a pilot research effort, towards the broader WCRP goal of improving model physics parameterization for climate predictions and global change projections.   As such, the collaboration of with ongoing model intercomparison projects and GEWEX and CLIVAR modeling initiatives are critically important for CIMVP.

2. Scientific Rationale and Objectives


There are myriads physical processes in the monsoon regions from supercloud cluster organization, cumulus, stratocumulus cloud formation, boundary layer processes, surface radiative and hydrologic forcings, air-sea, and air-land interactions to biosphere feedbacks. From a modeling viewpoint, the most fundamental processes are those associated with the diurnal cycles, the annual cycles and monsoon intraseasonal oscillations (M-ISO). These fundamental processes are ubiquitous throughout the monsoon regions of the world from Africa, Asia, Australia, to North and South America.   The diurnal and annual cycles are forced from solar radiation, and vary greatly depending on the local topography, land and oceanic lower boundary conditions.  On the other hand, the M-ISO arises principally from internal variability in the atmosphere, while strongly influenced by coupled atmosphere-ocean-land processes. Specific objectives of CIMVP are:

a) 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 

b) 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.  


Identifying model errors and biases in the aforementioned fundamental processes will provide important clues for improving model physics particularly with respect to the water and energy cycles, and interactions of the atmosphere with land and oceanic surface processes.  Realistic simulation of these processes is a pre-requisite for better climate predictions on seasonal, interannual and longer time scales.

3. Approach

Initially, AMIP-type GCM integrations will be performed for the two CEOP annual cycle periods October 1 – September 30, 2003 and 2004. Over select regions (see Section 3.1) RCM and/or CRM integrations will be carried out aimed at downscaling global scale signals to regional and sub-regional scales.  To evaluate the impact of land surface processes,  an AGCM may be coupled to various land surface models (LSM) to carry out short-term experiments, under different large scale forcing conditions.  Various hydro-climate processes pertaining to the diurnal and annual cycles in the monsoon regions such as temperature, wind, rainfall, cloudiness, water vapor, surface heat fluxes and surface and subsurface soil wetness will be examined.  Aspects of intraseasonal variability, which are characteristic of the different monsoon regions and possible teleconnection among them, will also be investigated. Model outputs will be saved at daily, hourly or three hourly intervals, as deem appropriate for validation in select CEOP reference sites, where data with high temporal resolutions, as well as Model Output Location Time Series (MOLTS) are available. 

CIMVP is open to all interested international modeling groups, including GCM, RCM and CRM. The initial stage calls for the formation of a CIMVP working group under WCRP/CEOP to promote and coordinate international activities, including conducting workshops to develop further details of the project.  

3.1 Tentative validation sites


Validation sites are chosen in land and oceanic monsoon regions or in continental regions affecting by the monsoons.  Sites with MOLTS are strongly preferred. The following are possible validation sites: 

· GAPP-ARM Southern Great Plains (SGP)

· NAME (North American Monsoon)

· MESA  (Monsoon Experiment of South America)

· LBA - Brazil

· CATCH - Africa

· GAME- TIBET, HUBEX, Thailand 

· CAMP (CEOP Asian Monsoon Project)

· SCSMEX, JASMINE (Eastern Indian Ocean, South China Sea)

· Darwin – TRMM validation sites

· Tropical western Pacific (Sumatra, Biak, Palau)

3.2 Satellite data


Daily and hourly satellite data will be provided from the CEOP satellite data integration center.  These include data from NOAA AVHRR, NASA/EOS MODIS, AQUA, ADEOS-II, TRMM, GMS, and EUMETSAT. Hourly and 3- hourly global rainfall estimates on a 0.25 x 0.25 degree grid are available from TRMM, based on merging of TMI, SSM/I, and geostationary satellites.  These hourly products will be extremely useful for model validation of the diurnal cycle variability in the monsoon regions. The model land surface processes will be validated against the CEOP global and regional hydroclimatological dataset, such as Global Land Surface Data Assimilation System (GLDAS), and the near real-time land surface data assimilation systems (N-LDAS) over continental regions.

3.3 Data Management

For archiving, processing and dissemination of model outputs, a data archive and distribution center will have to be established in conjunction with current CEOP data centers.  Based on experience from AMIP, the commitment of resources to undertake the data management is paramount for the success of CIMVP. 
APPENDIX 4.
Table I. CEOP variables and processes for the top of the atmosphere, the atmosphere, the surface and subsurface. A=accumulated over the previous 1-6 hours, I=instantaneous. S=in situ measurements, R=satellite remotely sensed.

	
	Top of Atmosphere Processes
	Units
	A,I
	S
	R

	1. 
	shortwave downward flux 



	W/m2
	A
	
	X

	2. 
	shortwave upward flux 



	W/m2
	A
	
	X

	3. 
	longwave upward flux 



	W/m2
	A
	
	X


	
	Atmosphere Variables
	
	

	
	

	1. 
	temperature

	K
	I
	
	X

	2. 
	pressure
	Pa
	I
	
	

	3. 
	humidity





	kg/kg
	I
	
	X

	4. 
	zonal wind





	m/s
	I
	
	

	5. 
	meridional wind




	m/s
	I
	
	

	6. 
	pressure velocity




	Pa/s
	I
	
	

	7. 
	horizontal Kinetic Energy
	W/m2
	I
	
	

	8. 
	geopotential (gZ)




	m2/s2
	I
	
	

	9. 
	cloud water





	kg/kg
	I
	
	X


	
	Atmosphere Processes
	
	
	
	

	1. 
	convective latent heating rate 


	W/m2
	A
	
	

	2. 
	stable latent heating rate 


	W/m2
	A
	
	

	3. 
	convective moistening rate 


	kg/(m2s)
	A
	
	

	4. 
	stable moistening rate 


	kg/(m2s)
	A
	
	

	5. 
	diffusive moistening rate
	kg/(m2s)
	A
	
	

	6. 
	diffusive heating rate
	W/m2
	A
	
	

	7. 
	short-wave heating rate 


	W/m2
	A
	
	

	8. 
	long-wave heating rate 


	W/m2
	A
	
	

	9. 
	water vapor zonal flux



	kg/(ms)
	A
	
	

	10. 
	water vapor meridional flux



	kg/(ms)
	A
	
	

	11. 
	water vapor vertical flux



	kg/(ms)
	A
	
	

	12. 
	water vapor flux divergence



	kg/(m2s)
	A
	
	

	13. 
	energy (CpT+gZ+KE) zonal flux

	W/m
	A
	
	

	14. 
	energy (CpT+gZ+KE) meridional flux


	W/m
	A
	
	

	15. 
	energy (CpT+gZ+KE) vertical flux


	W/m
	A
	
	

	16. 
	energy flux divergence


	W/m2
	A
	
	

	17. 
	local time tendency of moisture


	kg/(m2s)
	A
	
	X

	18. 
	local time tendency of temperature
	K/s
	A
	
	

	19. 
	local time tendency of KE
	m2/s3
	A
	
	


	
	Surface Variables
	
	
	
	

	1. 
	surface pressure 


	Pa
	I
	
	

	2. 
	skin temperature 


	K
	I
	
	X

	3. 
	2-meter temperature 


	K
	I
	
	X

	4. 
	2-meter specific humidity 


	kg/kg
	I
	
	

	5. 
	u-component at 10 m 


	m/s
	I
	
	

	6. 
	v_component at 10 m 


	m/s
	I
	
	

	7. 
	potential temperature at 10 m 

	K
	I
	
	

	8. 
	specific humidity at 10 m 


	kg/kg
	I
	
	

	9. 
	snow water equivalent




	m
	I
	
	X

	10. 
	Snow depth
	m
	
	
	

	11. 
	vegetation water 


	kg/m2
	I
	
	

	12. 
	planetary boundary layer height


	m
	I
	
	


	
	Surface Processes
	
	
	
	

	1. 
	shortwave downward flux (+:downward)


	W/m2
	A
	X
	X

	2. 
	shortwave upward flux (+:downward)


	W/m2
	A
	X
	X

	3. 
	longwave downward flux (+:downward)

	W/m2
	A
	X
	

	4. 
	longwave upward flux (+:downward)


	W/m2
	A
	X
	X

	5. 
	sensible heating




	W/m2
	A
	X
	

	6. 
	latent heating





	W/m2
	A
	X
	

	7. 
	snow phase change heat 



	W/m2
	A
	
	

	8. 
	meridional wind stress



	W/m2
	A
	
	

	9. 
	zonal wind stress




	W/m2
	A
	
	

	10. 
	10 m turbulent kin energy in a layer 


	m2/s2
	A
	X
	

	11. 
	precipitation (total)
	kg/(m2s)
	A
	
	

	12. 
	surface runoff





	kg/(m2s)
	A
	
	

	13. 
	local time tendency of surface pressure

	Pa/s
	A
	
	


	
	Subsurface Variables
	
	
	
	

	1. 
	soil moisture





	%
	I
	X
	X

	2. 
	temperature





	K
	I
	X
	


	
	Subsurface Processes
	
	
	
	

	1. 
	infiltration rate
	
	
	
	

	2. 
	local soil moisture tendency
	
	
	
	

	3. 
	local temperature tendency
	
	
	
	


	
	Bottom of Subsurface Variables
	
	
	
	

	1. 
	temperature





	K
	I
	X
	


	2. 
	Bottom of Subsurface Processes
	
	
	
	

	3. 
	ground Heat Flux




	W/m2
	A
	
	

	4. 
	base flow runoff




	kg/(m2s)
	A
	
	


	
	Miscellaneous
	
	
	
	

	1. 
	Precipitation type 1rain or 2snow



	1,2
	I
	X
	

	2. 
	elevation
	m
	
	
	

	3. 
	Surface albedo
	%
	I
	
	

	4. 
	station land/sea/ice mask 0(land)or1(sea)or(2)ice 

	0,1,2
	I
	X
	X

	5. 
	Cloud cover




	%
	I
	X
	X

	6. 
	aerosol concentration
	kg/kg
	I
	
	

	7. 
	surface exchange coefficient 


	m/s
	I
	
	

	8. 
	roughness length 


	m
	I
	
	

	9. 
	Vegetation cover 


	%
	I
	
	

	10. 
	Water table (wells)
	m
	I
	
	

	11. 
	streamflow
	m3/s
	
	
	

	12. 
	Stream discharge
	m3/s
	I
	
	

	13. 
	Reservoir storage
	m
	I
	
	


Table II. CEOP reference and MOLTS sites
	
	Site
	Latitude
	Longitude

	
	CAMP
	
	

	1
	Eastern Siberian Tundra (Tiki)
	71.62
	128.75

	2
	Eastern Siberian Taiga (Yakutsk)
	62.25
	129.62

	3
	Mongolia 
	45.74
	106.26

	4
	Tibet 
	31.37
	91.90

	5
	Yangtze River 
	32.00
	116.00

	6
	Inner Mongolia 
	44.46
	122.12

	7
	Northern South China Sea-Southern Japan 
	24.97
	121.18

	8
	Himalayas 
	27.96
	86.81

	9
	Korean Jeju 
	33.17
	126.10

	10
	Korean Peninsula 
	37.10
	123.12

	11
	Chao-Phraya River 
	17.16
	99.87

	12
	North-East Thailand 
	14.47
	102.38

	13
	Western Pacific Ocean 
	07.05
	134.27

	14
	Equatorial Island 
	-00.20
	100.32

	15
	Tropical Western Pacific (Manus)
	-02.06
	147.43

	
	LBA
	
	

	16
	Rondonia (Forest Site) 
	-10.08
	-61.93

	17
	Manaus 
	-02.61
	-60.21

	18
	Santarem (Primary Forest) 
	-03.02
	-54.97

	19
	Caxiuana 
	-01.71
	-51.51

	20
	Pantanol 
	-19.56
	-57.01

	21
	Brasilia (Cerrado) 
	-15.93
	-47.92

	
	GAPP
	
	

	22
	Southern Great Plains
	36.61
	-97.49

	23
	Bondville 
	40.01
	-88.29

	24
	Fort Peck 
	48.31
	-105.10

	25
	Oak Ridge 
	35.96
	-84.29

	26
	Mt. Bigelow 
	32.42
	-110.73

	
	MAGS
	
	

	27
	BERMS (Old Aspen)
	53.63
	-106.20

	28
	BERMS (Old Black Spruce) 
	53.99
	-105.12

	29
	BERMS (Old Jack Pine)
	53.92 
	-104.69

	
	BALTEX
	
	

	30
	Lindenberg
	52.20
	14.12

	31
	Cabauw 
	51.97
	04.93

	32
	Sodankyla 
	67.37
	26.65

	
	CATCH
	
	

	33
	Oueme 
	09.50
	02.00

	34
	Niamey 
	13.50
	02.50

	
	OTHER
	
	

	35
	North Slope of Alaska (Barrow)
	71.32
	-156.62


