CEOP Inter-monsoon Model Studies (CIMS)

A pilot project :
· To provide better understanding of fundamental physical processes (diurnal cycle, annual cycle, intraseasonal oscillations) in monsoon regions around the world
· To demonstrate the synergy and utility of CEOP data in providing a pathway for model physics evaluation and improvement
CIMS working group:  W. Lau (co-chair), J. Masumoto (co-chair), T. Yasunari, C.R. Mechoso, M. Ballasina, P. Dirmeyer, J. Suttleworth, P. Glecker, W. Tao, C.Thorncroft, Y. Sud, Y. Xue …
Motivation 
· Future IPCC climate change scenario relies on climate models
· Regional climate assessments by climate models are not reliable

· Model physics development is far behind advances in high resolution model development and computation capability

· Need better coordination/synergy between modeling and observational communities

What to do?

· Re-processing and value-addition to current vast earth science data sets (space-based, ground based, field campaigns, operational data sets) are needed to facilitate model physics validation

· New observations, required for model physics improvement

· Enhanced observations, as required for water resource applications, e.g., semi-arid regions, monsoon regions

· Need long-term sustained efforts in model improvement, organized efforts involving major modeling centers; 

Why monsoon system?
· Complex interactions of atmosphere-land-ocean

· Monsoon sources and sinks affect global climate

· Monsoon floods and droughts have huge impacts on society,  e.g., 60% of world population affected by AAM monsoon alone - improved prediction is paramount

· Fundamental  monsoon processes poorly represented in models; model physics improvement urgently needed

· Monsoon features in different regions of the world offer testbeds for comparison and contrast, and for model transfer studies
CIMS will focus on the model validation/improvement of fundamental physical processes in monsoon regions:

Diurnal cycle, Annual cycle, ISO in relationship to monsoon onsets and breaks; supercloud cluster complex, MCCs,  shallow clouds, stratocumulus,  LLJs,  scale interactions and effects of SST (global regional, and local), soil moisture,  vegetation cover, snow and ice cover 
Strategy for CIMS Participation

· Select observations site as “reference sites” for CEOP

· Establish among reference sites, locations for “super-sites”

· Super-sites provide detailed observations during EOPs, include facilities for special observation platforms as well as long-term routine measurements
· Enhance observational networks as required by national scientific, agricultural, socio-economic needs 

· Climate modelers and physics developers should be involved at the outset

CIMS model validation
· Global validation:  satellite data, gridded CEOP re-analyses

· Local validation: reference sites categorize based on MOLTS, and field observations (dynamically adjusted)

All CAMP sites plus:

I. Supersites (full 3D coverage) :  ARM-SGP,  Thailand (Chao-Phraya) basin

II. Potential supersites (additional effort required, 2.5 D coverage): Tibet, Radonia/Panatal, Mt. Bigelow (AZ), Darwin, Manus

III. Important but require more observations/instrumentation, and better data tranmission to be useful: AMMA sites, Equatorial Island (Sumatra), Palau

Reference site data
Kinematic and physics field for 3-D water and energy budget requirements (www.joss.ucar.edu/ghp/ceopdm/rsite.html)

·  u, v, T, q at all levels,  precipitation, energy and moisture fluxes, soil moisture, run-off…. Including physics quantities, e.g., 

· Cloud fraction , cloud types, optical depths (clouds and aerosols) 

· Subgrid scale  turbulent flux of heat, moisture and momentum

· LAI (leaf area index), FPAR (fraction of absorbed photosynthetically active radiation), vegetation types and coverage

· Ground heat flux

· Soil and snow  properties:  hydraulic and thermal conductivity, porousity, heat capacity

· Snow depth and cover

“Telescoping” modeling and validation approach

· Validate model results against global (satellite, global gridded analyses) data;  physics quantities with field obs, MOLTs in reference sites

· Diagnose model bias, and carry out additional model integration to pin-point sources of errors, improve model physics and carry out assimilation studies to assess predictability

· Carried out coordinated model (GCM, RCM, CRM and LSM) integrations for the CEOP annual periods October 1- September 30, 2003 and 2004

· Work towards a joint  CEOP/GEWEX/CLIVAR effort to begin and sustain an organized  international effort in model physics improvement

· Stream-1:  land/vegetation processes

· Stream-2:  physics of monsoon convection and rainfall and clouds (deep, middle, shallow)

 
Experimental design:  (GCM, RCM, CRM , LSM, SCM...)
-  Integration for 2 year, 1 October 2002 –December 31, 2004 with specified SST, sea-ice conditions, interactive land surface.
-  Allow one-year of spin up for ground hydrology adjustment

   run embedded RCM , CRM with different domain size over monsoon regions of interests

· Focus detailed physics validation on Category 1 and 2 sites

· Uncover and diagnose model physics errors, and carry out additional experiments ,as needed, to improve model physics

*PCMDI/AMIP may adopt CEOP data period as “IOP” for AMIP-III, and provide some data archive capacity
Proposed validation sites for CIMS

· NAME -  southwestern US/northern Mexico

· MESA/SALLJ – La Plata Basin

· LBA- Amazonia

· AMMA- West Africa

· CAMP – Himalayas*, Tibet, HUBEX, Thailand

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

· GAPP-ARM Southern Great Plains (SGP)

· Darwin – TRMM validation sites

· Tropical western Pacific (Sumatra, Biak, Palau)

CLIVAR  Asian-Australian Monsoon Panel

March 7-9, Atlanta, GA
CIMPS related action items…

·   To assure full involvement of CLIVAR/AAMP in the development of CIMS
·   Organize a  joint CLIVAR/GEWEX  WCRP modeling and data integration workshop (AAMP, VMOS, VACS, WGSIP and GCSS…) in conjunction with CIMS/WESP 
·   Provide CEOP and ICPO of a list of in-situ ocean data available from India, Japan and other contributors to IOGOOS , e.g. ARGOS..
·   Establish a working group for a joint workshop with VACS in 2004 to coordinate AMMA, Indian Ocean and AAMP activities
·   Propose to JSC, the formation of an Indian-Ocean Panel to facilitate enhanced monitoring and field experiments in the IO
·   Endorse and encourage participation of monsoon related application programs,       e.g., START IRS 
Need to integrate CLIVAR oceanic data as part of CEOP data for Monsoon System studies - work with CLIVAR Data Management Group
· Field campaigns:  in AAM regions –  JASMINE-II, SCSMEX-II, BOBMEX, ARAMEX, Indian Ocean Monitoring
· American monsoon: NAME, MESA, SALLJ

· African monsoon:  AMMA

· In situ monitoring data:  ARGO floats, TOGA-TAO, PIRATA

· Satellite data: TRMM (SST), scatterometer, altimeter…

· Priority MOLTS to cover monsoon  regions : 
      CAMP reference sites , e.g., Indonesia, Tibet, LBA

      ARM tropical western Pacific, Indian Ocean and subcontinent (?)

· Long-term Global Re-analyses

