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Goal of GASS: to understand the physical processes and the coupling of 
those processes to atmospheric dynamics, particularly those that define the 
atmospheric branch of the hydrological cycle. 

Mission of GASS:  
• to facilitate and support the international community that carries out and 

uses observations, process studies, and numerical model experiments with 
the goal of developing and improving the representation of the atmosphere 
in weather and climate models.  

• to coordinates scientific projects that bring together experts to contribute to 
the development of atmospheric models.
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WCRP 
World Climate Research Progamme

WWRP 
World Weather Research Programme
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GASS:   Global Atmospheric System Studies GLASS: Global Land/Atmospheric System Studies 
GHP:    GEWEX Hydroclimatology Panel       GDAP:  GEWEX Data and Assessments Panel

Where would be GAP?



Connection to WWRP:

• We will also report to WWRP (through Daniel) 

• WWRP organises its work in ‚Action Areas‘ 

• GASS will contribute to some Action Areas



Contributions to AA1: Address limitations

- Shallow and deep convection: stochasticity, scale-awareness, organisation, grey-zone 
- Boundary-layer mixing, drag, convective momentum transport 
- Clouds and their interaction with circulation and radiation (grand challenge) 
- Microphysics and aerosol-cloud interactions 
- Coupling of atmosphere-land, atmosphere ocean (CLIVAR) 
- Physics-dynamics coupling, methods, thermodynamic consistency  
- Role of convective scale models for extreme weather

Contributions to AA2: Uncertainty 

Address uncertainties in atmospheric models : 
- physically based stochastic parmaeterizations 
- tuning and parameter estimation using eg. data assimilation methods (DAOS?), AI



Contributions to AA9: Precipitation Processes

- Follow-up of the grey-zone project with focus on deep convection  
- Micro-physics and cloud-aerosol coupling 
- Momentum transport, through drag and physics (convection) 
- Physics-dynamics coupling (becomes very important with higher resolution)

Potentially relevant Action Areas:

AA3: Fully coupled (precipitation, wind are essential for coupling) 
AA5: Verification (process based) 
AA7: Integrated water cycle (the atmospheric part) 
AA10: Hydrological Uncertainty (input to hydrological models) 
AA12: Observations & Processes (new observations for processes) 
AA13: Urban Predictions (include processes relevant for urban predictions) 
AA14: Advanced Methods (high-resolution, observations, tools)



Modelling connections: WGNE

• WGNE and GLASS are other groups concerned with model development 

• Boundaries are fluid between the aspects worked on, but we see potential 
in working and interacting with those two groups.

• WGNE drag project -> momentum transport GASS project



Modelling connections: GLASS

• GLASS is the other group concerned with model development within 
GEWEX 

• momentum tranport and drag 

• S2S: snow and soil temperature impact on atmospheric predictions 

• Boundary layer and GABLS



GASS Highlights
• Two new co-chairs were appointed in July 2017 

• GASS is organizing the Pan-GASS Conference from 26 Feb - 2 Mar 2018 in 
Lorne, Australia (sponsored by ARC).  

• We are proactively seeking leaders to help organize GASS projects on a 
variety of issues, such as:  

• dynamics-physics coupling,  
• precipitation diurnal cycle over different regimes,  
• impact of snowpack and soil temperature on subseasonal to seasonal 

(S2S) prediction 
• Joint Modelling Activity over the Caribbean, 
• Gray-zone follow up (deep convection) 
• Momentum transport and drag 
• RCE and CFMIP 

• We are seeking partnerships with WWRP, WGNE, ACPC, GLASS, CFMIP, 
CLIVAR, SPARC and other programs for joint projects 



Preliminary!



• 200+ abstracts 
• 168 accepted 
• 160+ registrations 
• 10 sessions 
• breakout groups 
• planery discussions 
with the goal to initiate 
projects 





Potential GASS Project areas 
• Surface drag and momentum transport: orographic drag, convective momentum transport, drag 

coefficients, boundary-layer mixing 
• Processes relevant for polar prediction: stable boundary layers, mixed-phase clouds, coupling to the 

surface 
• Shallow and deep convection: stochasticity, scale-awareness, organization, grey zone issues 
• Clouds and circulation feedbacks: boundary-layer clouds, CFMIP, cirrus 
• Microphysics and aerosol-cloud interactions: microphysical observations, parameterization, process 

studies on aerosol-cloud interactions 
• Radiation: circulation coupling; interaction between radiation and clouds 
• Land-atmosphere interactions: Role of snow, soil moisture, soil temperature, and vegetation in sub-

seasonal to seasonal (S2S) prediction 
• Physics-dynamics coupling: numerical methods, scale-separation and grey-zone, thermodynamic 

consistency 
• Next generation model development: challenge of exascale, dynamical core developments, regional 

refinement, super-parameterization 
• High Impact and Extreme Weather: role of convective scale models; ensembles; relevant 

challenges for model development 
• Precipitation diurnal cycle over different climate regimes



Legacy projects: what will continue, or have follow ups?

• GEWEX Atmospheric Boundary Layer Study 3 (GABLS-3)
• GEWEX Atmospheric Boundary Layer Study 4 (GABLS-4)
• Vertical Structure and Diabatic Processes of the Madden-Julian Oscillation: A joint project 

with the MJO Task Force using YOTC data
• Clouds Above the United States and Errors at the Surface (CAUSES)
• Microphysics Project
• Boundary Layer Cloud Projects
• CFMIP-GASS Intercomparison of LES and SCMs (CGILS)
• Polar Cloud Project
• Cirrus Model Intercomparison Project
• Grey Zone Project: Cold Air Outbreak Intercomparison Case
• Continuous Intercomparison of Radiation Codes

http://www.cnrm.meteo.fr/aladin/meshtml/GABLS4/GABLS4.html
http://www.ucar.edu/yotc/mjodiab.html
http://www.ucar.edu/yotc/mjodiab.html
http://portal.nersc.gov/project/capt/CAUSES/
http://appconv.metoffice.com/microphysics/index.shtml
http://appconv.metoffice.com/blclouds/
http://atmgcm.msrc.sunysb.edu%E2%80%A8/cfmip_figs/Case_specification.html
https://engineering.arm.gov/%E2%80%A8%7Emikhail/ISDAC_F31.html
http://www.atmos.washington.edu/%7Eandreasm/cirrus_model_intercomparison/
http://www.knmi.nl/samenw/greyzone
http://circ.gsfc.nasa.gov/


Looking ahead: short term action items

• Have a successful pan-GASS conference (end of February) 

• Set up projects, project leads (beginning of March) 

• Have a panel (April) 

• Communicate our activities through a paper (end of year) 

• Meet with the GASS panel and review projects (Winter)?




