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Motivation: A new concept for

Seamless Meteorology and Chemistry Modelling

ÅPhysical and Chemical Weather: dependence of meteorological processes (incl. 
precipitation, thunderstorms, radiation, clouds, fog, visibility and PBL structure) on 
atmospheric concentrations of chemical components (especially aerosols).

ÅMeteorological data assimilation (in particular assimilation of radiative properties) also 
depends on chemical composition.

ÅAir quality forecasts loose accuracy when CTMs are run offline.

ÅClimate modeling: large uncertainty of SLCFs, water vapor feedbacks, etc.

=> Need for a new generation of seamless integrated meteorology and chemistry modelling 
systems for predicting atmospheric composition, meteorology and climate evolution !



Advantages of On-line & Off-line modeling

On-line coupling
Å Only one grid; 
Å No interpolation in space
Å No time interpolation
Å Possibility to consider aerosol forcing 

mechanisms
Å All 3D met. variables are available 

No restriction in variability, no mass 
consistency concerns 

Å Possibility of feedbacks from 
meteorology to emission and 
chemical composition

Å Does not need meteo- pre/post-
processors

Å Physical parameterizations are the 
same; No inconsistencies

Å Harmonised advection schemes for 
all variables (meteo and chemical)

Å Maybe more suitable for ensembles

Off - line
Å Easier to use for the inverse 

modelling and adjoint problem; 
Å Independence of atmospheric 

pollution model runs (interpretation 
of results independent of 
meteorological model 
computations);

Å More flexible grid construction and 
generation for ACT models,

Å Suitable for emission scenarios 
analysis and air quality 
management. 

Å Possibility of independent 
parameterizations;

Å Low computational cost (if NWP 
data are already available and no 
need to run meteorological model); 

Å Maybe more suitable for ensembles 
and operational activities;

Baklanov & Korsholm, 2007



CCMM Symposium Key Topics
The main focus is on aerosols and their feedbacks/forcing, with 
the following scopes and frameworks:
- Coupled chemistry-meteorology (weather and climate) modelling 
(CCMM): approaches and requirements;
- Key processes of chemistry-meteorology interactions and their 
descriptions;
- Aerosol effects on meteorological processes and Numerical 
Weather Prediction(NWP);
- CCMM for air quality and atmospheric composition;
- CCMM for regional and global climate modelling;
- Model validation and evaluation;
- Data requirements, use of observations and data assimilation;
- Outlook and future challenges.

What can we learn from each of these three communities?



Key scientific questions:
ÅWhat are the advantages of integrating meteorological and 

chemical/aerosol processes in coupled models?
Å How important are the two-way feedbacks and chains of feedbacks for 

meteorology, climate, and air quality simulations?
ÅWhat are the effects of climate/meteorology on the abundance and 

properties (chemical, microphysical, and radiative) of aerosols on 
urban/regional/global scales?

ÅWhat is our current understanding of cloud-aerosol interactions and 
how well are radiative feedbacks represented in NWP/climate models? 

ÅWhat is the relative importance of the direct and indirect aerosol effects 
as well as of gas-aerosol interactions for different applications (e.g., for 
NWP, air quality, climate)?

ÅWhat are the key uncertainties associated with model predictions of 
feedback effects?

Å How to realize chemical data assimilation in integrated models for 
improving NWP and air quality simulations?

Å How the simulated feedbacks can be verified with available 
observations/datasets? What are the requirements for observations 
from the three modelling communities?



Major research and development initiatives:

ÅEuMetChemCOST Action ES1004: European Framework for 
Online Integrated Air Quality and Meteorology Modelling,  

ÅWMO WGNE study Aerosol effects on NWP, GURME: GAW 
Urban Research Meteorology and Environment , SDS-WAS: 
Sand and Dust Strom Warning Advisory and Assessment 
System,

ÅWCRP Chemistry-Climate Model Initiative (CCMI) and 
Working Group on Coupled Modelling (WG CM), 

ÅMACC/Copernicus Atmosphere Monitoring Services (CAMS), 
ÅAQMEII: Air Quality Model Evaluation International Initiative, 
ÅICAP: International Cooperative for Aerosol Prediction, 
Åand many national climate, AQ and NWP forecast programs, 

complemented by research studies. 




