
     CONTEXTE ET ENJEUX 
Main goal: To improve our understanding about the chemical composition 
of the Arctic and the assessment of  the impact of short climate forcers 
(aerosol, ozone, methane) on Arctic climate. 
 
Objective 1: Quantitative understanding of sources contributing to Arctic 
aerosols and  tropospheric ozone.  
Objective 2: Reduce uncertainties in the sources contributing to atmospheric 
methane in the Arctic. 
Objective 3: Impact of anthropogenic pollution on Arctic cloud properties, 
aerosol direct and indirect radiative forcing.  
Objective4: Determine the snow albedo changes from BC deposition. 
  

  
 
 
 
  
  
  
 
   
 
Fig. 1: Modelled enhancements in ozone due to anthropogenic (left) and boreal fire 
pollution transported from N. America to Greenland in July 2008 (Thomas et al., Atmos. 
Chem. Phys., 2013). 

 
 
  
 
 
 
 
 
 
 
Fig. 2: Comparison of WRF-Chem model results (3 different resolutions) and observed 
black carbon (SP2) concentrations at Ny Alesund, Norway during spring 2012 
(Quennehen, Zanetta, Jacobi et al., in prep.), athelometer data courtesy K. Eleftheriadis. 
 

   OBJECTIFS et METHODES 
CLIMSLIP is structured around 7 tasks, Task 1 being the coordination: 
• Task 2 Boreal source analysis:  YAK aircraft campaigns in Siberia and global  
model simulations with a chemistry-climate model, LMDz-INCA, 
• Task 3 Aerosol-cloud interactions: Zeppelin ground-based campaign and 
satellite data analysis (CLOUDSAT, CALIOP),  
• Task 4 Aerosol radiative forcing: development of a radiative transfer model 
in collaboration with  U. Berlin and link with Task 7 for radiative forcing 
calculations  using the WRF-Chem regional model, 
• Task 5 Black carbon deposition: Zeppelin ground-based campaign, and 
improved snowpack model to calculate the snow albedo, 
•Task 6  Aerosol and ozone evolution in polluted plumes : analysis of existing 
and new aircraft campaign data,  
•Task 7 Modelling of atmospheric composition and radiative forcing: regional 
models (WRF-Chem, CHIMERE) and a global model (LMDz-INCA)   
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           POINTS FORTS 

• Modelled photochemical ozone production in pollution plumes during transport 
from North America to Greenland showed significant production in anthropogenic 
plumes, and to a lesser extent, in boreal fire plumes. CLIMSLIP model results of 
atmospheric composition also contributed to the POLARCAT model inter-
comparison project (POLMIP) evaluating models in the Arctic.  

• New methane observations were obtained  in Siberia  and analysed with a new 
inverse modelling scheme showing that high latitude CH4 emissions are sometimes 
overestimated in models, except for anthropogenic sources in winter and summer 
(August). 

• Combined analysis of springtime POLARCAT, ISDAC and new measurements in 
Svalbard improved our understanding of aerosol impacts on clouds: impact of SO2 
emissions on ice clouds, role CCN activation.  

• New evaluation of spring aerosol and cloud spatial distributions was achieved by 
combining aircraft aerosol data (POLARCAT, new YAK data within CLIMSLIP) with 
satellite observations (CALIOP, MODIS) 

• New data on properties of air/snow black carbon data collected during spring 2012 
at Ny Alesund have improved the assessment of BC deposition velocity on snow 
and the modelling of snow albedo. 

• Regional modelling to quantify direct radiative forcing of aerosols in the Arctic with 
cooling over ocean and slight warming over snow. 

 

CLIMSLIP data are available via the project website links; and via the Labex IPSL 
funded Arctic data portal (http://climserv.ipsl.polytechnique.fr/arcticportal/ ). 

Additional support for CLIMSLIP was provided by CNRS/LEFE and by IPEV for Svalbard 
activities (CLIMSLIP-NyA). 

CLIMSLIP has resulted in several new partnerships/project including: collaborations 
with EU projects (ECLIPSE, ACCESS), and AWI/Canadian groups (NETCARE project); 
model comparisons (POLMIP, AMAP) - new collaborations with international 
groups (e.g. NCAR; SMHI; DMI, Env. Canada).  
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       PERSPECTIVES 
 CLIMSLIP contributed to the recent Arctic Council AMAP report on Black 
Carbon and Ozone (see AMAP Arctic Climate 2015) summarising our current 
state of knowledge about short-lived climate forcers. This report feeds 
directly into discussions in the Arctic Council (France is an observer nation) 
about potential emission mitigation to slow Arctic warming. CLIMSLIP also 
contributed to the creation of a new international initiative on Arctic air 
pollution (PACES: air Pollution in the Arctic: Climate, Environment, Societies) 
endorsed by IGAC/IASC.   
 

CLIMSLIP resulted in new funding from CNES (ECCLAT project) and TOTAL 
(funding for PhD); collaboration with CIMEL (lidar measurements) opened 
new possibilities in Russia. It also led to the development of a new cross-
disciplinary French project on Arctic pollution (PARCS: Pollution in the ARCtic 
System) involving 16 French groups (submitted for funding, French Chantier 
Arctique) – this project focuses on better quantification of local sources of 
Arctic pollution (relative to remote sources) and their impacts on societies, 
ecosystems, and climate. 
 

CLIMSLIP employed 7 young researchers and 5 PhD students. It resulted in 2 
permanent recruitments (1 CNRS, 1 private sector). 
 

http://climserv.ipsl.polytechnique.fr/arcticportal/

