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The ECLIPSE project has assessed the effect of a reduction of short-lived climate pollutants on 
air quality and climate (Stohl et al., 2015). Our simulations contributed one out of three Earth 
System Model simulation sets to the intercomparison. 

In comparison to observations, we found that the ECHAM6-HAM2 model system performs 
acceptably well to observations, or at least as good as the other model systems, both in the East 
Asian region (Quennehen et al., 2015) and in the Arctic (Eckhardt et al., 2015), although many 
deficiencies remain, some of which are attributable to problems in the emissions. Also in terms of 
simulated trends, the model behaves well compared to observations over Europe (Cherian et al., 
2014). 

A fundamental result, reproduced in Fig. 1, is that a reduction in black carbon even by 100% of 
the anthropogenic emissions is not clearly mitigating global warming. While ECHAM6-HAM2 
indicates a certain beneficial effect on global-mean surface temperature, the HadGEM model 
does not.

References

Baker, L. H., W. J. Collins, D. J. L. Olivié, R. Cherian, Ø. Hodnebrog, G. Myhre, and J. Quaas, 
Climate responses to anthropogenic emissions of short-lived climate pollutants, Atmos. Chem. 
Phys., 15, 8201-8216, doi:10.5194/acp-15-8201-2015, 2015.

Cherian, R., J. Quaas, M. Salzmann, and M. Wild, Pollution trends over Europe constrain global 
aerosol forcing as simulated by climate models, Geophys. Res. Lett., 41, 2176-2181, 
doi:10.1002/2013GL058715, 2014.

Eckhardt, S., B. Quennehen, D. J. L. Olivié, T. K. Berntsen, R. Cherian, J.H. Christensen, W. 
Collins, S. Crepinsek, N. Daskalakis, M. Flanner, A. Herber, C. Heyes, Ø. Hodnebrog, L. Huang, 
M. Kanakidou, Z. Klimont, J. Langner, K. S. Law, M. T. Lund, R. Mahmood, A. Massling, S. 
Myriokefalitakis, I.E. Nielsen, J.K. NÃ¸jgaard, J. Quaas, P.K. Quinn, J.-C. Raut, S. T. Rumbold, 
M. Schulz, S. Sharma, R. B. Skeie, H. Skov, T. Uttal, K. Salzen, and A. Stohl, Current model 
capabilities for simulating black carbon and sulfate concentrations in the Arctic atmosphere: a 
multi-model evaluation using a comprehensive measurement data set, Atmos. Chem. Phys., 15, 
9413-9433, doi:10.5194/acp-15-9413-2015, 2015.

Quennehen, B., J.-C. Raut, K. S. Law, G. Ancellet, C. Clerbaux, S.-W. Kim, M. T. Lund, G. Myhre,
D. J. L. Olivié, S. Safieddine, R. B. Skeie, J. L. Thomas, S. Tsyro, A. Bazureau, N. Bellouin, N. 
Daskalakis, M. Hu, M. Kanakidou, Z. Klimont, K. Kupiainen, S. Myriokefalitakis, J. Quaas, S. T. 
Rumbold, M. Schulz, R. Cherian, A. Shimizu, J. Wang, S.-C. Yoon, and T. Zhu, Multi-model 
evaluation of short-lived pollutant distributions over East Asia during summer 2008, Atmos. 
Chem. Phys. Discuss., 15, 11049-11109, doi:10.5194/acpd-15-11049-2015.

Stohl, A., B. Aamaas, M. Amann, L. H. Baker, N. Bellouin, T. K. Berntsen, O. Boucher, R. 
Cherian, W. Collins, N. Daskalakis, M. Dusinska, S. Eckhardt, J. S. Fuglestvedt, M. Harju, C. 
Heyes, Ø. Hodnebrog, J. Hao, U. Im, M. Kanakidou, Z. Klimont, K. Kupiainen, K. S. Law, M. T. 
Lund, R. Maas, C. R. MacIntosh, G. Myhre, S. Myriokefalitakis, D. J. Olivie, J. Quaas, B. 
Quennehen, J.-C. Raut, S. Rumbold, B. H. Samset, M. Schulz, Ø. Seland, K. P. Shine, R. B. 
Skeie, S. Wang, K. E. Yttri, and T. Zhu, Evaluating the Climate and Air Quality Impacts of Short-
Lived Pollutants, Atmos. Chem. Phys., 15, 10529-10566, doi:10.5194/acp-15-10529-2015, 2015.



Figures

Fig. 1:  Summary of global mean annual average changes in (a,b) surface temperature, (c, d) 
all-sky TOA SW flux and (e, f) precipitation. In the left panels the values shown for the BC 
simulations are the means for each model (where more than one simulation wasrun). The values
for the individual BC simulations are shown in theright panels. The error bars indicate the 95 % 
confidence interval√on the error in the mean (2σ/ n, where n is the number of years of data 
included in the mean; i.e. n is 50× the number of ensemble members). (From Baker et al., 
2015).


