Improvement of Enviro-HIRLAM weather forecasting
through inclusion of cloud-aerosol interactions
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Enviro-HIRLAM model description

During the summer of 2010, there were a number of
severe weather events, such as floods, heat waves and
droughts across Middle East, most of Europe and Europe-
an Russia. In particular, heat waves followed by wildfires
in Europe and Russia led to substantial increase of atmo-
spheric aerosols concentration.

In order to study aerosols indirect effects on meteorolo-
gy, the online-coupled air-quality and meteorology
model Enviro-HIRLAM (Environment — High Resolution
Limited Area Model) was used (Unden et al., 2002). The
model includes aerosol microphysics HAM-M7 scheme
(Vignati et al., 2004), tropospheric sulphur chemistry cycle
(Feichter et al., 1996), wet scavenging and dry-deposition
schemes (Stier et al., 2005) and aerosol activation scheme

Results and Conclusions

The model predicts well PM, . day-to-day variability, with
fairly good correlation coefficient (more then 0.3, Fig 1b)
on diurnal cycle;

The total cloud cover is mainly increased (with local
maxima of 90%) except several inland areas, where cloud
cover decreased by almost -90% (Fig. 2, left);

The delta function of cloud water content at average
cloud base (Fig. 2, right) shows its increase comparing to
the REF model with local maxima over North Atlantic, Ice-
land, North Sea, Sweden, Switzerland and Austria;

The REF model tends to over predict both frequency and
amount of precipitation (Fig. 4) and the inclusion of aero-
sol-cloud interactions improves the model score (Fig. 3),

based on (Abdul-Razzak, Ghan, 2000). Several emission in-
ventories were used, i.e. anthropogenic (Kuenen et al.,
2011) and wildfires (http://is4fires.fmi.f1) as well as interac-
tive sea-salt (Zakey et al., 2008), dust (Zakey et al., 2006)

i.e. the ENV model bias of precipitation with respect to its
frequency and amount has been decreased comparing to
the REF model results.
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Figure 2: Delta (Enviro-HIRLAM - Reference-HIRLAM) of (left) vertically integrated total cloud cover [%] and (right) cloud water content [g/kg] Discuss., 6, 1749-1792, doi:10.5194/acpd-6-1749-2006.

at average cloud base (667 m) on 17 Jul 2010, 18 UTC.

6670: Diurnal cycle of PREC (Jul 2010) 6670: Diurnal cycle of PREC (Jul 2010)
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Figure 3: Time-series of 12 hour accumulated precipitation of (left) Reference-HIRLAM and (right) Enviro-HIRLAM with aerosol-cloud interac-
tions vs. surface observations at WMO station 6670 (lat: 47.47; lon: 8.53), Zurich, Switzerland, during Jul 2010.

Figure 4: Frequency distribution in [mm/ 3 hour] of stratiform precipi-
tation on 17 Jul 2010, 18 UTC. Comparison of 1-moment (Refer-
ence-HIRLAM) and 2-moment (Enviro-HIRLAM with aerosol-cloud in-
teractions) cloud microphysics STRACO schemes (Saas, 2002).



