What do precipitation forecast tell us about
the second aerosol indirect effect?
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Inspiration for the study
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MACC aerosol forecast and monitoring system
(refer to J.-J. Morcrette’ s presentation on Monday)




MACC aerosol forecast and monitoring system
(refer to J.-J. Morcrette’ s presentation on Monday)
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Experimental setup

control experiment, no aerosol direct and indirect effects

DIR: aerosol direct effect, no aerosol indirect effect

IND: no aerosol direct effect, aerosol indirect effect

aerosol direct and indirect effects

==> One year (2003) of daily 72h weather forecasts initialised from 00Z
with the full ECMWF 4D-VAR extended to the acrosol state at T255
resolution

==> CTRL=aerosol climatology

==> DIR=aerosol radiative effects switched on

==> [IND=CCN number from sea-salt, sulfate and OM aerosols



Precipitation data: GPCP

Global Precipitation Climatology Project

Infrared Component

Microwave Component CAL/VAL Component

Geostationary Satellite
Precipitation Data Centre

Global Tropics

NOAA/NWS

Daily 1° x 1° resolution

Station Observations C Ollld there b e any
aerosol-related bias?



Precipitation data
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DIR+IND
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Correlation coefficient alpho—-tau GPCP
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Slightly better
forecasts for a lead
time of 0 day as
compared to a lead
time of 2 days ...

... but no impact of the
aerosol indirect effect



Precip histogram
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Precip diff histogram above median
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Root mean
square error of
the precipitation
forecast

(Very small) positive
impact over the NH
continents. Is i1t real?
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b Experiment 2: low CCN, low IN
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Conclusions

* We have performed a series of global weather forecasts with and
without interactive aerosols as part of the MACC project.

 There 1s very little impact of having interactive aerosols when 1t comes
to forecasting precipitation on the large-scale (1°x1°). Effects could be
larger at the smaller scale, and 1n the case of orographic precipitation.

* Possibly very small positive impact (as compared to GPCP) over the
continents (rms error) and over China in particular (less large positive
CITors).

» More sophisticated precipitation skill score needed.

* Try other parametrisations of the aerosol indirect effect?

MacCC



Thank you for your attention

Questions?

MaCC



