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Overall focus of observations during EUCAARI — IOP :
Intensive Measurement Period At Cabauw Tower: May 2008

Measure: Imp aG t

a) Details of aerosol distribution (surface)

b) Vertical velocity distribution (remote, aircraft)

c) Cloud structure (remote, aircraft)

d) Cloud droplet microphysical and mixing structure (aircraft)

e) sub - adiabatic character of clouds

[Do not focus so much on cloud albedo observations]
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Preparation at Cabauw:

a) Installation of drizzle radar on top of mast
(TUDelft)

b) BSRN certification
c) Installation of aerosol inlet at 60 m

d) Expansion of laboratory space at central Cabauw
laboratory

e) Installation of permanent PM2.5 observation site and
Incorporation in national PM-net (RIVM)
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10 GHz

At the tower: new and improved!!
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_t the tower: new and improved!!
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Focus on: Focus on:

=Optical, physical, chemical and Radiation measurements, collocated
hygroscopic properties of aerosols (CN with the ATR42

and CCN) _ _ 30hrs available, stationed in the UK
e Cloud Microphysics (warm clouds)
e Turbulence observation
» Aerosol and cloud radiative
properties
<60 hrs available (40 I10P, 20
langrangian), stationed at Rotterdam




Cloud droplet spectra
Aerosols, wind, T & P

F,7: upwelling spectral irradiancejjms
L,": upwelling spectral radiance
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Svnthesis

Mixing state of the continental PBL.

New particle formation.

Nitrates and organic aerosols as potential CCN sources.

Vertical velocity, CCN formation and chemistry.

The importance of high resolution Large Eddy Simulation (LES)
studies in the understanding cloud processes.

Aerosols and the modeling of atmospheric radiation.

The Integration ‘Thing’
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Site of North Sea
case study,
¢+ 15 May 2008,
mostly clouds

Cabauw site mostly.
aerosol studies




Altitude (km)

AN ol
I

N W
I I

d

0
14:00

Atmospheric particle
formation

Surface particle formation

Partly Decoupled PBL

14:30 15:00 15:30



Cabauw-20080520

- - budget, betal = 0.4 beta2 = 0.
— early morning

...... late afternoon

height [km]

height [km]

w

280 290 300 310 320
Th [K]
Cabauw-20080520

= = = - budget, betgf = 0.4 beta2 = 0.6

early mophing

EEETE IETERNEENI FERENERENE ARRERRR NN AERERRETE

5 10
qt [g/kg]

e
(5]

EENNERE]

o



organics
MNitrate
Sulphate
Ammonium

E
a
=
=
=
=
=L




1) Mixing state of the continental PBL.

The observed PBL was often only partly mixed. This was
particularly evident from the moisture gradients obtained from

radiosondes.

Chemical reactions and strong temperature RH dependence of
chemical balances can account for increases with height

These gradients should be taken into account in the modeling of
CCN concentrations near cloud base.
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Helght, km

The importance of new particle formation in the PBL and in
the residual layer
(Wehner, Siebert et al., 2010, Manninen et al., 2010)
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Combined measurements with helicopter-borne ACTOS
(green lines indicate flight pattern around Cabauw) and LIDAR CAELI



Clear sky period: May 8th [Helicopter view]

Birgit Wehner [IFT]







AMS measurements at Cabauw
Campaign Overview 2009, A.A. Mensah, A. Kiendler-Scharr, A.

Trimborn and T. Mentel, FZ Julich
Average particle composition

May 2008 Feb 2009
Chl 0.6% Chl 2%
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._., The idea of Automated Q\

LES simulations of

realistic atmospheric boundary layers

Contains the
Inspires hvsi f
Captured and RAYSIES 0} GCM
by validates
Models

A. P. Siebesma, R. Neggers,
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5) The importance of high resolution Large Eddy Simulation (LES
studies in the understanding cloud processes.

Data derived from the North Sea case studies are used to initialize
LES models that are used to simulate the PBL-cloud formation and
evolution.

A parameterization testbed is now being used to compare the output
from LES models to that from larger scale Single Column Models
that are reduced versions of full scale 3D regional / global climate
models.
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Clear-sky closure: May 2008
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Simulated (W/m?)

Measured (W/m?)

P. Wang, W. Knap
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6) Aerosols and the modeling of atmospheric radiation.

A detailed model of the effects of aerosols on atmospheric radiation
Is able to capture the observed radiative signatures at the surface
with a high degree of accuracy.

This suggests that an accurate modeling of the direct aerosol
radiative effect in global climate models is within reach provided
that the global and regional distribution of aerosols are known.

WP3.2 EUCAARI Summary, R. Boers 14-12-2010, AK talk



4 this could be a key figure m

Imating the Aerosol Indirect Effect

The integration thing.................
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Constraining the Aerosol Indirect Effect

a) Even though there are many organics [20000], their solubility
only has small uncertainty [this constrains the positioning of the
slope of the slanted line

b) The influence of vertical velocity on droplet activation has a

feedback(!), this seems to be a novel concept

W large| |S large| |Tendency to activate| | S quickly Activation stops rapidly,
large # of droplets drops constraining # droplets
W small] [S small| |Tencency to activate S drops Weaker constraint on
small # of droplets only activation, so more #droplet
slowly

So with large w, activation quickly stops
with small w, activation keeps on going longer
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