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BAECC goals

Generally:

1) To understand the impact of biogenic aerosol formation on cloud
properties and climate

Specifically:
1) To resolve the role of biogenic secondary aerosol formation in

cloud processes in warm, mixed phase and ice clouds over boreal
environment,

2) by utilizing AMF2 remote sensing capabilities with process-scale
modeling to complete the link between our comphrehensive 19-
year observational record of aerosol and biosphere-atmosphere
interactions to cloud processes,

3) To expand our local observations over larger spatial scales up to
Earth System behavior via hierarchy of models and satellite
observations
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Atmospheric new particle formation and growth
events

Composition & concentration of:
e  precursor gases
e  1nitial clusters
«  gases responsible for the subsequent growth
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Small clusters and Critical size Growing
molecules for clustering clusters
» No direct connection to NPF = Sulfuric acid and amines * Organics start to dominate
» Very slow growth = Stabilizing organic compounds + Rapidly growing (~2 nm/h)
« Slowly growing (<1 nm/h) * Nano-Kéhler
« Determines J, . « Determines J,
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Key processes:
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Direct Observations of Atmospheric

Aerosol Nucleation \ ] . .
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Chemistry

Cloud condensation nuclei production associated with atmospheric _( #\' Atmospheric

nucleation: a synthesis based on existing literature and new results

and Physics
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DMPS: 30-May—2009 — 31-May—2002
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Fig. 3. An example of a nucleation event in Hyyhila station on May
30, 2009. The top panel depicts the tume series of particle number
size distribution. The bottom panel shows the corresponding time
series of two DMPS-derived CCN concentrations (Nsq and Nygg)
and two CCN concentrations Ny measured by the CCNC at two
supersaturation (S¢) levels 0of 0.1 % and 1.0 %.

Aerosol formation leads to a
substantial increase in CCN
concentrations (based on in-situ
observations).

In boreal environment the
increase can be 100% (Sihto et
al. 2011, ACP).



Global measurement activities

Particle formation and growth is a global phenomenon (Kulmala et al., JAS 2004)
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Stations for Measuring Forest Ecosystem—-Atmosphere Relations

SMEAR-I VaErrio 67°46' N, 29°35'E
SMEAR-II Hyytidla 61°51'N, 24°17'E
SMEAR-IIl Helsinki 60° 12'N, 24° 57" E
SMEAR-IV Puijo 62°54 'N, 27 “39°E

L 2
SMEAR-IV

SMEAR-II
-

SMEAR-III
Pallas-GAW station 67°58'N, 24°07'E



Continuous Measurements
SMEAR II

Station for measuring Forest Ecosystem - Atmosphere Relations
University of Helsinki, Forestry Field Station, Hyytiala

TREE ATMOSPHERE
- gas exchange - aerosols
- water flows - atmosphere chemistry
- growth & structure - cloud microptiysics -
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SMEAR stations Pallas-Sodankyla

TeRAipn GAW, Finnish Met. Institute
| vVarrio 1_

Il Hyytiala
Il Kumpula
IV Kuopio, Puijo

Welgegund, South Africa &
Jarvselja, Estonia
Nanjing, China



e nialfimacel(2.0:00 FA:¥ER0 0 0

Fes

®

Q\ ,'qi__lpoppler lidar

-

o
B




:
-

dn)as JuswainsesN — DHDIAVY




Finnish Weather Radar Network

- 8 C-band weather radars
- 3 Dual-pol radars
- 5 Doppler radars

i x s ricln)

Closest radar Is at about 65 k
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Practical organization

WP 1 Scientific
Management Advisory Group

WP 2 WP 3 WP 4
From Clouds to

Precipitation

WP 5 Feedbacks,
integration

From Emissions to From Aerosol to
Acrosol Couds

Task 1.1 Scientific coordination

WP 1: Project coordination Dr. Tuukka Petiji, UHEL; Dr. Hanna Lappalainen, UHEL

WP leader Tuukka Petdjd Task 1.2 Technical Management

WP 2: From emissions to aerosol MSc. Janne Levula, SMEAR site operation manager

WP Leader Jaana Back

WP 3: From Aerosol to Clouds

WP leader Dr. Ewan O'Connor FMI
WP 4: From Clouds to Precipitation
WP leader Dr. Dmitri Moisseev, UHEL

WP 5: Feedbacks and interactions, integration to existing activities
WP leader Prof. Veli-Matti Kerminen



WP/ Task
WP 1 Management

[ 1.1 Scientific
coordination
T 1.2 Technical

coordination
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WP 2 From emissions to
aerosol

T 2.1 Precursor wvapor
emission rates

T 2.2 Aerosol in-situ
measurements

WP 3 From Aerosol to
clouds

T 3.1 Aerosol transport

T 3.2 Cloud properties

WP 4 From Clouds to
Precipitation

T4.1 Surface precipitation
mapping

T4.2 . Vertical structure of
precipitation

WP 5 Feedbacks,
interactions, integration
T 5.1 Radiative transfer
model & satellite products
T 5.2 Development of new
parametrizations

T 5.3 Quantification of new

feedbacks & interactions

Airborne [OF's
Data delivery




	Slide Number 1
	Slide Number 2
	BAECC goals
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Particle formation and growth is a global phenomenon (Kulmala et al., JAS 2004)
	Slide Number 10
	Continuous Measurements
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Finnish Weather Radar Network
	Slide Number 16
	Practical organization
	Slide Number 18

