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Towards
understanding
aerosol transport
with a Doppler
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Aerosol transport - Doppler lidar

 Doppler lidar
* Boundary layer dynamics
« Combine turbulence and wind
« Boundary layer classification
 Turbulent source

 Aerosol transport
* Vertical — fluxes
 Horizontal - advection
« Combination — e.g. low-level-jets
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Vertical transport

* Flux from surface
* ‘Normal’ Aerosol (<< 1um)
« Generated in-situ — NPF and growth

 Larger aerosol - Aeolian transport

- Saltation or suspension
 Scales with u3 above friction velocity u*

* Flux to surface
« Sedimentation or deposition
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Convective Boundary layer
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Vertical fluxes

« Campaigns during ACTRIS
* Tower-based in-situ aerosol fluxes
e Lidar-based fluxes
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Vertical fluxes

« Campaigns during ACTRIS

* Tower-based in-situ aerosol fluxes
* Lidar-based fluxes

Assuming % = %’ (Engelmann et al., 2008)
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Kosetice - view from tower top

\fah'\\of Ewan
with Doppler
lidar
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Vertical fluxes

« Campaigns during ACTRIS
* Tower-based in-situ aerosol fluxes
e Lidar-based fluxes
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Vertical fluxes

« Campaigns during ACTRIS
* Tower-based in-situ aerosol fluxes

B

e Lidar-based fluxes

» Hyytiala, Finland
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Saltation process

Long term
suspension

(<20 pum)

Wind
—
Short term
suspension
Turbulent G (20-70 pm)
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Nickling and McKenna Neuman (2009)
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e-suspended ash/dust







Re-suspended ash/dust: NCAS DL
at Hatun
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Re-suspended ash/dust: NCAS DL
at Hatun
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Re-suspended ash/dust: Iceland
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Suspension process

Vertical dust flux (ug m2 s-1)

Nickling WG, McTainsh GH, and Leys JF (1999)
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Flux ~ u®

but prefactor?
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Suspension process

Vertical dust flux (ug m2 s-1)

Nickling WG, McTainsh GH, and Leys JF (1999)
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S OASIS measurement
' ‘ campaign, UAE

Hannele Korhonen?, Jutta Kesti!, John Backman?, Timo Anttilal,
Heikki Lihavainen®3, Antti-Pekka Hyvarinen!, Mika Komppula?,
Maria Filioglou?, Xiaoxia Shang?, Farah Abdi® and Siddharth
Tampi®

1FMI, Helsinki, Finland; ?Univ. of Reading, UK ; 3S10S, Longyearbyen,
. % R A Svalbard; *FMI, Kuopio, Finland; *United Arab Emirates University, Al Ain,
A NN . ., UAE; ®National Center for Meteorology, Abu Dhabi, UAE
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Strong winds at surface
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Strong winds at surface
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Strong winds at surface

LG RO l.-u.l..ulsl

l whﬁ" "*.!.' '

'H” “I II

1!

i r‘l“

Height (km)

L -mlﬁill

0o:ao 04:00 0g:00

|
\ nv'. 'M\’ 0"‘(\\\‘
' |

\

Diameter [nm]

|
| fl | 1

DYIPS 12th of March

I|||| n | '| i

inn.u..m

i "#"-u-\, AT
b 2

1
w
E

12 DD 16:00 20:00 0o:a0

1 f
03:00 06.00 09:00

Rapid increase in
aerosol

\ .MM‘“!* m'w

00:00

107

1000
900
800
700
600
500
400
300
200
100

o

dNdog), o'



Strong winds at surface
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Synoptic scale - Haboob

Example from
aircraft

+20.11.14
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Outlook

« Doppler lidar provides boundary layer dynamics
* Investigate both vertical and horizontal transport terms

* Require transfer function to relate attenuated backscatter to mass

« Need additional information
 Colocated multiwavelength Raman lidar
* In-situ tower or surface measurements
« Sun photometer

- Evaluate and assist transport models
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Elevated layers
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Elevated layers
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Elevated layers
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Low level jets
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Outlook

« Doppler lidar provides boundary layer dynamics
* Investigate both vertical and horizontal transport terms

* Require transfer function to relate attenuated backscatter to mass

« Need additional information
 Colocated multiwavelength Raman lidar
* In-situ tower or surface measurements
« Sun photometer

- Evaluate and assist transport models
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