The European low cost lidar network for
operational aerosol and cloud profiling

ICAP 8™ working group meeting: Lidar Data and its use in Model Verification and
Data Assimilation

July 12 - 14, 2016, College Park, MD, USA

Alexander Haefele*, Martial Haeffelin**, Maxime Hervo*, Cristina Charlton-Perez***
E-PROFILE team, TOPROF team

*Federal office of meteorology and climatology MeteoSwiss, Payerne, Switzerland
**|nstitut Pierre Simon Laplace, Ecole Polytechnique, Palaiseau, France
***Met Office, Reading, UK



@:vvinver OeoskE S
What Is a low cost lidar and how can it help?

Traditionally referred to
as Ceilometers.

+ Low cost
+ Operational
+ High density

- Limited aerosol capabilites
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TOPROF WG1 Objectives

1. To implement a harmonized ALC network
2. To evaluate the backscatter profiles predicted by NWP

3. To set up a system to monitor aerosol properties,
mixing height, low visibility alerts
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Understanding instrument output -..are version
24h clear sky observations with CL31 \l
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[Kotthaus et al. 2016, AMTD]
Vaisala released TOPROF firmware (2.03) which allows reconstruction of raw data.
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Callbratlon MOleCUIar algOrlthm [Wlegner and Geiss, 2012]
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Water vapor absorption [wiegner and Gasteiger, 2015]
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Look-up table for cross section generated
from line-by-line calculation.

Atmospheric profiles from radiosonde or
NWP model.

Emission spectrum from manufacturer (time
dependent!).

Calculation of effective transmission Y &
for use in monochromatic lidar equation.

Altitude (m agl)
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WV transmission from ground to 1 km (red)
and 10 km (green) -> important for 900-930

Emission spectrum with 2 nm (black solid) and

Uccle (BE), 2014

8000

8000

7000

6000

5000

4000

3000

2000

|
|
|
I
I
|

[
I
I
I

o mean

|
| _
|

| Mmean+std

|

08 08
T2

GIE/EIG EUMETNET, Registered Number 0818.801.249 - RPM Bruxelles




ﬁ 0 a(
@ v SeosE Gk

CelLinEx2015

Ceilometer Lidar Intercomparison Experiment http://ceilinex2015.de/

Obijective:
Test the performance and behavior of the automatic lidars and ceilometers (ALCS)
that are typically used in the E-PROFILE and TOPROF community

12 instruments

3 manufacturers, 6 institutes
June-August 2015 3 months
20 investigators

10 fields of investigations

60 GB dataset

Hosted and coordinated by
DWD
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CelLInEx2015 Results

CEILINEX inter-comparison
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A Differences in attenuated backscatter @ 1064 nm < 25% within aerosol layer.

A Wavelength correction according to GroR et al. (2013) assuming continental
aerosol.

A Water vapor absorption accounted for.
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E-PROFILE lidar data hub

Hub Processing in HERMES at Met Office

Incoming Load and

Raw Lidar Annotate
Files Metadata

Validate

Archive
Raw Data
Camel

Multicast

Data Processed
Conversion netCDF Lidar
Files
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Product Generation

Convert raw2L1

Individual

NetCDF used to
store L1 data.
(keep separate
from derived
products).

Convert L1 - L2
Calibration +
additional
processing modules

Combined

NetCDF stored
as merged files
containing data
from L2 onwards
(provided it has
same time
granularity).
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Data processing chain

Harmonize ALC data format

J * Rayleigh calibration or |

Ceilometer NetCDF (L1) " Cloud calibration . .
* Water vapour correction
for affected wavelengths
Calibration
data file
(NetCDF)
v
. Derive attenuated backscatter profiles: Legend
* Apply calibration coefficients g stument
* Apply overlap correction input file
* Apply background correction _
* Temporal average Bl routine
2. Derive backscatter error profiles [] routine description
A 4 3. Derive quality flags:
Attenuated Backscatter « saturation detection, [ inputfile
NetCDF (L2) * instrument failure detection [C] netcoF file
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E-PROFILE pilot network

Cabauw (NL)

10 stations automatically calibrated and displayed in real time.

http://www.eumetnet.eu/alc-network
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