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EAR
LINET

European
Aerosol R

esearch
LIdarN

ETw
ork

�
since 2000

�
27 lidar stations

•10 m
ultiw

avelength
R

am
an 

lidar stations

•10 R
am

an lidar stations 

•7 single backscatter lidar 
stations

�
com

prehensive, quantitative, and 
statistically significant data base

�
C

ontinental and long-term
 scale

w
w

w
.earlinet.org

P
appalardo

et al., A
M

T 2014



�
EU

 funded EA
R

LIN
ET since the beginning in 2000

�
no funds in 2003-2006

Æ
voluntary basis

�
no funds for perform

ing m
easurem

ents but for:

•Im
proving netw

ork procedures
•H

arm
onizing data flow

•Finding new
 instrum

ental solutions
•Sharing expertise w

ithin the netw
ork

EAR
LINET funding history

EARLIN
ET-ASO

S
2

FP5
2000

2006
2011

2015                      2019



D
ifferent 

set-up and 
procedures

9
Q

uality
assurance

9
O

ptim
ization

ofthe
instrum

ents
9

O
ptim

ization
of

the
data

processing
9

C
entralized

m
easurem

ents
scheduling

H
arm

onized 
netw

ork and 
standardized 

m
easurem

ents

EA
RLIN

ET

EA
RLIN

ET



N
um

berofstations

Since
EA

R
LIN

ET
beginning

new
stations

are
added

through
a

process
ofexchange

ofexpertise
and

tutorials

# 19 
M

ay 2000
# 27 

M
ar2015



R
am

an
stations

O
bserving

capabilities
im

proved
thanks

to
discussion

on
experim

entalsetup
and

proposed
solutions

# 12
M

ay 2000
# 23 

M
ar2015



D
epolarization

27
stations

17
m

ulti-w
avelength

R
am

an

18
w

ith
depolarization

capability
(typ

532nm
)

22
co-located

sunphotom
eter



H
arm

onization
ofthe netw

ork

M
easurem

ents
oftrigger

delay
and

distortion
by

pulse
generator

Electronic disturbances

R
ayleigh

fit
Far range alignm

ent
D

ark
m

easurem
ents

background
Telecovertest

N
ear range alignm

ent + overlap

D
irect

com
parison

vs
EA

R
LIN

ET
reference

system
s

O
verall perform

ances

+
D

evelopm
ent

of
new

checks/protocol
(e.g.

for
new

products
depolarization)



D
ata on the database

The num
bers 

of the files 
increase for: 
b532
b1064



M
ultiw

avelength capability
M

W
 files 

significantly 
increases w

ith 
the years.

This 
corresponds to 
larger num

ber 
of stations 

providing these 
datasets.

D
ata on the database



D
ata on the databaseN

orm
alizing the # files 

to the 15 years of 
netw

ork operation w
e 

see 4 classes:

N
o active stations (old 
+new

)  (<50)

50-100 files/y (less 
available w

avelength)

M
ajority of the stations 
in the 100-400 range 
(m

edian around 150)

A
utom

atic processing 
(>400)



EA
RLIN

ET in A
C

TR
IS

C
R

EAT
E FP5 -
EU

SA
A

R
 FP6

EA
R

LIN
ET

FP5+6

A
PR

IO
R

I

Harm
onized

m
easurem

ents
ofphysical, chem

icaland
opticalaerosolproperties

Advanced laser rem
ote 

sensing for 4-D 
spatio-tem

poral 
distribution of 

aerosols
O

bservation of 
vertical profiles 
of im

portant  cloud
param

eters
M

easurem
ent of 

atm
ospheric precursor 

com
pounds

Long-range transport

A
ir Q

uality &
 H

ealth

R
adiative Forcing

C
lim

ate
C

hangeC
LO

U
D

N
ET

FP5



EA
RLIN

ET in A
C

TR
IS

A
erosols, C

louds, and Trace G
ases 

R
esearch Infrastructures N

etw
ork

A
C

TR
IS

is
com

posed
of

observing
stations,

exploratory
platform

s,
instrum

ents
calibration

centres,and
a

data
centre.A

C
TR

IS
serves

a
vastcom

m
unity

w
orking

on
m

odels
and

forecastsystem
s

by
offering

high
quality

data
foratm

ospheric
gases,clouds,and

trace
gases.

w
w

w
.actris.eu



EA
RLIN

ET in A
C

TR
IS

ACTRIS is a netw
ork of netw

orks / Federation of existing 
netw

orks

Each netw
ork operates w

ith a rigorous Q
A program

 for both 
instrum

ent and data processing

O
bservation strategy 

Standardization of data and m
etadata

Integration is the added value
-at instrum

ent level: exploiting the synergies am
ong different 

sensors and providing integrated advanced products
-at data base level: providing open access to a central data 
portal



A
C

TR
IS2

W
P1/
N
A
1

M
anagem

ent of the 
project, including 
m

anagem
ent of TNA

W
P6/

TN
A
1

LidarCalibration 
Centre (LiCal)

W
P11/
JR
A
1

Im
proving the 

accuracy of aerosol 
light absorption 
determ

inations

W
P2/
N
A
2

Profiling of aerosols 
and clouds

W
P7/

TN
A
2

AERO
NET-Europe 

Calibration Centre
W
P12/
JR
A
2

The surface exchange 
and vertical transport 
of aerosols

W
P3/
N
A
3

Near-surface 
m

easurem
ents of 

aerosols, clouds and 
trace gases

W
P8/

TN
A
3

European Centre for 
Aerosol Calibration 
(ECAC)

W
P13/
JR
A
2

M
odel evaluation, 

assim
ilation and trend 

studies

W
P4/
N
A
4

ACTRIS Innovation 
Platform

W
P9/

TN
A
4

Physical access to 
advanced ACTRIS 
stations

W
P5/
N
A
5

ACTRIS-2 training, 
outreach and 
sustainability actions

W
P10/
V
A
1

ACTRIS D
ata Centre

HO
RIZO

N
 2020 

W
O

RK PRO
GRAM

M
E 2014 –

2015 
4

. Eu
ro

p
ea

n
 resea

rch
 in

fra
stru

ctu
res (in

clu
d

in
g

 e-In
fra

stru
ctu

res)
IN

FRAIA-1-2014/2015: Integrating and opening existing national and regional 
research infrastructures of European interest 

4 yearsproject (2015-2029)
31 partners/ 20 Countries

EC budget about10 M
 Euros -

Starting
from

ACTRIS
-Consolidation

and 
betterintegration

(N
As)

-Innovation
-Sustainability
-M

ore access
(Calibration

centers, 
TN

As, Data Center)
-JRAsto

im
prove

the RI



EA
RLIN

ET in A
C

TR
IS2

O
ptim

ization of aerosol profiling
Innovative and sustainable advancem

ent of aerosol lidar 
observations w

ithin EARLIN
ET

¾
Im

plem
entation

of
new

data
products

and
optim

ization
ofthe

processing
chain

a) D
evelopm

ent of hom
ogeneous open and freely 

accessible quicklook
database

b) Im
provem

ent of Level 2 data

c) Im
plem

entation of new
 advanced Level3 data 

products



EA
RLIN

ET in A
C

TR
IS2

O
ptim

ization of aerosol profiling
¾

Im
provem

entofinstrum
entation, standardization

and 
quality

assessm
ent

a)
Im

plem
entation of new

 m
easurem

ents 
capabilities

Polarization capability at 2 or m
ore 

w
avelengths

R
am

an daytim
e capabilities

b) O
ptim

ization of instrum
ents for long-lasting 

operation

c) Protocols and quality check procedures

¾
Im

plem
entation

ofnew
data products

and 
optim

ization
ofthe processing chain



Q
uicklooks

available
at

http://w
w

w
.m

eteo.physik.uni-
m

uenchen.de/~stlidar/quicklooks/European-
quicklooks.htm

l

e
&

b
files

available
atearlinet.org

(and
through

A
C

TR
IS

data
portal)and

organized
into

categories

Secondary
products

as
Eyja

relational
database

available
on

requestatearlinet.org

EA
RLIN

ET products



EA
RLIN

ET products



A
s for C

A
LIPSO

, data are organized in levels corresponding to 
different steps in the data analysis procedure. 

Level structure going from
 low

 level and fast 
delivered data tow

ards m
ore advanced and 

correspondingly later released data. 

A
s for the A

ER
O

N
ET database, the num

ber of quality check 
procedures increases w

ith the level of the data.

N
ew

 EA
R

LIN
ET database design



Level1

Pre-processed
lidar data

Level1.5

O
pticalproperties

Level2

Q
C opticalproperties

Level3
Clim

atologicalproducts+ 
Tailored

products

N
ew

 EA
R

LIN
ET database design



Level1

Pre-processed
lidar data

Level1.5

O
pticalproperties

Level2

Q
C opticalproperties

Level3
Clim

atologicalproducts+ 
Tailored

products

C
loudnet

IC
A

RE

N
RT 

verification

A
ssim

ilation

A
ssim

ilation

Validation

Long term
Validation

Verification

M
icrophys.

Photom
eter 

com
bination

Typing

Validation

M
icrophys.
Typing

N
ew

 EA
R

LIN
ET database design



Q
C

 procedures

Q
C

based
on

previous
experience

on
visual

inspection
of

the
data

for
the

first
volum

e
of

published
data

(m
ore

than
36000

profiles)

C
heck

up
list

of
com

m
on

problem
s

to
be

converted
in

autom
atic

procedure
feedback

procedure
w

ith
Pis

Tw
o

m
ain

categories:
¾

technicalchecks
¾

scientific
contentchecks



Q
C

 procedures

Technicalchecks
are

procedures
forthe

controlofthe
file

content
respect

to
the

file
structure

as
defined

in
the

EA
R

LIN
ET

database.
This

set
of

checks
have

been
already

designed,
developed

and
tested.

The
procedure

w
illbe

im
plem

ented
and

w
illw

ork
on

fly
during

the
data

subm
ission

phase
(N

ov
2016).

s1
s2

s3
s25

s26
s27

EA
RLIN

ET database

Tech Q
C

 



Q
C

 procedures

C
ontentchecks

atboth
single

file
and

m
ultifile

levelin
term

s
of:

•O
pticalproperties

•Intensive
properties

•C
om

m
ents

•A
dditionalinfo

provided
•C

onsistency
am

ong
differentopticalproperties

profiles
•Tem

poralconsistency

Q
C

procedures
already

designed,butstillto
be

tested.

FirstR
elease

ofQ
C

datasetexpected
by

Sept2016.



Q
C

 procedures

A
lso

for
C

ontentchecks
a

feedback
m

echanism
to

the
station

is
planned.s1

s2
s3

s25
s26

s27

EAR
LIN

ET database

C
ont Q

C
 

Q
C

release
expected

once
peryear.



D
ata Form

at

netC
D

F
3 data 

C
F com

pliant (as m
uch as possible)

R
equest of new

 standard nam
es for C

F standards

Im
plem

entation of TH
R

ED
D

S D
ata Server (TD

S) protocol (w
eb 

server that provides m
etadata and data access for scientific 

datasets)

Link to other 
G

A
LIO

N
 

com
ponents



Publication
w

ith
doi

http://cera-w
w

w
.dkrz.de/W

D
C

C/ui/

Firstvolum
e 2000-2010

Second volum
e  M

ay 2000 –
A

pril 2015



The Vision forthe future
R

I –
R

esearch
Infrastructure

The term
 ‘research infrastructures’ refers to facilities, resources

and related services used by the scientific com
m

unity to 
conduct top-level research in their respective fields
R

Is
are

at
the

centre
of

the
know

ledge
triangle

of
research,

education
and

innovation,
producing

know
ledge

through
research,diffusing

itthrough
education,and

applying
itthrough

innovation.



A
C

TR
IS R

I status

A
C

TR
IS

has
been

selected
forthe

ESFR
Iroadm

ap
in

2016.

The
H

2020
A

C
TR

IS
PPP

(Preparatory
Phase

Project)proposalw
as

subm
itted

to
the

EC
on

June
22,2016.

A
C

TR
IS

PPP
aim

s
to

bring
A

C
TR

IS
to

the
levelof

organizational,
operational,

and
strategic

m
aturity

that
is

required
for

its
im

plem
entation

to
becom

e
a

fully
operational

pan-European
R

esearch
Infrastructure.



The Vision



The Vision

The A
C

TR
IS 

C
om

m
unity unites 

partners from
 21 

countries across 
Europe and involves 

m
ore than 100 
research

institutes and 
organisations.



The Vision

The contribution 
at N

ational level 
supports on the 

long term
 the 

observations!!!

contributions (in-kind) and operations at national level

contributions (in-kind) and operations at national level



C
onclusions

•EAR
LIN

ET
from

research
netw

ork
to

Infrastructure

•Providing
data

as
services

to
users

•Stringentand
docum

ented
Q

A
and

Q
C

•B
uilding

sustainability
forlong

term
observations

•M
ore

and
m

ore
data

w
illbe

available
thanks

to
this

process
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