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Agenda @ ITIN=ERIS

® ACTRIS — ARES : a flavor of it
®ARES Unit: data and workflow

® Use cases



Main responsibilities of ARES

(meta)data curation, data processing, data quality controls and

(meta)data provision of Aerosol Remote Sensing observations

Aerosol Remote Sensing

National Facilities CARS Central Facility

4 QA test results \J\ b

ACTRIS — ARES Unit

Services provided:
Unique access point for aerosol remote sensing (meta)data and Central data processing (SCC)
data products ¢ Training / Support
Tools for data upload, visualization and handling Traceability
Quality Assurance / Quality Check Reprocessing
Long term sustainable archive Links with DC Units, TCs, NFs
Data Versioning Link with international bodies for use of ARES data and services

Provision of Data

Level 0 data Level 1 data

High/Low Resolution Total
Attenuated Backscatter and Volume
Depolarization Ratio time series

Level 2 data Level 3 data

Statistical Analysis (e.g. seasonality,
annuality) of Aerosol Optical
Parameters

Fully Quality Assured Aerosol optical
and microphysical vertical profiles

@ITIN=RIS




Scientific community
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ARES concept @ ITIN=RIS

To assure standardization, traceability and reprocessing capability

@ Database and services re-design:
* Versioning

PIDs/DOQOls and provenance

CF 1.7 compliance (new data format and names)

On-fly QC documented procedures on data

Interoperability and automation

@ Centralized automatic processing software:
* Single Calculus Chain (SCC)



ARES data DITINERIS

® Raw data at native vertical and temporal resolution

® Pre-processed lidar data (low and high temporal resolution)

® Cloud masking

® Optical properties, multi-wavelength and high-resolution profiles
® QC optical properties

® Climatological products

® Tailored products (like Eyja)



ARES Data Level Structure
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@ITIN=RIS
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Aerosol optical profile products

® Final products of SCC (D’Amico presentation)

cyc_Lev02_202102261930_202102262030_v01_qc03.nc
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Multi-wavelength products @ITIN=ERIS

Currently data file are single product oriented (1 backscatter or 1 extinction, single

wavelength) l

Multiwavelength product with all available aerosol optical property profiles at the same
vertical-temporal resolution currently available in experimental mode

!

Multiwavelength product will allow for more robust aerosol layering and typing products

More about this in the afternoon



Level 3 climatological dataset ®ITIN=ERIS

Covered period: 2000-2019
Based on L2 (QC vO3) available in Oct 2022

33 stations included in the dataset

Station Code Name Station Code Name Station Code Name

aby Aberystwyth | hpb Hohenpeissenberg | nap Naples

arr Andgya ino Bucharest pot Potenza

atz Athens ipr Ispra puy Clermont-Ferrand
brc Barcelona kuh Kuehlungsborn rme Roma-Tor Vergata
cbw Cabauw lei Leipzig sal Lecce

cog Belsk lkp Linkoping Sir Palaiseau

dus Dushanbe lle Lille sof Sofia

evo Evora mas Minsk spl St. Petersburg
gar Garmisch mdr Madrid the Thessaloniki

gra Granada mel Melpitz ucc Cork

hbu Hamburg muc Maisach waw Warsaw




The aggregates and L3 data types @ ITIN=ERIS
Climatological Normal

Period averages computed for a uniform and relatively long period comprising
at least three consecutive ten-year periods.

ZUXN WORLD -
i METEOROLOGICAL «i3 Please V|S|t.O
ORGANIZATION 3 http://public.

Planning & Monitoring
PROGRAMMES
GFCS

Programmes > WCP > WCDMP > GCDS_Normals
AMCOMET

Publications

Library WMO Climatological Normals

Learning

Meteoterm ) ) A )

Youth Climatological Normals have long filled two major purposes. Firstly, they form a benchmark or

reference against which conditions (especially current or recent conditions) can be
pe assessed, and secondly, they are widely used (implicitly or explicitly) as an indicator of the
Click here to search with conditions likely to be experienced in a given location. The Technical Regulations and earlier

L]
What N o rmal In ou r case, Google editions of Guide to Climatological Practices contain a number of explicit definitions, as well
u g as terms which are not formally defined but have a clear meaning. These terms are:
Averages: The mean of monthly values of climatological data (which may be monthly
means or totals) over any specified period of time (no specific definition).

Period averages: Averages of climatological data computed for any period of at least ten
years starting on 1 January of a year ending with the digit 1 (Technical Regulations).

Normals: Period averages computed for a uniform and relatively long period comprising at

N O r m al S e aS O n i S: least three consecutive ten-year periods (Technical Regulations).

Cllmatologlcal standard normals Averages of climatological data computed for the

04 s o4 o Any

Average over years (e.g. 2000-2019) for each Season: the mean 0F§pr|ng
2000, Spring 2001,...Spring 2019 is the Spring normal average




Some issues — sampling and weights @ ITIN=ERIS

Level 2 Level 3

optical Climatological
products values

« EARLINET measurements are not h24

* Not daily performed

« Potential biases to be avoided in the aggregation

« Sampling could be not uniform over months and season



Some issues — sampling and weights @ ITIN=ERIS

Level 2 _ N\ @ Level 3

optical AU Climatological
products values

Only climatological (defined schedule) and satellite overpasses measurements are
considered

Data flagged as with cirrus presence were disregarded

Additional checks performed on the data prior the temporal aggregation on some
parameters

Appropriate weights introduced for avoiding unbalance between more populated and
less populated periods in longer temporal aggregations



Some issues — sampling and weights @ ITIN=ERIS

> All profiles are reported on the same vertical scale from 100 up to 12100 meters.

» Data are just divided in 60 layers, each one 200 meters wide. The bounds of layers are
at fixed altitudes: 100 — 300 m, 300 — 500 m,etc

Examples showed for Potenza:

O one of the highest number of data collected
within the network

O affected by dust, volcanic, fires....
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Level 3: some examples (1/2)

Normal Month Averages
Aerosol Extinction Coefficient @ 355 nm [m-1]
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Number of occurences
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Level 3: some examples (2/2)

Normal Season - Lidar Ratio in Aerosol layer

ACTRIS/EARLINET Potenza-IT
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Lidar + Photometer retrieval @ITIN=ERIS

Mini MPL MF Lille — 2018-05-14 16h37
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QA and QC— Basic Definition @ ITIN=ERIS

QA vs QC
Quality assurance Quality control
Actions aiming to improve Actions for checking the
the quality of quality after the
measurements before they measurements are taken.
are taken.

Mainly on the systems Mainly on data

Mainly in the hands Mainly in the hands
of CARS of ARES




Aerosol Remote Sensing Workflow @ ITIN=ERIS

Data Publically
available
at:

Centralized Lidar Only Level

processing 1 and Level 2
Centralized data products
processing

data.earlinet.org

Combined Level
1 and Level 2 ACTRIS data portal

data products




CARS — ARES and stations Responsibilities DITIN=ERIS

Data are freely and openly available to all.
Data property remains with Pls and stations.

Responsibility on data remains on Pl shoulders

and ARES support Pls in assuring and checking the quality of
measurements and data.

Parameters to be checked by CARS and ARES



Operational vs Experimental Configurations @ ITIN=ERIS

® SCC highly flexible - essential for the variety of instruments
available in the network

precious for allowing standardized data but
also for different set up useful for specific studies

Operational configuration: standard routinely data = can access the Level
2 data label

Experimental configuration: cannot become Level 2 data



From RAW data to Level 2 data @ITIN=ERIS

Level 2 data are fully quality controlled data if all these are

valid at the same time

@® Data acquired with fully CARS QA lidar system
® Data acquired following all Standard Operating Procedures
@® Data obtained using the standardized processing system (SCC)

® Data obtained using the Operational configuration in SCC for
that system at that time (linked to CARS QA)

® Data compliant with all automatic quality control procedures
implemented at ARES



From Station to ACTRIS database @ ITIN=RIS

SCC
Single Calculus Database o
Chain

Check of — : .
output data at DEIa\IEd Provision

the station

Check of raw
data at the
station

* <72 h from taking measurements



From Station to ACTRIS database @ITIN=ERIS

Automatic Automatic
submission upload
tool option

sce enabled

Single Calculus ‘

Chain

Check of
output data at
the station

WSS NRT* Provision

Check of raw
data at the
station

Delaved;Provisﬁib/h

* <72 h from taking measurements



From Station to ACTRIS database @ITIN=ERIS

Automatic
submission

Check of raw
data at the
station

Operational A . ,
. . utomatic
configuration upload Level 2 data
option
sce enabled

Single Calculus ‘ NP [\ RT* Provision

Chain

Check of
output data at
the station

Delayed;Provisﬁib/h

* <72 h from taking measurements



From the database to externals — Current status @ ITIN=RIS

EARLINET Data

—

Optical products

Database %

All the products | N .
I & EUMETSAT F¥iten:

API on top OfARES c esa C </—(i\\ giil:r\agt: Service
Atmosphere
Monitoring Se - climate.copernicus.eu

Portal

Al Sl /\ P/ \vorking on the whole ACTRIS DC

Portal
@ CNR-IMAA

atmosphcre COpErmicus.eu



From the database to externals @ ITIN=RIS |

PID and DOI are associated to

DElEloek — each data on the database for
@ CNR-IMAA s
full traceability "

PID for small DOI for conspicuous
granularity datasets and QC data




DOI (Digital Object Identifier) ®ITINERIS

® A DOl name is a digital identifier of an object, any object — physical, digital,
or abstract. DOIs solve a common problem: keeping track of things. Things
can be matter, material, content, or activities.

@Designed to be used by humans as well as machines, DOls identify objects
persistently. They allow things to be uniquely identified and accessed
reliably. You know what you have, where it is, and others can track it too.



ARES DO @ITIN=RIS

® ARES provides DOI through CNR IMAA joined Italian DataCite Consortium

® DataCite is a global community that shares a common interest: to ensure
that research outputs and resources are openly available and connected so
that their reuse can advance knowledge across and between disciplines, now
and in the future.

https://datacite.org




First ARES DOI release — Climatological products @ ITIN=ERIS

@ 2000-2019 climatological DOIs release: collection

Q DataCite Q, Pages ¥ Support =) Sign In
Commons

B Works ® People 1L Organizations £ Repositories
ACTRIS/EARLINET Level 3 2000-2019 climatological dataset

@ @ https://doi.org/10.57837/cnr-imaa/ares/actris-earlinet/level3/climatological/2000_2019/all

Description Creators Contributors Funders Registration

C Download Metadata ) This dataset provides climatological aggregation of aerosol remote sensing data over 20 years (2000-2019) and 33 stations, being of
interest potentially to many different users investigating local and national aerosol content and related modification over time, but also
international stakeholders. Level 3 climatological datasets are obtained as aggregated products from the ACTRIS/EARLINET fully quality

Cite as controlled (QC) aerosol optical products (i.e. Level 2 products). In particular, this release considers only data fully compliant to the QC - _———
ACTRIS ARES Data Centre, Mona, L., procedure v3.0 [EARLINET Data Quality Check]. In order to avoid biases due to measurements made on purpose specifically for capturing

D'Amico, G., Ciamprone, S., Ripepi, E., special events, it is considered only subset of data corresponding to regular schedule and measurements done for satellite validation

Amato, F., Dema, C., & Guma- purposes (i.e. climatological and calipso category files following the current EARLINET database organization [Pappalardo et al., 2014]).

Claramunt, P. (2024). Data are organized for stations in order to allow future updates of the climatological products even at station level. For each station, three

ACTRIS/EARLINET Level 3 2000-2019 types of data are released: profile values, integrated quantities, layer statistics. For each type of data, four different temporal aggregations

climatological dataset (Version 2). are provided: seasonal, annual, normal seasonal, normal monthly. All the activities are performed in the general framework of ACTRIS RI.

National Research Council - Institute Version 2 of Collection published 2024 in ACTRIS-ARES Data Portal

of Methodologies for Environmental

Analysis. (Collection)(Earth and related environmental sciences] (English]

https://doi.org/10.57837/CNR-
IMAA/ARES/ACTRIS-

EARLINET/LEVEL3/CLIMATOLOGICAL/2000_2019/ALL
APA

@ https://doi.org/10.57837/cnr-imaa/ares/actris-earlinet/level3/climatological/2000_2019/all



https://commons.datacite.org/doi.org/10.57837/cnr-imaa/ares/actris-earlinet/level3/climatological/2000_2019/all

First ARES DOI release — Climatological products @ ITIN=ERIS

@ 2000-2019 climatological DOls release: One station example

_@ DataCite Q Pages ¥  Support =+ Sign In
Commons

BWorks  &People I Organizations £ Repositories
ACTRIS/EARLINET Level 3 2000-2019 climatological dataset over Bucharest, Romania

@@ https://doi.org/10.57837/cnr-imaa/ares/actris-earlinet/level3/climatological/2000_2019/ino

Description Creators Contributors Funders Registration

( Download Metadata ) This dataset provides climatological aggregation of aerosol remote sensing data over 20 years (2000-2019) in Bucharest, Romania. Level 3
climatological datasets are obtained as aggregated products from the ACTRIS/EARLINET fully quality controlled (QC) aerosol optical
products (i.e. Level 2 products). In particular, this release considers only data fully compliant to the QC procedure v3.0 [EARLINET Data

Citeas Quality Check]. Three types of data are provided: profile values, integrated quantities, layer statistics. For each type of data, four different
Nicolae, D., Belegante, L., Radu, C., temporal aggregations are provided: seasonal, annual, normal seasonal, normal monthly.

Pirloaga, R., National Institute Of Version 1 of Dataset published 2024 in ACTRIS-ARES Data Portal

Research And Development For

Optoelectronics, Mattis, 1., Nikolaos, (Dataset)(Earth and related environmental sciences][English)

S., ACTRIS ARES Data Centre, Mona,
L., D'Amico, G., Ciamprone, S., Ripepi,
E., Amato, F., Dema, C., & Guma-
Claramunt, P. (2024).
ACTRIS/EARLINET Level 3 2000-2019
climatological dataset over

@ https://doi.org/10.57837/cnr-imaa/ares/actris-earlinet/level3/climatological/2000_2019/ino


https://commons.datacite.org/doi.org/10.57837/cnr-imaa/ares/actris-earlinet/level3/climatological/2000_2019/ino

Annual dataset @ ITIN=RIS

@ Annual dataset DOI per station per variable per year — 2024
Release by end of 2024 first draft example

I? DataCite Q Pages~  Support ( #ISignin
Commons

B Works ¥ People I Organizations £ Repositories
ACTRIS-EARLINET 2024 aerosol backscatter profiles at 532nm over POT Potenza-Italy

@ ® https://doi.org/10.57837/cnr-imaa/ares/actris-earlinet/2024/pot/aerosol_backscatter_532

Description Creators Contributors Funders Registration

( Download Metadata ) ACTRIS-EARLINET 2024 aerosol backscatter profiles at 532nm over POT Potenza-Italy. This dataset collects all the aerosol backscatter
profiles at 532 nm collected in 2024 at ACTRIS aerosol remote sensing POT station (Potenza - Italy). This dataset is an incremental dataset:
data are added until the end of 2024 as soon as a new observation is added on the ACTRIS/EARLINET database.

Cite as
Version 1 of Dataset published 2024 in ACTRIS-ARES Data Portal

Amodeo, A., & Papagiannopoulos, N.

(2024). ACTRIS-EARLINET 2024 [ Dataset] [ Earth and related environmental sciences)( English)

aerosol backscatter profiles at 532nm

D https://doi.org/10.57837/cnr-imaa/ares/actris-earlinet/2024/pot/aerosol_backscatter_532
over POT Potenza-Italy (Version 1)

[Data set]. ACTRIS-ARES Data Centre.
https://doi.org/10.57837/CNR-

IMAA/ARES/ACTRIS-
EARLINET/2024/POT/AEROSOL_BACKSCATTER_532

[APA .



https://commons.datacite.org/doi.org/10.57837/cnr-imaa/ares/actris-earlinet/2024/pot/aerosol_backscatter_532
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Use case #1 Intrusion of long range transported aerosol in the PBL @ITIN=RIS

Mineral particles in
the free troposphere
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planetary boundary layer

Of interest for air quality, health

Mixing process
and ecosystem

investigation



Use case #2 Extreme events characterization @ITIN=RIS

Eyjafjallajokull eruption observation over Payerne

e Daily report to VAAC
volcanic layer L IW ° Database released

* Modification processes over
volcanic layer Europe

Pappalardo et al., ACP, 2014

— , o Aviation alert
. ‘ for desert dust/volcanic ash .
Advanced experimental product for EWS S e
Ingestion in potentially operational system 6F '
Papagiannopoulos et al., ACP, 2020 _ | -
4+ — cdium
Hazardous events monitoring F ]
and impact mitigations 0730 09:00 1030 1200
Time UTC




Use case #3 NRT provision @ITIN=RIS
Currently 11 stations are providing data in NRT to CAMS under CAMS21b project (11.2023-09.2027)

Altitude asl [km]
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Although few measurements at just 1 site were assimilated some not negligible impacts are visible in the vertical

profiles.
Model improvement through assimilation



Use case #4 Climatological investigation @ ITIN=RIS
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