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Summary

This report focuses on these of data during the firddCTRIR period and gives an overview of the data
accesedthrough the data centre over the peridtbm 1% of Janary 2015¢ 31th of December 2018

The activities within the ACTRIS Data Centre and provision of measurement data from the research
infrastructure is on behalf of all the data originators (instrument principle investigators) and for the
whole AQRIS consortiumA high priority is serving a wide user community, both external and internal
to the consortiumSome data sets range back to the year 2000, achieved through ACTRIS precursor
projects (EARLINET, EUSAAR, CLOUDNET;IAGITRIBers).

Currently, ACTRIS data includes about 110 different atmospheric variables, comprising: about 80
different trace gases, 12 different in situ aerosol variables measured near the surface, 10 aerosol profile
variables, 8 cloud profile variables. The measurasetilise almost 40 different methodologies with

time resolution ranging from seconds to 1 weakiditionally, ACTRIS provides near real time data (NRT)
from about 25 sites in this period. ACTRIS aerosol in situ data has been provided in NRT from 51
instruments distributed over 16 sites, and practically all ACTRIS cloud profile sites have provided data in
NRT during this period.7 aerosol profile sites have set up automatic transfer of NRT data to
ICARE/AERIS and groups involved in JRA 3; this isresprog

The users of ACTRIS aerosol profilesrmasdudata are distributed worldwide. There a2236different
access IDs from2 countries, each of them accessing the data bases from 1 to numeroussiinoes

start of ACTRI& In total, 56 314measurenent years of dathave beerdownloaded over the reporting
period from all instruments Thisis a largencreasesince last yea3% in the number of countries,
44% in the number of years of downloaded data, and 66% in the accessipared t02017. For
aerosol profile data sets, there aé89different acces¢Ds from58 countries accessingpwnloadingl5
479yearly data setd-or ACTRIS situdata, thereare 850different access ¥BPdownloading datanore
than 40 276years of datdrom 52 countries. From 2017, there is also user statics for cloud profile data
availableIn 2018 there are529different access IDs frod8 countries accessing, downloadiggyl

yearly data sets of cloud profile variables.

The metrics and informatioon the use of ACTRIdata should be interpreted in relation to the number

2T RIGFraSia LINPGARSRI RS8R DhkEun®dy ohthe ARTRIS Hakafoffeded/ G K S
by the ACTRIS Data Ceatf@me data sets offeredhtough the data centre range back to the year

2000, achieved through ACTRIS precupsojects (EARLINET, EUSAAR, CLOUDNETFIAGTRIS

others),and some are new time series. Thisigvante.g.for the total years of dat¢hat areavailable

for download

Section 1 introduces the ACTRIS Data Centre and includes central definitionssatoddork
documents for ACTRIS datntre activity.Section2.2to 12.4summarise the details on the access to
each of the various variables archived in the topical data bases. Se&jmovides informatiorthe
about use of the portal.

122 317yearly data sets since 1 January 2015
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1 Introduction and definitions

ACTRIS measurement data are availdisteughthe ACTRIS Data Pottéth://actris.nilu.no. The data are
handledin 3 highly specialised topic data repositories. By the start of A@TRISasurement data from
about 60 sites and ~130 different atmospheric variables were included in the ACTRIS daignciundieg
instrument variables) The data curation is closely linked to the networking activétresto the calibration
centresto facilitate andensure standardizednd comparable procedures throughout the infrastructure.
By 31December 2018the ACTRIS data centre hasibéandling data from more than 90 sites and ~130
different atmospheric variables, of these ca 80 different trace gases, 12 different aerosol variables
measured near the surface, 10 aerosol profile variables, and 8 cloud variables. The data result4fom ca.
different methodologies, botin situand remote observations, with time resolution ranging from seconds
to 1 week. All data are available from the ACTRIS pattpli//actris.nilu.no, except for 8 aerosol profile
variables and 1 cloud profile variable which are available upon request.

TheACTRIS data portal is a metadata catalogue. Development, erapatand maintenance of the data
flow to the ACTRIS data portal is a cemtmdtask performed by NILU, and tipertal has beerup and
running close to 100% of the tim&4/7. Figurel shows the main structure of the portalThemetadata
cataloguesare updated regularly, every night through various procedwseshat new data added to the
topical data bases are availableraugh the portal by the following day at the latesheTstructure is
flexible e.g. to add and change accesstépic databasesimplementation of various password and
registrations procedures etc.

The ACTRIS data portal is connecting topical data bases

metadata catalogue - data analysis

FS
- search data base

- - direct access to data
- provide metadata

- provide tools for data

s analysis and plottin
EMI - enable data download cnr | % g N"_Ug
Cloud data Aerosol profiles Aerosol and trace gas
CLOUDNET EARLINET near surface data EBAS

* ?v'; & =
e,
CNRS |

v
AERONET-Europe and lidar-photometer | : :
products + satellite co-located data | L L2 v

Figurel: Overview of theore structure of the ACTRIS Data Centre
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Updates of the portatlevelopment and workluring ACTRISis summarized ithe two deliverables
0D10.5: Documentation and release of new ACTRIS data portal versions with implementation of new
functionalities and tooksand 6D10.6 Documentation and release of second version of ACTRIS data
portal with implementation of functionalities and toéls

The data curation of the ACTRIS primary measurementsstaiganised irthe 3 specialised data
repositories:
1 All cloud profile data are archived in the Cloudnet Btgr://cloudnet.fmi.fi/ under the
responsibilityof FMI.
91 All aerosol profile data are archivedtive EARLINETata basehttp://access.earlinet.orglinder
the responsibility of CNR
1 All aerosol and trace gassitudata are archived in EBAStp://ebas.nilu.no/, under the
responsibility of NILU

In addition, AERIECARE s the forth topic database and offers satellite data support to facilitate products
combining with ACTRIS ground data with Earth observation data.

All data repositories are linkedia the ACTRIS data portahttp:/actris.nilu.no/, and the ACTRIS
measurements arelso accessible also through the portahdditionally, the patal provide access to
secondary dataSecondary datasets are derived from primary measurement data by e.g. averaging,
filtering of events, interpolation of data etc. Secondary datasets are usually the result of analysis for a
targeted article, special studies or processed for model experimdtismary datasets are regularly
updated mainly due to extension ah additional yearsecondary datasets ar@rmally not updated over

time.

1.1 Definitions and terms

The ACTRH&ta management pladescribes requirements and recommendations for ACTRIS data sets,
the data flow, how the data is made available, and the data repositofibe.data management
planincludes a list with all ACTRIS atmospheric variables togethatheitmecommendedneasurement
methodology.The ACTRI&ta policyand data management plaare available through thACRS data

portal.

Additionally, adocument with central definitionhas beerproduced to define ACTRIS data $etgether
with harmonised vocabulary and metrics across the ACTRIS Data Centre. This daswawaitdble at
ACTRER Intranet(login is required).The following definitiomsll be used in this report:

1 One ACTRIS data sét: one variable peyear ofmeasurement data witliime resolution as
defined in appendix 1 in thACTRIS data management pl&he instrument has to comply with
the recommendationgnd provide data for at least 75% if the total time defined there, over 1
year.

1 ACTRIS near real time data (NRWgans preliminary data available within less than 3 h from the
ACTRIS data Centre forsitudata, and for Cloud profile data, this is pedd to be within one day.

9 Access and use of 1 data s@ithe access of one data set: follow the definition of the data set
above.A value of 1 is defined as@sig onefull year of data. If a user only psxr download
part ofayear, this is a fractivofayear.
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2 Monitoring of access to ACTRIS data

This chapter provides an overview of the access to the ACTRIS data sets offered to all users by the ACTRIS
data centre after 1th January 20a8d until31% December 2018

The monitoring of access ACTRIS data a&to answer questionsuch as
1 What are the access and downloadmbers forthe various ACTRIS data? Hiwes this develop
over time?
1 Whatis the geographical distribution of users? And whisrthe most intensive use of ACTRIS
data?
9 Isthe ACTRIS Data Portal used?

Only data sets accessed from the data bases, either through the ACTRIS Data Portal, or from the topical
data basesare monitored. The report includean overview of the total access, and the access of the
various variableBoth numbes of data sets accessed and downloaded are presented, in additithe to
number of users, and their geographical distribution. Finally, user statistics and access to the ACTRIS Data
Portal web site is included.

2.1 Overview oftotal access to A(HIS data sets

Access to ACTRIS data through the databases EARLINET DB (aerosol profiles) and EBAS (aerosol and trace
gasin situdata) have been monitored closely since the start of ACZRI®I cloud profile data from

CLQIDNET DB since 20Ilhe data 9s available for access and download is described in detail in the

NB LIDMNI2 Thirdsummary of the ACTRIS data offered by the ACTRIS Data Géereesection2.2,
2.3and2.4summarise the details on the access to each of the various variablégeat @ the topical

data bases.

The useref ACTRIS aerosotd cloud profile data, and situdataare distributed worldwide. In the
period between 2012018, 2236unique clientPs from72 different countrieshave downloaded data
each of them accessing the data bases from one to numerous.tieés that somdargeresearch
institutes (e.g. NOAA in3) have 1 single IP for all usdiise geographical distribution of users are
shown in the map in

#Unique client IPs by user country

400.00
300.00
200.00

100.00

#Unique client IPs

0.00

Country

Figure2.
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Figure2: Geographical distribution of th2&236unique client IPdownloading ACTR¢fata in the period between
2015 andend of 2018, from 72 countrieslote, the magand bar chartdoes not includeountries accesless than
one year of dataShown as bars in thewer panel.

The most intensive use of ACTRIS da countries where there has bedhe most data downloaded
sincethe start of ACTRIZ is shown in the map iRigure3.
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Figure3: Geographical distribution of the countries with most intensive use, downloading most years of
ACTRIBatain the period between 2015 and 2)1n total56 314full measurement years are

downloaded, where of 1804yearsare delivered atailoredservice(transfer 3 tima per year)or

Copernicus model validation. This isinotudedin the map, only the download thot the web interface
reflecting the distribution of the usemdote, the mapand bar chartloes not includeountries accesless

than one year of datéShown as bars in thewer panel.

Figure4 depict themonthly statistics of access to level 2 dathese metrics should be interpreted in
rell GA2y G2 GKS ydzyoSNI 2F RF G aSiDiouNB@dsumiaf RS & ON.
the ACTRIS data offered by the ACTRIS Dataeabtreb 2 (S | f a2 G KI (0 tateyedr O NRA |
2000, and some are new time seriegyured reportsthe total number of measurement years downloaded
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per month, in accordance with the required time resolution defineth@ACTRIS Data Management Plan
(see sectiori.1for definitions).Note that the cloud profile data only has user metrics for this from 2017

B Aerosol in situ data W Trace gas in situ data B Aerosol profile data @ Cloud profile data
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Figure4d: Number of years with level 2 data sets downloaded of ACTRIS aerosol profigegaipgerosolin
situdata (blue), trace gai situdata (crange and cloud profile datayellow

In total 56 314 measurement years of dateave beerdownloaded from all instruments/methodologies
in the period between 2015 and 20%8ote that the number may vary slightly from the total number
displayed in the geographical distribution; this is due to some traffic not being mapped to a specific
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country). The average number of measurement years of data downloaded each mdtitfidsbut the
variation is large, andt is increasing over the periodablel summarise the namber years(different
access I§) of aerosol profile, anth situdata separately.

Tablel: Summary of access to ACTRIS data through the ACTRIS datenpagatement years by
category.

Overall Access # of years of downloaded data

~ Aerosol and trace gas in situ data  Aerosol profile data ~ Cloud profile data
Monthly average 849.74 319.08 8.82
Total years 40 787.47 15 315.60 211.67

The next sectionsummarise the total access, and access to aerosol prdbied profile,andin situdata
ASLI NXriGSted ¢KS YSGUNRO&A daLb{t9/¢é¢ YR at[he¢e
web interface. At this stage, this information is only availabl&fOTRIS in situ data archivedEBAS.
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2.2 Monitoring of access to ACTRIS cloud profile data

Monitoring of access to the Cloudnet databaBrie to technical issues, we only have user statistics from
the Cloudnet database in the period after 2607201, whendownloads by countryere recorded by the
downloadAPI, hence these figures dot count all downloadsNote that quicklooks argenerated on
delivery to the database, and available to view immediatglg fact browsing quicklooks is the main
activity before selecting data, witmultiple quicklooks dispiged on the same page; hence INSPECT and
PLOT are not applicable in this context.

For cloud profile data sets, theveere 529different access IDs frof8 countries downloading@11yearly

data sets since start of 201 UK and USA were the absolute latgesers.The geographical distribution

of the use and users of cloud profile data si@6a& 7 2018 is showin Figure5 and Figure6.

11 . 529

#Unique client IPs by user country
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#Unique client IPs
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0.00
United States United Germany Brazil France Spain China Italy
Kingdom

Country

Figure5: Geographical distributin of the 529unique client IB downloadingloudprofile data over the
periodof 1% of Januan2017 ¢ end 2018 Shown as bars in the lower panel.
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#Datasets by download country
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Figure6: Geographical distributin of the the caintries with most intensive uskwnloading most years
of data, 153 years in total, fronBLountriesin the periodl® of Januan2017 ¢ end 2018 Shown as bars
in the lower panelNote, the chart is not including countries accessing less than one year of data.

Table2: Summary of access to cloud product profiles. DOWNLOAD gives the numbers of measurement
years of data downloaded. Note that vakicorrespond to the period Z801-01 to 201901-01.

INSPECT DOWNLOAD

Wl WAV Gl Not available 8.8

Total Not available 211

Time interval: 201801-01-2019-01-01
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Figure7: Monthly distributon of data access (204371-01-201901-01) by access type.
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2.3 Monitoring of access to ACTRIS aerosol profile data

For aerosol profilelata sets, there aré89different access IDs froB88 countries downloading5478.8
yearly data sets since start of ACTRIShe geographical distribution of the use and users of aerosol

profile data since start cACTRIZ are shown in the maps kigure9.
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Figure8: The countries with most intensive use, downloading npestsof data, 15478.8years in
total, from 58 countries in this perigd01501-01 - 201901-01).Shown as bars in the lower panel.

Note, the chart is not including countries accessing less than one year of data.
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1 . 228
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Figure9: Overallgeographical distributin of the 689 unique clientdlownloading aerosol profile data
over the perioaf 1th of Januarn2015¢ end 2018Note, the map is not including countries ascless
thanone year of dataShown as bars in the lower panel.

The next sections describe the download of the various ACTRIS profile variables. These metrics should be
AYGSNLINBGSR Ay NBflFGA2Y (2 GKS ydzYoSNDBER RFGl &80
Thirdsummary of the ACTRIS data offered by the ACTRIS Daté&Gentre 2 1S | f 42 GKIF{d azy
range back cthe year2000, and some are new time series.
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2.3.1 Monitoring of access to aerosol backscatter coefficient profile

Aerosol backscatter coefficient profile
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Figurel0: Aerosol backscatter coefficient profillonthly distribution of measurement years by access
type.

Table3: Monthly average and total years dbwnload ofACTRI&erosol backscatter coefficient profile
DOWNLOAD gives thamberof measuement years of data downloaded.

Aerosol backscatter coefficient profile

(201501-01-201901-01)

DISP DOWNLOAD PLOT
MONTHLY AVERAGE Na 307.28 Na
TOTAL YEARS Na 14 749.60 Na
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2.3.2 Monitoring of access to aeros@xtinction coefficient profile

Aerosol extinction coefficient profile
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Figurell: Aerosol backscatter coefficient profillonthly distribution of measurement years by access
type.

Table4: Monthly average and total years dbwnload of ACTRI®rasolextinctioncoefficient profile
DOWNLOAD gives thamberof measuement years of data downloaded.

Aerosol backscatter coefficient profile

(201501-01-201901-01)

DISP DOWNLOAD PLOT
MONTHLY AVERAGE Na 47 60 Na
TOTAL YEARS Na 3724.60 Na
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2.4 Monitoring of access to ACTRISsitu aerosoland trace gaslata

For ACTRIS aerosol and traceigatudata sets, there ar@50unique clieniDs downloading0 276
years of measurement datacated in52 countriesin the period between 2015 and 201Bhe
geographical distribution of the use and userindggitudata since start of ACTRI@ire shown in the
mapsand chartdelow.

1.002 D 2.489.645

Total #of years downloaded
2500

2000
1500

1000

#years of data

500

0 - oem e
R FE W PR DS FE RO PE TR RN DDl TN @ DB WS PR Rk B WDk R R E R

Country

Figurel2: Upper panelOverd geographical distributionf the countries downloading most years of
ACTRI situdatain the period201501-01 - 201901-01. Ontailoreddata deliveryservicefrom EBAS is
not included on the map (18 3@ompyears of downloaded data). Note, the map is not including
countriesacces less than one year of datghown as bars in the lower pargbte, the chart is not
including countries accessing less than one year of @ihttailoreddata deliveryservicefrom EBA%
the highest peak.
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Unique client IPs by user country
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Figurel3; Upper panelOverall geographical distribution of unique client IPs (061 ¢ 201901-01).
Lower paneltnique client IPs by user country (2@1501 ¢ 201901-01). Note that the chart does not
include countries with only one IP address accessinddta.
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Overall aerosol and trace gas in situ data
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Figurel4: Monthly distribution of data access (260%-01-201901-01) by access type.

Table5 Monthly average and total years ACTRIS in siaerosol and trace gas data by access &P
means numbeof measurement years where the measurement data heeen inspeedin the web
interface, DOWNLOAD gives thanberof measurement years of data downloaded, and PLOT is the
measurement yearglotted in the web interface.

Overall aerosoblnd trace gasn situ data

(201501-01-201901-01)

DISP DOWNLOAD PLOT
MONTHLY AVERAGE 57.20 849.74 471.28
TOTAL YEARS 2,745.83 40,787.47 22,621.57
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The distribution of users and uséaerosol and trace gas in sigishownseparatelybelow, as the
geographicapatternsis quite different.

Aerosol in situ Trace gas in situ

0.939

0.939

Figurel5: geographical distributionf the#of annual data sets downloadeflACTRIS aerosol in sitt
data (Left column) and trace gas data (right column) both global and more details for Europe in
period201501-01-201901-01

Theoverallnumbers are summated ifable6.

Table6: The #of downloaded in situ dataver the period 20181-01 - 201901-01.

Years of downloaded in situ data

Aerosol in situ 30 101.62 74%
Trace gas isitu 10 429.13 26%
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2.4.1 Monitoring of access t@erosollight scattering coefficient

Aerosol Light Scattering Coefficient

PLOT | DOWNLOAD | DISP
400
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Manth

InstrComp-years

Figurel6 Aerosol light scatteringaefficient. Monthly distribution aheasuremenyears by access type

Table7: Monthly average and total years of aerosol light scattering coeffidi2i®P means numbef
measurement years where the measurement data laen inspedin the web interface,
DOWNLOAD gives theamberof measurement years of data downloaded, and Pk@ie
measurement yearglotted in the web interface.

Aerosol Light Scattering Coefficient

201501-01-201901-01

DISP DOWNLOAD PLOT
MONTHLY AVERAGE 2.68 69.29 34.50
TOTAL YEARS 128.81 3325.73 1,656.17
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2.4.2 Monitoring of access t@erosollight backscattering coefficient

Aerosol Light Backscattering Coefficient
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Figurel7: Aerosol light backscattering coefficieMonthly distribution of measurement years by access
type

Table8: Monthly average and total years of aerofight backscattering coefficient. DISP means number
of measurement years where the measurement data heaen inspe@din the web interface,
DOWNLOAD gives thamberof measurement years of data downloaded, and PLOT is the
measurement yearglotted in tre web interface.

Aerosol Light Backscattering Coefficient

201501-01-201901-01

DISP DOWNLOAD PLOT
Monthly average 1.08 53.63 15.55
Total years 51.89 2574.26 746.60
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2.4.3 Monitoring of access tgarticle number size distribution

Figurel8: Particle number size distributioklonthly distribution of measurement years by access type

Table9: Monthly average and total years of access to particle number size distributionI&a means
numker of measurement years where the measurement data heen inspe@din the web interface,
DOWNLOAD gives themberof measurement years of data downloaded, and PLOT is the
measurement yearglotted in the web interface.

Particle Number Size Distribution

201501-01-201901-01

DISP DOWNLOAD PLOT
Monthly average 3.53 58.52 19.08
Total years 169.54 2809.16 915.65
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