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Introduction

The objective of the footprint Virtual Research Environment is to provide users with a service
shared between ACTRIS, ICOS and IAGOS that provides air mass origin information to analyse
atmospheric in situ ground-based observations from fixed and mobile observation platforms.
It gives access to state-of-the-art Lagrangian Particle Dispersion Models (LPDM) through cloud
computing facilities driven by high resolution meteorological data archives.

Users get access to already computed footprint data and can in case of greenhouse gases and
aerosols define through a user-friendly interface the 3D coordinates (with time) of the
receptor points and can refine in detail the configuration of the model run. Existing and ready
footprint data can be downloaded for use in an analysis. The footprint VRE will show all
available footprint data through an attractive GUI.

The on-demand model run(s) are orchestrated to virtual machines in the cloud and the user is
informed of the result when complete.

Existing and new model output will be accessible from the respective repository through open
access and the dataset will be minted a persistent identifier for later reference or citation.

The model runs are based on a ERA5 and operational ECMWF or GSF data. Where a time
resolved emission inventory is available the data can be combined with that emission
inventory to derive a forward analysis of concentrations and if available comparison with
(NRT) observation data from the data centres. For this the atmospheric footprints are be
convolved with state-of- the-art emission inventory data (e.g., EDGAR-Emission Database for
Global Atmospheric Research), dependent on the component.

1. Service connected to observation of greenhouse gases, in first instance using the CO -STILT
(Stochastic Time-Inverted Lagrangian Transport) model and in a later stage when adequate
user demand arises FLEXPART (FLEXible PARTIcle dispersion model); The first version will be
provide CO; predictions, later (in second half of the project) CHa4 will be added, also when
enough user demand arises, N>O and CO will be considered (required background data for
these compounds are not readily available).

2. Service connected to observation of aerosol components and products for interpretation of
the observations, including vertical information of aerosol distribution — based on the
FLEXPART model.

3. Service connected to observation of flight vertical profiles of CO at airports — based on the
FLEXPART model.

This work has received funding from the European Union’s Horizon 2020 research
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Users identify themselves through the AERIS authentication service and get access to the VA
services through the central ATMO ACCESS VA Services switchboard. The actual services run
on the individual RI platforms. All modules provide data usage statistics to the central VA
service through a dedicated API.
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Implementation

The Virtual Access Portal
The ATMO ACCESS virtual access portal can be reached at https://www.atmo-
access.eu/virtual-access:

Home Contacts Documentation ATMO-CONNECT

~
N7 ATMO ACCESS
/] PROJECT ACCESS FACILITIES EVENTS & OUTREACH

al Access T

ATMO-ACCESS Virtual Access Portal

This portal provides you with access to the new online services developed in the ATMO-ACCESS project. This include access to:
« Homeless data portal:
A portal for submission of measurement data from research projects, not associated to any long-term projects/networks nor sustainable data centres. -
New and online
« Footprint analysis tool for greenhouse gases, aerosols, reactive trace gases:
Model tools for of data both d at the ground and from aircrafts. You can request model runs to produce data
products (e.g footprint, source contributions) for your decided locations, or search and use the already produced products. - New and online

« Time series analysis:
Identify, utilize and combine data more effectively across Rls and data repositories, inciuding data coverage, collocation of data and visualisation of data.
— Will be ready and launched June 2023

« Massive open online course (MOOCQ)
Online course on atmospheric observations in European infrastructure scheduled autumn 2023. - Scheduled autumn 2023

=

o You need to register to get access to the services. These services offered by ATMO-ACCESS are pilots for improvement
over the project period. Accordingly, we need registration of users to get feedback and access statistic of the various
services to meet the project requirements and increase the possibility of more funding for further development. When we
collect personal data (e-mail) it is only for making it possible to contact you by e-mail. The information will be stored
maximum 6 months after project compietion, and you will only be contacted to provide feedback.

Figure 1 The ATMO ACCESS Virtual Access portal entry pagel (status of 15 June 2023)

After login through the AERIS SSO environment, that allows identification using EAuGAIN,
ORCID or AERIS/DataTerra accounts, users land at the Virtual Access Portal switchboard page
that presents all available online services.

This work has received funding from the European Union’s Horizon 2020 research
and innovation programme through the ATMO-ACCESS Integrating Activity under atmo-access.eu
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This portal provides you with access to the new online services developed in the ATMO-ACCESS project. This include access to:

« Homeless data portal:
A portal for submission of measurement data from research projects, not associated to any long-term projects/networks nor sustainable data centres. ~
New and online

« Footprint analysis tool for greenhouse gases, aerosols, reactive trace gases:
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Figure 2 The ATMO ACCESS Virtual Access Portal switch board page

Here the user can select the Trajectory and footprint analysis button, after which the footprint
selection page opens that allows the user to choose between footprint data for greenhouse
gases, aerosols, and vertical profiles. This selection is needed because requirements for the

model runs, and the parameters needed are very different for these three types of footprint.

Alex Vermeulen e @
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Atmospheric footprint service

The ATMO ACCESS footprint service offers Footprint emission sensitivity for user selected locations, together with modelied aerosol and trace gas
distribution and source analysis. The different services are depending on the components and observation platforms you want to study to best match the
conditions for your situation. We provide tools to (pre)view and download varies requested footprint data products.

Greenhouse gases Tropospheric vertical gradients Aerosol distribution and source analysis
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Figure 3 The ATMO ACCESS Virtual Access footprint selector menu

Footprint creator

‘ Footprint viewer Request and use FLEXPART aerosol products
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Greenhouse gas (GHG) footprint tools

The GHG footprint tools already available for ICOS have been extended with dynamic
download of the data and integration with the ATMO ACCESS VA portal. This also required
integration with the AERIS realm for user authentication and integration of the data usage API.

This also means that users that access the GHG footprint tools through the normal ICOS
website menu are presented with an additional entry page, as shown below.

ATMO-ACCESS

STILT station footprint calculation and viewing services

The services are provided by ICOS Carbon Portal in the context of ATMO-ACCESS project. Therefore an ATMO-ACCESS login is required to use the services.

* STILT Model Run Q STILT Products and Information Q Support

Login and proceed to STILT model run Login and proceed to STILT results viewer Do you have questions regarding STILT model

runner or results viewer?

Figure 4 Modified GHG Footprint user entry when starting from the ICOS website. Status of June 2023, later version will
have better ATMO ACCESS styling.

From this page users can login with the AERIS SSO and choose one of the services or view the
help pages that explain the services. A feedback button will be added later.

The service for the greenhouse gas footprint is divided into three separate services. One
service is the so-called worker, that allows the user to specify a new footprint to be calculated.
This service is called the job starter, shown below.

STILT calculation service Job starter =3
Existing STILT footprints Create new STILT footprint Submitted STILT jobs
CBW207 (Cabauw 207m) Latitude (decimal degree) m

5197

& .
‘ N Finished computations
= s
* Site 'HTMO30'
i

Abtitude above ground (meters) Ve

207

Site id (usually a 3 letter code)

Start date (YYYY-MM-DD)

Hes o aud Hoom 2021-12-01
Wirdnterg

gttt il End date (YYYY-MM-DD)

20211231

i
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£\

Figure 5 Greenhouse gas Job Starter interface for the Worker to instantiate footprint calculations specified by the user
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After pressing the submit button the calculation is started (or the data from previous runs
matching with the request are gathered). The results are displayed in a calculation dashboard
when the user selects the Show details button, as shown below.

STILT calculation service Dashboard

Computational resources

Node Free CPUs Total CPUs
akkai//WorkMaster@fs a0 40
akka://WorkMaster@icos1.wg-fsicos2.2561 24 24

Finished computations
[ QR [ Site id: CBW207 (lat: 51.97. lon: 4.93), alt: 207, start: 2021-01-01, stop: 2021-01-31, done: 248 of 248 - submitted by alexvermeulen@nateko.luse
[ VS [ Site id: HTMO30 (Iat: 56.1, lon: 13.42), alt: 30, start: 2021-02-01, step: 2021-02-28, done: 224 of 224 - submitted by oleg.mizov@nateko.u.se

[Z Site id: HTMO30 (lat: 56.1, lon: 13.42), alt: 30, start: 2021-01-01, stop: 2021-12-31, done: 2920 of 2920 - submitted by oleg.mirzov@nateko.lu.se

Figure 6 Calculation dashboard

Here the users can see the progress of the ongoing calculations for all users and select the
View results button to see the results (thus far) in the so called single-site scoped viewer, as
shown below. Calculation will trigger sending of the request metadata to the VA API to log the

usage.
STILT single-site scoped viewer
+ [ Pre-selected site: Start date: 2021-01-01 End date: 2021-01-31
== on = &7 CBW207
~3R 3 _\ ) ° Footprint: 2021-01-16 09:00

CH4

Primary Y-axis:
coZobserved Bco2stilt [ co2background

uptake and respiration

]

B
surface influence [ppm / (umol / m?s))

—Les Playback < > > Playback | £ast (up to 10 ps)
speed

Cabauw 207m (207 m, lat: 51.97, Ing: 4.93)

E
&
<]
S

[wdd] siuauoduwios 20D

Figure 7 STILT Single site scoped viewer to view user requested data sets with footprint and modeled concentration and
contributions from different source categories of the selected compound.
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The viewer is fully interactive, showing animations of the foot print and concentrations and
users can zoom in and out for time and concentration range and move the time bar to see

corresponding concentrations/contributions with the corresponding footprint.

Through the Package results button the user can request to download the data. Download will

trigger sending of the request metadata to the VA API to log the usage.

A final window available to the user is the STILT results viewer that allows to select all

available footprint data at the repository. The window is very similar to the single scope

viewer, but it allows the user to select any station on the map through the dropdown or by
zooming/clicking on the interactive map and then selecting the available time period from the
dropdown. From this window the user has the possibility to download the selected data set by

pressing the Package results button.

STILT results viewer
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Figure 8 The STILT results viewer where users can select and preview any available footprint.

Result packages consist of a single zip file that contains three files:

o The footprint as cf-compliant netcdf datafile with all (hourly or 3-hourly) footprints with

time as dimension

¢ The calculated mole fractions of the compound and the contributions of the different

source/sink categories and background as csv file

This work has received funding from the European Union’s Horizon 2020 research
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¢ A summary json metadata file describing the STILT run including the URL to order
another result package for the same parameters

All GHG footprint service pages have a Help button that shows a basic explanatory text to
help 1% time users to execute a first model run or result download.

CO vertical profile footprint tool

The IAGOS viewer of FLEXPART footprints and modelled SOFT-IO CO contributions has been
launched on 15™ of June 2023 and is accessible from the VA portal. The viewer allows a user
to explore tropospheric vertical profiles of carbon monoxide mixing ratios (measured by
IAGOS) in conjunction with source attribution data (calculated using the SOFT-IO model). The
profiles are over airports visited by commercial aircraft equipped with IAGOS' instruments.
The SOFT-10 model is based on the coupling of FLEXPART backward footprint (with the
receptor points located along the profile) with emission inventory databases:

o GFAS v1.2 (for biomass burning emissions);
e CEDS v2 (for anthropogenic emissions).

(See [1] for details).

IAGOS viewer of FLEXPART (Lagrangian model) footprints and modelled SOFT-10 CO contributions

(%

(( ATMO ACCESS

=X

tropospheric vertical profiles

by IAGOS an 4 CO contributions by SOFT-IO (ppb) Q

Sk 3
g w ~ A .,,}y.,{lﬂlj})\)‘ W%JWWW\,WMW LSO AR

~[T]_wews [1] )

1AGOS airports and 10-day backward footprint (residence tim
with the FT layer over Frankfurt (FRA) on 2021-07-20 06:57

air column during 10-day period)

T

Figure 9 The IAGOS footprint viewer - Selection, visualization and download of CO vertical profile footprint.
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The service provides a visualisation of the above-mentioned data via a simple, attractive user
interface. More specifically, the user chooses:

(a) an airport (from a dropdown list or clicking on the map);

(b) a vertical layer: lower troposphere (< 3 km), free troposphere (3-8 km) or upper
troposphere (> 8 km);

(c) emission inventory database used by SOFT-IO (GFAS, CEDS or both);

(d) either one of 14 emission regions (as defined by GFED), or the total of all regions;

(e) time (with the granularity of 1 day) of CO measurements, accompanying SOFT-IO
model data and the origin of the corresponding footprint

() a particular profile (as observed by an aircraft departing from or arriving at the given
airport), identified by an exact time.

(In what follows, the letters (a)-(f) refer to the user's choice of the corresponding parameter).
The visualisation consists of three plots:

e The time-series with daily means of:
o the carbon monoxide mixing ratios over an airport (a) averaged within the
vertical layer (b);
o the modelled amount of CO contribution from emissions (c) coming from a
region (d) to the receptor located over the airport (a) within the vertical layer
(b).
e The 10-day backward footprint with an origin at the receptor whose location is
determined by (a)-(b), and time is defined by (e)-(f).
e The profile over the airport (a) at the time defined by (e)-(f) of CO measurements and
CO contributions (from all regions) modelled using the emission inventory (c).

Furthermore, the service allows a download (in netCDF format) of the timeseries with daily
means of CO measurements and CO contributions for the airport (a).

[1] Sauvage et al.: Source attribution using FLEXPART and carbon monoxide emission
inventories: SOFT-IO version 1.0, Atmos. Chem. Phys., 17, 15271-15292,
https://doi.org/10.5194/acp-17-15271-2017, 2017.

Aerosol and Black carbon footprint tool
This tool is available by redirect at https:/flexpart-request.nilu.no/. It has been launched on

May 15", 2023 and can also be accessed from the VA portal as shown earlier. The footprints
for aerosol and black carbon can be viewed and requested through the virtual-access entry
and tool. The products are generated for surface concentration, but also height information

This work has received funding from the European Union’s Horizon 2020 research
and innovation programme through the ATMO-ACCESS Integrating Activity under atmo-access.eu
grant agreement No 101008004
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on different vertical level, which is necessary for aerosol profiles (lidar data) can be viewed. In
addition there is the option to get support for existing products or to get help when ordering
them, and to understand the use and outcome in relation to the observations.

ATMO-ACCESS

FLEXPART products for ground based aerosol and trace gas observations
Landing page for the ATMO-ACCESS FLEXPART products.

FLEXPART Model Run FLEXPART Products and General Support

@ Information &

Request access to FLEXPART Do you have questions

model run Access FLEXPART products and regarding the FLEXPART
descriptions products in ATMO-ACCESS?

Request Access

Fig 10: Landing page viewing model results, requesting new products or getting support.

There is a map and list provided, which shows the simulations and analysis already available,
these can be accessed via a map or the table, where the years and stations are visualized.

Avatezie FLEXFART Faeigont grezc

CED
25
o

e S € S T

Fig 11: Selection possibilities for the FLEXPART aerosol products, on the upper panel selection by time and station, the

lower panel shows a map with selectable station locations.
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Following options are selectable for browsing through the FLEXPART products for the
webpage, which looks like:

FLEXPART products for BC measurements

[moo04R v (2013 v|[January  v|[0 v|(SourceSpec v |(TOTAL v|(VIEW PLOT | (VIEW DATA |
[suBmIT |

Source contribution to BC concentrations (ECLIPSEv6 and GFED4)

1000 4

800

600

Surface concentration (ng m~3)

%, ] ) %] %) >
oY QoY (33 oY oY o
2 o5 7 P oA

. 46 PSR CIPN N C RN R
A\ \\Y \\ v v \\ 3
o @ @ W Y ¥

A 0L A A
o P o0 Q\Xep

_ 2 il

Fig 12: Monthly product for modelled black carbon split by the different sources, here the domestic burning emissions and
the transport sector are the main sources for BC concentration on that station. The buttons on top can be used to

navigate through the different products.
- Upper left box selects station code that the user wants to view.

- On the right of button “Aerosol”, the user selects the product that the user wants to view
(Source Spec, Footprint, DOM BC, ENE BC, IND BC, FLR BC, SHP BC, WST BC, TRA BC, Fire BC,
Continental Spec, Age Spec). These terms are described on the web: FLEXPART Data Portal
(nilu.no).

- Final box on the right selects the projection (regional, global).
- Buttons FIRST, -10, PREV, NEXT, +10, LAST navigate between different sampling times.

- Buttons VIEW PLOT and NETCDF (for map products) or VIEW DATA (for spectrum products)
switch between plot visualization and links for download the data. Map products (Footprint,
DOM BC, ENE BC, IND BC, FLR BC, SHP BC, WST BC, TRA BC, Fire BC) are in gridded arrays and
are given in netCDF format, while spectrum products (Source Spec, Continental Spec, Age
Spec) are given in ascii format.
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On the webpages it is possible to view footprints of residence times or emission contribution
as well as time series of aerosols stemming from different source regions and categories,
below is a list of the underlying data and the available categories:

- Footprint: Footprint emissions sensitivity showing the probability of any release occurring in
any grid-cell to reach the receptor (station) for 30 days particle tracking.

- DOM BC: Modelled contribution to surface black carbon (BC) from residential and
commercial sector plotted on a map (three projections). DOM includes emissions from
combustion in heating and cooking stoves and boilers in households and public and
commercial buildings (ECLIPSEvV6, Klimont et al., https://doi.org/10.5194/acp-17-8681-2017).

- ENE BC: Modelled contribution to surface black carbon (BC) from energy production sector
plotted on a map (three projections). ENE includes emissions from combustion processes in
power plants and generators (ECLIPSEV6, Klimont et al., https://doi.org/10.5194/acp-17-8681-
2017).

- IND BC: Modelled contribution to surface black carbon (BC) from industrial combustion
plotted on a map (three projections). IND includes emissions from industrial boilers and
industrial production processes (ECLIPSEV6, Klimont et al., https://doi.org/10.5194/acp-17-
8681-2017).

- FLR BC: Modelled contribution to surface black carbon (BC) from gas flaring plotted on a map
(three projections). FLR includes emissions from oil and gas facilities (ECLIPSEv6, Klimont et al.,
https://doi.org/10.5194/acp-17-8681-2017).

- SHP BC: Modelled contribution to surface black carbon (BC) from shipping activities in in-
land waters plotted on a map (three projections) (ECLIPSEvV6, Klimont et al.,
https://doi.org/10.5194/acp-17-8681-2017).

- WST BC: Modelled contribution to surface black carbon (BC) from waste treatment and
disposal sector plotted on a map (three projections). WST resembles emissions from waste
incineration and treatment (ECLIPSEV6, Klimont et al., https://doi.org/10.5194/acp-17-8681-
2017).

- TRA BC: Modelled contribution to surface black carbon (BC) from transportation sector
plotted on a map (three projections). TRA includes emissions from all land-based transport of
goods, animals and persons on road networks and off-road activities (ECLIPSEV6, Klimont et
al., https://doi.org/10.5194/acp-17-8681-2017).
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and innovation programme through the ATMO-ACCESS Integrating Activity under atmo-access.eu
grant agreement No 101008004



https://www.atmo-access.eu/
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fdoi.org%2F10.5194%2Facp-17-8681-2017&data=05%7C01%7Csec%40nilu.no%7C7f792a4cf04b4f65629308db761437eb%7C220534bf8803473eb063923d72bcef2a%7C0%7C0%7C638233601450933823%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=tM%2FZDUijB5Y0T3OOgXw8SP4qLYEz0xif%2Fp6d%2BMfgUvI%3D&reserved=0

QJ)/ ATMO ACCESS
/] Access to Atmospheric Research Facilities

- Fire BC: Modelled contribution to surface black carbon (BC) from open biomass burning
(excluding agricultural fires) plotted on a map (three projections) (GFEDv4, Giglio et al.,
https://doi.org/10.1002/jgrg.20042).

- The total modelled BC at the station can be computed from the sum of all 8 BC contributions
(not given here but you can do it yourself or see it from the timeseries plots and their ascii
files (Continental Spec, Age Spec, Source Spec).

- Source Spec: Timeseries plot of modelled concentrations in 3h resolution showing the
contribution of each source (DOM BC, ENE BC, IND BC, FLR BC, SHP BC, WST BC, TRA BC, Fire
BC) to surface BC.

- Continent Spec: Timeseries plot of modelled concentrations in 3h resolution showing the
continental contribution (OCE: Ocean, GNL: Greenland, SA: South America, CA: Central
America, NA: North America, AFR: Africa, EUR: Europe, RUS: Russia, ASI: Asia excluding Russian
part, AUS: Australia) to surface BC.

- Age Spec: Timeseries plot of modelled concentrations in 3h resolution showing the age
contribution of the plume to surface BC. The latter shows how “fresh” or “old” the air arriving
at the receptor is.
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Conclusion

Through the ATMO ACCESS Virtual Access (VA) Portal now the scientific users of atmospheric
data from the three participating Research Infrastructures IAGOS, ACTRIS and ICOS have now
access to a free and integrated footprint generation and access tool that assists the users in

their analyses.

Through the common login, helpdesk, feedback gathering and API of the VA portal the RIs can
efficiently gather user responses and activities to further improve and develop the services in
the remaining course of the project.
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Appendix 1 User response on footprint service design

A Google Forms survey was distributed among the user communities of the three thematic

areas. We received in total 20 responses. The anonymous results of the survey are shown
here.

Your field of research

Which atmospheric components are most interesting for you?

20 responses
Aerosols
Greenhouse gases (GHG)

14 (70%)

Reactive frace gases 13 (65%)

Clouds 2 (10%)

Radon 1(5%)

Which geographical scale is most interesting for you?

20 responses

LocalUrban scale
processes

Regional scale processes 18 (90%)

Continental scale
processes

Intercontinental/Global
scale processes

20
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What would your intended use of a footprint service be?

20 responses

20 (100

Measurement campaign
planning

Evaluation of new station
locations / extension of
network

5 (25%)
0 5 10 15 20

What kind of (model) data are you most interested in? Different data
types require different model capabilities and settings.

20 responses

Vertical profiles 10 (50%)

Surface station data 14 (70%)

Tall tower station data

Aircraft data along flight o
%
track 9(10%)

0 5 10 15
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Tracer-specific requirements for the footprint service

If you are interested in simulating concentrations of atmospheric tracers,
which ones would be most interesting?

20 responses

co2 15 (75%)
CH4 13 (65%)
N20 14 (70%)
co 16 (80%)
Radon
VOC's 1(5%)
NOX + other combustion... 1(5%)
SF6, H2, isotopes, 14C 1 (5%)
cos 1 (5%)
SF6, 13C-CO2, 180-CO2 1(5%)

0 5 10 15 20

If you are interested in simulating aerosol components, which ones would
be most interesting?

13 responses

Aerosol mass 9 (69.2%)

Black carbon 10 (76.¢

Organic carbon

Dust 7 (53.8%)
Volcanic ash

NOT my interests 1(7.7%)

inorganic fraction e.g. am. .. 1(7.7%)

other aerosol constituents 1(7.7%)

0.0 25 5.0 7.5 10.0

This work has received funding from the European Union’s Horizon 2020 research
and innovation programme through the ATMO-ACCESS Integrating Activity under

atmo-access.eu
grant agreement No 101008004



https://www.atmo-access.eu/

N
ATMO ACCESS

q Access to Atmospheric Research Facilities

Are you mainly interested in the footprints or in the atmospheric
component time series?

20 responses

@ Footprints only

@ GHG/trace gas/aerosols
concentration time series only

@ Both

Should the GHG or aerosol be split into separate components - if
feasible? What kind of component separation would be useful for you?

20 responses

Biospheric fluxes /
anthropogenic emissions

Emission categories, e.g.
energy production, traffic,
biomass burning

14 (70%)

Emission regif)n ( 15 (759
geographical)

None—0 (0%)
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What type of emission sources are interesting for you?

20 responses

Surface sources, e.g.
biosphere-atmosphere
fluxes

17 (85%)

Point sources (including

14 (70%
plume rise) (20%)

Vertical emission profiles,
€.g. emissions from stacks
or strong forest fires
Atmospheric sources, e.g.
aircraft emissions, chemical
production

0 5 10 15 20

12 (60%)

What is your main geographical region of interest? Note that not all
model configurations might be available for a region.

20 responses

9 (45%)

Parts of Europe

Europe 15 (759

Northern Hemisphere 4 (20%)

Arctic regions 1(5%)

Antarctic regions 1 (5%)

Global 5 (25%)
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What is the required minimum spatial resolution of the footprints? Note
that increasing the spatial resolution increases the computing time and
may therefore be feasible only for a smaller domain.

19 responses

@ 0.25°x0.25°
@® 05°x05°
® 10°x10°

@ This really depends on the
scientific questions to be
addressed.

@®ecven0.1°x01°

What is the required minimum time resolution of the footprints or
concentrations? Note that the meteorological inputs are usually available
in 1to 3 hour steps.

20 responses

@ Daily

@ 3-hourly

@ 1-hourly

@ Less than 1 hour (for a short
time period only)
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How long time periods should the model simulations cover?

20 responses

@ Episodes of a few days
@ Several months

@ Several years

@ More than 10 years

Currently we focus the footprint service on recent time periods. Which
time periods would be most interesting for you?

19 responses

Last years (excluding

T%
current year) TSN

Last months (excluding

0,
current month) 9 (47.4%)

Forecast for the next day(s)
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User interaction with the footprint service

The computing time can be several hours. How would you like to be
notified when the results are ready?

20 responses

Email notification 16 (80%)
Return to webpage where
the progress display is 4 (20%)
continuously updated
0 5 10 15 20

The results will be stored in the Rl's repository and receive a persistent
identifier which will guarantee long term accessibility. How would you like
to access the results?

20 responses

Download to your local

: : 12 (60%)
oomputlng environment

Interactive visualization and
analysis tools integrated in
the footprint service (no n...

10 (50%)

Access results in a virtual
research environment (
VRE, e g. through a Jupy. ..

10 (50%)
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How would you like to analyse the results?

20 responses

Run your own analysis in
your local computing
environment

12 (60%)

Run your own analysis in a
VRE with direct access to
the model results and me. ..

6 (30%)

Run pre-defined analysis
tools offered in a VRE with
direct access to the mod. .

10 (50%)
0 5 10 15

How would you like to see the results presented in the footprint service?

20 responses

Maps (footprints,

5 20 (100
emissions)

Animations, e.g. evolution

%
of the footprints in time 12 (60%)

Vertical profiles or transects

(if applicable) Kgo%)

Concentration time series

0,
at a fixed station 15 (75%)

Concentration time series
along a flight track
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Is your research part of or closely related to existing Research
infrastructures (RI)? If so, which ones are more interesting for you?

20 responses

ACTRIS 9 (45%)
IAGOS
ICOS 13 (65%)
None
NOT closely related to
0 5 10 15

What is your role and expertise?

20 responses

Researcher, post doc, PhD,

13 (65%
undergraduate student (65%)

Measurement station

10 (50%
manager and / or scientist (50%)

Measurements 8 (40%)

Modelling 2 (10%)

Satellite data|—0 (0%)
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Comments

Please feel free to add any comments you may have:

0 responses

No responses yet for this question.
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