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Abstract

The primary objective of ESPAS is to support the access to observations from the near-Earth space environment. This is a region that extends from the Earth's atmosphere up to the inner magnetosphere. bround-based observing instruments that are linked to

ESPAS include ionosondes, incoherent scatter radars, magnetometers, GNSS receivers, supplemented by a large number of space sensors and radars. The ESPAS platform supports the systematic exploration of multi-instrument multi-point measurements from
near-Earth space through homogeneous access to diverse data residing in, supports data assimilation and provides tools for validation of models. ESPAS expects to be useful for researchers who wish to access complex data, to analyze them and to develop ad-

vanced models. Although the system development is in its early phase, the consortium has already formulated indicative scientific problems, whose study will be possible through the use of ESPAS services. The scientific advances resulting from these studies

will lead to the development of validated scientific models and consequently to reliable predictions and related products and value-added services that will meet the needs of scientists, operators, decision makers, system developers, among others. An impor-
tant piece of work done in this direction within the ESPAS project is the definition of several scientific scenarios called "use cases”. The "use cases” express the expected user requirements on the ESPAS system, in other words they express "what” the system
should be able to perform. These scenarios are exploring the required behaviour of ESPAS and form a solid basis for testing the system's behaviour as it responds to a request that originates from outside of the system. The following main groups of use cases

are currently under analysis and first results are reported at the ESWWID: a) Homogenised access to the main ESPAS data repositories b) exploitation of ESPAS registered data repositories to develop space weather services c) tools to validate models.

lUse Case A: Data product search

As opposed to Use Cases B and C which describe scientific questions, Use Case A demonstrate the data search
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functionality. This search is a data product search, where the ESPAS system returns metadata information and | |
The ESPAS demanstrator (Release 2) is currently available at:

download links for data products (images, files) that correspond to the query parameters to the END_LSER.
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In the ESPAS platform this use case can be implemented with the following steps, based on the example for querying

tor Assets containing the bserved Property "tlectran Density”: Step 3. "Submit Query"; the system returns the list of "0bservation Collections” with "electron density” observed property. Among
the data files currently registered in ESPAS RI, the following 3 assets contain electron density data: the DIAS system, the Athens
Step |. Search for data with "electron density” in "(bserved Property Digisonde and the Whisper experiment onboard Cluster satellites.
o EEDH 5 Home Data Search Data Providers Data Registration Register/Login
Search chronology I i e ROy °° CVCTY
o EE ']HE Home Data Search Data Providers Data Registration Register/Login
::EZ:IE:MW search chronology w
Observed Properties Clear pf.;.i.eg a A:.l ::EE igi':n:;men s

WHISPER Instrument
Onboard Cluster1

% Filter by Select Observed Property T v

Electron Density

- Phenomenon electron b
x Select All Deselect All | Search Results
Select All Desalect All 4 [ Peak density of a plasma layer (Nm) "
4 [7] Peak density of an iregular plasma layer (Nm) > Refine by Mumber of Observations : 2944 Downloads # Al Data Products
‘ v - Ea layer peak electron density (NmEa)
“ Geophysical Acthvily Es layer peak electron density (NmES) F'I'ﬂ‘] ect

Geomagnetic Activity F ) - -
31 k electron d MmF3 )
Interplanetary Actiity /er pesi election densil (Hme=) European Digital Upper Atmosphere Server (18580) Observation Collections

a Peak density of a regular plasma layer (Mm)

Solar Activity E layer peak eleciron density (NME) Region of Space Athens Digisonde SAQO files (autoscaled)
Fi Field y F1 layer peak electron density (NmF1) {19513 meanarements grouped by 133 observations)
Electric Fleld F2 layer peak electron density (NmF2) Eanth's Magnetosphere (1054)
4 > 4 [ P R F
asma Reaonance Frequancy () F-Region Bottomside of lonosphere (1757) DIAS Bottomside Electron Density Nowcasting Maps
# | | Eleciron Resonance Frequency (fe) [onosphers (133) (34066 — by 1757 chaarvations)
— Measurand Electran Bemstein Frequency Harmonics (fn) 256 meanzemants grogped by 172 v )
SR Schan S o O Dimensionality Instance
- Total Slant Electron Content (1) WHISPER1 Electron Density
Select Al Deselect All Total Vertical Electrom Content (1) 0D Point (133) 240 = oy 240 cbsercat
+ | Electron Density (We) 1D Vertical Altshnde Profile [133)
L'
F Cale gﬂrr' |:I: a‘] Y [l T T W I TR (PR e :JD '."'.iﬂ.P {1?5?}
Class (Class) WHISPER2 Electron Density
Dhsewatiun Year (250 maavorersanty grouped by 250 chusrations)
" ||. . . n . In -« n " 2011 (1054
Step 2. Search for "Assets': here the system returns the list of assets with "electron density” in "0bserved Property”. (1056
2012 (1062) WHISPER3 Electron Density
2013 (828) (220 meassmereedts grooped by 20 chsercationa)
o E 5 I] H 5 Home Data Search Data Providers Data Registration Register/Login Platf
atiolm WHISPER4 Electron Density
. Cluster] (240) (314 mexnmemmenty proupsd by 314 chasrvations)
Search chronology
Cluster? (280)
A Cluster3 (220)
Clusterd (314)
Selected Observed Selected Instruments National Observatory of Athens (133)
Properties Athens Digisonde
- WHISPER Instrument
Eaiaus LR Onboard Clustert Model
WHISPER Instrument
Onboard Cluster2 e ARTIST (133)
DIAS Ne3D (1757)
Assets Clear ; :
Observation Collection
% Filter by Select Assets Athens Digisonde SAO files (autoscaled) (133)
DIAS Bottomside Electron Densaty Nowcasting Maps (1737)
— Asset type - WHISPER Electron Density (240)
= Select All Desalect Al WHISPER Electron Density (250)
e et + A7 mstraments WHISPERS3 Electron Density (220)
SEAckA Deageckd 9] Athens Digisonde WHISPERA Electron Density (314)
Instrument types J! WHISPER Instrument Onboard Clusterd
Resonance Relaxation Sounder 7| WHISPER Instrument Onboard Cluster2 Instrument
Vertical lonosonde 7| WHISPER Instrument Onboard Cluster3 o
Model types 7] WHISPER Instrument Onboard Clusterd Afheas Digisoads (133)
Assimilative Model 4 [7] Models WHISPER. Instrement Onboand Clester] (240)
Autoscaled 4| ARTIST WHISPER. Instrument Onboard Cluster? (280)
7] DIAS Ne3D WHISPER Instrument Onboard Cluster3 (220)
WHISPEER. [nstrement Onboard Clusterd (314)
- Platform
x
Select All Deselect All

National Observatory of Athens (NOA)

Use Gase B: Improved technigues for the real-time mapping of ionospheric Use Gase L: Validation of physical model data assimilation system

characteristics Exploitation of the ESPAS data infrastructure through a set of experimental cases in which the Coupled Middle Atmosphere

and Thermosphere general circulation model (CMAT2) will ultimately run within a data assimilation system for an extended

Improved mapping of the ionospheric critical characteristics at the height of maximum density up to high latitudes is impar-
g PP g : e g period of several weeks. Where ESPAS data types match those already used by the assimilation system, the objective is to

tant for both HF communication system and systems relying on trans-ionospheric propagation, especially under disturbed | | o
use the independent dataset for direct validation.

[MATZ has been run from a start point of 00:00UTC on 21° December 2010 through to 2™ February 2011 using observed 3-

hourly values of ap and daily fi57 for the period. These act as external forcings to CMATZ, which is otherwise running uncan-

space weather conditions. The purpose of this use case is twofold: first to use ESPAS ionospheric sounder data from European
high latitudes to expand the maps of fofZ currently generated in DIAS, and second to assess the potential of ESPAS to provide

these maps as a value-added service in real-time.
strained at this point. The line-of-sight velocity compaonents for the neutral atmosphere provided by the UCL Fabry-Perot In-

The DIAS duced based on the SIRM and SIRMUP models analyzing fof2 t lected in real time from 8
i AP AT PrOCLEEG Dast? an e o IREIS STV TAT2 pATIEtars LTELIt I Teal Hife T terferometer (FPI) dataset - through ESPAS - are compared against the model thermospheric zonal and meridional winds.

mid-latitude Digisondes. Through ESPAS, data from two additional stations can be accessed: Tromso data (through the GIRO

database) and Sodankyla data (SGO). The process has been simulated getting the new datasets directly from the data provid- Pl mossurermenls from Loayenrovan (75 39N 15 GAE), SOt sialon ot 340 kom. iged lacations

CMAT?2 values from 1.24e-05 Pa (pressure level: 34/39; ~240km at Longyearbyen)
ers and the new maps have been generated applying the CCIR coefficients to map the region above B0 deg N, while in the e e ST e
buffer zone between ol and B0 deg N an interpolation routine is applied. The new algorithm is running in DIAS and harvesting @ | | e B

of the final products by ESPAS in real time is possible at a frequency specified by the service provider in the wrapper settings.
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Bett[ i)t . BN YT, | 38., . -. . .
Me's " wa ' . | : %252 | 24|l'0 I 2218 256 —300 —100 100 300 —300 —100 100 300 -2.0 -=1.0 0.0 1.0 2.0
oD SFOB SUteee Alt [km] u {+ve due E) [m/s] v (+ve due 5) [m/s] w (+ve down) [m/s]
FPI v (+ve S) ‘ FPI u (+ve E) CMAT2
1 North, v | | | | T ::::.-::;I::;--. * Jﬁﬁ | | | | | o
1 IR } Hﬁ{ﬁ%ﬂ Wtﬁw -
| A o
e 400: East, u |
< 2001 gyt g st : T
S R T— A M '”‘*““'H"“"““"'H*“'““:”'I'_H,_',,_“,_i!{!_!!;'J._'fﬂ!:ﬂ!f!ﬂw%‘»éﬁimﬂn‘ﬂﬂiii;n;m;,'H;.}ﬁ};;(gi;;;ifriﬁ;;immwﬁ:wrﬂ!urwnzmﬂﬂHwuhﬂ*“”““*'r*”“"':’ "
: . & 200 P :::;:;:\-;:_\\.,::::‘_::_,::\__\::::,__':,_::_:_;:,_.’:;;;-;_-;-:.::;:;:::.;._.,._._.. : LTI 11 O -
In future available from ESPASRI O Seutn MW% il lﬁ.ﬁ* *#H##le o 2
Data transmitted Data transmitted | < ST LN I E
| g S e e ! 0 3

| from GIRO DB from SGO | | RO o ok

‘ b — 400: West, u :_400m

Extended area £ 207 ; :

includes Tromso ‘ 3 2023 e LA Mﬂ'ﬁ i Jﬁ#ﬁ H Jf L AT W ;

and SOdankyla N } , t.% - ] ‘-""'\""""3-‘323:""'\.:::::ﬁ::.,?""""'-'Z::::::::""::.“"'"'“""" g @ oo rpy (LT T -

ionosondes : ’ Noecost map g =g _ . o _4102{:)00:00 14:0I0:00 16:[]'0:00 18:0I0:00 20:0I0:00 22:0I0:00 %?-;gb[ﬁ?] 02:0I0:00 04:0I0:00 OS:OIO:OO OB:OIO:OO 10:0I0:00 12:00:00

SIRM, CCIR, 00t e
s S‘bIRﬂ:lUPd SEEREN oo Initial results from this comparison for the Svalbard FPI (Longyearbyen - 78.2°N, 15.6°F) between 12:00UTC 23" Janu-
Finland models an 1052 [wiz) S P L SR T | |
- interpolation ' | L . ary and 12:00UTC 24" January 20 The upper four polar stereographic plots show the measurement footprint for the
(N - = ~ z s g F i ) . i ) .
DS 9 | Q EDHN I Y pointing directions of the instrument at 00:00UTC on 24™ January 2011 as located on the model fields for the 1.24E-
) U ‘ed ’ : = D : ";- | . 3 . e 1. . . . .

L L ang | Belars DIAS backend : e [oPa pressure level of altitude and zonal, meridional, vertical wind components. The lower time series plot covers the
G«maﬂvv ~ ‘ il A 262 ) . ) ) , ) . i
500N Ukraine SN 24-hour data period and compares model output (circles) and observation data for the different wind directions seen

5522355"“' @) < omsnia BLnF W by the instrument. Relatively fine structure in the wind fields over polar regions illustrates the challenge for models
Qs 6‘20 o P s aiming to match observed conditions. However, agreement in the meridional components particularly is seen to be
Portugal SS—— _ . _ _
DIAS mid-lat real-time ionosonde data Bt close enough for the model results to lie within the estimated error for the observations




