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What was written in the proposal?

» Bottomside Thickness

Models for the thickness and shape of the bottom-side of the F2 layer, BO and B1 respectively, for quiet conditions.
The models have been validated and they are used by the IRl model as the recommended option. (Altadill et al.
2009; Bilitza et al. 2014).

BOB1 gModel (https://esc.pithia.eu/data-collections/DataCollection OE B0B1 gModel/)

* F-peak height

Model for the density peak height, hmF2, for gquiet conditions. The model has been validated and used by the IRI as
the recommended option. (Altadill et al. 2013; Bilitza et al. 2017).

hmF2_gModel (https://esc.pithia.eu/data-collections/DataCollection hmF2 aModel/)

« Equatorial Plasma Detection

Equatorial Plasma Detection method (Blanch et al., 2018) is able to identify the occurrence of Equatorial Plasma
Bubbles (EPBs) with data gathered from receivers of Global Navigation Satellite System (GNSS).

EPB_detectionTool (https://esc.pithia.eu/data-collections/DataCollection OE EPB detectionTool/)



https://esc.pithia.eu/data-collections/DataCollection_OE_B0B1_qModel/
https://esc.pithia.eu/data-collections/DataCollection_hmF2_qModel/
https://esc.pithia.eu/data-collections/DataCollection_OE_EPB_detectionTool/

Bottomside Thickness (BOB1 gModel

<o) ¢ PITHIA-NRF

HOME

e-Science Centre

SEARCH & BROWSE ~

Home / Browse Metadata / Data Collection-related Metadata / Data Collections / BOB1_gModel

BOB1_gModel

The BOB1 Model calculates the thickness BO (km) and shape B1 (dimensionless) parameters of the F layer under quiet

conditions on the basis of climatological models. By using the predicted smoothed sunspot number and the newest IGRF

coefficients at any location distributed along the used range of latitudes (7ON-70S). Model parameters can be computed
either to reproduce already observed values or to perform predictions until December 2029.

Interact

Interaction Method

Direct Link to Data
Collection

API

Description

The BOB1 Model calculates the thickness BO (km)
and shape B1 (dimensionless) parameters of the F
layer under quiet conditions on the basis of
climatological models.

The BOB1 Model calculates the thickness BO (km)
and shape B1 (dimensionless) parameters of the F
layer under quiet conditions on the basis of
climatological models.

Data Format Link

Open BOB1_gModel API
in new tab &

(click the link to show

information on this

Identifier Properties

Local ID

Namespace
Version

Created

Last
Modified

DataCollection_OE_BOB1_q
Model

oe
1

Thursday 20th April 2023,
12:00:00

Thursday 20th April 2023,
12:00:00

ontology term)

N/A Open APl Interface in

new tab

v

Two access methods:

external API
integrated API



External API
BOB1qModel AP| ¥ <2

BOB1 gModel API g7

Endpoints

“You will be able to run th

to obtain B) and B coefficients.

= Generate cov files

Time series filke for a
Heatmap snapshol

given year: month, hour, latitede, longitude,

B1 (dimenzionless)
or & given year, month an hour at a i

bow: month, hour, latitude, longit

e, B0 (km), Bi {dimensionless)

+ Generate plots of BO (km)
Time series plot for 3 given year
Heatmap snapshat
Heatmap daily animation

Motes:

‘Values of B1 are provided in dsta files but they are not shown in the plots.
« Model validity: The maodel is able to perform predictions until 2020 {not inch
= The International Geomagnetic Reference Field (IGRF) usad in this model is
may be of reduced accuracy.

fid until 2025 {inchsded). Mote that those predictions for years betwesn 2028 and 2023 (both included) can be computed but IGRF values

Servers

ithickness_API

i Returns 3 czv file for the monthly averages of the thickness model coefficients (BD,B1) at di = ~
Ime series tie qiviode
| /BéBlgModel_time_series_file/ BOBigModel Time Series File Response ' |
i Retums a piot for the monthly averages of the thickness model coe erent hours ~
Ime Seres plo qwviode
| /BeBlgModel_time_series_plot/ BOBigModel Time Series Flot ~ |
Retums a csv for different latitudes and longitudes of the thly averaged Thickness model coefficients (BD.B1) at an h for a certai
Heah'nap snapshot file BOB1 qModeI spa:‘i!arl tin'av\\ .:mlor if ferent latitu nd longitudes o monthly sverag ickness model cosfiicients | n hour for a certain ~
| /BeB1gModel_map_file/ BOBigModel Map Fike ~ |
Hea‘u'nap snapshot BOB1 qMode] Rstumns 3 heatmap of the monthly sversged Thickness model BO cosffizient (km) at an hour for 2 certain spatial time window ~

|m /BeB1qModel_map/ BOBigMcdsl Map File R |

Returns an hourhy animation of the monthhy svers

Heatmap daily animation BOB1gModel .. ... i mey e 2 whie 6. vou can o

d Thickness model BD cosfficient (km) for 3 certain s

=4 manthly vers
r a coffes if you want &,

| /BeBLqMode]_map_gif/ B08isModsl Map Gif o

ottomside Thickness (BOB1 _gModel )

Integrated API
$ ET:E‘;E‘FE LOME  SEARCH & BROWSE=

Homa [ Presant

Interact with Data Collection via API

B0B1_gMcda
BOB1gModel API
2081 qModal AR g7

Endpoints

“ou will ba abdz to run the BOB

= to obtain B0and B1 coafficents.

* Generate csv files

Tima series fils for 3 given pesn manth, hour lsttude longituda 30 Gl 21 Himansoaless)
Heatmap snapshot filz for @ givan yzar, month an hour at a spacified spatial window: month, hour, latituda, longituda, B0 fom), B1 {dimension lzss)
* Generate plots of B0 (km)
Tima series plot for @ ghven yaar
Haatmap snapshot
Heatmag daily animaticn
HNotes

* Waluzsof B1ane provided in data fikes but thay ane net shown in tha phe
+ Modd validity: The modael i ablz to parform predictions until 2030 fnot includad)
= Tha International Geomagnatic Reference Field $EAF) used in this model is walid until 2025 fnchuded]. Nots that thoss pradictions for pears batwesn 2025 and 2023 fboth

inchluded] can be computed but KEAF values may be of reduced acour:

Szarch endgpcin

[Time series file BOB1gModel

Raturnsa oo file for the monthly awerages of the thiciness model coefficients @0,81) at different hours

[ime series plot BOB1gModel

Rzturnza plot for tha monthly svarages of tha thicknam madal cosfficient B0 fems ot diffarant hours

[Heatmap snapshot file BOE1gModel

Raturnsa ore filz for diffarent latitudes and longitudes of the monthly aweraged Thicknes model coafficients 808112t an hour for a certsin spatial time window

[Heatmap snapshot BOB1gModel

Returnsa heatmap of the menthly avaraged Thickness madsl B¢

fficiant fom] at an hour for a cartain spatial time window

[Heatmap daily animation BOB1ghodel
Rzturns an hourly animation of tha monthly aweraged manthly awaraged Thickness modal B0 coefficiant fiom) for 2 oartain spatial tima window. The @ozcution may takz 2 whilz ).
Y¥ou can go for acoffes if you want &L




/Time series plot BOB1gModel

Returns a plot for the monthly averages of the thickness model coefficient BO (km)s at different hours

Showyhide details

Inputs

Cancel

Name Description

year Insert a year in range [1900,2030)
integer

(query) 2000

latitude Insert a latitude in range [-70,+70]
number

(query) ~ 4038

longitude!nsert a longitude in range [-180,+180]
number

(query) 03

Run /BOB1OMODEL_TIME_SERIES_PLCT/ JSIZIgelxellis

Bottomside Thickness (BOB1 _gModel )

Outputs
Monthly average B0 for 2000 at Latitude 40.8 Longitude 0.5

160+
140 —— Month 01
—— Month 02
—— Month 03
1 2 0 4 —— Month 04
Month 05
g Month 06
4 J Month 07
3 1 00 Month 08
Month 09
J Month 10
80 Month 11
—— Month 12

60

02 4 6 810121416182022

Hour (UTC})

Model for the thickness (B0) and
shape (B1) of the bottom-side of
the F2 layer for quiet conditions.

Input: date, latitude and longitude

Output:
* Time series
* csvfile
* Timeseries plot

/Time series file BOB1gModel

Returns a csv file for the monthly averages of the thickness model coefficients (B0,B1) at different hours

Show/hide details

Inputs

Cancel

Name  Description
year Insert a year in range [1900,2030)

integer

(query) 2000

latitude Insert a latitude in range [-70,+70]
number

(query) ~ 4038

longitude!nsert a longitude in range [-180,+180]
number

(query) 05

Run /BOB1QMODEL_TIME_SERIES_FILE/ [EEIelNl

Outputs

month hour (UTC)
e



/Heatmap snapshot BOB1gModel

Returns a heatmap of the monthly averaged Thickness model B0 coefficient (kmj) at an F

Show/hide details

Name Description

year Insert a year in range [1900,2030)
integer

[query) 2000

month INsert @ month in range [1,12]
integer

(query) 12

hour Insert an hour in range [0,23]
integer

fquery) 23

lat_min Insert a latitude in range [-70,+70]
number

lquery) 30

lat_max Insert a latitude in range [-70,+70]
number

(quenj 70

lon_min Insert a longitude in range [-180,+180]
number

(query) -15

lon_maxInsert a longitude in range [-180,+180]
number

(query) 40

Run /BOB1QMODEL_MAP/ REEETZeT 1T

Outputs
23 h UTC at month 12 at year 2000

70
100

98
926
94
92
90

40

Lon

(wy) 08

Input: date, latitude and longitude

Output:
* Maps
e csvfile
* Heatmap snapshot

Input: date, latitude and longitude

Output:
 Heatmap daily animation
(NOT SHOWN)

Bottomside Thickness (BOB1 _gModel )

/Heatmap snapshot file BOB1gModel

Returns a csv file for different latitudes and longitudes of the monthly averaged

Show/hide details

Inputs

Name Description
year Insert a year in range [1900,2030)

integer

[query) 2000

month Inserta month in range [1,12]
integer

(query) 12

hour Insertan hourin range [0,23]
integer

lqueny) 23

lat_min Insert a latitude in range [-70,+70]
number

(query) 30

lat_max Insert a latitude in range [-70,+70]
number

(querny) 70

lon_min Insert a longitude in range [-180,+130]
number

(query)  -15

lon_max Insert a longitude in range [-180,+180]
number

(query) 40

Run /BOB1OMODEL_MAP_FILE/ JRelxTgelli{:ITis]

Outputs

12




F-peak height (hmF2_gModel )

+*) ¢ PITHIA-NRF
P o scence Cone

< Model for the density peak height, hmF2, for quiet Interact with Data Collection via API

conditions. hmF2 qModel API

F2 ghdadel AR &7
Endpoints

*» Also, two access methods, external and integrated API

3 & F
o8B oo @
El El

¢ Outputs of the model

* Timeseries

e csv file [Time series file

« Timeseries plot T —————
* Heatmap snapshots

e csvfile

* Plot maps
* Daily heatmap animation

[Time series plot

urns a plot for the manthly averages of the Fpeak model at different howrs

g

/Heatmap snapshot file

urns a csw file for different latitudes and longitudes of the monthly aweraged Fpeak model at an hour for a certain spatial time window

g

/Heatmap snapshot

urns a heatmap of the monthly averaged Fpeak model at an haur for a certain spatial fime window

g

/Heatmap daily animation

howrly animation of the manthly averaged Fpeak model for a certain spatial time window. The execution ma;

z




F-peak height (hmF2_gModel )

/Time series plot /Time series file

Returns a plot for the monthly averages of the Fpeak model at different hours

Returns a csv file for the monthly averages of the Fpeak model at different hours

Show/hide detail . .
ow/hide details Show/hide details

Inputs Input: date, latitude and longitude

o
Output:
Name  Description p :
year Insert a year in range [1900,2030) ° Ti me se rles Name Description
integer year Insert a year in range [1900,2030)
(query) 2000 ° 1 .
CSV | e integer

latitude Insert a latitude in range [-70,+70] ue 2000

5 . . (query)

[ ]

?::;r:)r 0.8 TI meseries pIOt latitude Insert a latitude in range [-70,+70]
longitudelnsert a longitude in range [-180,+180] ?uun;b?r 108
number query
(query) 0.5 longitude Insert a longitude in range [-180,+180]

number
Outputs Run /HMF2_TIME_SERIES_FILE/ [ROEOTE NS

Monthly average FPeak height for 2000 at Latitude 40.8 Longitude 0.5

Outputs

—— Month 02
—— Month 03
—— Month 04
Month 05
Month 06
Maonth 07
Month 08
Maonth 09
Month 10
Month 11
= Month 12

3901

month hour (UTC) lat (deg)
1 48.8

Height(km)

2501

D20 0 90 0 0 90 0 0 @ f

1
1
1
1
1
1
1
1
1
1

02 46 810121416182022

Hour (UTC)



/Heatmap snapshot

Raturns 3 hestmap of the monthily sveraged Fpeak madal 3t an hour for 3 cantain spatial time window

Inputs

Name Description

ysar nsart 3 yaar in ranga [1900,2030)
ntagar
qua 2000

y
onth Insert a month in range 11,12

=t
nti

i 12

hour Insartan hourin ranga 0.23]
ntage:

Quary) &

St_min NERT 3 Gtaudan range 70701

Quary)
3t max Insart 3 latitudein ranga 70,+70]
fQuary) m

izn_min Inzart 3 longitudain rangae 180.+180]

fquary) -15

jon_max insart 3 longitudae in range -180,+180]

Run HMFZ AP EaESRaNTE AT

Outputs
23 h UT for month 12 at year 200

0

70

60

40

3 A
. 40

1360

380

370

(W) Wb yeag

350

340

F-peak height (hmF2_gModel )

Input: date, latitude and longitude
Output:
* Maps
e csvfile
* Heatmap snapshot

Input: date, latitude and longitude

Output:
 Heatmap daily animation
(NOT SHOWN)

/Heatmap snapshot file

Returns a csv file for different latitudes and longitudes of the

Show/hide details

Inputs

Cancel

Name Description

year Insert a year in range [1900,2030)
integer
(query)
maonth Insert a month in range [1,12]

2000

integer

(query) 12

hour  Insert an hour in range [0,23]

integer

(query) 23

lat_min Insert a latitude in range [-70,+70]
number

(query) 30

lat_may Insert a latitude in range [-70,+70]
number

(query) 70

lon_min Insert a longitude in range [-180,+180]
number

(query) 13

lon_max/nsert a longitude in range [-180,+180]
number

(query) 40

Run /HMF2_MAP_FILE/ [ReEIaelslie

Qutputs

month
12
12
12

12
12
12
12




Equatorial Plasma Detection === =
(EPB_detectionTool )

Bubbles API
Bubbles AP g7
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e Also, two access methods, external and
integrated API
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Equatorial Plasma Detection
(EPB_detectionTool )

/Available stations

Shows the world map with the different available stations.

* First endpoint

CCCCCC

input required to run this AP

stations

e Returnsam:
stations fron
day beforey

* Issue with the
map in the int



Equatorial Plasma Detection
(EPB_detectionTool )

/Run detection tool
Collects satellite data and runs the detection toal. It returns the significant bubbles for each satellite. The execution may take a while . You can go for a coffee if you want .

 Second endpoint:

Name Description

d Ete Ct i O n tO O | i}:ar Insert a year in range [2009,2023)
* Collects satellite data for a

integer
(query) 30

S i n g | e Stat i 0 n station Insert a station in the list

e Returns the significant 0
bubbles for each satellite
e Could take some time

Qutputs




Equatorial Plasma Detectlon
(EF “JBubbles folder

It returns the plots for all the significant bubbles, output file and logs in a compressed folder.

Show/hide details ]

* Third endpoint: bubbles |,

folder
ZIP FILE

Cancel |

[&] 2023050glpspotenti...  23/08/2023 724 archivoPN  Name Description
|!_'-| 2023050glpspotenti..  23/08/2023 7:24 Archivo PM year Insert a year in range [EDGD,ZDEB}
E| 2023050g! tenti..  23/08/2023 724 Archive PM .
IJ_ glpspotenti Archivo integer
(€] 2023050glpspotenti...  23/08/2023 725 Archivo P
- ) . ) [quer}f} 2023
|&] 2023050glpspotenti..  23/08/2023 7:25 Archivo PM
& 2023050glpspotenti..  23/08/2023 7:25 Archive PN doy  Insert a day of the year in range [1,366]
|ﬂ_' 2023050glpspotenti..  23/08/2023 7:25 Archivo PM integer
| @ bubbles_glps 20230... 23/08/2023 T:25 Archivo de (query) 50 —
@ bubbles_glps_20230... 23/08/2023 T:25 Archivo TX) —

station Insert a station in the list ‘
string
(query) 9lps ¥

Run /BUBBLES_FOLDER/ [EEEEIReIN{s{IlE

Outputs

Unrecognized response type; unable to display.



Potential bubble plot crsstss a piot for sl the bubblss that havs been previously identifisd with the run detection tool ~

- - G /bubbles_plot/ Bubble ~
Equatorla Plasma Detectior -- ==
" e WY | name Description
year
(EPB_detectionTool ) = v
— o 2023
doy
/Potential bubble plot
Creates a plot for all the bubbles that have been previously identified with the run detection tool.
Show/hide details
* Fourth end P
Name Description
[ ) I t . t i Insert a year in range [2000,2023)
NPUt: sate

integer
(query) 2023

fro I I l t h e SE doy Inserta day of the year in range [1,368]
integer
(query) 30

L] Ret u r n S p | ( station Insert a station in the list
string
h (query) glps ¥

ST E C’ t e p sat Insert a Satellite number in range [1,32]
integer

and the tra = :
0 Insert the time in seconds when the bubble started [0,26400] =
integer . e

(query) 9450

Clear Qutputs 5.0
H Qutputs —_—
* Issue with th

) SIGNIFICANT BUBBLE detected at PRN 12 at station glps
the integrate

LI (mLI), PRN 12 at station glpst0: 9450s, tf: 16050s duration: 110.0 min

8 =
/ - - e’ . . . %
—_ D N ’:--5— -'.‘:d“" R ‘~?; ﬂ: .‘4 . - A." ."' :.‘ r % N P ‘.‘..\ N.‘ - -
E4l + STECLPS @ - v T WS U}'? pe L AV A ]
= « stec_calc o .‘q é
~2{ « sTECPE . \
STECLI °

—
-150 -l00 -50 0 50 100 150 -100 -95 -90 -85 -80



Conclusions

* BOB1 _gModel and hmF2_gModel ready to keep only the integrated
API

 EPB_detectionTool integrated API needs to be improved:
* Figure size
e Zip format

* How to deal with a large number of demands in the API?



__ HORIZON 2020

Thank you for your attention!

WEB: https://www.pithia-nrf.eu

The PITHIA-NRF project has received funding from the European Union’s Horizon 2020 research and innovation

programme under grant agreement No 101007599


http://www.pithia-nrf.eu/

	Slide 1: Access to OE DataCollections
	Slide 2: What was written in the proposal?
	Slide 3: Bottomside Thickness (B0B1_qModel )
	Slide 4: Bottomside Thickness (B0B1_qModel )
	Slide 5: Bottomside Thickness (B0B1_qModel )
	Slide 6: Bottomside Thickness (B0B1_qModel )
	Slide 7: F-peak height (hmF2_qModel )
	Slide 8: F-peak height (hmF2_qModel )
	Slide 9: F-peak height (hmF2_qModel )
	Slide 10: Equatorial Plasma Detection (EPB_detectionTool )
	Slide 11: Equatorial Plasma Detection (EPB_detectionTool )
	Slide 12: Equatorial Plasma Detection (EPB_detectionTool )
	Slide 13: Equatorial Plasma Detection (EPB_detectionTool )
	Slide 14: Equatorial Plasma Detection (EPB_detectionTool )
	Slide 15: Conclusions
	Slide 16

