Access to multi-instrument data with focus on the
ionosphere using different ESPAS data sources

ESWW11, Nov. 17 - 21, 2014
Liege, Belgium

Jens Berdermann for the ESPAS consortium
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ESPAS Front Page (https://www.espas-fp7.eu/portal/)

®) boPda

HOME S5EARCH BROWSE SUPPORT

Search and Download Register and Validate
observations, collections, files or data from 40 your data source in ESPAS
providers

ESPAS is a data infrastructure facilitating access to observations, models and predictions of the near-Earth space environment
extending from the Earth's atmosphere up to the outer radiation belts.

Access to 40 data repositories with heterogeneous data from ground and space, in situ and remote sensors.
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ESPAS - Registration

o) boPda

HOME SEARCH BROWSE

o) GaPdo

HOME SEARCH BROWSE SUPPORT

to participate to the ESPAS platform or gair

Confirm Password (*) -

Thank you Martin Kriegel for registering to the ESPAS system.
| An e-mail has been sent to your email address. Follow the instructions to activate your account.
~ Affiliatior

Organisation

Domain (*]

Comments The ESPAS Conzortium - Copyright 2

This project has rece funding from the European Union's Seventh Framework Programme for research. technological development and demonstration under grar

"

# Check If you are a data provider admini:




ESPAS Front Page — Start browse the Metadata

®) boPda

HOME S5EARCH < BROWSE > SUPPORT

Search and Download Register and Validate
observations, collections, files or data from 40 your data source in ESPAS
providers

ESPAS is a data infrastructure facilitating access to observations, models and predictions of the near-Earth space environment
extending from the Earth's atmosphere up to the outer radiation belts.

Access to 40 data repositories with heterogeneous data from ground and space, in situ and remote sensors.
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ESPAS Front Page — Start browse the Metadata

LOGIN REGISTER
@ EEDH Near earsH space dabia infrastructure for e-5eience

HOME SEARCH SUPPORT

IN THIS 3ECTION
Navigate in ESPAS Overview

Metadata

Navigate in data providers information accessible via ESPAS: platforms, projects, instruments,
models, collections etc. Statistics

Start typing to select optior
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ESPAS Front Page — Start data search

®) boPda

m S5EARCH > BROWSE SUPPORT

Search and Download Register and Validate
observations, collections, files or data from 40 your data source in ESPAS
providers

ESPAS is a data infrastructure facilitating access to observations, models and predictions of the near-Earth space environment
extending from the Earth's atmosphere up to the outer radiation belts.

Access to 40 data repositories with heterogeneous data from ground and space, in situ and remote sensors.
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Data search using time period

*) BaPdu

HOME SEARCH BROWSE SUPPORT MY ACCOUNT

Time Periods: 2013-02-01 - 2013-02-03 00:00 - 23:59 UTC

Back = Submit

Start New Search

Select Download dataset files or data values (observed properties) and go to My Account to monitor their progress

Select 3 period of the observations

The ESPAS Consortium - Copyright 2012

This project has received funding from the European Union's Seventh Framewori Programme for research. tzchnological development and demanseration under grant agreement no 283576,
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Refine
search
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(e) PCPAS e sesilindmiriess

BROWSE SLIPPORT Y ACCOUMNT

HOME

Ll
- silslgh (q g sl
Time Periods: 201 3-02-01 - 2013-02-03 0000 - 23:58 UTC g o

Start New Search
Rezults

Select Download dataset files or data values (observed properties) and go to My Account to monitor their progress

Number of Dbservations : 183 & Download =

« Project

Observation Collections

< Region of Space

w Andenes Mapnetometer Data

« Platform

~ Athens Digisonde SA0 files (autoscaled)

+ b

mrantion Collactinn
« DIAS Bottomside Electron Density Moweasting Maps
« Model

~ DIAS dally f-plots of fminfoF2 from Athens Digisonde
w Dimersionabity Instance

~ DIAS daily f-plots of M{3000)F2 from Athens Digisonde
« Instrument

~ DIAS Nowcasting Maps of MUF - transmission point: Athens (Greece)
+ Dimensicnality Timeline

~ DIAS SIRMUP nowcasting maps of foF2

~ DIAS SIRMUP nowcasting maps of M(3000)F2




Data search: Add Asset

HOME “ FEROWSE SUFPORT AP ACCOUNT

Time Periods: 20030007 - 2083-02-00 G000 - 2354 UTC
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Data search: Add Asset
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Data search: Project

o) GaPds

ctic e
] Pioges®
Time Periods: 2013-02-01 - 2013-02-03 00:00 - 23:59 UTC red

BROWSE SUPPORT MY ACCOUNT

Back  Submit
Start New Search

Results

Select Download dataset files or data values (observed properties) and go to My Account to monitor their progress

Observation attributes Number of Observations : 5 < Download ~

® Region of Space: lonosphere
® Observation Year: 2013

® Model: TEC Map Processor Observation Collections
® Instrument: GNS5 Receiver

Refine by

~ Project

% Space Weather Application Center

lonosphere (3)

 Platform

The ESPAS Consortium - Copyright 2012

nth Framework Programme for research, technological develop: stration under grant agreement no 283676
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Add name
for download

Dataset Files Download

You can give a name to your download request. If you leave it empty the default
name will be the date of the request.

Request name

Download

Refine by

~ Project

~ Platform

4

The ESPAS Consortium - Copyright 2012

This project has received funding fram the Eurcpean Union's Seventh Framework Programme for research, technological development and demonstration under grant agresment no 283676,
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Start download

Hello, Martin Ki

Dataset Files Download

Your request is being processed. Please, go to MyAccount to monitor its progress.

Refine by

~ Project

% Space Weather Application Center

lonosphere (3)

v Platform

£

The ESPAS Consartium - Copyright 2012

This project has receivad funding from the European Union's Seventh Framewiark Programme for research, tachnological development and demanstration under grant agreement no 283676,
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Check
My Account

for progress ° EEDHB

SEARCH BROWSE SUPPORT

My Dataset File Downloads My Perscnal Info

Check out your download requests.They have a time stamp of the request. Just click on a I;'yDE‘tasjtF'Ie
request to see its progress, information about it, and a list of download URLs if it is OWn 0365

completed. My Data Values
Downloads

~ 2014-11-16 11:37:10

Time Periods ~ 2013-02-01 - 2013-02-03 00:00 - 23:59 UTC

Refine

Project  Space Weather Application Center lonosphere

Expiration Date  2014-12-16 11:37:10
Status  SUBMITTING

The ESPAS Consortium - Copyright 2012

This project has received funding from the European Union's Seventh Framework Programme for research, technological development and demenstration under grant agreement no 283676




Check
My Account

for progress ~ EEDHB

SEARCH BROWSE SUPPORT MY ACCOUNT

My Dataset File Downloads My Personal Info

Check out your download requests.They have a time stamp of the request. Just click on a ;‘IyDa‘ms;mIe
request to see its progress, information about it, and a list of download URLs if it is own oacs

completed. My Data Values
Cownloads

~2014-11-16 11:37:10

Time Periods  2012-02-01 - 2013-02-03 00:00 - 23:59 UTC
R ns

Project  Space Weather Application Center lonosphere

Expiration Date  2014-12-16 11:37:10
Message Download request is being processed

Status  PENDING

The ESPAS Consartium - Copyright 2012

This project has recefued funding from the European Union's Seventh Framewori Programme for research, technologicsl development and demonstration under grant agreement no 283676




Check
My Account
for progress

o) BaPds

SEARCH

BROWSE SUPPORT MY ACCO

My Dataset File Downloads

Check out your download requests.They have a time stamp of the request. Just click on a
request to see its progress, information about it, and a list of download URLs if it is

completed.

- 2014-11-16 11:37:10

Time Periods

Project

Expiration Date

Message

2013-02-01 - 2013-02-03 00:00 - 23:59 UTC
ptions

Space Weather Application Center lonasphere

2014-12-16 11:3710
Processing of download request has started. Associated

providers will be contacted to process the specified
reguest.

RUNNING

My Personal Info

My Dataset File
Downloads

My Data Values
Downloads

# © B3935

I
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TEC Products
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Monitoring of the ionospheric state- TEC reconstruction

Total Electron Content (TEC) 2014-02-27 20:00:00 UT
-90° 0° +90° 180°

180°
M

180° -90° 0° +90° 180°
lonospheric Range Error (L1) / m
0.0 1.62 3.24 4.86 6.48 8.1 9.72 11.34 12.96 14.58 16.2
0 10 20 30 40 50 60 7b Bb 90 100
TEC/ TECU

The global Total Electron Content (TEC) Map updated every 15 min for monitoring the
actual state of the lonosphere. Example from the 27t February 2014 at 8 pm and
10 pm shows ionospheric disturbances above North America caused by a medium size
geomagnetic storm. Such disturbances can have effects on the performance of Space

Based Augmentation Systems (SBAS) such as the American WAAS or the European
EGNQOS system.

. (@) BaP

Dear BartH shace 125

L b=
: [
e
5 -
¥ P

-

F_"



Monitoring of the ionospheric state- TEC reconstruction

Total Electron Con Total Electron Content (TEC) 2014-02-27 22:15:00 UT
180° -90° 180° _90° 0°

+90° 180°

L]
180° -90° 180° -90° 0°

+90° 180°
lonosp lonospheric Range Error (L1) / m
0.0 1.62 3.24 4.86 0.0 1.62 3.24 4.86 6.48 8.1 9.72 11.34 12.96 14.58 16.2
0 10 20 30 0 10 20 30 40 50 60 76 8I0 90 100
TEC/ TECU

The global Total Electron Content (TEC) Map updated every 15 min for monitoring the
actual state of the lonosphere. Example from the 27t February 2014 at 8 pm and
10 pm shows ionospheric disturbances above North America caused by a medium size
geomagnetic storm. Such disturbances can have effects on the performance of Space

Based Augmentation Systems (SBAS) such as the American WAAS or the European
EGNOS system.
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Monitoring of the ionospheric state- TEC reconstruction

Total Electron Con Total Electron Cont: TEC_Map - TEC_Median (27 days) 2014-02-27 22:15:00 UT
-180° —90° 0 90’ 180°

180° -90° 180° -90°
H 0
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180° -
lonosp lonosph
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________ deviation / TEC/TECU
The global Total Electron Content (TEC) Map updated every 15 min for monitoring the

actual state of the lonosphere. Example from the 27t February 2014 at 8 pm and
10 pm shows ionospheric disturbances above North America caused by a medium size
geomagnetic storm. Such disturbances can have effects on the performance of Space

Based Augmentation Systems (SBAS) such as the American WAAS or the European
EGNOS system.
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Moderate ionospheric Storm on 27./28. February 2014
EGNOS
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GNSS scintillation

‘%}‘”“ Rostock (2)

Neugt?glltz (Zfi

% Brunswmk <\

! ? @ Sensor Station
.Gmch (2) A Central Processing and Control Facility

Origin: Equatorial plasma flow reverses around twilight,

driving Rayleigh-Taylor instability (RTI) and
bubble creation
Causes: Amplitude Scintillation
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Equivalent Slab Thickness provided by SWACI

Slab thickness over Juliusruh/IAP and corresponding
ionosonde data of the IAP Kuehlungsborn (54.4° N;13.4° E).
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Slab thic(ness T

* Measure of the width of the shape of the vertical electron density profile
» Defined by the ratio of the total electron content (TEC) and the peak electron density of the

local ionosphere.

F2 LAYER PEAK HEIGHT hmF2/km

» To compute the peak electron density, vertical sounding data from different ionosonde stations

are used.

* The corresponding TEC data are extracted from the SWACI TEC maps.
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F10.7

Monthy Mean Slab Thickness km

Climatology of daily averaged slab thickness

350 T T T T T T T T T T T T T ™

- Strong decrease of
monthly and daily
averaged slab thickness
over Juliusruh during
solar cycle 23

- No significant correlation
of averaged slab
thickness values with

300

250

200

150

100

°% 98 00 02 04 06 08 10 )
Year F10.7 index
550, ;O g T - No clear seasonal
variation

LU ) L

500}
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i.e. cooling of the

T_ - thermosphere ?
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The TEC Time Series Plotter is a
demonstrator for an ESPAS value added
service generated by the ESPAS data
provider DLR.

It allows to plot and analyse the time
series of Total Electron Content (TEC)
values and the corresponding range
errors for different radio frequencies at
selected locations worldwide for a given
time period.

It supports the detection of space
weather effects and the related influence
on navigation systems.

Poster:

“Value added services within the ESPAS system
Open Session on Recent Advances in

Space Weather Science

Wednesday 19 November

#7 (o EB HE S
DLR jé\%‘*—.ﬁ\éj .,_,,_,m_ﬁ:___::__p
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@ BEDHE TEC Time Series Plotter

A demonstrator for an ESPAS value added service provided by the ESPAS
data provider DLR Neustrelitz.

#7 Deutsches Zentrum
DLR fiir Luft- und Raumfahrt

Which locations on Earth do you want to analyse?

Simply add some locations to your time series plot by clicking on the map or by entering the coordinates or addresses in

the form below the map. You can delete locations by using a right click on the map or delete all locations at once by using

Longitude Latituds Location Map actions

Add loation to map! | Remava all lacations!

Which time period and which time interval do you want to analyse?

Please specify the start and the end time ac:
data by setting a time interval of interest.

cording to your downloaded ESPAS data. Here you can limit the amount of

Start Time EndTime  inteval
B 02/03/2014 00:60 UTC L] 5 Minutes

May we ask for some TEC data provided you by ESPAS?

Please specify the location of your downloaded ESPAS data and click the progress bar to start generating the time series
plot. The data is plotted right after the import of your ESPAS dataset was successful. Feel free to readjust your filter
settings to refresh your time series plot.

You may download the data or an image file of the generated time series for further investigations.

Fath to Data Progress
&/TimeSeries/ WebContertdata

Total Electron Content (TEC) in TEC units (TECU)




Step 1: Location
Which locations on Earth do you want to analyse?
Simply add some locations to your time series plot by clicking on the map or by entering the coordinates or addresses in the

form below the map. You can delete locations by using a right click on the map or delete all locations at once by using the
form below the map.

Grafiken © 2014 NASA, TerraMetrics | Nutzungsbedingungen ~ Fehler bei Google Maps mekden

Longitude Latitude Location Map actions
Enter longitude in ® B4 Enter latitude in® B4 Enter location e.g. DLR Neustrelitz Add location to map! Remove all locations!

Dear BartH shace 125
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Step 2: Time period selection

Which time period and which time interval do you want to analyse?

Please specify the start and the end time according to your downloaded ESPAS data. Here you can limit the amount of data
by setting a time interval of interest.

Start Time End Time Interval

25/02/2014 00:00 UTC B 02/03/2014 00:00 UTC = 5 Minutes

Step 3: Start processing
May we ask for some TEC data provided you by ESPAS?

Please specify the location of your downloaded ESPAS data and click the progress bar to start generating the time series plot.
The data is plotted right after the import of your ESPAS dataset was successful. Feel free to readjust your filter settings to

refresh your time series plot.
You may download the data or an image file of the generated time series for further investigations.

Path to Data Progress

data
Extracting the data of your interest from data/TEC_GB/2014/056/DLRNZ-GNSS-GCG-R-2-TCAV-NC-GB-M05-D-

2014-056-20-05-00json ...

i DLR




Step 4: Results

May we ask for some TEC data provided you by ESPAS?

Please specify the location of your downloaded ESPAS data and click the progress bar to start generating the time series plot.
The data is plotted right after the import of your ESPAS dataset was successful. Feel free to readjust your filter settings to
refresh your time series plot.

You may download the data or an image file of the generated time series for further investigations.

Path to Data Progress

data

Generation of plot finished. Click the progress bar to reprocess the plot.

Total Electron Content (TEC) in TEC units (TECU)
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Poster: “Value added services within the ESPAS system” Open Session on Recent Advances in Space
Weather SC|ence Wednesdav 19 November
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Thanks for your attention!

Contact:
German Aerospace Center
Institute of Communication and Navigation

Jens Berdermann
Kalkhorstweg 53
D-17235 Neustrelitz
Germany

fon: +49 3981 480 106
fax: +49 3981 480 123
mail: jens.berdermann@dlr.de

DLR
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