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1. Overview of the IonoWG

2. IGS ROTI Maps

• 2022 IGS Virtual Workshop IonoWG Recommendations 

5. Summary 

• Extension towards Equatorial region and Southern Hemisphere 

• Data processing enviroment

• Application 

• Current status, Northern Hemisphere  

• Methodology

• Results, New IGS ROTI Fluctuations product 

4. Cooperation with International LOFAR Telescope (ILT) for potential synergies 
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2022 IGS Virtual Workshop Recommendations 
Name of Working Group and Chair: Ionosphere Working Group, Andrzej Krankowski

• Continuation of work on IGS real-time service for global ionospheric total electron content 

modeling.

• Preparation of final version of IGS ROTI maps extension towards low latitudes and Southern 

Hemisphere.

• Continuation of cooperation with IRI and ILT communities.

• Close cooperation with the Real-Time Working Group in order to elaborate full real-time 

VTEC and ROTI products.
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The activity has signifficant

group of geophyical users

interrested in.

Example of IGS ROTI Maps Product

➢ The ROTI Maps processor operates routinely
since January, 1, 2015

➢ It was processed and collected data and
resulted product from 2010 up to now since
the test service established

➢ ROTI Maps product available on NASA CDDIS

➢ Representative stations database have been
actualised for 2020-2022 on base data
avaliability and latancy

➢ Finished reprocessing of ROTI Maps for 2020-
2022 on base updated stations database

Ionospheric irregularities intensification 

and extension captured by IGS ROTI Maps. 

Moderate geomagnetic storm, August 2021 

Detailed description of the ROTI Maps Product available in the papers:

Iurii Cherniak, Andrzej Krankowski, Irina Zakharenkova, Observation of the ionospheric irregularities over the Northern Hemisphere: Methodology

and service, Radio Science 49, 8 pp. 653-662, 2014, doi.: 10.1002/2014RS005433

Iurii Cherniak, Andrzej Krankowski, Irina Zakharenkova, ROTI Maps: a new IGS ionospheric product characterizing the ionospheric irregularities occurrence, 

GPS Solutions, 22,  69, 2018, doi.: 10.1007/s10291-018-0730-1
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Iurii Cherniak, Andrzej 

Krankowski, Irina 

Zakharenkova, 

Observation of the 

ionospheric irregularities

over the Northern

Hemisphere: Methodology

and service, Radio 

Science 49, 8 pp. 653-662, 

2014, doi.: 

10.1002/2014RS005433
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and service, Radio 

Science 49, 8 pp. 653-662, 

2014, doi.: 

10.1002/2014RS005433
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2014, doi.: 
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Case of 2015 St. Patrick’s Day storm

• ~ 5300 stations

~2000 multi-GNSS stations 

(GPS + GLONASS+GALILEO+BEIDOU)

• ROTI maps with 

time resolution 15 min

spatial resolution 2 x 2 degree

Main chalange – non uniform global distribution of permanent GNSS stations

IGS ROTI Maps extension toward Southern Hemisphere and low latitudes

~150

~350

~2500

Iurii Cherniak, Irina Zakharenkova, Andrzej Krankowski, ROTI Maps: Current 

Status and Its Extension towards Equatorial Region and Southern 

Hemisphere, Sensors 2022, 22(10), 3748; doi.: 10.3390/s22103748
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IGS ROTI Maps extension toward Southern Hemisphere and low latitudes

ROTI Maps for Southern Hemisphere

ROTI Maps for Low Latitudional region

Preliminary results – ROTI maps on validation stage 
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Iurii Cherniak, Irina Zakharenkova, Andrzej Krankowski, ROTI 

Maps: Current Status and Its Extension towards Equatorial 

Region and Southern Hemisphere, Sensors 2022, 22(10), 3748; 

doi.: 10.3390/s22103748
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Krankowski, ROTI Maps: 

Current Status and Its 

Extension towards 

Equatorial Region and 

Southern Hemisphere, 

Sensors 2022, 22(10), 

3748; doi.: 

10.3390/s22103748
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Iurii Cherniak, Irina 
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Krankowski, ROTI Maps: 

Current Status and Its 

Extension towards 
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Sensors 2022, 22(10), 
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Iurii Cherniak, Irina Zakharenkova, Andrzej Krankowski, ROTI Maps: Current 

Status and Its Extension towards Equatorial Region and Southern Hemisphere, 

Sensors 2022, 22(10), 3748; doi.: 10.3390/s22103748
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Thank You!
Andrzej Krankowski

kand@uwm.edu.pl

Contact:


