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• Introduction and motivation

• ‘Data is merely a raw material of knowledge.’ 

•                                                       (New York Times)

• Science is hungry for data.

• Aggregation – a process for compilation of a data 
set from different trusted data sources

• Consolidation – a process for assemblage of a 
structured data set using the aggregated data 

• Space weather (incl. ionospheric and geomagnetic) 
data aggregation and consolidation for multi-
disciplinary research 
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• Problem statement

• Data sets are mostly collected with best intentions, 
resulting with unexpected consequences. 
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• Problem statement: development of a forecasting 
model of GNSS positioning performance 
deterioration caused by space weather and 
ionsopheric conditions

•  

Space weather – GNSS positioning 
performance coupling model
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• Overview of 
data sources 

• Issues: (i) 
bespoke 
scenario-
related data 
access, (ii) 
systematic 
provision of 
data  
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• Overview of data content and formats

• Issues: (iii) numerous formats, (iv) different 
sampling rates, (v) various expressions of a time-
stamp as sample’s ID

•  
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• Overview of data content and formats

• Utilisation of raw single- and dual-frequency GNSS 
pseudoranges provided through Android Location 
API (selected devices) – GSA Raw Measurement 
Task Force

Reference: GSA GNSS Raw Measurements Task Force. 
(2017). Using GNSS raw measurements on Android
devices (white paper). European GNSS Agency. Prague, 
Czechia. Available at:
http://bit.ly/2BiQ4s2
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• Methodology proposal

• (i-a) Structured description of space weather data 
applications to allow for systematic and seamless 
data utilisation

• (i-b) Categorisation of space weather data 
applications

• (i-c) Standardised terminology and onthology

• (ii) common agreement on data access procedure 
and methodology (incl. structures of web-addresses)
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• Methodology proposal

• (iii) Set of dedicated data parsers have to be 
developed

• R environment for statistical computing

• Selection of R libraries in support of data wrangling 
(tidyr, tidyverse, dplyr, lubridate)

R is available as an open 
source software at: https://
www.r-project.org/
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• Methodology proposal

• (iv) Varying sampling rates should be treated with 
statistical methods, such as Moving Average 
(smoothing, filtering) – R package smooth

• (v) cross-discipline agreement on datum expression 
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• Methodology demonstration
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• Recommendations

• 1. International collaboration on cross-disciplinary 
data format standardisation, considering 
environments for data processing

• 2. Description and categorisation of scenarios of 
space weather data utilisation

• 3. Capacity development in widely embraced and 
utilised computational environments

• 4. Research facilitation in the segment of efficient 
data preparation and data quality assessment
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