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• Task 3.1 – Survey of existing operational models forecasting Kp, Dst, and AE  
Month 1-3 (IRF,USFD,SRI NASU-NSAU) 
Identify existing operational Kp, Dst, and AE forecast models. Analyse their respective requirements and benefits considering, e.g. inputs, latency, 
lead time, and resources. Detailed knowledge is available for the models available to the team. 

• Task 3.2 - Identify and collect relevant data  
Month 4-6 (IRF) 
Collect historic real time ACE data, Science Level 2 ACE data, Kp, Dst, and AE. An SQL database shall be set up where the data are collected. 
Analyse data sets with respect to quality and coverage. Also include the coming DSCOVR spacecraft in the study. 

• Task 3.3 - Evaluate and verify a set of selected existing models  
Month 7-9 (IRF, USFD, SRI NASU-NSAU) 
The models from Task 3.1 that are available to the team shall be verified using the datasets identified in Task 3.2. In this activity it is important to 
consider both science level data and real time data. This task also includes the identification and application of appropriate verification methodologies. 
As inputs methodologies from the meteorological domain [Jollife and Stephenson, 2012] and previous COST ES0803 Action [Wintoft et al., 2012] 
shall be used. 

• Task 3.4 - Develop further existing Kp and Dst models  
Month 10-24 (IRF, USFD, SRI NASU-NSAU) 
The verification carried out in Task 3.3 will provide insights on how to improve existing Kp and Dst models. Classifications and categorisation 
methods will also be developed and applied with the purpose of improving existing models. The formulated verification strategy (Task 3.3) shall also 
be applied to the models. 

• Task 3.5 - Develop new AE forecast models  
Month 16-30 (IRF, USFD, SRI NASU-NSAU) 
As a first step to provide a baseline the model in Gleisner and Lundstedt [2001] shall be implemented and verified (Task 3.3). The classifications and 
categorisation methods (Task 3.4) shall also be applied to provide insight to appropriate parametrisation of the high resolution (minute) solar wind and 
AE data. E.g., the approach in Gleisner and Lundstedt [2001] was to use 10 minute averages, however, averages are not always the most suitable way 
of reducing the complexity as important features may be missed. Again, the formulated verification strategy (Task 3.3) shall also be applied to the 
models. 

• Task 3.6 - Implement models for real-time operation  
Month 28-36 (IRF, USFD, SRI NASU-NSAU) 
The improved and developed models shall be implemented for real time operation. The contributing institutes have long experience in this field. The 
data needed to drive the models shall be downloaded and stored in the database in real time. Various checks considering data quality and timeliness 
shall be implemented and mitigated. The output from the models shall be stored in the database and also provided over ftp/http. Simple web site with 
the forecasts shall be implemented tailored for this project. 
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D3.7 models
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D3.7 sample result

Guaranteed NARMAX (SRI-Kp-RM and SRI-Kp-GP)
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SWIFT input (WP 7)
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The International Space Environment Service (ISES) is a 
collaborative network of space weather service-providing 
organizations around the globe. Our mission is to improve, to 
coordinate, and to deliver operational space weather services. ISES 
is organized and operated for the benefit of the international space 
weather user community.

ISES currently includes 16 Regional Warning Centers, four Associate 
Warning Centers, and one Collaborative Expert Center. ISES is a 
Network Member of the International Council for Science World Data 
System (ICSU-WDS) and collaborates with the World Meteorological 
Organization (WMO) and other international organizations.

ISES has been the primary organization engaged in the international 
coordination of space weather services since 1962. ISES members 
share data and forecasts and provide space weather services to 
users in their regions. ISES provides a broad range of services, 
including: forecasts, warnings, and alerts of solar, magnetospheric, 
and ionospheric conditions; space environment data; customer-
focused event analyses; and long-range predictions of the solar cycle.

Regional Warning Center - Sweden 
Hosted by IRF since 2000
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ESA SSA http://swe.ssa.esa.int
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Dissemination
• Presentations at ESWW 2016 and 2017. 

• Posters at ESWW 2016 and 2017, Space Weather workshop in Leiden 
2017, SRS meeting in Kiruna 2018. 

• Published paper “Forecasting Kp from solar wind data: input parameter 
study using 3-hour averages and 3-hour range values”, Peter Wintoft, 
Magnus Wik, Jurgen Matzka och Yuri Shprits, J. Space Weather Space 
Clim. https://www.swsc-journal.org/articles/swsc/abs/2017/01/
swsc160051/swsc160051.html. 

• Submitted paper “Evaluation of Kp and Dst predictions using ACE and 
DSCOVR solar wind data”, Peter Wintoft and Magnus Wik, Space 
Weather Journal, June 2018. 

• Draft manuscript “Forecasting the AE indices using model and 
parameter studies with neural networks”, Magnus Wik and Peter 
Wintoft, J. Space Weather Space Clim.

https://www.swsc-journal.org/articles/swsc/abs/2017/01/swsc160051/swsc160051.html
https://www.swsc-journal.org/articles/swsc/abs/2017/01/swsc160051/swsc160051.html
https://www.swsc-journal.org/articles/swsc/abs/2017/01/swsc160051/swsc160051.html
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• Submitted to SWJ. Higher cost for open access. 
Covered by PROGRESS? Will occur after project 
ends.


