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3. Ionospheric Physics

4. Sun to Mud Physics
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1. Solar & Interplanetary Physics

2. Magnetospheric Physics

3. Ionospheric Physics 1. Geophysics

Introduction
My experience:
1. UCLA
2. Northrop Grumman and    

The Aerospace Corporation
3. The Aerospace Corporation 

and Social Media
4. Millersville University         

and Social Media

• That heliophysics disciplines are 
compartmented is common 
knowledge to experts

• However, many non-experts 
believe heliophysics is a single 
regime dominated by solar 
phenomena

• These conflicting perspectives 
lead to miscommunication when 
interacting with non-experts
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Subject matter experts (aka. “SMEs”) in operational space weather 
routinely interact with non-experts in daily forecast briefings, strategic 
planning, and even architecture design

So let’s recall some of what you’ve learned as a reminder of the immensity 
of what you may be called upon to translate to the non-expert
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4
Manolis Georgoulis
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Mauro Messerotti

Our Sun is just one of many radio frequency 
noise engines that exists in a noisy heliosphere.

But it can scream really, really loudly
and typically, not on cue.
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Paradigm shifts in our approach to forecasting solar 
activity can lead to new insights.

Never ignore the little things. They may just be the 
“bright points” that illuminate the path forward.

Scott McIntosh
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Emilia Kilpua

Solar wind is a messy and complex zoo of structures.
Expect deviations from the ideal.
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Ian Richardson

These complexities aren’t always easy to see or categorize. 
Despite all our instrumentation and observations,

much remains hidden from view. 



9

9

Domenico Di Mauro and Stefania Lepidi
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Dedong Wang

A backpack of energetic particles
can ruin your entire day.
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Result of 
Coupling with

Ionospheric variability

Inspired by the lesson from Prof. Mendillo (BU) @ International School of Space Science (ISSI), L’Aquila (Italy), Prof. Sandro Radicella

Lucilla Alfonsi

The ionosphere is affected from above and 
below. Everything, everywhere, in every time 

couples into it.
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Kirsti Kauristie

Ionospheric effects are multi-variate, multi-scale, and  
omnipresent.

Operational data mining of existing satellite constellations 
is key to future forecasting success.
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Anti Pulkkinen

When it comes to effects on the ground, 
operational space weather is the Wild West.

Make new laws. Change the game.
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Tom Berger

Do not be lulled into thinking models can solve 
all our problems.

Modeling is no silver bullet.
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Yana Maneva

Just when it seems that everything is working 
according to plan, 

inevitably there will be a power outage.

It’s what you do during these times that matter most.
You improvise. You adapt. You overcome.
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Now, let’s look at how perspectives in the non-expert world have changed 
over the years.
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Needs in Space Industry Sectors are Broadening
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Public Perception of Space Weather Then and Now
Then, circa 2014 (Solar Cycle 24 Maximum):
• Few people knew what space weather was, they thought you 

were joking 
• NGT famously said, “When I think of Space Weather, I think of 

weather on other planets.”
• We had to invoke the Carrington-Class event in order to 

capture public attention

Now, circa 2024 (approaching Solar Cycle 25 Maximum):
• A large number of space environment forecasters, subject 

matter experts (SMEs), and stakeholders are active on social 
media

• Tens of thousands of local ”field reporters” including citizen 
scientists, engineers, and enthusiasts continually generate 
anecdotal reports of space weather impacts across sectors

• This paradigm shift is creating an atmosphere of accountability 
that presents new challenges for both academic & operational 
communities 

• The public knows of space weather, but it is through a different 
kind of lens than we might expect
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Cell phone camera CCDs sensitive enough to capture low-light events including Aurora

Impacts of the Mobile Phone Camera Revolution
Common Myths:
• Mega-Flare
• Killshot
• Micro-Nova
• Power Grid Killer
• Armageddon from the Sun
• God’s wrath
• Basically, any space 

weather event that spells 
Doomsday for Earth’s 
weakening magnetic field 
and all electronics on Earth 
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Public Perception of Space Weather Then and Now
Then, circa 2014 (Solar Cycle 24 Maximum):
• Few people knew what space weather was, they thought you 

were joking 
• NGT famously said, “When I think of Space Weather, I think of 

weather on other planets.”
• We had to invoke the Carrington-Class event in order to 

capture public attention

Now, circa 2024 (approaching Solar Cycle 25 Maximum):
• A large number of space environment forecasters, subject 

matter experts (SMEs), and stakeholders are active on social 
media

• Tens of thousands of local ”field reporters” including citizen 
scientists, engineers, and enthusiasts continually generate 
anecdotal reports of space weather impacts across sectors

• This paradigm shift is creating an atmosphere of accountability 
that presents new challenges for both academic & operational 
communities 
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The public knows of space weather, but thanks to pop-culture, 
the Carrington-Class event has taken on a new meaning
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The Carrington-Class Event as Modern Space Weather

Pet names for a Carrington-Class 
Event Today:

• Mega-Flare
• Kill-Shot
• Micro-Nova
• Power Grid Destroyer
• Armageddon from the Sun
• God’s Wrath
• Black Swan

Basically, it is any space weather 
event that spells doomsday for 
Earth’s weakening magnetic field, 
all our technology, and ultimately 
all life on Earth 
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1921 Railway Storm

1941 Playoff Storm
1967 Near WWIII Storm

1972 Apollo Era Storm

1933 Birth of Radio Astronomy 1948 Birth of Solar Radio Astronomy

Timeline of Extreme Solar Storms over the Solar Activity Cycle since 1900

Rise of Grand Solar Maximum1859 Carrington Storm
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Mild Storm Class…?Carrington Storm Class Super Storm Class Moderate Storm Class
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1972 Apollo Era Storm

1967 Near WWIII Storm
1941 Playoff Storm

1921 Railway Storm

1859 Carrington Storm

1933 Birth of Radio Astronomy 1948 Birth of Solar Radio Astronomy

Timeline of Extreme Solar Storms over the Solar Activity Cycle since 1900
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2003 Halloween Storms
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2024 Mother’s Day G5 Storm
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Impacts of Region 3644 & Mother’s Day Geomagnetic Storm 10 May 2024

Evolution of Region 3644 
• 10 X-flares

– including the largest of this 
cycle)

• 1 G5-storm 
– largest since 2005)

IMPACTS
• HF/VHF Radio Blackouts
• Aviation
• GPS Scintillation Risk 

– Evolution of ROTI
• Precision Farming
• Starlink
• Auroral Scatter

31
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Starlink “Degraded Service” During 10- 12 May 2024

10 May 2024 USA

10 May 2024 Australia

10 May 2024 Canada
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10 May 2024 Canada

10 May 2024 Australia

10 May 2024 USA

12 May 2024 Canada

12 May 2024 Australia

12 May 2024 USA

Starlink “Degraded Service” During 10- 12 May 2024



35 https://landmarkimp.com/news/news/blog/geomagnetic-storm-affecting-gps-signals--may-2024/

Mother’s Day G5 Storm Dramatically Affects Precision Farming 
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https://www.agri-pulse.com/articles/21096-solar-storms-throw-off-farmers-gps-systems-in-the-heat-of-planting

Mother’s Day G5 Storm Dramatically Affects Precision Farming 
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Mother’s Day G5 Storm Dramatically Affects Precision Farming 

https://www.engadget.com/the-geomagnetic-storm-is-a-nightmare-for-farmers-relying-on-precision-agriculture-tech-180252016.html
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Lessons Learned from Terrestrial Meteorologists
Harry Volkman: First Broadcast Meteorologist

John Morales: Meteorologist for FEMA Region 4

~1960
Then, Circa 1960:
• Terrestrial weather had similar origins and growing 

pains communicating to the general public
• Meteorologist Harry Volkman was the first to transition 

military weather forecasts into the public domain 
• He demonstrated effective communication was key to 

informing non-experts without eliciting fear and panic 

Now, Circa 2024:
• Emmy winning meteorologist John Morales works in 

arguably the most challenging market with extremely 
complex weather conditions in South Florida

• He admits communicating effectively is still key to 
informing without perpetuating fear

• Balancing the use of scientific language for accuracy 
with simple language for clarity (and brevity) remains 
non-trivial

• Bridging the gap between experts and non-experts is 
going to take some time

Today
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• Social media is acting as an unofficial laboratory test-bed for 
scientific model development, as well as for discussion, 
cross-disciplinary research, and training of SMEs

• Reciprocity exists as public awareness also grows through 
this “informal training” 

• Non-experts are also exploiting this online repository of 
space weather information, training, and data

• more aware of environmental impacts across technology 
areas and space sectors

• University-accredited training 
programs catering to the 
operational space weather 
community 

• Data products that 
communicate more pictorially

• Aggregation of data showing 
interrelationships between 
different regimes
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Bridging the Gap Between Expert and Non-Expert
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Petra Vanlommel

Never underestimate the power of simplicity.

And when it all seems overwhelming…


