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About Melissa

• Caught her first Aurora on Oct. 1-2, 2013
• Co-Founder of Aurora Summit
• Founder of Michigan Aurora Chasers
• A writer at heart; Published The 45th Parallel 
Series guidebooks, poetry, novels & short stories
• Interviewed for Thrillist, USA Today, NPR’s all 
things Considered, iHeartRadio
• Served as a NASA Social Media Ambassador for 
the launch of the Solar Orbiter



… and Science Communicator!

In the office, Melissa works as 
Manager of Marketing & Communications 
for the University of Michigan Department 
of Climate and Space Sciences. 

● Interviews researchers in fields of 
space weather & climate change 

● Leads communications for the 
University of Michigan Space Institute

● Manages websites, social media, 
marketing and press at the
Space Physics Research Laboratory



Human to @ElioTheSunDog
Caught his 1st Aurora, STEVE, Corona, Totality







Now we know Aurora is solar matter or 
plasma that originates from sun spots, 
solar flares, filaments and coronal holes 
on the sun’s surface.

Originating on the Surface of the Sun



● Solar Flares
● Eruptions
● CMEs
● CH HSS: Coronal 

Hole High Speed 
Stream

● Filaments
● Co-rotating 

Interactive Regions
● The Ever Present 

Solar Wind

Understanding the Cause of Aurora: Solar Wind



Magnetic Fields, Satellites & Impacts, Oh My!

SDO: Solar Dynamics Observatory
ACE: Advanced Composition Explorer
SOHO: Solar and Heliospheric Observatory

It’s remarkable that our magnetic 
field naturally protects us. 

Source: ESA

93 Million Miles of Space Weather



What is the “Bz”? Meet the “Gatekeeper”
● Southward Bz
● More Negative
● Oscillate back and forth
● Like an open door

          #ThatPeskyBz

Award-winning image courtesy of EGU Blog



Particles Collide with Air Molecules to Emit Light

Colors are created when excited 
particles entering Earth’s 
atmosphere interact with 
molecules like oxygen, hydrogen 
and nitrogen to emit light.

Oxygen - High Altitude: Red

Hydrogen, Helium: Purple, Pink

Oxygen - Low Altitude: Green

Nitrogen: Blue  



Many Methods for Predicting Aurora
Beginner Apps, Kp Alerts, Webcams

Beginner K-Index, Predictions, Ovation Model, HPI

Intermediate Space Weather Live, Real Time Solar Wind 

Intermediate Coronographs, SolarHam, Ap-Index

Advanced WSA-Enlil, CME Scoreboard, Magnetometer Plots 

Advanced  Analyzing CMEs, Understanding Flux Ropes



WSA-ENLIL Solar Wind Prediction Model
Tracking Coronal Mass Ejections from the minute they leave the sun’s surface.



K-Index & Geomagnetic Storm Scales

Kp 9 • G5 Storm Extreme Geomagnetic Storm

Kp 8 • G4 Storm Severe Geomagnetic Storm

Kp 7 • G3 Storm Strong Geomagnetic Storm

Kp 6 • G2 Storm Moderate Geomagnetic Storm

Kp 5 • G1 Storm Minor Geomagnetic Storm

Kp 4 or Less  Below Storm Levels

The K-Index measures geomagnetic activity on a scale of 0-9.



A Direct Line to NASA



The Limitations of the K-Index: Be Weary of Kp
The K-Index actually describes the strength of geomagnetic activity associated with Aurora. 
When referred to as a “planetary average,” this is called Kp. Kp is not a perfect tool.

● The national forecasting standard
● A forecasting tool, not a good real-time tool
● Data from magnetometers across the world
● An average over 3 hours
● Often refers to the past
● Available on many apps, which may lag
● Not an exact science
● Other data becomes more important



The K-Index
Evaluating average planetary geomagnetic activity and G-Storms by latitude

Source: Space Weather Prediction Center



Forecasting by Latitude: Kp & K-Index

The K-Index can be used to understand how far south Aurora may appear based 
on predicted conditions. It also works well to compare displays in history.

In real time, Kp is not a good indicator of Aurora activity.



Overcoming Light Pollution to View the Aurora

Light pollution by Location
Search your area at 
www.LightPollutionMap.info



Ovation Model Components of the Ovation

Source: Space Weather Prediction Center

The model uses the solar wind velocity and interplanetary 
magnetic field measured at the L1 orbit position, located one 
million miles from Earth, to calculate three types of electron 
precipitation and proton precipitation which strongly correlate 
with the aurora. (SWPC)
● Simpler than it looks, beginning with labels & dates 
● Top left: Agency name, Forecast, Date of Forecast
● Top right: Covers important aurora strength details
● HPI (Hemispheric Power Index) — Hemispheric Power is 

another measure of aurora strength.
● Lead Time
● Bottom right: Times of the last model run and actual 

observations
● Bottom left: Legend with colors showing the probability
● Energy Deposition: Measures the energy flux or amount 

of energy Aurora is putting into the atmosphere



Variations of Ovation

Source: Space Weather Prediction Center

Many sources give you the Ovation Model in a video loop, but only the last second or so refers to the 
forecast. The new “Aurora Forecast” version is overstated. The still image forecast model is more 
reliable. 

Video   Tomorrow Night’s Forecast Version   30-Minute to Real-Time Model



What it takes 
to see Aurora
Many factors have to align 

to create the Northern Lights, 
on Earth and in Outer Space!

The Right Conditions in Space
● Solar activity
● Direction of the solar wind
● Solar wind composition: Speed, Density, Bt, Bz
● A favorable Bz: This is essentially the gatekeeper
● Conditions can change instantly

The Right Conditions on Earth
● Starry nights
● Dark skies
● Moon phase & obstacles
● Northern location
● Eyesight visibility



Things to Consider
● Scout Out a Location
● Light Pollution or Dark Sky Maps
● Cloud Cover & Weather
● Sunset, Twilight & Moonrise
● Reliability of the Forecasts
● Patterns of the Northern Lights
● Safety, Sleep & Sanity

Number #1 Tip: Plan something 
exciting in case you get aced!



● Hours: Two hours before and after 
local magnetic midnight

● Season: September to April 
● Years: Solar Maximum is a time at the 

height of the 11-year solar cycle*

* In the 11-year solar cycle, activity on the 
sun’s surface gradually increases over time, 
reaching a peak during 1-2 years, then a 
gradual decline. It’s part of a 22-year cycle, 
where the poles on the sun reverse.

Chasing at the Peak



Chasing during Solar Maximum

Solar flare erupting from the surface of the sun. (Science Photo Library via Getty Images)



Official News on October 15, 2024

● Peak of the 11-year solar cycle of our sun
● Every 11 years, the sun’s magnetic poles flip
● A period of time — not a day, week or month



Monitoring Sunspots



Explosive Aurora Events in 2024

● Catch the Aurora on May 10, 2024?! 
Did you also know it was visible at low 
latitudes for three nights in a row: 
- May 10
- May 11
- May 12

● June 10-11, 2024
● August 11-12, 2024
● October 7-8, 2024
● October 10-11, 2024



Implications for Infrastructure
The strong geomagnetic storms that produce stunning Aurora events can cause 
havoc in our infrastructure and space operations. 



Game Changers after 1999

Never before could we instantly see 
Aurora sightings anywhere.

Never before could we use pocket 
cameras to detect color at night. 

Never before could we capture such high 
altitudes and far distances on camera.

Never before could we use scientific 
models to predict Aurora. 



A Direct Line to NASA

Historic G5 Storm



Mapping the Historic G5 Storm
Aurora Chaser Chris Wicklund worked with enthusiasts around the world to map 
every location where Aurora was seen on May 10, 2024. It was spotted in every 
U.S. state including Hawaii and many unusual parts of the globe.



What did the 
Ovation Model 
Look Like on 
May 10, 2024?



#LiveChase
Led a Live Chase on May 10, 2024, 
during historic G5 Storm. We 
celebrated 100K with a Statewide 
Live Chase, June 10, 2024! 

Photo by Karen SerwatowskiPhoto by Lauren KovichPhoto by Patricia Parker



At the Cutting Edge of Emerging Science
Our Work at University of Michigan Climate & Space 



Missions at University of Michigan



University of Michigan Space Institute
Founded in 2019, the hub 
of space-related research 
at the University of 
Michigan:

● Conducting research 
from space

● Designing systems to 
operate in space

● Allowing humans to 
live in space

space.umich.edu



Space Physics Research Laboratory
Extreme Labs for testing 
space-flight ready 
instruments and electronics. 

During recent years, SPRL 
faculty and engineers have 
built more than 30 space 
instruments, instrumented 
numerous sounding rockets, 
balloons and aircraft, and 
developed ground-based 
instruments.

sprl.umich.edu



Space Weather Modeling Framework & Centers

● SWMF invites the ideas of 
scientists, developers, and 
scholars around the world. 
The versatile tool can be 
used to study the Sun, the 
heliosphere, and planetary 
environments.

● Space Weather Centers 
of Excellence including the 
CLEAR Center at 
U-M Climate & Space Updates & News: linktr.ee/UMclasp



The mission of the MSGC is to 
create, develop, and promote 
programs that reflect NASA 
strategic interests and support 
cooperation between 
academia, industry, state and 
local government in science 
and technology in Michigan. 
Various opportunities for 
educational and research 
funding are available.

Michigan Space Grant Consortium

www.mispacegrant.org



NASA Missions
● CYGNSS Mission, 2015
● Parker Solar Probe, 

2018
● SunRISE & Ground 

Radio Lab, 2025
● Geospace Dynamics 

Constellation, 2027
● MAAX Aurora Imaging 

Mission Concept
● Instrumentation such as 

SPICES spectrometer



SunRISE Mission: 2024
● NASA’s Sun Radio Interferometer 

Space Experiment (SunRISE)
● SunRISE Ground Radio Lab
● “NASA’s 6-pack of Satellites Ready 

for their Moment in the Sun” 





The Aurora Summit

● Founded in 2017 by a team of three: 

Dixie J. Burbank, Melissa F. Kaelin 

& Dr. Mike Shaw

● Celebrating the Art, Culture, Science

& Photography of the Aurora

● Registration launches in June each year

● Open to the public

Aurora Summit 25 
Featuring Dan Zafra, Capture the Atlas
November 7-9, 2025 | Northern Wisconsin

Join the Adventure:
TheAuroraSummit.com



Michigan Aurora Chasers

● Founded January 20, 2021

● Over 127,000 members

● Featured in the new book by Bob King:

“Magnificent Aurora: A comprehensive guide 

to nature’s greatest light show”

● Logo created by Admin Patrick Grubba

● Home of the #LiveChase

● Supporting International Dark Sky Parks

Get Our Guides: 
MichiganAuroraChasers.com



The 45th Parallel Series

● Aurora Chasing Guidebooks 

expanded from Great Lakes to 

anywhere in the Mid-latitudes 

● Cover Photos feature Shannon 

Kivi of 906 Images, and Michele 

Aucello in a professional collab

● Seven new chapters

● Available on B&N and Amazon



iPhone Photos I’ve Taken

Northwestern Michigan and Northeastern Michigan 2024



Iceland Aurora
February 13, 2024, Budir and Langaholt, Iceland, 
Photos by Jim Klingshirn.



Michigan’s New International Dark Sky Sanctuary
Aurora, the Milky Way 
and Light Pollution, 
Photo by Justin Miller, 
JM Naturescapes, 
Beaver Island, Michigan.



Auroral Arc with Pillars

Lower latitudes can 
offer a wider spectrum 
of color due to the 
atmospheric chemical 
gradient as seen from 
the side, not from 
below. Photo by Tim 
Wenzel.



Aurora Rays, Veils, Overhead
Featuring the Michigan Aurora Chasers

Photo by DJ Studios Photography, Marquette, MI Photo by Jenn Boss Mainka, Northern Michigan



“STEVE,” the Sub-Thermal Emission Velocity Enhancement

Photo by Justin Miller, JM Naturescapes, Beaver Island, MI, Sept. 19, 2023, Silver Lake Dunes



STEVE with “Picket Fence”
STEVE, although not an aurora, appears along 
with picket fences at more southerly locations. 
Midland, Michigan. Photos by Tim Wenzel



STEVE with the “Picket Fence”

Photo by Clayton Adams, Upper Peninsula, MI Photo by Pamela Hofacker Teachout, MI



“SAR,” the Stable Aurora Red arc

Photo by Joanne Furton, Colorado, May 10, 2024



Aurora Pillars/Rays

The entire sky was lit up. Munising, 
Michigan, IPhone 13 with a 30 
second exposure on September 17, 
2024, at 5:30am. Photo by Mary K 
Prager-Wolfgang



Aurora

August 12, 2024, Forester, Michigan, Photo by Enrique Garcia



Aurora Rays & Meteor

August 12, 2024, 
Secret Sky Barn, 
Kinde, Michigan, 
Photo by Patrick Russell



Aurora

Wetzel Lake, 
Mancelona,
M.A.K Photography
October 10, 2024, 
Photo by
Mary Ann Kennedy



Aurora

Photo by Rachel 
VanFossen



Aurora 
Pillars
Sept. 17, 2024,

Around 6am

Photo by 

Christina Cantu 

Sharp, Mackinac

City, MI



Corona

Photo by 
Robert 
Freeman



Corona

Photo by 
Penny Wall



Corona

Photo by 
Lisa Marks 
Mahon



Corona
Photo by Justin Bradley.



Get Guides to Learn the Chase

Visit our free website for a wealth of 
advice, guides and tools:

● Camera settings and gear
● Aurora forecasting tools
● Viewing locations
● Upcoming events
● Video tutorials

MichiganAuroraChasers.com



Guides to the Night & Etiquette

● An Empowered Guide to Viewing Locations

● MI Aurora Resource List

● Advice Blog: Aurora Chasing in the U.S.

● YouTube: Aurora Chasing in Your Backyard



Blog > Book > YouTube

Explore: KaelinArt.com/Aurora





Making the 
Dream a Reality
Find upcoming events, 
advice, tools, techniques, 
videos, books and more! 

Visit: KaelinArt.com


