
Outsmart Space Weather Forecasts 
to Catch Aurora in Your Backyard

Melissa, the Aurora Chaser



Let’s take a pulse…
Is it a good idea to 
chase Aurora tonight?

Insider Tip: Check the conditions 
during the day, so you can compare 
them to the conditions at nightfall.

When it comes to catching Aurora,
how conditions are trending is often 
more important than one snapshot 
in time.



About the Author

Born Melissa F. Kaelin, Melissa is a writer, artist and social media 
guru who moved to Michigan in 2018, after living in Minnesota and 
Ohio. She began her career as a journalist, and she has published 
many books, including a creative anthology and “Below the 45th 
Parallel,” the beginner’s guide to Aurora Chasing.

In 2017, she co-founded the annual Aurora Summit, a retreat 
celebrating the art, culture, science and photography of the 
Northern Lights. She has moderated the Great Lakes Aurora 
Hunters and other groups. In January 2021, she founded the 
Michigan Aurora Chasers. 

Residing in Ann Arbor, Michigan, Melissa has chased Aurora for 11 
years. She’s has witnessed dozens of Aurora displays across four 
states, and she has led hundreds (maybe thousands) of beginners 
to their first Aurora sighting. 

Melissa F. Kaelin
KaelinArt.com



To name a few…
Founder of the Michigan Aurora Chasers 

Co-Founder of the Aurora Summit: Art, Culture, Science and Photography
Author of “Below the 45th Parallel,” a beginner’s Aurora Chasing guide

Manager of Marketing & Communications at U-M Climate & Space



… and Science Communicator!

In the office, Melissa works as a 
Manager of Marketing & Communications 
for the University of Michigan. 

● Interviews researchers in fields of 
space weather & climate change 

● Writes breaking news in partnership 
with NASA, NOAA and other agencies

● Manages websites, social media, 
marketing and press relations at U-M



Also this…
Human of @ElioTheSpunkyPup
Driver of Sunspot, the Subie
#ALittleSunspot





Space Weather Forecasts

The Wide Array of Forecasting Models



Understanding Space Weather & The Solar Wind

Solar Activity
● Solar Plasma
● Eruptions
● CMEs
● CH HSS: Coronal Hole 

High Speed Stream
● Filaments
● Glancing Blow
● Co-rotating 

Interactive Regions
● Ever Present 

Solar Wind

Source: Space Weather Prediction Center



Magnetic Fields, Satellites & Impacts, Oh My!

Winds Traveling in Space

● Monitor the Sun

● Monitor the Earth

● 92 million miles in between

● Magnetic Field Impacts

● Considering the dreaded dud

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



Kp: The Most Widely Distributed Measure of Geomagnetic Activity



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

● 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
● Other data more important in real time



NOAA’s Geomagnetic Storm Scales

A Geomagnetic Storm is essentially an Aurora happening at storm level conditions.

G5 Storm (aka K9)

G4 Storm (K8)

G3 Storm (K7)

G2 Storm (K6)

G1 Storm (K5)

K4 or Kp4 is 
below storm 
levels.



WSA-ENLIL Solar Wind Prediction Model

Tracking Coronal Mass Ejections from the minute they leave the sun’s surface.



Community Coordinated Modeling Center’s CME Scoreboard
The CME Scoreboard gives analysis of each potential impact, with the method used, the timing, and 
details of each blast. Sample details include the source, strength, and Earth-facing potential.



Geospace Ground Magnetic 
Perturbation Maps

Magnetic Perturbations 
over North America collected 
by the University of Michigan 
Geospace Model



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   Forecast Version      Real-Time Model



What’s trending?

Source: SWPC

The NASA Advanced 
Composition Explorer (ACE) 
satellite enables the SWPC 
(Space Weather Prediction 
Center) to give advance 
warning of geomagnetic 
storms. This 6-hour plot 
shows the conditions of the 
solar wind, from speed, 
density and temperature to 
Phi, Bz and Bt.



Space Weather Prediction Center Using SWPC Forecasts

Break it down:

● Universal Time (UT) Example: 0000-0300

● Kp is given in 3-hour periods of time.

Kp is average geomagnetic strength from 0-9

● It’s a prediction — a very difficult one at that! 

Space Weather is an emerging science.

● Understanding the Rationale



How to Subscribe to SWPC Alerts



Watches, Warnings 
& Alerts Using 
NOAA Scales

Subscribe for free:

swpc.noaa.gov

> Subscribe



Learn More on YouTube! 
If you’d like to spend more time learning how 
to use these tools, check out my channel.

Subscribe: YouTube.com/@MelissaTheAuroraChaser



Observing Aurora on the Ground

From the Eye of the Beholder to the Camera Lens



Mapping Out the Chase: Part I
What value should you look for on the K-index? (K/Kp)

Source: Space Weather Prediction Center



Mapping Out the Chase: Part II

Forecasting by Latitude 

The K-Index can be used to understand how far 
south Aurora may appear based on anticipated 
conditions. It also works well to compare 
displays with historic data.  In real time, Kp is not 
a good indicator of Aurora activity.



Mapping Out the Chase: Part III

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



The Bortle Scale

Light pollution could be the 
only thing stopping you 
from catching the Aurora. 

Q: How far would you drive 
to find dark skies? Are there 
steps you can take to improve 
darkness in your backyard?



What It Takes in Michigan

Leading the Michigan Aurora Chasers



What it takes 
to see Aurora
Many factors have to align 

to create the Northern Lights, 
especially for strong activity to 

reach lower latitudes.

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 
● 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!



Signs of Aurora Activity Approaching 42nd Parallel

K6 Warnings/Watches 
(at least a K5 Watch)

60-90 Gigawatts of Hemispheric 
Power (at least 30gw)

Extremely Low Bz at -10/-15 
(at least -4 or -5 usually)



Sunspot

Southeast of Lansing, 
February 26, 2023, 
iPhone 14

#MIAuroraChasers



Suburban Lake

Just North of Flint, 
March 23, 2023, 
iPhone 14

#MIAuroraChasers



Arctic Circle
Near Coldfoot, Alaska, October 2022, iPhone 14

#MIAuroraChasers



Join us!
We lead an engaged and active 
community!

● Instagram 
● Facebook Group
● Public Page
● Resources:

Linktr.ee/MiAuroraChasers

#MIAuroraChasers



“Below the 45th Parallel”
The Beginner’s Guidebook!
If you are new to the adventure, this advice is designed to 
beat the dozens of obstacles Aurora Chasers face.

The guidebook will give you the information you need to 
finally catch an Aurora display near your home, complete 
with a Digital Resource Guide.

Available at Dark Sky Parks, Stores & Online!
KaelinArt.com/45thParallel

https://kaelinart.com/2022/12/15/below-the-45th-parallel-book-release/


Featuring the Michigan Aurora Chasers

LINK

https://www.facebook.com/melissa.f.kaelin/posts/pfbid0DFHCPQdNwriGX5beYCA9HZxbZw4b9Na1UGxsrh29TQhEWG8TSDqpoMdmQxJtgui4l


Featuring the Michigan Aurora Chasers

LINK

https://www.facebook.com/melissa.f.kaelin/posts/pfbid0buWo4K7EwsD8nE4RcFcqGWaCAijWmYDk1U29LYUcPBWmh3ScbebPtWfTswZmVg5il


At the Cutting Edge of Emerging Science

Our Work at University of Michigan Climate & Space 



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 & the SunRISE 

Ground Radio Lab, 2024
● Geospace Dynamics 

Constellation, 2027
● MAAX Aurora Imaging 

Mission Concept, Stage 1
● 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” 



  ✷ - Bz + 
Kp +  ℹ

In Summary…  
Q: Is there a fool-proof formula to catch Aurora? 
A: no…

@MelissaTheAuroraChaser



My own fool-proof formula to catch Aurora:

1. Starry Skies

2. Negative Bz

3. Your Desired Kp

4. A Mapped Visual

5. Eye-Witness Account: One Live Sighting

A Fool-Proof Formula



Upcoming Events
Night Photo Summit
February 2-4, 2024, Virtual
Register: https://npsummit.live/melissa

Chasing the Aurora at the 45th Parallel
February 13, 2024, Otsego County Library, Michigan

Michigan Aurora Chasers Workshop
March 16, 2024, Headlands International Dark Sky Park
SOLD OUT!

2nd Annual Upper Peninsula Dark Sky Festival
April 11-13, 2024, Keweenaw International Dark Sky Park
(Total Solar Eclipse, April 8, 2024)

Aurora Summit: Celebrating the Art, Culture, 
Science and Photography of the Aurora
October 18-20, 2024, Red Cliff, Wisconsin
Register: TheAuroraSummit.com



But wait… Would you 
chase Aurora tonight?
Let’s check the updated 
conditions….

Beginner Advice: We wait to see at 
least 30gw of Hemispheric Power 
before we even start talking about 
chances in Michigan and much of 
the Great Lakes region.



Q & A

Find More Tips at KaelinArt.com/Aurora



Social Media

KaelinArt.com/Aurora linktr.ee/MiAuroraChasers

Instagram.com/mfkaelin Instagram.com/MiAuroraChasers

linktr.ee/mfkaelin Facebook.com/MichiganAuroraChasers



Links

linktr.ee/MiAuroraChasers

swpc.noaa.gov

SolarHam.net

SpaceWeatherLive.com



More Resources

KaelinArt.com/Aurora  — Melissa’s Aurora Chasing Tips

swpc.noaa.gov — Space Weather Prediction Center, ACE Real-Time Solar Wind

www.gi.alaska.edu — Geophysical Institute, UAF

SpaceWeatherLive.com — Also available in the app

Facebook.com/SolarHam — Solar Activity & Forecasts

Apps: SpaceWeatherLive, The Glendale App, Aurora Forecast

Paid Alert Services: Aurora Notifier, SWPC Texts

Live Sightings: Michigan Aurora Chasers, Upper Midwest Aurora Chasers,  
Northern Lights Alert, Webcams

https://kaelinart.com/aurora/
https://www.swpc.noaa.gov/
http://www.gi.alaska.edu
https://www.spaceweatherlive.com/
https://www.facebook.com/SolarHam

