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Introduction

2026 will  mark my 22nd year of storm chasing across Tornado Alley, a journey that  started 
with  a curiosity  based on my lifelong  fascination with  the weather, which has grown into  a 
deep passion for  storm clouds and the raw beauty of nature.

My annual mission chasing supercells and tornadoes across the Plains has become a core part  
of who I  am, and what I  hope to share with  you today.

If  you enjoy epic skies, extreme weather, and natural  beauty while  on an extended vacation 
road trip,  then this presentation is definitely  for  you.

If  youôre just  curious or even frankly  sceptical about what may seem like a ñcrazy pastimeò, 
then I  hope Iôll be able to reassure you that  Iôm not ñcrazyò. 

Rather than the dramatised version of storm chasing you may have seen in  the movies or on 
YouTube, Iôd like to offer you a balanced view based on genuine factual content with  images of 
my own, from  an authentic  chaser perspective based on years of safe chasing.



The Journey in Tornado Alley in 2025 

Χ ōŀǎƛŎŀƭƭȅΣ ǿŜ ŘǊƛǾŜ ǘƻ 
wherever we forecast 

severe weather is going 
ǘƻ ƻŎŎǳǊ Χ

Χ ноΣсну ƳƛƭŜǎ 
<38,026 kms> over 12 
ǎǘŀǘŜǎ ƛƴ ф ǿŜŜƪǎ Χ



Storm Spotting/Chasing ï Why?

ÅThe majesty of Nature on the Plains - the storms are awe-inspiring - itôs not just about tornadoes, 

ÅGet the opportunity to photograph some unforgettable sights,

ÅEnjoy a great road trip through some amazing scenery,

ÅVisit interesting & quirky places in historic & modern middle -America,

ÅSample interesting local places to eat ï sometimes on the run ,

ÅShare the experience with a group of like-minded adventurous people.

"Storm chasing might be a misnomer ... in actuality, storm chasing can more 
accurately be described as road -trip roulette aided by meteorologyò

also makes a contribution to public safety via Spotter Network ï www.spotternetwork.org

This is not ñdisaster tourismò 

http://www.spotternetwork.org/
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Tornado Frequency per 10,000 sq miles



The Atmosphere & Clouds Above You
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Major Ingredients for Severe Weather

Moisture ï the 
primary ñfuelò

Weather Systems/
Jet Streams

The ñCapò

Cool, Dry Air
Aloft

The 
Sun

(heating)



Some Crucial Physics about the Atmosphere
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Moist air releases heat as it condenses into clouds



Latent Heat of Condensation & Precipitation

Some interesting metrics:

Å severe weather needs a ready source of water vapour ï at 1 ½ million sq kms with SSTs in the mid to upper 
20 celsius in May/June, the Gulf of Mexico is a great source of water vapour

Å it takes about 2,400 k/joules of energy to evaporate one litre  of water from the sea surface

Å this is almost an hourôs energy use for the average household, or about the energy I burn on a bike ride 
of 25 kms or so

Å when that water vapour condenses into cloud droplets, that latent heat of condensation is released

Å an average thunderstorm lifts 500 million litres of water , so releases a VERY large amount of latent heat as 
it sucks in water vapour, condenses it into cloud droplets which releases that heat powering the updrafts

Å the latent heat released is 500 million x 2,400 k/joules of energy = approx. 45,000 households annual 
energy use ï in just ONE ordinary thunderstorm, let alone a long -lived supercell!!

Å to form one raindrop, at 100 times the diameter, takes about a million cloud droplets ï warm-phase 
collision/coalescence or ice-phase deposition/accretion of super-cooled cloud droplets

Å 1 cm depth of rainfall over 50 sq kms takes about 500 million litres of rainwater



Using Physics to create explosive updrafts
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é now what we need is to create a rising parcel, 
trigger clouds/convection, and release all that 

latent heat from the low -level moisture é



Understanding the ñCapò

A layer of warmer air above the surface which traps heat/moisture/energy ï an inversion

A critical element in this part of the world for the most severe weather



Lift and Convective Initiation

To get storms going, we need something to initiate lift/convection - some triggers are:

ÅIntense local heating

άǘƘŜǊŜΩǎ ŀƭǿŀȅǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ŎƭƻǳŘǎέ



To get storms going, we need something to initiate lift/convection - some triggers are:

ÅIntense local heating,

ÅOrographic lift ς air flowing over 
hills/mountains or simply uphill

άǘƘŜǊŜΩǎ ŀƭǿŀȅǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ŎƭƻǳŘǎέ

Lift and Convective Initiation



To get storms going, we need something to initiate lift/convection - some triggers are:

ÅIntense local heating,

ÅOrographic lift ς air flowing over 
hills/mountains or simply uphill,

ÅConvergence ς winds from different 
directions coming together

άǘƘŜǊŜΩǎ ŀƭǿŀȅǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ŎƭƻǳŘǎέ

Lift and Convective Initiation



To get storms going, we need something to initiate lift/convection - some triggers are:

ÅIntense local heating,

ÅOrographic lift ς air flowing over 
hills/mountains or simply uphill,

ÅConvergence ς winds from different 
directions coming together,

ÅLift in the atmosphere ς jet stream 
divergence, or trough approaching

άǘƘŜǊŜΩǎ ŀƭǿŀȅǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ŎƭƻǳŘǎέ

Lift and Convective Initiation



To get storms going, we need something to initiate lift/convection - some triggers are:

ÅCold front ς cold air advancing 
into warmer air

άǘƘŜǊŜΩǎ ŀƭǿŀȅǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ŎƭƻǳŘǎέ

Lift and Convective Initiation



To get storms going, we need something to initiate lift/convection - some triggers are:

ÅCold front ς cold air advancing 
into warmer air

ÅWarm front ς warm air advancing 
over cooler air

άǘƘŜǊŜΩǎ ŀƭǿŀȅǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ŎƭƻǳŘǎέ

Lift and Convective Initiation



To get storms going, we need something to initiate lift/convection - some triggers are:

ÅCold front ς cold air advancing into 
warmer air

ÅWarm front ς warm air advancing into 
cooler air,

ÅDry line ς boundary between hot, 
denser dry air and moist Gulf air

άǘƘŜǊŜΩǎ ŀƭǿŀȅǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ŎƭƻǳŘǎέ

Lift and Convective Initiation



To get storms going, we need something to initiate lift/convection - some triggers are:

ÅCold front ς cold air advancing into warmer air

ÅWarm front ς warm air advancing into cooler 
air,

ÅDry line ς boundary between hot, denser dry 
air and moist Gulf air,

ÅOutflow boundaries ς thunderstorms produce 
pools of cold air like cold fronts

άǘƘŜǊŜΩǎ ŀƭǿŀȅǎ ŀ ǊŜŀǎƻƴ ŦƻǊ ŎƭƻǳŘǎέ

Lift and Convective Initiation
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of 
Air

Potentially explosive updrafts

¢ƘŜ ά/ŀǇέ
& layer of warm air aloft

Moisture/
Warmth

Cool, Dry Air
Aloft

and convection is triggered that ñbreaks the Capò

Instability

é if the right atmospheric ingredients are in place é



What if the CAP doesnôt break?

é after hours waiting on a dusty country road watching for convection ï a ñCAP bustò é



é but, if the CAP is broken, an explosive updraft é

é already up to 
45,000 ft in less 
than an hour é



The Coriolis Effect é

Note:  the Coriolis effect is is rather weak at 
the small local scale, but does have an effect 

on large scale weather systems

Note:  the Coriolis effect is a pseudo force, deflecting 
the apparent path of a moving object/wind to the 

right over the surface as the Earth rotates



Some additional ingredients for tornadic storms:

ÅDirectional shear - winds which change direction as you rise up ï induces rotation in the 
parent thunderstorm, intensifyimg  the local low pressure system with inflowing winds & rising air

Note:  compared to this induced rotation by wind profiles, the Coriolis 
effect is relatively weak at the small local scale of a thunderstorm

In general, to get tornadoes we need long -lived rotating supercells ï the first ingredient is:



ÅDirectional shear - winds which change direction as you rise up ï induces rotation in the 
parent thunderstorm as the rising air induces a local low pressure system, with inflowing winds

Note:  this lifting & stretching of vorticity into the updraft is the primary source of rotation for tornadoes

ÅSpeed shear - winds which increase in speed as you rise up ï vents a storm by tilting it over, 
and induces rolls in the atmosphere which can be stretched vertically & tightened by updrafts

Some additional ingredients for tornadic storms:



ÅDirectional shear - winds which change direction as you rise up ï induces rotation

ÅSpeed shear - winds which increase in speed as you rise up ï vents a storm by tilting it 
over, and induces rolls in the atmosphere which can be stretched vertically

ÅLow level shear ï inflow air in the right direction relative to storm movement  - a 
right -moving thunderstorm can increase streamwise vorticity, which is then lifted by the 
updraft into the vertical, increasing rotation and pressure falls, & enhancing the updraft 

Some additional ingredients for tornadic storms:

é a top-down view of a 
supercell thunderstorm ï red 
arrows marking moist, warm 
inflows into a small -scale low 

pressure system é



ÅDirectional shear - winds which change direction as you rise up ς induces rotation

ÅSpeed shear - winds which increase in speed as you rise up ς vents a storm by tilting 
it over, and induces rolls in the atmosphere which can be stretched vertically

ÅLow level shear ς inflow air in the right relative direction to storm movement, 
enhances vorticity

ÅStorms moving in the right direction at boundaries - sustaining their access to 
warm, moist air

ÅCloud bases not too high ς 1,500 mtrs or less

ÅMinimal competition/interference from other severe storms

About 2% of all thunderstorms are supercells, and only some supercells produce 
tornadoes ς but, which ones?

A number of factors must come together in precisely the right way, and at the right 
time, in order to produce a tornado ς ŀƴŘ ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ ǘƘŜƻǊȅ ƛǎ ǎǘƛƭƭ ƛƴŎƻƳǇƭŜǘŜ Χ

Some additional ingredients for tornadic storms:



é a Supercell Thunderstorm ï a lot going on é

é a long-lived rotating heat 
engine, moving across the 

landscape sucking in 
moisture & releasing 

energy ï a single intense 
storm, potentially lasting 

for hours é

é note the downwards 
flowing blue arrows ï the 
forward flank downdraft 
helps generate vorticity 

along its boundary, and the 
rear flank downdraft 
tightens up low-level 

rotation, and is perhaps the 
triggering event for 
tornadogenesis é

é the tornado is just a tiny appendage under a storm 
that can extend for hundreds of kilometres  é



so, how do we forecast, determine targets and close in on a storm?

ÅGround  & air observations ï surface & atmospheric conditions
ÅLocal weather stations/observing sites/twice daily weather sounding balloons

Forecasting & targeting ï critical for success

é surface maps é é surface observations é



ÅStorm Prediction Centre
ÅDay 1, 2 & 3 outlooks
ÅMesoanalysis discussions ï issued during the day
ÅSevere thunderstorm watches, tornado watches ï and then warnings

ǘƘŀǘΩǎ ǳǎ

é SPC Outlooks é é Mesoanalysis Discussions é é Severe Thunderstorm or 
Tornado Watches é

so, how do we forecast, determine targets and close in on a storm?

Forecasting & targeting ï critical for success



ÅWeather Models <large supercomputer-driven analysis of forecast patterns>
ÅFrom several weeks to several hours , plus SPC hourly mesoscale analysis site
ÅSoundings/hodographs to assess atmospheric potential/tornado probabilities
ÅVarious Convective Allowing Models <ñCAMsò>

ÅSupercell initiation & coverage; storm type & movement

é long-range model forecasts éé hourly mesoscale analysis é

é profile of atmosphere é

é simulated radar forecast é

so, how do we forecast, determine targets and close in on a storm?

Forecasting & targeting ï critical for success



National Weather Service local 
forecasters issue these with 
updates throughout the day:

ÅArea Forecast Discussion

ÅDetailed Analysis Discussion

so, how do we forecast, determine targets and close in on a storm?

Forecasting & targeting ï critical for success



Satellite images
ÅVisible, infra-red & water vapour ς updated every 15 minutes

é visually sighting clouds forming, location of boundaries, and the location and intensity of storms é

so, how do we forecast, determine targets and close in on a storm?

Forecasting & targeting ï critical for success



ÅRadar analysis <via GRLevel 3 software> - Doppler radar data from across the US ï updated every 10 minutes

ǘƘŀǘΩǎ ǳǎ

é a key tool for tracking storms relative to our GPS position ï especially after dark é

so, how do we forecast, determine targets and close in on a storm?

Forecasting & targeting ï critical for success



ÅVisually on the ground, looking out the windows ï thatôs us   

é assessing what storms are doing in ñreal timeò vs inherent delays in digital data é

Forecasting & targeting ï critical for success



é closing in on a storm - ñwhatôs in there?ò

é elements of a severe thunderstorm é

ZERO
METERING



Getting visibility under the base can be a challenge é

Looking for:

Å lowering under the base,
Å rising scud clouds,
Å formation of a wall cloud,
Å signs of rotation,

in conjunction with radar data



é safely positioning for visibility under the base é

é in general, we donôt ñhook sliceò nor ñcore punchò - nor ever ñzero-meterò é

ZERO
METERING

Ideal position Preferred area 
to target



A example chase day from May 23rd, 2025

Ok ï if youôve managed to absorb that, would 
you like to see what a chase day looks like? 



USA weather maps ï 7am CDT

Multiple mid -level shortwave troughs progress from the 
southern/central Rockies across the adjacent High Plains 
with up to 35 -40 kts of upper level winds from the west. 

Χ ŀǊŜŀ 
of 

interest 
Χ

A weak low over the central High Plains should 
encourage modest low-level moisture transport into parts 

of eastern CO/western KS by peak afternoon heating. 

Χ ŀǊŜŀ 
of 

interest 
Χ

500 mb chart Surface map

Previous daysô analysis of forecast models had suggested that NE Colorado would be a promising target ï so we organised 
to get on the road by 7am CDT to make the long drive north. The morning  weather maps reconfirmed this analysis.



Storm Prediction Center  Outlooks at 8am CDT

Convective Outlook Tornado Outlook

Χ ǘŀǊƎŜǘ ŦƻǊ 
ǘƘŜ Řŀȅ Χ 

Χ ǿƘŜǊŜ ǿŜ 
ǎǘŀǊǘŜŘ Χ 

ñA narrow corridor of destabilization, with 35-45 kt of deep-layer shear, should support organized supercellular  convection.ò

These SPC Outlooks reconfirmed the target for the day.

Slight Risk of Severe Weather 2% Risk of Tornadoes



The drive ahead of us é

745 miles <1,008 kms> 
from Sayre, OK to 
Goodland, KS via 

Padroni, CO

across Oklahoma, 
Texas, Kansas, 

Nebraska and into 
Colorado



SPC updated Outlooks at 11:37 am CDT

Favourable upgrade to a 5% tornado risk around our target area.

A 5% risk is a tornado occurring within 25 miles of any given point within the target area.

Χ ǘŀǊƎŜǘ ŦƻǊ 
ǘƘŜ Řŀȅ Χ 

ǿŜΩǊŜ ƘŜǊŜ

Convective Outlook Tornado Outlook

Slight Risk of Severe Weather 5% Risk of Tornadoes



Itôs 11:55am CDT, and weôve driven 286 miles é

After leaving at 7am CDT, we still have 226 miles <364 kms> to go to our initial target é

Χ ƛƴƛǘƛŀƭ ǘŀǊƎŜǘ ŦƻǊ 
ǘƘŜ Řŀȅ Χ 

Χ ǿŜΩǊŜ ƘŜǊŜ ŦƻǊ ŀ 
{ǳōǿŀȅ ƭǳƴŎƘ ǘƻ Ǝƻ Χ 

Χ aŎ5ƻƴŀƭŘΩǎ 
ōǊŜŀƪŦŀǎǘ ǘƻ Ǝƻ Χ 

Χ ŎƻŦŦŜŜ ŀǘ 
{ǘŀǊōǳŎƪǎ Χ 



Early to mid -afternoon developments  é

é 3:14pm MDT ï having reached our target at 
2:55pm MDT, the cell in the SW of the 
Nebraska Panhandle has caught our eye é

ǘƘŀǘΩǎ ǳǎ

é 1:53pm CDT ï mesoscale forecast discussion 
issued over our target area ï weôre just about 

to cross into Nebraska é

Χ ǿŜΩǊŜ 
ƘŜǊŜ Χ

Χ ǘŀǊƎŜǘ Χ

άƻǳǊ ǎǘƻǊƳέ



Targeting our first storm é

é 4:10pm MDT - heading towards severe-
warned storm thatôs dropping SE into the 

target area in NE Colorado é

ǘƘŀǘΩǎ ǳǎ

é 4:17pm MDT - first views 
of rapidly intensifying 

severe-warned storm é



Storm intensifying ï getting tornadic? é

é 4:18pm MDT - already plenty of rising scud 
under the base, chaser on the west side 

reporting a funnel/tornado é

é 4:23pm MDT - anvil edge getting that sharp clear 
delineation, evidence of a powerful updraft - inflow 

band forming into the updraft base é



Tracking storm motion & intensity é

é 4:26pm MDT - intensifying 
further, turning right into inflow é

ǘƘŀǘΩǎ ǳǎ

ǘƘŀǘΩǎ ǳǎ

é 4:33pm MDT é now dropping SSE, cutting off our 
visibility under the base - time for us to drop south é



Getting electrified ï a good sign é

é 4:41pm MDT é é 4:51pm MDT é



Repositioning to stay in front of storm é

é 5:04pm MDT - prominent 
inflow tail to the updraft base é

é 4:57pm MDT - heading 
south to reposition on road 
south of Atwood, CO é

ǘƘŀǘΩǎ ǳǎ



First tornado sighted to our west é

é 5:07pm MDT - getting quite sculpted layers éé 5:10pm MDT - first of the tornadoes - a 
dusty vortex west of us, south of Atwood, CO é



Officially ñtornado-warnedò é

é 5:12pm MDT - dusty vortex dissipating éé 5:15pm MDT - ñtornado on the groundò warning é

ǘƘŀǘΩǎ ǳǎ



Tracking the ñhook echoò relative to us é

é 5:26pm MDT - developing a strong hook echo 
just to our west é

é 5:29 MDT - hook echo 
continues to intensify é

ǘƘŀǘΩǎ ǳǎ
ǘƘŀǘΩǎ ǳǎ



The main tornado develops é

Χ рΥосǇƳ a5¢ Χ Χ рΥосǇƳ a5¢ Χ Χ рΥосǇƳ a5¢ Χ Χ рΥотǇƳ a5¢ Χ

Χ рΥотǇƳ a5¢ Χ Χ рΥоуǇƳ a5¢ Χ Χ рΥоуǇƳ a5¢ Χ

é sequence of 7 photos as main tornado rapidly develops just to our west of our location on road south of Atwood, CO é


