


[ Introduction ]

2026 will mark my 22" 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 passionfor storm clouds and the raw beauty of nature.

My annual mission chasing supercells and tornadoes acrossthe Plains has become a core part
of who | am, and what | 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 y 0 u qust eurious or even frankly sceptical about what may seemlike ancr aagt i
then | hope | dbkdbleto reassureyouthat!| 6mtfiicr a@y o

Rather than the dramatised version of storm chasing you may have seenin the movies or on
YouTube,| dlikke to offer you a balanced view basedon genuine factual content with images of
my own, from an authentic chaserperspective basedon years of safe chasing.

me 0O



[ The Journey in Tornado Alley in 2025 ]
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[ Storm Spotting/Chasing I Why? ]

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

AThe majesty of Nature on the Plains- the storms are aweinspiring -i t 6s not just about
A Get the opportunity to photograph some unforgettable sights,

A Enjoy a great road trip through some amazing scenery,

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

A Sample interesting local places to eati sometimes on the run & ,

A Share the experience with a group of likeminded adventurous people.

also makes a contribution to public safety via Spotter Network i www.spotternetwork.org
Thisisnotindi saster touri smo



http://www.spotternetwork.org/

Storm Chasing Territory
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[ Tornado Frequency per 10,000 sq miles ]
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[ Major Ingredients for Severe Weather ]
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Decreasing pressure with height

[ 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:

A severe weather needs a ready source of waterapour i at 1 ¥ million sq kms with SSTs in the mid to upper
20 celsiusin May/June, the Gulf of Mexico is a great source of water vapour

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

A'this is almost an houroés energy use for the aver
of 25 kms or so

T>

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

A 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

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

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

A 1 cm depth of rainfall over 50 sq kms takes about500 million litres of rainwater
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Decreasing pressure with height

Using Physics to create explosive updrafts

€ now what we need i s
trigger clouds/convection, and release all that
latent heat from the low -l ev el moi
Cool, Dry Air
Aloft
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[ Understanding the ﬁC%pc‘)

A layer of warmer air above the surface which traps heat/moisture/energy 1 an inversion

1. Sun heats high terrain of )
CO and NM (around 5,000 to 6. If air near the
8,000 feet elevation) ground becomes

warm enough, or if
’ _ cap becomes weak
3. Due to lower elevation of enough, a storm can

the Plains, warm air is now develop
4,000 to 7,000 feet off the
ground. This is the “cap”!

2. Winds blow warm air 4. Warm moist air from the 5, Warm air aloft (cap)
off high terrain into Plains  Gulf spreads underneath  prevents updrafts from
the cap at ground level forming

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




[ Lift and Convective Initiation ]

G KSNBEQa Ifgleaélr NBlFazy T2N Of 2dzRa

To get storms going, we need something to initiate lift/convectisame triggers are:

Alntense local heating Density lifting f /
l \ ‘ Rnsmy' /
Cold air descends ar /
Condensation

Ievel
Wann low density
air rtses




[ Lift and Convective Initiation ]

GMKSNBEQa |fgleaél NBlFIazy FT2N Of 2dzRa

To get storms going, we need something to initiate lift/convectisame triggers are:

Alntense local heating,

Orographic lifting
A Orographic liftc air flowing over ;l'o")ogmphy :groas wind
hills/mountains or simply uphill Andsity Leeward
Dry air

Wind | descends

Moist air




[ Lift and Convective Initiation ]

G KSNBEQa Ifgleaélr NBlFazy T2N Of 2dzRa

To get storms going, we need something to initiate lift/convectisame triggers are:

Alntense local heating, Convergence lifting
A Orographic liftc air flowing over \ ’ )
hills/mountains or simply uphill, '\ "
-
A Convergence winds from different \ ‘ w.%

directions coming together l t S




[ Lift and Convective Initiation ]

G KSNBEQa Ifgleaélr NBlFazy T2N Of 2dzRa

To get storms going, we need something to initiate lift/convectisame triggers are:

Alntense local heating, -l levaom™ 25
g h‘ \ goooLm 912;§n\/9240 m\/zfr
A Orographic liftc air flowing over | \= -
hills/mountains or simply uphill, % ‘
A Convergence winds from different | “:‘
directions coming together,
ALift in the atmosphere jet stream (3
divergence, or trough approaching D: Divergence

C: Convergence

Red: Curvature
Green: Jetstreak




[ Lift and Convective Initiation ]

GMKSNBEQa |fgleaél NBlFIazy FT2N Of 2dzRa

To get storms going, we need something to initiate lift/convectisame triggers are:

A Cold frontg cold air advancing Frontal lifting
into warmer air Cold air beneath warm

Warm air

Cold air




[ Lift and Convective Initiation ]

GMKSNBEQa |fgleaél NBlFIazy FT2N Of 2dzRa

To get storms going, we need something to initiate lift/convectisame triggers are:

A Cold frontg cold air advancing Frontal lifting
into warmer air Warm air over cold

AWarm front¢c warm airadvancing
overcooler air




[ Lift and Convective Initiation ]

G KSNBEQa Ifgleaélr NBlFazy T2N Of 2dzRa

To get storms going, we need something to initiate lift/convectisame triggers are:

A Cold frontc cold air advancing into

warmer air
AWarm frontg warm air advancing into —— _
cooler air, D r)/ nioist
ADry linec boundary between hot, ——
denser dry air and moist Gulf air shallow deep
west East

Texas T E€xas




[ Lift and Convective Initiation ]

G KSNBEQa Ifgleaélr NBlFazy T2N Of 2dzRa

To get storms going, we need something to initiate lift/convectisame triggers are:

A Cold frontg cold air advancing into warmer air

AWarm frontc warm air advancing into cooler
air,

ADry line¢ boundary between hot, denser dry

air and moist Gulf air, | Befle Fourche

! "y ‘.
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s . St
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24

A Outflow boundaries; thunderstorms produce
pools of cold air like cold fronts




Potentially explosive updrafts ]

i f the right atmospheric ingredients are |

t T

Cool, Dry Air Instability
Aloft | ] I

| ¢KS a/ I L¥
& layer of warm air aloft

Moisture/
Warmth

and convection is triggered that nbreaks t




[ Wh a t i t he CAP doesnﬁ]t br eak?

€ after hours waiting on a dustyacdCAPr pusoadewat c




but, 1 f the CAP I s broken], an explosiyv
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é already up t
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North Pole

Southern Hemisphere Northern Hemispbere

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

1020 10115 1040

H L

1020 1015 1040 1020 1015 1040
H L H L

Pressure Gradient Force

+ Coriolis Force + Friction = Resultant Wind

Northern Hemisphere

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



[ Some additional ingredients for tornadic storms: ]

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

ADirectional shear - winds which change direction as you rise upi 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




[ Some additional ingredients for tornadic storms: ]

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

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

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




[ Some additional ingredients for tornadic storms: ]

ADirectional shear - winds which change direction as you rise upi induces rotation

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

ALow level shear 1 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

Heavy Rain
And Hail Radar Indicated
Precipitation Shield

FFD
Gust Front
(Rain Cooled Air)

Forward

€ a top-down view of a
supercell thunderstorm 1 red
arrows marking moist, warm
inflows into a small -scale low

pressure syste




[ Some additional ingredients for tornadic storms: ]

ADirectional shear winds which change direction as you riseqipduces rotation

ASpeed shearwinds which increase in speed as you ris& wpnts a storm by tilting
it over, and induces rolls in the atmosphere which can be stretched vertically

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

AStorms moving in the right directioat boundaries sustaining their access to
warm, moist air

ACloud bases not too high 1,500mtrs or less

AMinimal competition/interference from other severe storms

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

A number of factors must come together in precisely the rightAway, and at the right i
time, in order to produce atornadgF YR (0 KS &OASYUIAFTAO (GKS2NE

/



é along-lived rotating heat
engine, moving across the
landscape sucking in
moisture & releasing
energyil a single intense
storm, potentially lasting

for hours

Ve Ve

é a Supercell ThanUetsgo'rmb on é

over shooting top

<)~

)

7

€ note the
flowing blue arrows i 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

mid-level winds — forward flank
downdraft

gust front

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

do



[ Forecasting & targeting I critical for success ]

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

A Ground & air observations i surface & atmospheric conditions
A Local weather stations/observing sites/twice daily weather sounding balloons

éeésurface maps ¢é ésurface

observat.

ons

é



Forecasting & targeting I critical for success ]

so, how do we forecast, determine targets and close in on a storm?
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[ Forecasting & targeting I critical for success ]

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

A Weather Models <large supercomputer-driven analysis of forecast patterns>
A From several weeks to several hours , plus SPC hourly mesoscale analysis site
A Soundings/hodographs to assess atmospheric potential/tornado probabilities
AvVvarious Convective All owing Models <i

A Supercell initiation & coverage; storm type & movement

éeprofile of atmosp

SPC Mesoscale Analysis EEEEEl T ey e
Auto-retresh s oFF mieg Operational EMC RAP

Double-click map for tornado
climatology and environmental

st Composite Reflectivity (dBZ), 1-hr max UH >75 m? s?
- = = - _F004 Valid: Thu 2025-08-28 012z
> sl omale DE Wi i Analys ;'Expefimenhl NOAA Product - Notfor Decision Making

500 mb Height (dam), Wind (kt)
F000 Valid: Wed 2025-08-27 18z
_Fooov: d 202 v

S T & N Nl T
A sty
CAX (o -
-~

forecastdhoarly mesoscal e a

€ long-r ange model

e€si mul ated radar f




Forecasting & targeting I critical for success

so, how do we forecast, determine targets and close in on a storm?
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National Weather Service local
forecasters issue these with
updates throughout the day:

A Area Forecast Discussion
A Detailed Analysis Discussion

HOME FORECAST ~

NATIONAL WEATHER SERVICE

NAT ON

PAST WEATHER ~ SAFETY

Area Forecast Discussion
Issued by NWS Dodge City, KS

C AND ATMOSPHERIC ADMI

INFORMATION ~

ON

EDUCATION ~ NEWS ~ S

Area Forecast Discussion
National Weather Service Dodge City KS
314 PM CDT Wed Aug 27 2025

-KEY MESSAGES...

- There is a marginal risk for severe thunderstorms west of a
Garden City to Meade line between 4pm and sunset. Wind gusts
of 40 to 6@ mph and Large hail will be the main hazards
through sunset.

Widespread accumulating rainfall will be likely after sunset
tonight. Locally heavy rainfall from this event may result in
isolated ponding of water on roadways and poor drainage areas
north of a Garden City to Larned line.

- Fall like temperatures (Highs in the mid 70s to lower 80s)
expected late week and over the weekend across southwest
Kansas.

Multiple rounds of wet weather will be possible across

southwest Kansas the upcoming Labor Day Weekend.

.DISCUSSION. ..
Issued at 255 PM CDT Wed Aug 27 2025

Water vapor and upper air analysis early today showed an upper
level trough located over northern Kansas. At the 700 mb mb
level a north northwest to south southeast oriented 7@emb
temperature gradient was present from northeast Colorado into
south central Kansas with a wedge of high moisture/PWATS located
along and east of the temperature gradient. We are also seeing
856mb warm air advection improving north and east of the 16C
isotherm. At the surface, a boundary was located over eastern
Colorado with an area of low pressure developing along this
boundary ahead of the approaching upper level system.

The surface boundary mentioned above will be our first area of
interest late today for scattered convection, given improving
low level moisture and @-1km frontogenesis along this boundary
and afternoon instability developing due to clearing skies.
Latest models now show 25 to 3@ knots of shear and MUCAPE >2500
j/kg by late day in this area. Based on this any thunderstorms
that do develop will be capable of producing large hail and
gusty winds. The Storm Prediction Center also appears to be

observing the same potential and, as a result, has placed a

marginal risk for severe weather west of highway 83 for early
tonight (before sunset).




[ Forecasting & targeting I critical for success ]

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

Satellite images
A Visible, infrared & watervapourc updated every 15 minutes

€ visually sighting clouds forming, | ocation of boundari e:




[ Forecasting & targeting I critical for success ]

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

A Radar analysis <via GRLevel 3 software>- Doppler radar data from across the USi updated every 10 minutes
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[ Forecasting & targeting I critical for success ]

AVisually on the ground, looking out the windows i t hat &s us

€ assessing what storms are doing in Areal ti meo




[ € closing in-m)what@sstoirmnt%ere?c‘)

REARFLANK
DOWNDRAFT

INFLOW
FLANKING LINE

e el ements of a severe thunderstorm eé




[ Getting visibility under the l}ase can be a cl

Looking for:

A lowering under the base,
A rising scud clouds,

A formation of a wall cloud,
A signs of rotation,

in conjunction with radar data




[é safely positioning for vi]sibility unde

METERING

Preferred area
to target

i n general, we doné6t Amo@mo ke \sénied@ireom @r
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[ A example chase day from May 23rd, 2025 ]

Okii1 f youodove managed to absot
you like to see what a chase day looks like? ®®




[ USA weather maps 1 7am CDT ]

Previous dayso6é6 analysis of forecast model s had &®sog@agartisedd t ha
to get on the road by 7am CDT to make the long drive north. The morning weather maps reconfirmed this analysis.

500 mb chart Surface map

Multiple mid -level shortwave troughs progress from the A weak low over the central High Plains should
southern/central Rockies across the adjacent High Plains encourage modest low-level moisture transport into parts
with up to 35-40 kts of upper level winds from the west. of eastern CO/western KS by peak afternoon heating.




[ Storm Prediction Center Outlooks at 8am CDT ]

Tornado Outlook

Convective Outlook

Categorical Graphic

Probabilistic Tornado Graphic

N

SPC DAY | CATEGORICAL OUTLOOK
@ ISSUED: 12502 05/23/2025
V VALID: 13002 Fri 05423 - 12002 Sat 05724

FORECASTER: GLEASON/LEITMAN
NOAA/NWS Storm Py jon Center, \ , O,

V VALID: 13002 Fri 05/23 - 12002 Sat 05724 Tornado Probability Legend (in %):
2B sEl 100158 300 45 sl sisll

Categorical Outlook Legend:
TSTM B 1: MRGL 2: SLGT
3: ENH NN 4: MDT [N 5: HIGH

FORECASTER: GLEASON
OAA/NWS Storm Prediction Center, Norman, Oklahoma

2% Risk of Tornadoes

& L ‘V(\g
S 2 "“ 5
N SPC DAY 1 TORNADO OUTLOOK
*® ] ISSUED: 1250Z 05/23/2025
N

Slight Risk of Severe Weather

AA narrow corridor
These SPC Outlooks reconfirmed the target for the day.

o f -45keos deep-tayet shearashauld supporvorgantzed 3sbpercellular c onv e ct i



[ The drive ahead of u]s e

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 ]

Convective Outlook Tornado Outlook

Categorical Graphic

— i
- R X "‘1
SPC DAY 1 CATEGORICAL OUTLOOK \ J 2\: 5 )
4 % ]

ISSUED: 16372 05/23/2025 ’
VALID: 16302 Fri 05/23 - 12002 Sat 05724 Categorical Outlook Legend:

FORECASTER: GUYER/BARNES TST™ J 1: MRGL 2: SLGT
NOAA/NWS Storm Prediction Center, Norman, Oklahoma 3:ENH I 4: MDT [ 5: HIGH

Slight Risk of Severe Weather 5% Risk of Tornadoes

SPC DAY 1 TORNADO OUTLOOK
ISSUED: 16372 05/23/2025
v VALID: 16302 Fri 05/23 - 12002 Sat 05724

FORECASTER: GUYER
NOAA/NWS Storm Prediction Center, Norman, Oklahoma

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.
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[ Earlytomid -aft er noon develop]nents é

/ | == Storms initiating during the next few
S hours, with a couple evolving into supercells

accompanied by increasing severe weather
Mesoscale potential through late afternoon.
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é 1: 5 3 pinme&ddScale forecast discussion € 3: 14 p inhamMmyTeached our target at
Issued over our targetareai we 6r e j ust about 2:55pm MDT, the cell in the SW of the
to cross into Nebraska é€ Nebraska Panhandl e has
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€ 4:10pm MDT - heading towards severe e 4:17pm MDT - first views
warned storm thatoés dropping SE i nt o t hokrapidly intensifying
target area in NE Colorado ¢ severewar ned storm é




[ Storm intensifying ifgetting tornacﬂic? é

é 4:18pm MDT - already plenty of rising scud é 4:23pm MDT - anvil edge getting that sharp clear
under the base, chaser on the west side delineation, evidence of a powerful updraft - inflow
reporting a funnel/tornado ¢é band forming into the updr




[ Tracking storm moti on &]intensity é

€ 4:26pm MDT - intensifying e 4:33pm MDT € now dropping SS
further, turning right into i nvisibiloywndé thebase-ti me for us to dr oy




[ Getting electrified T a good si gn ]é

6 4:41pm MDT & & 4:51pm MDT é




[ Repositioning to stay in]front of stor

€ 4: 57 p mheMiDg € 5:04pm MDT - prominent
south to reposition on road i nfl ow tail to the wupdraf
south of Atwood, CO ¢




First tornado sighted t]o our west ¢é

e 5:07pmMDT -get ti ng

guite scul pted | ay eer5slOps MDT - first of the tornadoes - a
dusty vortex west of wus, s
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€ 5: 26 p mdekdding a strong hook echo € 5: 29-hdbRdcho
just to our west € continues to intensify ¢
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[ The main tornado deve]ops é

sequence of 7 photos as main tornado rapidly devel ops
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