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Climate Zones of the
Continental United States

Koppen climate types of the contiguous United States

Weather behavior is
incredibly dependent on
climate zones.

Koppen climate type

- EF (lce-cap) :] Dwa (Hot-summer humid continental) l:l Cwb (Subtropical highland) l:l BWk (Cold desert)
l:l ET (Tundra) - Dsc (Dry-summer subarctic) E Cwa (Humid subtropical) - BWh (Hot desert)
- Dfc (Subarctic) - Dsb (Warm-summer mediterranean continental) - Csc (Cold-summer mediterranean) l:l Aw (Savanna)
[T o Warm-summer humid continental) B os: (ot ean ) [ csb (Warm-summer mediterranean) I A (vonsoon)
l:l Dfa (Hot-summer humid continental) - Cfc (Subpolar oceanic) |: Csa (Hot-summer mediterranean) - Af (Rainforest)
- Dwec (Subarctic) D Cfb (Oceanic) :I BSk (Cold semi-arid)

I ovb (Warm-summer humid continental) [ ] cfa (Humia subtropical) [T Bsh (Hot semi-aria)

*Isotherm used to distinguish temperate (C) and continental (D) climates is -3°C

Data sources: Koppen types calculated from data from PRISM Climate Group, Oregon State University, http://prism.oregonstate.edu;
Outline map from US Census Bureau
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Severe Convective
Storms

The term “Severe Convective Storm” is not found in
the National Weather Service (NWS) or American
Meteorological Society (AMS) Glossary.

Rather: “Severe Thunderstorm”*

- A thunderstorm that produces a tornado;

- Winds of at least 58 mph (50 knots); and/or
- Hail at least 1" in diameter

- Lightning is implied for "thunderstorm"

Structural wind damage may imply the occurrence
of a severe thunderstorm.

*U.S. Definition. Other nations may differ.

—
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Severe Convective Storms

Common Types of Severe Thunderstorms:

7 /*/*E LT FFTFFFFFIAATTTT
(/7 F LA A AT FAFFTF HEEEEEEEE,

SIS STLLLLE L L TTTTFAAA AT

AT :.-.-.-:: EEEEEEECE=.cr
i ses. :: 7777 :

i

Derechos (~250 miles/58 MPH+)

Downbursts (58 MPH+)
Squall Lines (58 MPH+)

What is NOT a Severe Thunderstorm:
Hail < 1.00 inch (25 mm)

B Wind < 50 knots (58 MPH)

Lightning (only)
Flooding or Flash Flooding
Tropical Cyclones
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|HaHstorms

Direction of hailfall is not always the

. . . . LEFTSPLIT. /i . A X Y% s
direction the storm is moving. W v A /
” ;"4’6 - o hl0 L 43¢
The largest hail doesn’t always fall in the S STREAM WD >
storm center
* Big hail is known to sometimes fall out of oo
the updraft overhang in areas of very s
little precipitation =
REAR LB
DO&LNADNRKAFT / FORWARD FLANK GUST FRONT
. . \ INFLOW
Storm reports for hail can be misplaced or \
estimated incorrectly.
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Hailstorms

Not all thunderstorms result in hailfall

* In hail-producing storms, hailfall is often limited
to only a portion of the storm, not the whole
storm.

“Severe” or “Large” Hail is:
* 1.00-inch or greater in diameter (U.S.)

Various sizes, shapes, and densities of hail often
coexist:

* The same storm can, at the same location:
e Create different hail sizes
* Create different hail shapes
e Result in hail of differing densities
* Result in hail from different directions

—
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|HaHstorms

Which storm resulted in bigger hail?
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Hail Statistics (10-Year)

\%\ Preliminary/Unfiltered Local Storm Report Days with 1+ Events By County

"EM Valid 01 Jan 2014 00:00 - 01 Jan 2024 00:00 UTC, type limiter: One Inch and Larger Hail

data units :: Days
Generated at 2 Jan 2024 4:22 PM C5T in 4.72s IEM Autoplot App #163
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Thunderstorm Wind Events

Two main types of thunderstorm winds:
Downburst
Linear
Hybrid*
Tornadoes™*

Downbursts (Microbursts & Macrobursts):
Wet Microburst
Dry Microburst
“Heat” Burst

Linear Events
Bow Echo
Squall Line
Derecho

Cloud Base

Large

strong Echo Bow Echo Comma Echo
Tall ~ P‘w Rotating Head Head
() QQ\
Rair B'S'W HOOK 0
........ BOW .
fm' N — o .——__C?OMMA
<2

S = O\é :

< S %

Anticyclonic =

@ - Tornado
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Thunderstorm Winds -
Downburst
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Prado Verde
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Microbursts can be “Micro”! Downbursts are usually caused by the displacement of air,

like the “splash” when a rock is tossed into a pond.
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|Thunderstorm Winds -

20 Lake Worth « Haltom City .~

Nhite Settiement

Fort Worth

s

Dalwonhmﬁtbn Gardens

. Benbrook Forest Hill

Kennedale

Crowley. Koy Rendon
AKFWS
18

Burleson
y

Lillian

Briaroaks

Joshua

Alvarado

Grand Prairie
Cockrell Hill

F orence Hill

Duncanville

Cedar Hill DeSoto

Glenn Heights

Ovilla

Midlothian

Dallas

Lanc:aster

Red Oak

Pecan Hill

¢ Sunnyval
i

Mesquite/ 9%

“ :
Balch'Springs L

Lawson

Hutchins

Wilmer

Ferris |
L . India

Trumbull

Palmer

Generally, very strong mid-level forcing winds behind the storm, which plunge toward the surface. Can be combined with

downbursts for added effect.
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Thunderstorm Winds -
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Can occur in supercell thunderstorms, linear thunderstorms, and even tropical cyclones.
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Thunderstorm Winds —
Statistics (10-Year)

\%\ Preliminary/Unfiltered Local Storm Report Days with 1+ Events By County

1-’ Valid 01 Jan 2014 00:00 - 01 Jan 2024 00:00 UTC, type limiter: Thunderstorm Wind Gust >= 58 MPH

data units :: Days
Generated at 2 Jan 2024 4:17 PM C5T in 4.56s IEM Autoplot App #1863
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Thunderstorm Winds —
(10-Year)

\'\—‘47\ Preliminary/Unfiltered Local Storm Report Days with 1+ Events By County

~rJ Valid 01 Jan 2014 00:00 - 01 Jan 2024 00:00 UTC, type limiter: TSTM WND DMG

153
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119

102

85

68

51

34

17

data units :: Days
Generated at 2 Jan 2024 4:19 PM CS5T in 5.91s IEM Autoplot App #163
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Named Storms

Generally, refer to Tropical Cyclones,
1N0te: TE:one cmi.ns the r}E-a-l-ble path of the storm center but does not shov;r F1 U Er AT, SUCh daS Tropical Sto rms a nd

the size of the storm. Hazardous conditions can occur outside of the cone.

: Hurricanes.
= I ’—'A ﬁ?."'

| i e A tropical depression — when building
T 3 OF — may have a number, not a name.

12
L

‘ Vg -
o Some storms are declared as
“Potential Tropical Cyclones” and

numbered instead.

Once a storm is named, it usually
retains the name until the storm no
longer exists, even if it is no longer a
“tropical cyclone”.

There is debate as to whether a
“Named Storm” is a “windstorm”

— /7
\
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Named Storms

Common Types of Named Storms:
Hurricanes, Cyclones, Typhoons
Tropical Storms
Subtropical Storms
Tropical Depressions (sometimes)

Any storm that at one point was at
least a Tropical Storm

What is NOT a Named Storm:
Initial Tropical Depression

Potential Tropical Storm

2019-09-16 20:01:14 UTC

Tropical Invest/Tropical Wave

18
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Named Storms

EJ

the size of the storm. Hazardous conditions can occur outside of the cone.

Note: The cone contains the probable path of the storm center but does not show _ﬁ @

“Cone of Confusion”. This is the statistical
probability of the location of the eye, not
the extent of the storm’s wind/impacts.

Current Wind Extent. Often not
representative of “ground truth”.

Maximum wind at one point somewhere in
the storm. This does not mean 115 MPH

Hurricane Beryl Current information: x = Forecast positio . . .
Friday July 05, 2024 Genter location 19.8 N 86.2 W @ Tropical Cyefoms— O Post/Potential TC sustained winds everywhere in the storm, or
1 AM CDT Intermediate Advisory 26A Maximum sustained wind 115 mph ustained winds: D < 39 mph .
NWS National Hurricane Center Movement W at 16 mph §39-73 mph H 74-110 mph M > 110 mph even at the point of landfall.

Potential track area: Watches: Warnings: Current wind field estimate:
&Day 1-3 Day 4-5 Hurricane Trop Stm  [Hurricane [l Trop Stm  [Hurricane © Trop Stm

— /7
\
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|Nar€§,eﬂ‘5torms

Op;hﬁurricane lan formed in the central Caribbean Sea on September 23 and moved

ﬁ through the western Caribbean Sea, Gulf of Mexico and Western Atlantic making four
separate landfalls. The first landfall was in the Pinar Del Rio Province of Cuba at 0830
UTC on September 27 with maximum sustained winds of 125 mph and a minimum
pressure of 952 mb, before emerging into the Gulf of Mexico later that morning. lan
made its second landfall -- and first in Florida -- at 1905 UTC (2:05 PM EST) on T
September 28 near Cayo Costa with maximum sustained winds of 150 mph and a
pressure of 940 mb, before making its third landfall -- and second in Florida -- less
than 2 hours later at 2035 UTC (3:35 PM EST) just south of Punta Gorda, near Pirate
Harbor with maximum sustained winds of 145 mph and a pressure of 942 mb. lan
made its fourth and final landfall in South Carolina on September 30 at 1805 UTC with
maximum sustained winds of 85 mph and a pressure of 977 mb.

DO NOT READ IT AS: Sustained winds in Cayo Costa were 150 mph at landfall...etc etc.

READ IT AS: When the storm made landfall at Cayo Costa, somewhere in the storm (in this case, out
at sea) had maximum sustained winds of 150 mph.

—
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FIND YOUR EXPERT.®

Windstorm

A storm in which winds (that
could be damaging) are its
most impactful or distinctive
aspect.

Windstorms may be
accompanied by precipitation
(e.g., during a downburst or a
derecho) or not (e.g., during a
duststorm or a sandstorm).
(AMS Definition)

This was not defined
meteorologically until 2021.

N ;
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Windstorm

Common Types of Windstorms:
Derechos
Downbursts
Dust Storms & Sand Storms
Wintertime wind events

Mountain Downsloping Winds

What may be disputed as a “windstorm”:

Tropical Cyclones (check case law)

Tornadoes (check case law)

22
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Flooding

Common Types of Flooding:
Flash Flooding
River/Water Body Flooding

What may or may not be considered
“flooding”:

Storm Surge
Tidal fluctuations
Wave action & High Surf

“Coastal Flooding”

FIND YOUR EXPERT.®
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Flash Flooding
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Winter Weather

Winter Storm: Not specifically defined by
NWS or AMS.

However, a Winter Storm Warning is issued
when:

* A winter storm is producing or is
forecast to produce heavy snow or
significant ice accumulations. The
criteria for this warning can vary from
place to place.

WINTER STORMS ARE NOT OFFICIALLY
NAMED IN THE UNITED STATES

[~ )
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|Winter Weather

WINTER STORMS ARE NOT OFFICIALLY NAMED IN THE UNITED STATES

— /7
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Where to Find Weather
Information of Past Events

NOAA Storm Events Database
Usually delayed by 3-4 months
Many reports combined (not geographically precise)
Does not include all reports

NWS Local Storm Reports
https://www.wpc.ncep.noaa.gov/exper/lIsr/Isr.ohp

https://www.spc.noaa.gov/climo/online/

Usually real-time (or close to it)
Varying degrees of geographically precise reports
Does not include all reports

NWS Damage Assessment Toolkit
Only for tornadoes and occasionally major wind events

USGS Flood Event Viewer
Usually only for hurricane storm surge

NHC Tropical Cyclone Reports (TCRs)

The absence of a
reported weather
event does not
guarantee the event
didn’t happen.
----AND----

A nearby report does
not guarantee the
event happened at
your location.

27
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https://www.wpc.ncep.noaa.gov/exper/lsr/lsr.php
https://www.spc.noaa.gov/climo/online/

|Hai| Report (NWS)
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Why Is It So Hard To Automate Hail Re

I
1+ inch Hail
Or High
Concentration of
< 1-inch Hail

Usually no hail.
Or could be 2+
inch hail in
supercell storms
under the
updraft region.

65 dBZ

55 dBZ

45 dBZ

35 dBZ

Small or No Hail
(rain)
Or all similar-
shaped/sized
hail of any size

Usually 1+ inch hail.
Or artifacts from
high concentration
of small hail

Usually 2+ inch
hail.
Or artifacts.

Debris/Artifacts
Non-
Meteorological

1.0

0.9

Big Rain Drops
Or Water Coated
Hail (any size,
often small)

Rain
Or Wet Hail

Light Rain, Hail
(any size), Or
Tropical Rainfall

Possibly 2+ inch
hail
Or Artifact

6 dB

5dB

2dB

1dB

0dB

-1dB

Very heavy rain 5+°/km
Or Water Coated
Hail (any size,
though often small 4°/km
Rain .
Or Wet Hail 3°/km
Inconclusive, 2°/km
usually
Possible Hail 1 /km
Or just light rain
0°/km

Base Reflectivity
4 Opinions

Differential Reflectivity
9 Opinions

Correlation Coefficient
7 Opinions

Specific Differential Phase
7 Opinions

Total Possible Independent Opinions: 27. Total Possible Combinations: 1,764

— 29
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What About “Maximum Estimated Size of Hail” or “Maximum Expected Hail Size”?
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Why Is It So Hard To Automate Wind Reports?

V?ese Velocity Radar Imagery 3 II|?>ase Velocity Radar.Imagery
alle \ alley

~ 70-80 MPH aloft.on Radar
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69-79 MPH Measured on Grouna\
~ 15-25 MPH aloft on:Radar




The Real Story:

Historical Storm Activity At Location
All times in the America/Chicago time zone.

Date of Storm Storm Start Intensity Max Size Storm Speed Storm Direction
' 2019-06-06 04:03 PM .75" 39 MPH ESE i
B !
é:o r__.-{ ’ : y 4.515 2 S g < g 7 mi

i v,/ 87 | 6/2019 -
70 & 4 / % | ] A
e 4 4 N y

I65 -

e ) Ay ;
60 A Brookshirel’ f . y ‘ 2 1B 4 Spring
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|The Real Story

Daily Maximum Value Within 1

At Property Address Mile

Daily Maximum Within 5 Miles

e Est. Hail | Est. Hail Essti'):zi(‘;'d Est. Hail | Est. Hail Ei.‘é‘:i‘;‘d Est. Hail | Est. Hail E‘gbwmd
. - . " o i " eed
Size (") Prob (%) (mph) Size (") Prob (%) (mph) Size (") Prob (%) (mph)

2nd Prior Hail Event  19-May-20 0.75 60 0.75 < 35
1st Prior Hail Event 25-Nov-20 < 0.75 45 0.75 < 35
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|ReaIStory

At Property Address Daily Maximum Value Within 1

Mile Daily Maximum Within 5 Miles

Est. Wind
Speed
(mph)

Est. Hail Est. Hail
Size (") Prob (%)

Est. Hail | ESt: Wind Est. Hail | Est Wind

Prob (%) {Sr’:“;‘:g ize (") | Prob (%) (srffpfg

2nd Prior Hail Event  19-May-20 0.75 60 <35 0.75

1st Prior Hail Event 25-Nov-20 < 0.75 45 <35 0.75
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The Real Story:

\/ Identical/Nearly Identical Conclusion as meteorologist

Reasonable conclusion

x Storm did not hit property or did not contain high winds at property when properly analyzed.

Estimated Maximum Windspeed
Date At Location Within 1 Miles Within 3 Miles Within 10 Miles
May 11, 2021 68 MPH 69 MPH 70 MPH 71 MPH
‘/ Jul 25, 2020 60 MPH 62 MPH 64 MPH 67 MPH
May 8, 2020 68 MPH 69 MPH 70 MPH 71 MPH
Aug 25, 2019 66 MPH 67 MPH 67 MPH 67 MPH
Jun 24, 2019 58 MPH 59 MPH 60 MPH 61 MPH
May 13, 2019 68 MPH 68 MPH 69 MPH 69 MPH

“H)U@WISIHELD 35
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Estimated Maximum Hail Size

Date At Location Within 1 mi / 1.61 km | Within 3 mi /4.83 km | Within 10 mi / 16.09
km

Sep 5, 2022 -- - 09in/229¢cm 0.9in/2.29 cm
Sep 4, 2022 - - 0.75in/1.91 cm 09in/2.29 cm
May 15, 2022 -- - 0.9in/2.29 cm 1.6in/4.06 cm
Mar 17, 2022 == -- 0.8in/2.03cm 0.8in/2.03cm
May 3, 2021 - 0 0 Q ¢
Apr 23, 2021 - ’
Jun 9, 2019 - Hail Missed Property
May 18, 2019 -- 0=
Apr13, 2019 - o N
Mar 24, 2019

LW ISIHELD
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How Bad Was The Storm? — But Watch Out!

Event
Magnitude
State
County/Area
WFO
Report Source

NCEI Data
Source

Begin Date
Begin Location
Begin Lat/Lon
End Date

End Location
End Lat/Lon

Deaths
Direct/Indirect

Injuries
Direct/Indirect

Property
Damage

Crop Damage

Episode
Narrative

FWD
AWOS
csv

METAR KTPL 2501517 AUTO 21041G50KT 35M
+TSRA SQ FEW013 SCT055 SCT075 22/19 A2968
RMK AO2 PK WND 22050/0150 LTG DSNT ALQDS
TSB30RAB21 PRESRR SLP042 P0017 T02220189

2022-10-24 19:48 CST-6

1W (TPL)TEMPLE MUNI ARP
31.15/-97.41

2022-10-24 19:48 CST-6

1W (TPL)TEMPLE MUNI ARP
31.15/-97.41

e ACEUQ]I NOAA Datal

50 knots =~ 58 MPH
59 knots =~ 68 MPH

An upper low and a cold front led to the development of showers and thunderstorms
across North and Central Texas on October 24, A few storms developed in the
morning as a lead disturbance moved overhead. Most storms occurred in the
evening, however, as the front pushed through the area. A few of these storms
became se ; } _ -
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The Automated Weather Observation System at the Temple, TX Airport measured a
wind gust of 68 MPH.
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How Bad Was The Storm? — But Watch Out!

Evansville

Go g|e hail in Evansville, Indiana 5/14/2024 X G Q

Al News Images AOCfpmg ¢ More Tools
About 32,400 results (0.69 seconds) ‘ a/

Results for Evansville, IN - Choose area @ 044
This tea cup sized hail was reported at|8:48:00 PMCDT on 05 14/0&

about 1 mile from the center of Evansville, Indiana. Evansville has a

Evansville Hail Report

County, State: Vanderburgh, IN

(marker location is approximate)
Lat.: 37.98, Lon.: -8/.54
Time: 2024-05-1401:48 UTC
Hail Size: 2.93 IN"DIA.

2.93 inches cumulative rainfall from
trained spotter on the southeast side of
Evansville produced local street and

arycoding. (PAH)

population of 117429 and has 57065 housing units in the area. 2daysago o .
For more info, see QtATH,
, NOAA's S~
B SIE I National Weather ;‘ <
https://www.stormersite.com » showreport Service ’«"‘ o S\"
P

Local Storm Reports

3.00 Inch Hail Near Evansville, Indiana On 05/14/2024
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|ReaIStory:
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ear 2016 v

Pataset Filtered Hail Signatures
Period of Record: 1992-05-07 to 2023-05-22
Day 2016-10-23 (1 events) v Download v

Time CelllD Probability | Severe Probability

2016-10-23T16:06:10Z RS 100 ‘ 100

—

O\WISIHELD 39




Dan Schreiber, CCM

J.S. Held LLC

For More
information

Daniel.Schreiber@jsheld.com

— 7
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J.S. Held, its affiliates and subsidiaries are not certified public accounting firm(s) and do not provide audit, attest, or any other public accounting services. J.S. Held is not a law firm and does not provide legal advice.
Securities offered through PM Securities, LLC, d/b/a Phoenix IB, a part of J.S. Held, member FINRA/ SIPC or Ocean Tomo Investment Group, LLC, a part of J.S. Held, member FINRA/ SIPC. All rights reserved.
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