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1. Introduction

The core mission of the National Weather ServiceV@ is the protection of life and
property. When the weather turns "severe", life and priypgecome most at risk. This
paper serves to provide a climatological perspectV "severe" weather across the
Miami Weather Forecast Office’s (WFO) County WarniArea (CWA). The author
believes that a firm knowledge of the severe weaathenatology of the local area is
essential in fulfilling the NWS's core mission. rdbgh an understanding wiere and
when severe weather is most common across South Flasdaell as the most common
mode of severe weather, a historical foundatiomh lvél set to aid the warning forecaster
towards success in fulfilling the NWS’s core missio

A "severe thunderstorm”, by National Weather Sendefinition, produces at least one
of the following:

1. Tornado.
2. Winds greater than or equal to 50 knots (58 mph).
3. Hail 3/4 of aninch in diameter or larger.

Each of these severe weather modes will be looketbsely in this paper, both from an
overall South Florida perspective, as well as aoanty-by-county basis within WFO
Miami's CWA.

2. WFO Miami's County Warning Area (CWA)

WFO Miami’'s CWA is comprised of mainland South Fdiar, Lake Okeechobee, and a
portion of the Gulf of Mexico (to the west) and lattic Ocean (to the east). Miami's
CWA contains 6 South Florida counties and part séeenth Figure 1]. They include:
Miami-Dade, Broward, Palm Beach, Collier, GladegnHry, and the mainland portion
of Monroe County. (Monroe County is made up of fAerida Keys and the far
Southwest tip of the Florida Peninsula). U.S. @enBureau data as of July 1, 2004
(Forstall, 2004) shows that the total populatiorihef Miami CWA is approximately 5.7
million. "Snowbirds", or people who travel fromntlwern climates to southern climates
during the winter months, likely bring the popubeti figure even higher during the
wintertime, though exact numbers are unknowrkigure 2 shows the population
distribution andeigure 3 shows the land area distribution of each counthiwiMiami’s
CWA (except the mainland portion of Monroe Courstiypce almost the entire population
of Monroe County is contained in the Florida Keyghe 3 most populated counties



within Miami’s CWA lie along the Atlantic coast. imi-Dade is the most populated
county, comprising 41% of the total CWA populatioBroward County follows in
second (31%) followed by Palm Beach County (22%linety-four percent of the
population lives in the 3 Atlantic coastal countiddhe largest cities on the Atlantic coast
are Miami (in Miami-Dade County), Fort Lauderdala Broward County), and West
Palm Beach (in Palm Beach County). Along the GaHst, the largest city is Naples (in
Collier County). Though interior areas of Soutbritda are sparsely populated, there are
a few towns which lie near the Lake OkeechobeeoregiThey are: Immokalee (in
Collier County), Moore Haven (in Glades County), Balle and Clewiston (in Hendry
County), and Belle Glade and Pahokee (in Palm BEacmty).

An arealview of South Florida Figure 4] shows the South Florida landscape. Two
national parks (Everglades and Biscayne) and amaltpreserve (Big Cypress) comprise
about 2.4 million acres of the interior of Southoida. Three Seminole Indian
Reservations (Miccosukee, Big Cypress and Brightoake up another 384,000 acres of
interior South Florida. This map shows the denseufation along the Atlantic Coast
with another maximum in population along the GutiaSt and very little population in
between.

Figure 5 shows the decadal population trends for the Mi&@WwWA. The CWA
population between 1950 and 1980 almost quadruplettasing 370%, reaching over 3
million by 1980. Between 1980 and 2000 the CWA papon increased 26%. As of July
1, 2004, the population of the Miami CWA (excludinginland Monroe County) was
5,707,759, of which 5,361,723 live in the 3 metidpo Atlantic coastal counties and
346,036 live elsewhere.

3. Data

Data used for this analysis was obtained from tk@n$ Prediction Center's (SPC)
database of severe weather (www.spc.noaa.gov)nadordata dates from 1950 through
2002. Hail and wind data dates from 1955 througb22 Data for 2003 and 2004 was
retrieved from Storm Data publications issued bg Nhational Climatic Data Center
(www.ncdc.noaa.gov).

The quantity of storm data for the Miami CWA is hat limited due to the

aforementioned population density of the Miami CWAince a wide expanse of the
CWA is sparsely populated, many severe weathertevgm by unnoticed. This can
result in misleading statistics, as the more pdpdlareas will “appear” to have more
severe weather, when this is actually not the cddmitations of the data must be
remembered when analyzing the following statistics.



4. Climatology
a. Tornadoes

Tornadoes across South Florida are typically “wéakigan those of the plains states,
though strong tornadoes have occurred. One suchdo occurred in Miami on April 5,
1925, killing 5 people and injuring 35. The estiath property loss was between
$200,000 and $300,000 (Gray, 1925). The strendtithe 1925 Miami tornado is
unknown, since tornado ratings did not begin ub8lFl. However, damage pictures
from the 1925 tornado suggest that this tornadddcbave been an F3. It was T.
Theodore Fujita who developed a tornado ratingesicall971, called the Fujita Scale, or
F-Scale Figure 6]. Tornado intensities are assigned rankings baseddamage
assessments by National Weather Service personfdle F-Scale distribution of
tornadoes across the Miami CWA is providedHigure 7. Since 1950, ninety three
percent of observed and rated tornadoes, or 38& re¢ed FO or F1. Seven percent, or
29, were rated F2 or F3. Thirty tornadoes wereratd. There have been no observed
tornadoes rated either F4 or F5 across the MiamAGWice 1950.

1) Annual Tornado Distribution

Since 1950, a total of 447 tornadoes have beemadasacross Miami's CWAEigure 8
shows the annual tornado count across the Miami Gk 1950 to 2004. The decadal
trends show a dramatic increase in observed togsadmce 1980. In the period 1950-
1979, the average number of tornadoes observedyeachwas only 5. However, in the
period 1980-2004, the average number of observethdoes annually jumped to 12.
This dramatic increase in the number of observedattoes is due to not only the
aforementioned increasing population, but also salteof the implementation of the
National Weather Service's storm verification pergr which began in 1980. So
whether or not there may be an actual increasiegdtrin the number of tornado
occurrences across South Florida cannot be detednin

Since 1950, the average number of observed torsaturially has been eight. The
most observed tornadoes in any given year sincé @8 31, occurring in 1998.

2) Monthly Tornado Distribution

Figure 9 shows the monthly distribution of tornadoes actbgssMiami CWA. The peak

month of tornado occurrence is June. There isaduzl increasing trend during the first
half of the year and a gradual decreasing trenthguhe second half of the year. The
month of minimum tornado activity is December, wathly 7 tornadoes observed since
1950. The greatest number of F2/F3 tornadoesd@)reed in March, followed by June

(5).



Tropical cyclone-related tornadoes account for Btcent of tornadoes from June
through November, with a total of 39 since 195@. fdct, more than half of the total
number of tornadoes in October, 14 of 25, were ggawirom tropical cyclones. Other
months containing tropical cyclone-related tornadaes June (6), August (5), September
(6), and November (8).

In comparing the monthly distribution of tornaddes each countyEigure 10 shows
that tornado occurrence peaks in June for all miinBeach County (peaks in August)
and Hendry County (peaks in September).

3) Hourly Tornado Distribution

Figure 11 shows the hourly distribution of tornadoes acribes Miami CWA. Clearly,
the times of greatest tornado activity are durlmgtime of maximum heating, from noon
through 5 PM LST, but especially from 2 PM to 5 RET. The maximum time of
tornado occurrence is at 3 PM LST. The minimumetiof tornado occurrence is at 12
AM LST.

4) County-by-County Tornado Distribution

The greatest number of tornadoes across the MiaA @as occurred in Palm Beach
County, accounting for 31 percent of the obsereedadoes.Figure 12 shows a county

comparison of observed tornadoes across the MiamiAGrom 1950-2004. Detailed

tornado distributions for each individual countg @rovided below.

Figure 13  Miami-Dade County Tornado Distribution 195002.
Figure 14  Broward County Tornado Distribution 1950-2004
Figure 15  Palm Beach County Tornado Distribution 198904
Figure 16  Collier County Tornado Distribution 1950-2004

Figure 17  Glades County Tornado Distribution 1950-2004.
Figure 18  Hendry County Tornado Distribution 1950-2004.
Figure 19  Mainland Monroe County Tornado Distributio®6D-2004.

b. Severe Wind
1) Annual Severe Wind Distribution

Since 1955, a total of 583 severe wind reports weceived across the Miami CWA.
Figure 20 shows the annual distribution of severe wind repacross the Miami CWA
from 1955 to 2004. Again, a substantial increasgevere wind reports can be seen over
the years, likely due to population increases.c&ih955, the average number of severe
wind occurrences annually has been 12. The yegrastest severe wind occurrences
was 2004, when 38 reports were received.



2) Monthly Severe Wind Distribution

Figure 21 shows the monthly distribution of severe wind mpaacross the Miami
CWA. Severe wind occurrences are most common guha summer months of June,
July, and August. The peak in severe wind occugsgror the Miami CWA is June, as
was the case for tornadoes. Severe wind occusadrop off significantly in September
and remain low until March, at which time occurres®egin to increase.

3) Hourly Severe Wind Distribution

Figure 22 shows the hourly distribution of severe wind ocences across the Miami
CWA. The time of greatest severe wind occurreneéom 2-4 PM LST, with the peak
occurring at 3 PM LST. Another peak, though verijnan occurs at 4 AM LST.
Clearly, as was the case for tornadoes, severe ogadrrences are most common during
the late afternoon hours, centered around the dimnegaximum heating.

4) County-by-County Severe Wind Distribution

The greatest number of severe wind occurrencessthe Miami CWA has occurred in
Broward County, accounting for 31 percent of thalteeports. Miami-Dade County and
Palm Beach County are not far behind, accounting®percent and 21 percent of the
total reports, respectivelyFigure 23 shows the county comparison of severe wind
events. Detailed severe wind distributions forheiadividual county are provided below.

Figure 24 Miami-Dade Severe Wind Distribution 1955-2004.
Figure 25 Broward Severe Wind Distribution 1955-2004.
Figure 26 Palm Beach Severe Wind Distribution 1955-2004.
Figure 27 Collier Severe Wind Distribution 1955-2004.
Figure 28 Glades Severe Wind Distribution 1955-2004.
Figure 29 Hendry Severe Wind Distribution 1955-2004.
Figure 30 Mainland Monroe Severe Wind Distribution 195334

c. Severe Halil

The majority of hail sizes reported across the Mi@WA are at the lowest range for
what is considered to be “severe”, ¥ of an in¢hgure 31 shows the distribution of hail
sizes across the Miami CWA.

1) Annual Severe Hail Distribution

Since 1955, there have been a total of 254 sewateadports across the Miami CWA.
Figure 32 shows the annual distribution of severe hail fog Miami CWA. The data
reflects the increase in population and impleméenadf the NWS Verification Program
in 1980. The increase in activity since the 198@snot be attributed to any particular
weather and/or climate phenomena based to lacktafid the earlier decades.



2) Monthly Severe Hail Distribution

Figure 33 shows the monthly severe hail distribution alonthwhe observed hail sizes
for each month. The number of severe hail occessrpeak dramatically in May.
Severe hail occurrences decline markedly by latenser. It should be noted that the
spike visible in October is due to one severe waradlvent that took place in Broward
County in 2004, where 10 severe hail reports weceived. Before this event, there had
been no severe hail reports in the month of OctwbBroward County since 1955.

3) Hourly Severe Hail Distribution

Figure 34 shows the hourly distribution of severe hail ocences for the Miami CWA.
The times of greatest severe hail occurrencesrara fioon through 6 PM LST, but
especially from 3 PM to 4 PM LST. The peak in sevkail occurrences is at 4 PM
LST. Since 1955, there have only been 2 sevetleobaurrences between the times of
midnight and 8 AM LST.

4) County-by-County Severe Hail Distribution

The greatest number of severe hail reports hasri@ztin Broward County, followed
closely by Miami-Dade County, then Palm Beach Cypuritigure 35 shows the county
comparison of the number of severe hail repdfigure 36 breaks the severe hail reports
down by county along with the observed hail sizesefach county. Detailed severe hall
distributions for each individual county are prcaddbelow.

Figure 37 Miami-Dade Severe Hail Distribution 1955-2004.

Figure 38 Broward Severe Hail Distribution 1955-2004.

Figure 39 Palm Beach County Severe Hail Distribution3-2904.
Figure 40 Collier County Severe Hail Distribution 19566,

Figure 41 Glades County Severe Hail Distribution 1959420

Figure 42 Hendry County Severe Hail Distribution 195520

Figure 43 Mainland Monroe County Severe Hail Distribatib955-2004.



5. Summary

Since 1950, there has been a total of 1,284 sewveather occurrences across the Miami
CWA (tornadoes = 447 since 1950, severe wind =588 1955, and severe hail = 254
since 1955). On average, “severe” weather impaetdMiami CWA 25 times annually.
Figure 44 shows the total distribution of all severe weattegrorts (tornadoes, wind, and
hail) for each county. Approximately 82 percentatifsevere weather reports occurred
along the Atlantic Coast, which is no surprise givithat this is the most densely
populated area of the Miami CWA. All 3 elementssd#vere” thunderstorms (tornadoes,
severe wind, and severe hail) are most common glutive late afternoon hours.
Tornadoes and severe wind occurrences both peatgdhe month of June, while severe
hail occurrences peak in Makifjure 45.

In general then, severe weather season across Blauitia peaks in the late spring and
early summer. It stretches well into the lattert wdrthe summer in part to the influence
and/or impact from tropical systems.
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Figure 1. WFO Miami’s County Warning Area color-coded ight gray.



Hendry, 38,163, 1%
Glades, 11,131, <1%

Collier, 296,678, 5%

Total Miami CWA population = 5,707,759

Palm Beach, 1,243,230, 22%

Miami-Dade, 2,363,600, 41%

O Miami-Dade
W Broward
OPalm Beach
OCollier

B Glades
OHendry

Mainland Monroe = Approx. 64

Broward, 1,754,893, 31%

Figure 2. Miami CWA County Population Distribution as of y@004 (Forstall, 2004).
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Figure 3.County Land Area Comparison within Miami's CWA.



Figure 4. Areal Photograph of South Florida.
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Figure 5. County/CWA Decadal Population Trend for the MiddWA (Forstall, 1990, 2004).



SCALE

WINDS (MPH)

TYPICAL DAMAGE

Fi

<73

Light damage. Some damage to chimneys; branches broken off trees
shallow-rooted trees pushed over: sign hoards damaged

F1 73-112 Moderate damage. Peels surface off roofs; mobile homes pushed off foundations or
ov erturned:; moving autos blown off roads

F2 113-157 Considerable damage. Roofs torn off frame houses, mobile homes demolished; boxcars
overturned; large trees snapped or uprooted; light-object missiles generated; cars lifted
off ground.

F3 168-206 Severe damage. Roofs and some walls torn off well-constructed houses; trains overturned
most trees in forest uprooted; heavy cars lifted off the ground and thrown

Fd 207-260 Devastating damage. VWell-constructed houses leveled; structures with weak foundations
blown away some distance: cars thrown and large missiles generated

F5 261-318 Incredible damage. Strong frame houses leveled off foundations and swept away: automobile-

sized missiles fly through the air in excess of 100 meters (109 yds); trees debarked
incredible phenomena will occur.

Figure 6. Fujita Tornado Damage Scale (from www.spc.noadtgg/tornado/f-scale).




F3

F2
6% (24)

OFo

EFl

OF2

OF3

Figure 7. Tornado F-Scale Ratings for the Miami CWA 1950420



Tornado Count

35

30 A

25

20 A

15 4

10 A

00

50

B Tornadoes

1950-2004 Total = 447

'60-'69 = 60
'50-'59 = 29
15
v
10 10
v
7
6 6
4 4 444 4
3 33 3
22 2
N ¥ © ® O o ¥ © ® O
n 1 1 O © © © © © ~

'90-'99 = 138
'70-'79 = 57 oM
80-'89 = 96
16
15
14 14 14
v
12
11
10
9 9 9 9
8 8
7
6 6
5
4 4 4 4
3
2
N < [{e] [o0] o N < [{e} (o] o N <
N~ ~ N~ ~ 5] 0 (] [e5) [¢] (o)} o [}
Year
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Figure 9. Monthly Tornado Distribution for the Miami CWA 50-2004.
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Figure 12. County Comparison of Tornadoes 1950-2004.
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Figure 13. Miami-Dade County Tornado Distribution 1950-2004.
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Figure 14. Broward County Tornado Distribution 1950-2004.
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Figure 15. Palm Beach County Tornado Distribution 1950-2004.
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Figure 16. Collier County Tornado Distribution 1950-2004.
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Figure 17. Glades County Tornado Distribution 1950-2004.
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Figure 18. Hendry County Tornado Distribution 1950-2004.
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Figure 19. Mainland Monroe County Tornado Distribution 195004.
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Figure 20. Annual Distribution of Severe Wind Reports foe tliami CWA 1955-2004.
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Figure 21. Monthly Distribution of Severe Wind Reports faetMiami CWA 1955-2004.
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Figure 22. Hourly Distribution of Severe Wind Reports foethiami CWA 1955-2004.
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Figure 23. County Comparison of Severe Wind Reports MiamiAY955-2004.
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Figure 24. Miami-Dade County Severe Wind Distribution 19552.



Severe Wind Reports

40

l Severe Wind Reports

35 34
32 Total 1955-2004 = 185
Average # of Reports/Year = 3.8
30 4
26
25 4
22
20 - 19
16
15 4
12
10
7
5 5
5 4
0 J - -
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Month

Figure 25. Broward County Severe Wind Distribution 1955-2004



Severe Wind Reports

30

25

H Severe Wind Reports

Total 1955-2004 = 124
Average # of Reports/Year = 2.5

20

15

10 A

11

Jan

27
13
11 11
| I
May Jun

Feb Mar Apr
Month

18
16
6
2 2
. : l
Jul Aug Sep Oct Nov Dec

Figure 26. Palm Beach County Severe Wind Distribution 19684
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Figure 28. Glades County Severe Wind Distribution 1955-2004.
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Figure 29. Hendry County Severe Wind Distribution 1955-2004.
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Figure 30. Mainland Monroe County Severe Wind Distributiddbb-2004.
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Figure 32. Annual Severe Hail Distribution for the Miami CWI&®55-2004.
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Figure 33. Monthly Severe Hail Distribution for the Miami CAV1955-2004.
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Figure 34. Hourly Severe Hail Distribution for the Miami CWE955-2004.




Hendry, 17, 7% Mainland Monroe, 1, 0%

Glades, 5, 2%

Total Severe Hail Reports = 254

Collier , 15, 6%
Miami-Dade, 74, 29%

O Miami-Dade
B Broward
OPalm Beach
O Collier

Palm Beach, 64, 25% B Glades

OHendry

B Mainland Monroe

Broward, 78, 31%

Figure 35. County Comparison of Severe Hail Reports 19554200
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Figure 36. Severe Hail Repots and Hail Sizes for the MiamiACand Counties 1955-2004.
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Figure 37. Miami-Dade County Severe Hail Distribution 195302.
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Figure 38. Broward County Severe Hail Distribution 1955-2004
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Figure 39. Palm Beach County Severe Hail Distribution 19584




Number of Reports

B Severe Hail Reports 7
"7 mo75"-0.88" Totals 1955-2004: 15 Severe
0O1.00" - 1.50" Hail Reports
6 1| . 0.75-0.88"=7
@1.75" or greater 100-1.50" =5
5 1.75" or greater = 3
5 -
4
3 -
2
2
1
1 -
0 0 I I 0 0 0 0 0
0
Jan Feb Mar Apr May June July Aug Sep Oct Nov Dec
M Severe Hail Reports 0 0 0 1 5 2 7 0 0 0 0 0
mO0.75" - 0.88" 0 0 0 0 4 1 2 0 0 0 0 0
01.00" - 1.50" 0 0 0 0 1 1 3 0 0 0 0 0
@ 1.75" or greater 0 0 0 1 0 0 2 0 0 0 0 0
Month

Figure 40. Collier County Severe Hail Distribution 1955-2004
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Figure 41. Glades County Severe Hail Distribution 1955-2004.
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Figure 42. Hendry County Severe Hail Distribution 1955-2004.
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Figure 43.

Mainland Monroe County Severe Hail Distributic®65-2004.
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Figure 44. County Comparison of Severe Weather for the Mi@WWA (1950-2004 Tornadoes & 1955-2004 Wind/Hail).
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Figure 45. Monthly Distribution of Severe Weather for thedvhi CWA (1950-2004 Tornadoes & 1955-2004 Wind/Hail)



