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Climate/Weather Threats

Changes In temperature,
extreme temperature

Extreme rainfall and flooding
Drought
Sea level rise

Hurricanes and tropical
storms

Severe weather




Defining Risk

Risk = Threat X EXxposure
(Probability) (Impact, vulnerability)
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Temperature Trends



Global Average Temperatures

Global Land and Ocean
January-December Temperature Anomalies
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U.S. and Florida Temperatures

wemenes o Qnly 7 months in the last 8
years have been cooler
than average

* |ncludes streak 31 months
INn a row

* Includes 9 months of
record warm

Florida Average Temperature
60-Month Period Ending in January
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2022 Warm Season

April - September 2022




| Why Do Changes in the Average Matter?

SMALL CHANGE IN AVERAGE
BIG CHANGE IN EXTREMES




Urban Heat Island

UHI Intensity (°C)
B -137- 044
I 043-0.16
" ]047-051
I 052-091
I oo2- 1490

States

Annual Average Urban Heat Island Effect in 2010

| T T e . T

0 300




Heat Index

Relative Humidity (%)

Temperature (°F)
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Measures of Heat Stress

1. Air temperature |

Heat Inde
2. Humidity | .
3. Wind speed ]
4.

Solar Radiation

— Wet-Bulb Globe Temperature
(WBGT)




Work/Rest and Water Consumption Table

f-“'f ’ Applies to average sized, heat-acclimated soldier wearing BDU, hot weather. (See TB MED 507 for further guidance.)
| ,
| * The work/rest times and fluid
! Easy Work Moderate Work Hard Work Sienaiinel S el
* Weapon Maintenance * Walking Loose Sand at 2.5 mph, * Walking Hard Surface at 3.5 mph, performance and hydration for
No Load 40 b Load at least 4 hrs of work in the
* Walking Hard Surface at 2.5 mph,
. ing Hard Surface at 3.5 specified heat category. Fluid
<30 b Load mLm mph, °wmm¢”“ﬂ' needs can vary based on
» Marksmanship Training « Calisthenics Load individual differences (+ % quhn)
- " « Field Assaults and exposure 1o full sun or full
Drill and Ceremony * Patrolling shade (2 % qUhn)
* Manual of Arms * Individual Movement Techniques,
i.e. Low Crawl or High Crawi * NL = no limit to work time per hr
+ Defensive Position Construction * Rest = minimal physical activity
(sitting or standing) accomplished
Easy Work Moderate Work Hard Work in shade if possible
Heat WBGT Wt Wate + CAUTION: Hourly fluid intake
Category Index, F* | wWork/Rest Intake Work/Rest Intake Work/Rest r‘.: should not exceed 1% gts.
(mic) (qthn) (min) (quhr) (min) (quhr)
Daily fluid intake should not
1 78° - 81.9° % NL % 40/20 min % sucesd 12 gte.

For aoosony copes. contact U S Ammy Cender for Mealth Promooon and Proventive Medcing MHealth informaton Operanons Dnesion
ot (800) 222.9698 or CHPPM - Health Informaton Operationsapg amedd army mud

For olactronc vevsions, Soe M AThDDm-www 0008 Ay mil/heat LOCH repvocduction is authomaed
June 2004

« If wearing body armor, add 5°F to
WBGT index in humid climates

+ If doing Easy Work and wearing
NBC (MOPF 4) clothing, add
10°F 1o WBGT index

* If doing Moderate or Hard Work
and wearing NBC (MOPP 4)
clothing, add 20°F to WBGT
index
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Days of Extreme Heat (Miami)

Number of Days Max Temperature >= 95 - Jan through Dec - MIAMI INTERNATIONAL AP, FL

Use navigation tools above and below chart to change displayed range
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North Florida Summer Nighttime
Tem Eerature
%‘ ‘

Florida, Climate Divi n 2 Minimum Temper

; 190 zooonqupm

« Elevated soil temperature
 Cumulative stress on livestock

« Heat related illness and stroke

* Vulnerable populations —
construction, ag workers,
prison populations
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Climate and Florida Citrus

Adapted from: John Attaway, “A History of Florida Citrus Freezes ”

Impact Freezes:
February 7-9, 1835
December 29, 1894
February 8, 1895
February 13-14, 1899
December 12-13, 1934
January 27-19, 1940
December 12-13, 1962
January 18-20, 1977
January 12-14, 1981
December 24-25, 1983
January 20-22, 1985
December 24-25, 1989
January 19, 1997
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Mature orange grove outside of St.
Augustine, FL in the early 1890’ s. Trees
have obviously grown for decades
without major freeze damage.

- from Buel, 1893



http://upload.wikimedia.org/wikipedia/en/a/a7/An_Orange_Grove_Near_Palatka,_Florida.jpg

February 13t", 1899

e -2degreesFin
Tallahassee (State Record)

« Measurable snow from the
Panhandle to Tampa and
Jacksonville

« Key Westand Jupiter the
only cities east of the
Rockies without freezing
temperatures

 Isthis still possible?




Extreme Cold Temperatures

Mumber of Days Min Temperature <= 40 - Jan through Dec - MIAMI INTERNATIONAL AP, FL =
Use navigation tools above and below chart to change displayed range
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Late December Arctic Outbreak

Observed Averae Mean Tem perature for Dec 1 2022 to Feb 27 2023 (58 stations
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Climate Variability and Drought



El Nino/La Nina Cycle

November 1997




La Nina Impacts
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NINO3.4 SST Anomaly (°C)

Multi-year La Nina’s

Historical Nino 3.4 Sea Surface Temperature Anomaly




La Nina and Drought

Coastal Plain, AL (0107) Percent Area in U.S. Drought Monitor Categories
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Florida Drought Update

For the assessment period ending February 28,2023

This Week's Drought Monitor of Florida Map

From the US Drought Monitor, authored by Richard Heim (NOAA/NCEI), with input from the Florida Drought
Monitoring Group. URL: https://droughtmonitor.unl.edu/CurrentMap.aspx
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Moderate drought (D1)
Lack of rainfall in the last two er)1(pand§ OV‘Tr mg(r:]h of
weeks has abnormally dry A the peninsula wit t;vo
conditions (D0) spreading across - conskecutlve warm, dry
the western Panhandle once again. weeks.

—— Sumter County

K

Last Week’s Drought Map S Lake Okeechobee

water levels still
holding at 15.50 feet.

High KBDI values of 500 Lowering inflows
toover 600 centered on from the Kissimmee
southwest Florida. basin becominga
Wildfire potential v concern.
becomingaconcern. | o <
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Statewide Condition Summary

What's Changed? Two consecutive weeks of little to no rainfall
combined with temperatures running 6 to 12 degrees above normal have
hastenedthe spread of moderate drought (D1) over most of the
peninsula.

Current Pattern — High pressure bringing continued warm temperatures
and little rainfall holds across the state for at leastthe coming week.
Current storm track well to the north along the Mississippiand Ohio river
basins.

What's Next? La Nina conditions and cold waterin the Pacific continue
to warm rapidly. While there could be somelag in the atmospheric

response, La Nina will be less of an influence onthe spring/early summer
climate patterns.

Statewide Coverage By Category

Category Tﬁ\?:m%i Last Week
DO: Abnormally Dry 23.42% 50.77%
D1: Moderate Drought 64.54% 29.51%
D2: Severe Drought 0.00% 0.00%

D3: Extreme Drought

D4: Exceptional Drought




Increasing
confidence

N

Sea level rise — Global sea levels will continue to rise at a
minimum the current rate, with the likely range of 1-4 ft. by 2100.

Temperature — very likely to continue rising with increasing
CO2. Florida less than interior North America.

Drought - rising temperature alone could lead to more
frequent/longer periods of drought. Rainfall changes uncertain.

Rainfall — more extreme events, changing seasonal patterns
uncertain.

Hurricanes — Number of hurricanes may not change much,
more potential for stronger storms, surge compounded by sea level
rise, more rainfall and inland flooding




Sea Level Rise
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Miami Sea Level Rise

Verified High Water Levels at Virginia Key, FL
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Hurricanes and Tropical
Cyclones



Hurricane “Drought”

Days Between Major Hurricane (Cat 3, 4, 5) Landfalls in
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Hurricane Season

2021 Hurricane season

« 20 named storms, 7
hurricanes, 4 majors

* 6 landfalls on the Gulf Coast

« TS Claudette, Fred bring
heavy rain

2020 Hurricane Season

 Record 30 named storms, 14
hurricanes, 7 majors

« 10 landfalls on the Gulf Coast

* Hurricane Sally, Sept. 16




« The number of tropical
cyclones has remained
unchanged globally

« The strongest hurricanes
are getting stronger

 Increasing rainfall from
tropical cyclones

3

5

« Forward motion may be

getting slower, tracks may
be shifting north

8
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Hurricane Landfall Probabilities

US Hurricane Landfalls by ENSO Phase (1900-2009)




Increasing
confidence

N

Sea level rise — Global sea levels will continue to rise at a
minimum the current rate, with the likely range of 1-4 ft. by 2100.

Temperature — very likely to continue rising with increasing
CO2. Florida less than interior North America.

Drought - rising temperature alone could lead to more
frequent/longer periods of drought. Rainfall changes uncertain.

Rainfall — more extreme events, changing seasonal patterns
uncertain.

Hurricanes — Number of hurricanes may not change much,
more potential for stronger storms, surge compounded by sea level
rise, more rainfall and inland flooding
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