Extreme Weather and
Resilience Workshop

A NOAA CAP TEAM




. ‘4
444 Workshop Goals

44
¥ldentify weather-related risks for the City of

> Shreveport

¥ ldentify ways to prepare for and respond to extreme
temperatures, damaging wind events, flooding, and
other hazardous weather conditions

¥ Explore mitigation options and funding opportunities
that can help the city reduce future risks > <
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About SCIPP

¥ Mission: To assist organizations with decision-making that

> builds resilience by collaboratively producing research,
tools, and knowledge that reduces weather and climate
risks and impacts across the South-Central United States
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@ Climate Adaptation
Partnerships (CAP)

Formerly RISA

> < ¥ O n e Of 1 3 re g I O n al te a' m S Currently Funded CAP/RISA Teams and Expansion Activities
funded by NOAA O

¥ Address local needs by

providing relevant scientific

-
Great Lakes 4
expertise and resources s
Pacific RISA Nor\laest Glimate and Assessments
Resilience Collaberative (GLISA) P

Climate Assessment
and Policy (ACCAP)

MEach team partners with wEER T

multiple private and public = =
sector organizations across e - iR
their regions
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¥Day 1. How does extreme
weather impact Shreveport?
¥ Flooding & Rainfall
¥ Extreme Temperatures
¥ Damaging Wind Events

¥Day 2. What can we do
about it?
¥ Hazard Planning
¥ Homes & Businesses
¥ Protecting People

A NOAA CAP TEAM
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Day 1
March 17th

Location
Sci-Port
Discovery Center
Shreveport, LA

Workshop Begins
8:30 AM

Workshop Ends
1:00 PM

Day 2
March 18th

Location
Sci-Port
Discovery Center
Shreveport, LA

Workshop Begins
8:30 AM

Workshop Ends
1:00 PM

TIME TOPIC

8:30 - 9:00 Light Breakfast

9:00 - 9:10 Welcome & Introductions
9:10 - 10:00 Flooding & Rainfall
10:00 - 10:10 Break

10:10 - 11:00 Extreme Temperatures
11:00 - 11:10 Break

11:10 AM - 12:00 PM

Damaging Wind Events

12:00 - 1:00 Working Lunch (Provided)
TIME TOPIC

8:30 - 9:00 Light Breakfast

9:00 - 9:10 Welcome & Introductions

9:10 - 10:00 Hazard Planning

10:00 - 10:10 Break

10:10 - 11:00 Protecting Homes & Businesses
11:00 - 11:10 Break

11:10 AM - 12:00 PM

Protecting People

12:00 - 1:00

Working Lunch (Provided)
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SCIPP Phase IV: Planning
for Long Term Change In a
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Precipitation
Characteristics of
Shreveport, LA

by:
Dr. Vincent M. Brown
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Agenda

Precipitation Characteristics

1. Annual Accumulation, Days, and Hours

2.! Contribution of Heaviest Events

3. Intensity

Condensation

1. Daily + Hourly P

; Transpifation N/}
Evaporation from Plants / ‘
7 7 ! i
4 ”~ ' .

from Oceans,
Lakes & Streams

4! Consecutive Dry Days

1. Drought Severity
5.! Potential Future Changes

6.! Applicationd

Goal:
Spark discussion on challenges with precipitation (or lack of precipitation) and see if we can hel

@SCIPP




Annual Accumulation, 1895-2024

Caddo Parish, Louisiana Precipitation

— 5-Year Mean
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*

Top Five Wettest 73.93 (1905), 72.05 (1991), 70.39 (2009), 70.20 (2024), 66.51 (2015)
-2SCIPP Top Five Driest 30.04 (1943), 30.66 (1936), 32.05 (2010), 32.72 (1899), 32.73 (1954)

A NOAA CAP TEAM




Annual Accumulation, 19@&2023

Annual Precipitation Total

Annual Precipitation
3 3

iy
SARIe \

Since 1960, slight increase in annual accumulation (~6 in last 64 years)

In the driest area of the wettest state!

PSCIPP



Annual Accumulation

Distribution of Shreveport Precipitation (in)
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Average Annual #8.69, std =11.19,

68% of years between: 371859.95,

95% of years between: 26£41.05,
-35C|PP *recent notable years: 19921(99), 2024 ({2.48)
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Annual Precipitation Days

Annual Precipitation Days

/\ Nl | AL AUV\
\,J\/ WMV \ Y /M \

No observable trend in the number of days it precipitates per yeatPlIRg).

Year
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Annual Precipitation Days, 1960023

Distribution of Shreveport Precipitation Days
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Precipitation Days €9y, std =11,
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QSC":P Max =129(1991), Min =74 (2011).

A NOAA cAP TEAM




Annual Precipitation Hours

| M |
T st \ A /W ﬂ
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No statistically significant trend in precipitation hours per year (HB623).
!
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Annual Precipitation Hours

Distribution of Shreveport Precipitation Hours
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Precipitation Hours

Precipitation Hours #57Yy, std = 82.65,
68% of years between 3840,
95% of years between 20822,

9 SCIPP Max =631 (1979) , Min =296 (2005)
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Contribution of Heaviest Precipitation

Contribution of Heaviest Hours to Annual Total

0.8

o
i

Percent of Annual Precipitation

0.2
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Heaviest Precipitation Hours

10% of annual total in heaviest 4 hourBqL
SCIPP 25% of annual total in heaviest 13 hourEd3) _
WV TNoRR CAp ream 50% of annual total in heaviest 44 hoursta®——~ 0-5% of annual time!




Daily Precipitation Intensity

Annual Daily Intensity

m.
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Daily Intensity
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|\

1960 1980 2000 2020
Year

Volume of Precipitation on rainfall days has significantly increased.
Makes sense, givaempward trend in accumulati@ndno trend in rain days
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Hourly Precipitation Intensity

-3SCIPP
A NOAA CAP TEAM




Driving Hourly Intensity?

Heavy Hourly Event Frequency

Number of Individual Rainfall Events

200 ﬂ

IS

Count of Events

% of Heavy Rainfall Hours
°

/
Increase in OheavyO hourly events +
M Increase in individual hourly events (unch. Hours) =
%*— Decrease in event duration +
- T Increase in annual accumulation =
1 Increase in average hourly intensity

2020



Distribution of Consecutive Dry Days

Consecutive Dry Days o
How many days between rainfall ‘ E E E

events (1948R024)7? ! b
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Monthly Distribution

Monthly Consecutive Dry Days
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What month do we experience £ et
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rainfall events (194E2024)? o
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Dry Day Trends

Trend in Consecutive Dry Days

N
e ——)

Average Dry Days

W

‘ 1AL
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1940 1960 1980 2000 2020
Year

No significant trends in any month or season, but decreases were attributed to April-July.
Improved approach would be to include low precipitation totals in (e.g5£@I) dry periods.
Rain days are not changing but timing might be (or increase in hourly events).



Monthly Drought Severity Index

Caddo Parish, Louisiana Palmer Drought Severity Index (PDSI)

— 5.Year Mean
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Drought from November 20@8%eptember 2013.
Peaked in August 2011.
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Potential Future Changes in Precipitation

Projected Changes in Annual Precipitation by Midcentury
2036-2065 relative to 1991-2020

a) Average of all available projections b) Average of
wettest 20% of projections

C) Average of
driest 20% of projections

Difference in Inches

-l [ [ T T [
-5 -3 -2 -1-050 051 2 3 5

.33C|PP Very little anticipated change in annual precipitation for northern Louisiana



Potential Future Changes in Precipitation

Projected Changes to Precipitation Extremes at 2°C of Global Warming

a) Total precipitation on b) Five-year maximum c) Annual maximum

heaviest 1% of days daily precipitation daily precipitation
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@ SC'PP Potentially more rainfall on the heaviest days each year.




Changes in the Contributions of Moderate and
Extreme Events to Total Precipitation with Warming Why’)

A Present climate

Warmer climate Daily Precipitation Distribution KSHV

I
@ Less moderate precipitation

compared to present climate

@ More extreme precipitation
compared to present climate

Probability of occurrence

Severity Moderate Extreme
>
’ !
Present climate a
1
Warmer climate
' ¥ i e
v o N e
. W | | |
Relative contribution & 0 1 2 3

| Moist inflow

to total precipitation — Precipitation (inches)



Real World Application of Our Work

Historical Event Reconstruction/Transposition.
May 1995, Hurricane Harvey, etc.

Forcing Mechanisms of Heavy Rainfall.
Where to expect heavy precipitation based on wind?

Decision Making.
Neutral Ground Parking.

Survey of Perceptions of Climate Change Planning.

MJJA Thunderstorm (40 dBZ) Frequency

| -~ 4 - g : 7»
A_" 7 i’ A
; S C I P P i S0°W =
A NOAA CAP TEAM 025 050 0.75 1.00 1.25 150 1.75 2.00

count




Honorable Mention




Honorable Mention




Honorable Mention

32 storms within 60 nm of Shreveport.
22 between Matagorda Bay and western Vermillion Bay / 10 east of Vermillion Bay



Thank You

Reminder
SCIPP is a resource available to you!
We are experts at obtaining quality and accurate weather/climate data and are here to help!

Dr. Vincent Brown
Research Director, SCIPP
vbrow31@Isu.edu

| also have slides on tropical cyclones if you would like to discuss those hazards
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Derek T. Thompson
Research Associate b SCIPP
Monday, March 17, 2025



Outline

Minimum Temperatures
Maximum Temperatures
Heat (Heat Index and WBGT)
Future

Application

K K K K K




Minimum Temperatures - Cold

¥ Arctic air outbreaks from Canada P Polar Vortex and Jet Stream.




Minimum Temperatures - Cold

¥ Decrease In cold nights

¥ Increase In coldest min.
temperature




Minimum Temperatures - Warm

¥ Warm + moist air.

¥ Increasing faster
than daytime max.
temperatures.

¥ Critical for human
health.




Minimum Temperatures - Warm

¥ More warm nights

¥ Warmest min.
temperature
Increasing




Maximum Temperatures

¥ Primarily driven by
persistent high pressure.




Maximum Temperatures

¥ More hot days

¥ Increasing max.
temperature
BUT not like

min. temperature




Heat Index

¥ Combination of
temperature and humidity.

¥ NWS Guidelines
¥ Heat Advisory - 105jF
¥ Heat Warning - 110jF




Heat Index

¥ ~ 173 hrs/yt 105jF

¥ ~17 hrs/yd 110jF

¥ 2023
¥ 1,792 hrd 105jF

¥ 391 hrsl 110jF




Wet-Bulb Globe Temperature (WBGT)

¥ Combination of temperature, humidity,

wind, and solar radiation.
¥ More complete measure of heat.

¥ Recommended for athlete and worker safety.

¥ DRAWBACKS

¥ Not commonly measured
¥ Hard to communicate (O90 vs. 1150)



Wet-Bulb Globe Temperature (WBGT)

! Average WBGT:
74.61iF

! Average Max.
WBGT: 95.88F

I Single hottest hour:
107.53jF (1997)

! Hottest year: 1998




Future

¥ Observed

¥ Predicted




Application

¥ What we can do




Thank you!

Derek Thompson
Research Associate, SCIPP
dthol43@Isu.edu
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Hazard Planning

Darrian Bertrand

Climate Assessment Specialist
Southern Climate Impacts Planning Program
University of Oklahoma !



Billion-Dollar Weather & Climate Disasters

¥ Louisiana has experienced
106 billion-dollar
disasters since 1980.

¥ This resulted in over $310
billion In damages *.

¥ Climate-informed planning
and action can reduce
Impacts and increase
resilience .

NCEI, March 2025

*Values represent total disaster costs D disasters often span multiple
states



Hazard Mitigation Plan

Hazard Mitigation Is defined as sustained actions
taken to reduce or eliminate long-term risk from
hazards and their effects.

Hazard Mitigation Planning is the process through
which natural hazards that threaten communities
are identified, likely impacts of those hazards are,
determined, mitigation goals are set, and ;
appropriate strategies that would lessen the impacts
are determined, prioritized, and implemented.

Hazard mitigation plans are updated every ~5
years.

You MUST have a FEMA-approved HMP to be
eligible for certain FEMA funding!

(to be adopted in April 2025)



Simple Planning Tool for Climate Hazards
What Is It?

A complilation of relatively easy-to-use online interactive tools, maps, and

graphs that can assist planners, emergency managers, and other decision

makers who are assessing long-term climate risks, both historically and in
the future.



https://www.southernclimate.org/resources/tools/!




































Natural Hazard Mitigation Saves 2019

$6 saved for every $1 spent on hazard mitigation with federal grants
$11 saved for every $1 spent when adopting new building codes (I-Codes)



Louisiana benefits $10-100 BILLION from federal grants for
flood, wind, earthquake, and fire mitigation.

Natural Hazard Mitigation Saves 2019



Proposed Mitigation Actions

2023 Caddo Parish HMP: Shreveport Actions

Building retrofits

Drainage improvements

Generators for continuity of operatiq_ps and government

Lightning mitigation (lightning rods and surge protectors for public buildings)
Dam and levee failure working group

Drought ordinances

Wildfire ordinances

#K K K K K K K K

Cooling stations



SPT Use Examples Riley (2021)

"The SPT made it very easy to find the information | need quickly.
Without it, I'm not sure | would really know where to begin."

¥ County Emergency Manager/Planner in OK serving a population of
100,000-499,999

OWe are using the SPT more in our planning processes and within our
development services department for current/past/future weather
Impacts and for future community expansions. Great tool.O

¥ City/Community Emergency Manager in OK serving a population of
10,000-49,999



Try 1t Out!

https://www.southernclimate.org/
resources/tools/simple-planning-tool/




Darrian Bertrand
dbertrand@ou.edu
Southern Climate Impacts Planning Program
University of Oklahoma

www.southernclimate.org



Discussion

How have you used weather and climate data In
your planning (e.g., comprehensive plan, stormwater
management plan, etc.)?



Discussion

Who should be involved Iin the next hazard
mitigation plan?



Protecting People
& Property



Mitigation

¥ Protecting Property
¥ High Winds
¥ Other Storm Impacts
¥ Flooding

¥ Protecting People

¥ Heat/Cold



Keep the Building Intact
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)
)




Keep the Wind Out

¥ L#$9&#5),4%'-)47)7&$+"H()

¥ 8%'3)4#)3(2#$-)%8&."-(-)344#-M)6$'346-M)
N&H&N()344#)/4)7&S$+)

¥ 14#%()47)6$'3)4)$/ (#$4#),"-<(-)",6&#3)
&'3)4"/6&#3)

O<"/I(#-)
P($'74#%(3).-/((+0)344#-)
G&#&N()344#)2#&%(-)
P($'74#%(3)7&2#%%)-<((/-)
O<&//(#,#447)8Q'346-)

K K K K K



#K K K K K

Manufactured Homes

KA#()D"+ (#&2+()/<&'),(#9&'(1)<49(-)
%49, &#&ISD(+5)+$N</RE(SN</)

'S+ 4) THERO(-)H&I<(#)/<&') T4"3&/$4'-)
S+(D&/(3@)6$'3)%&)N(/)"3(# (&/<)

T5,(-)47)/$(R346-@)

¥ UD#R/<(R/4,@)H#(-$-/)" +$7/)

¥ VSENA'&+)TH&I(@)H(-$-/)+&/(H&+) T4HY0(-)
)

)



The Difference

</[,@AAG666B54"/"2(B%49A6&/%<CDEPVWXX)Y (Z9*]




Hall

| P447)3&9&N()$-)D(#5)%4-/+5)

| T<$%=(#)-<$'N+(-)&2-4#2)/<()
744%()47)<&$+-14'(-)

1 SD()2(/I(#)14)<&D()+&5(#-)

I \$=()&'5/<$'N)(H,4-(3)/4)
[<()6(&/<(H#M)/<()9&/(#S&+)
6$++)3(/(#$4#&/()AD(#)/$9()
&'3)'((3-)/4)2()#(,+&%(3)



¥

¥

Lightning

K(/&+),4+()6$/<)-<&#,),45')94"/(3)&/)
<$N<(-/),4%")

>+"9$"9)4#)%4, ,(#)%&2+()%4" (%/-),4+()
J4Y"3(#N#4"3)%8&2+(-).N#$30)

\IN</'$'N)-/#3$=(-)<IN<),4%$"/).,4+(0M)
[#&D(+-)346")$'-"+&/(3)%&2+().+(&-/)
#(-$-/1&'%(0M)&'3)3%--$,&/(-)<&#9+(--+5)$')
N#4™3)



Increases In Flooding

¥ \&'3)"-()%<&'N(-)
¥ *4'D(#-$4") THAQ) T A#(-1)|4) &NHSY" +/"#() S Yo (&~(-)
(#4-$4)&'3)-(359('/&/$4")

¥ V&9)%A'-1#"%/$4")
¥ QUoH(&-(-)-(339(/&/$A4")" -1#(&OM) (#4-$4')
346'-1#(&9)

¥ #2&'$]&/$4)
¥ QO,(#D$4"-)-"#78%(-)$'Yo#(&-(#"477)$')-98++)28-$")
¥ V(%#(&-()+&N)/$I() 7T#49) #(%$,$/8/$4)/4),(&=)
¥ V(2#$-)%+4N-)%<&" (+-)
¥ QU#(&-(3),4++"1&')+(D(+-)



Urbanization

2(T4#()"H#2&'$]8/$4' @)
P&S'68/(#)S TS +IH&I(-)I<(N#4"3B)
\(—)3$-%<&H#N(M)&'3),(&=)4%%"#-) & T/(#)&)+4'N)+&N)/$9()

>TI(#)"#2&'$]8/$4' @)
P&S$'6&/(H) T+A46-)3$#(%/+5)$'/4)-1#(&9-B)
KA#()3$-%<&#N(M)&'3),(&=)4%%"#-)&7/(#)&)-<4#/)+&N)/$9()



Other Dangers?

P$%<)8%++-4'),&33+(-)/<#4"N<)/<()9$'$&/"#ONA+7)% 4" #-()$")G"(# (D$++(B))
N&H#+)KA'34'AK(3$&1(6-)G#4",)D$&)G(//5)Q9&N(-)



K K K K K K K K

What Can Be Done?

2"$+3$'N)\(D((-)

*#(&I$'N)Q9,4™39('/-)

Q9,#4D$'N)*<&"(+-)
P(-/4#$'N)\&'3-%&,()&+4'N)?&'=-)
V(2#$-)P(94D&+)

S+(D&/$'N)AH)P (+4%8&/$'N) O/ " Yol"#(-)
1$'&'%$8+)0",,4#):IVS-&-/(#)>$3M)Q'-"#&'%()
\(N&+):)X4'$'NM):#2&)V(-$N)



Impoundments

| V(-SN'(3)/4)%&/%<)#"4TT)&)S/-)
4" #%()

| G#&3"&+)H#(+H(&-(M)+(--("-),(&=)
7+46-)

| >++46-)-49(),4++"1&']-)/4)-(I+()
4"()A7)6&/(#)

| L#4D$3(-)<&2$/&/)
| *&")&33)/4)D&+"()47)<49(-)



Stream Channels

¥ T5,(-)47)*<&"(+$]&/$4")
¥ O/#&$N</('$'N)
¥ V((($'N)
¥ 833('$'N)
¥ *+(&#S'N)
¥ \$'$'N)
¥ *4'[#4+)7+443-)&'3)(#4-$4")
¥ KAD()6&/(#)AT7)94#() "$%=+5)

M 2"/)6<(#()34(-)$/)N4C)



| evees

¥ 28HHS(H-)2" S+ &+A'N-S3HSD(#-)4H#)-1#(89-)/14)%4'18$)6&/ (#-)3"#$'N)
<$N<)7+46).7+443-0)

¥ P(94D(-)+&'3)7#49)7+443 +&$'-)/<&/)64"+3) 4#08++5)&2-4#2)6&/ ()
¥ (#5)3$77$%"+)/4)3(-SN')-/H" Yol #(-)I<&1)%&')6$/<-/&'3)2$N)(D(/-)
¥ T<O\(D(()S77(%/)

¥ 14++46$'N)7+443-M) #(--"#()94"[-)74#)%499"$/$(-)A)NAD(#9(/)
|8)$'-/&++)T+443)3(7(~(-).+(D((-0)

¥ L(#%(,/$4)3(D(+4,-)/<&J)I<(-() &H#(&-) &H#()-&7()
¥ \&'3)D&+"(-)$")/<(-()a,#4/(%I(3b)&#(&-)$'Yott(&-()
¥ V(D(+4,9()74++46-M),+&%$'N)94# (), #4,(#/5)&))#$-=)



Permeable Pavement

| V(-$N'(3)/4)+(/)94#()6&/(#)-4&=)$))
H&I<(H)I<&W"ATT)

| 8&/(#)%&)-((,)I<#HA"N<)4,('$'N-)&'3)
06H&Yb=-)

| LA#A")-"2-1#&1()+(/-)B&I(#),(#%4+&/()
346'68#3)

| K&5)$'%+"3()&)3#&$"),$,()/4)<&'3+()
(H%(--)6&/(#)



Bioswales & Rain Gardens

| P&S$'T&++)H")$'/4)-9&++M)D(N(/&/(3)&H(&-)

| 8&/(#)6$++)20#(/1&$'(3)&'3)"-(3)25)
D(N(/&/$4"

| SH%(--)6&/(#)9&5)(H$/)D$&)&)3#&S'),$, ()

| K&5)$'%+"3()"3(#N#4"3)-/4#&N()&'3)
$'7$+/H#&IS4")-5-/(9-)



Managing Heat

¥ *44+$'N)%('/(#)

¥ K$-/$'ND)(D&,4#8/$4")&2-4#2-)
&/94- <(#(c-)<(&/)

¥ 1&'-C)
¥ Q7)&S$H)(9,(#H&I"#()$-)&24D()2435)
/(9,(H&/"#(M)7&'-)&%/)&-)&)%4'D(%/$4')
4D()
¥ >338'N)D(N(/&/$A')., &HI$%" +&#+5)$) " #28&.)
&#(&-0)

¥ GH(()#447D %<& N()&+2(34)47)"#28&.)
+&'3-%&,()



Urban Heat Island




Cold Weather (Transportation)

¥ Q9,8%/-@)
¥ (<$%+()&%%$3('-).Jde)47)&++)6$/(#R6(&I<(HRH#(+&/(3)
$'Y"#$(-0)
¥ VHSDSN)A)-+$%=)#4&3-)
¥ P4&3-)2(%49%'N)$9,&--&2+().-'460)
¥ 2+8%=)Q%():)%&"-(3)25)9(+/$'N))#(7#(($'N)
¥ V&I&N()/4)HA&S-)TH#A) TH((|(A/<&6)

M O4+"/$4")

¥ L#(&H#0&3( "&/()-",,+5)47)-&'3M)-&+/M)&'3)-'46R
#(94D&+)(_"$,9('/)

¥ K&=()-"#()D(<$%+(-)<&D()7"++)7"(+)2(74#()-14#9)<$/-)

M Q3(/$75)-<(+/(#-)74#)"-()$"),46(H)4"I&N(-)4#) 7 4#)
1#&'3(3)/#&D(+(#-)



Cold Weather (Power)

¥ Q%()>%%"9"+&/$4")
¥ TH((-@)7&++$'N)42Y (%/-)
¥ LAB(H)+$ (-@)+4--)4T),46(#M)(+(%/#4%"I$4")
¥ U"/&N(-)9&5)+&-/)3&5-)/4)6((=-)
¥ \4--)47)<(&/)
¥ *&#24)94'4H$3(),45-4'S'N) 7#49)&+/(#' &ISD()<(&/$'N)

-4"#%(-)

M O4+"/$4")

¥
¥
¥

¥

P'HE)3$-1H$2" IS4, 46 (H+$'(-)./#&'-9$--$4)+$'(-)
N('(#&/()/44)9"%<)<(&/0)

| TH#$9)/#(()2#8&' %<(-)&6&5) THA9)HAAT-)&'3), 46 (#+$'(-)

Q3(/$75)-<(+/(#-)T4#)"-()$), 46 (#)4"I&N(-)4#) T 4#)
I#&'3(3)H&D(+(#-)
O/4%=.$+()7443)-". +$(-)&/)%#S/$%08+)78%S+$/S(-)



Cold Weather (Other)

¥ Q9,8%/-@)
¥ 1#4]()LS$,(-)
¥ ?"$+3$'N-)%4++&,-()7T#49)6($N</)47)-'46)
¥ QY(-()-'46)9&5)%&"-()a6<$/()4"h)%4'3$/$4'-)
¥ 8%'3)%<$++M)7#4-/2$/(M)<5,4/<(#9$&)

O4+"/$4")

V(D(+4,)&'3)('74#%()2"$+3$'N)%43(-) 74#)-'46)+48.3)
Q'%+"3()-'46)9(+/)$')-14#96&/(#)9&'&N(9('/), +&.-)
Q"|'+&/()’$!(')

O, #8&5)-(-$ISD() TH"S/)/#((-)6$/<)6&/(#).<(&/) T#49)
064'3(-&ISA")=((,-)6&H9)&-)$%() 74#9-0)

K K K K



Preparing & Adapting



Big Picture: National Risk Index

¥ P$-=)Q'3(H)*&/(NAHS(-@)-4%$E&+M)(%4'495%M) (' DSHA'I(18+M)S' 7HE-#"Yol"#(

¥ P$-=)E)SH,(%/(3)>""&+\4--))H))O4%$&+) "+ (H&2$+$/5
) ) ) ))))*FA99™B/5)P(-$+$('%()

¥ SH,(%/(3)>""&+)\4--)
¥ SH,4-"#()
¥ >"&+$](3)I#(_"('%5)
¥ 1$-/4#$%)\4--)

¥ 04%$8+) "+ (#&2$+$/5@)04%$&+) "+ (#8&2$+$/5)Q'3(H).04 Q0)

¥ *499"$/5)P(-$+$('%(@)?&-(+$ )P (-$+$('%()Q'3$%&/A#-) T4#)*499™ $/$(-)
2PQ*0)



National Risk Index

¥ gW)' &/ #H&+)<&]&#3-)

¥ K(&-"#(-)#(+&/$D(H$-=)74#)(&%<)%(-"-)/#&%/)

¥ 1 3&/$'N)(O(HN('%5)4, (#&/$4"-)F)<&]&#3)9$/SN&/$4'), +&'-)
M LHSAHSIBISN)& ) &++A%E&IS N)H(-4"#%(-)

¥ *499"$/5R+(D(+)#$-=)%499" $%8&/$4")&'3)('N&N(9(/)

¥ S'<&'%%(3)%43(-)&'3)-/&'3&#3-)

<//,-@AAGE6B7(9&BNADA7+443R9&,-A #43"%/-R/44+-A'&/$4'& ¥ R#3$-=R$'3(H
)




National Risk Index




National Risk Index




Flood Mapping

¥ T<#4"N<)/<()1&/$4'&+)I+443)Q"-"#&'%()
L#AN#&9.11QLOM)ISK>)(-/$98/(-)/<()+$=(+$<443)
47)7+443$'N)&+4'N)%o#((=-M)H#$SD (#-M)&'3) %4&-/&+)
&H#(&-)

¥ K&,-)/<()ge)%<&'%().gddR5(&#0)&'3)dBhe)
%<& '%().iddR5(&#0)7+443),+&$'"-)

¥ VA(-)'4)<&'3+()"#2&)7+443$'N)6(++)
M VA(-)'4)<&'3+()/#$2"I8#5)-1#(&9-)6(++).6<$%<)
06&')28%=)",) T#49)7+443%$'N)346'-/#(890)

)



Flood Mapping

¥ T<#4"N<)/<()1&/$4'&+)I+443)Q"-"#& 'Y ()LHAN#E9. 1IQLOM)ISK>)
(-1$9&/(-)I<()+$=(+$<443)47)7+443$'N)&+4'N)%#((=-M)#$D(#-M)&'3)
0048&-1&+)&H (&)

¥ K&,-)/<()ge)%<&%().gddR5(&#0)&'3)dBhe)%<&'%().iddR5(&#0)
7+443),+&$'-)

M VA(-)'4))<&'3+()"#2&") T+4435'N)6(++)

¥ VA(-)'4))<&'3+()H#$2"18#5)-/#(8&9-)6(++).6<$%<)%&")28%=)",) 7#49)
7+443$'N)346'-/#(&90)

)



</l,-@AAB666BE&HYNS-B%AIAL, ,-AB(2&,,.D$(6(#AS'3(HB</9+C$IEW2d&32igjik[[[3[WJIilIW2ii)&&j%3




Flood Factor

M 1#49)I$#-1)OH((/)
14"3&/$4")

¥ QO,#4D(3)9(/<434+4N5)
1<&I)2(I(E)H(#(-(1-)
+4%8&+$](3)"#2&') 7+443$'N)

¥ K&,-)&N$'3$D$3"&+)
HA4,(#/5)+(D(+)

¥ >D&$S+8&2+()74#)&'5)&33#(--)
¥ </l-@AA#S-=78%/4AB%A9A




Flood Insurance

¥ 1(3H&+)(H,(33/"#(-)4") T +443RH#(+&/(3)3$-&-/(#-)N#AES'N)H#E&, $3+5)
$)gjkd-)

¥ LH#SD&/O)S-"#8&'%()%49,&'$(-)3$3)'4/)477(#),4+$%$(-)$) <SN<R#$-=)
&H#(&-)

¥ I(3(#&+),&54"/-)/4)$'3$D$3"8+-)%&,,(3)&/)&24"/)mId=)./43&5¢-)mOM)
AN-"TT$%S$()/A)#(2"$+3)

M T<$-)+(7/)9&'5),(4,+()&77(YRBYI$'N), #(--"#0)4YNAD#I(/)
H(H#(-(1&ISD(-) D)2"/)"&2+()/4)#(%AD#)

¥ 18/34'&+)1+443)Q'-"#& % () LHANH&O)Yot(8/(3)/4) #4D$3()8Y6%(--)/4)
$-"#8'%()&'3)/A)H(3 " Yo (JHS-=)



National Flood Insurance Program

¥ Q-"#&'%(), #AN#&9)28%=(3)25)/<()|(3(#&+)GAD(#'9(/)

¥ 28%=-).&'3)-"2-$3$](-0),#$D&/() 7+443)$'"-"H&'%() #($'-"#&'%(0)
¥ *499"$/5)P&/$'N)05-/(9).*PO0)gRgd)
M ie)#(3"%/$4")4"), #(9$"9)74#)(&%<),4$')

¥ [+443)K$/SN&/$A)>--$-/& Yo()LHANHEI)NHE /)

¥ K&,-)7+443)<&)&#3)&#(&-).0,(%$&+)1+443)1&]&#3)>#(&)R)OI!>0)
¥ >#(&-)6$/<)&)ge)&""'&+)%<&'%()47)7+443%'N)
¥ >+-4)='46"&-)gddR5(&#)7+443),+&%'"-)

M U ([+5)% 4D (#-)) 9S++$4)<49(-). 346') 7T#49)iBi) 9$++$4)$")hdgdO)



Adaptive Resilience

¥ >%/$4'-)%&H#HS(3)4")3"#S'N)&'3)&7/(#)3F5-&-/(#-)/<&/),(#99%/)
-4%$&+)(1$/$(-)/4) %4, ()&'3) 24" % () 28%=)T#49)+4--)&'3)
3$-#" /$4")

¥ 942%+3|&/$4YAT)S' <(#(N#(-$+$('%()

¥ 'AD(+)&'3)(9(#N(/)74#9-)47)2(<&D$4#)&'3)-4%$&+)
A#N&'$)&/$4")

¥ 2+('3$'N)47)'4D(+)&'3) #(R,+&"(3)&%/$D$/$(-)

¥ O"#,#3$-()(D4=(-)((3)74#)&NS+$/5N)64#=&#4"3-M)'(6)
I#&I(NS(-)

¥ L#$AH),+&"$'N)$9,4#/&'1)2"])-4)34(-)3(D$&/$'N) 7#49),+&-)
&'3)%o#(&/$'N)'(6)4'(-))



Organizational Adaptation

| SH$-/$'N))+$//+()%<&'N() THA9) 4#9&+) 4, (#&/$4'-)

| SH,&'35'N):)N&S)&33S/$4'&+)/(9,448H5),(#-4" (+). 7SH(M)
4+$%()P(3)*#4--0)

1 SHI('3S'N):)-"-,('3)'4#9&+)4, (H&ISA-)I4),(HTA#9)
3$-8-/(HRH(+&/(3)/8-=-). 78 %$+$/$(-)"-(3) T4#)-<(+/(#$'NO)

| SO#HN(/);)+44-(+5)4#NE&'S](3)%4++(%/$4"-)/<&/)9&5)2(%49()
N#&3"&++5)94#()4#N&'$](3)&'3),(#9&'('/)

¥ 94-))&#()-<4#/R+$D(3)

¥ %492%5'&/$4)AT)&+H#"$-9)&'3)2(+$(7)/<&/)'((3-)&#()'4/)
2($'N)9(N25)4/<(#) .NAD(#'9('/1&+0)%<&"(+-)



Resilience Hubs

| *499"'$/5R-(#D$'N)7&%$+$/$(-)

1 O, 4#)#(-$3('/-M)%44#3$'&/()
06499 $%&/B4'M)35-/#52"1()
H(-4"H#%(-M) ('<&'%() "8&+$/5)47)+$7()

| L#ADS3(-)#(-4"#%(-)) (--('/$&+)
-(#D3$%(-)&/)&)' ($N<24#<443)+(D(+)-4)
(4,+()34)'4)<&D()/4)#&D(+)/4)&)

% (' #&+)+4%8&/$4")

| *&"),#4D$3()%&,&%$/5)$")(D(#538&5)
4,(#&/I$'N)%4'3%/$4'-)&-)6(++)&-)
3"#$'N)3$-#",/$4")&'3)#(%4D(#5)



Resilience Hubs

I O(#D%$%(-)&'3),#4N#8&9-@),#494/() . #(,&#(3'(--)&'3)$9,#4D()

<(&+/<))6(++R2($'N)

| *499"$%&/$A-@)-4"#Y()4T7)$ TA#I&ISA ) TA#) 8#(&)#(-$3('/-)
5(&#R#4"3)

1 2"$+3%'N-)N\&'3-%&,(-@)7&%$+$/5)9((/-)4, (#&/S4' & +)NA&+-)!
&++)%4'3%/$4'-)

| LAB(H@)#(+$&2+()2&%="),46(#)/4)/<()7&%$+$/5N)&),+&%0()¢
(4,+0%&")%<&#N()3(D$%(-)

| U,(#&/%4'-@)/#&$'(3),(#-4"(+)/4)4,(#&/()"'3(#)&'5)

%4'3%/$4'-)



K K K K

Telling a Good Story

P$-=)*499"$%&/$4")$-)3(-$N'(3)/4)%4'D(5),4/(/$&+)
|<#(&/-)&'3)(' %A "#E&N()&%/$4")

T(++$'N)&)N443)-14#5)$-)2(//(#)I<&') #(-(I$'N)3&/&)
\$-/($'N)$-)$9,4#/&./)
1((3-)/4)20),(#-"&-$D()&'3)(94/$4' &++5)%49, (++3$'N)

UD(#%49%'N)&)%<&++('N(M)(-,(%$&++5)6$/<)&)<"9&'R
$'/(#(-1) & N+()

>),#4%(--M)'4/)&),#43"%)



N

Thank You!




