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Scan the QR code to learn more about our risks
and how to stay safe in this 16-minute
2025 Hawai'i Tsunami Preparedness video

Scan the QR code to access the digital
version of the “Homeowner's Handbook
to Prepare for Natural Hazards”
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1992 — Hurricane Iniki

If Iniki turns north 6 hours
earlier — about 50,000
houses damaged or
destroyed instead of 6,300.

FEMA RISK ASSESSMENT in
2010 confirms
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Triple Threat — Wind,
Surge, and Flooding

1. Wind greatest — right front
quadrant. Significantly less
left — front quadrant.
Difference function of forward
movement speed. For Iniki —
right front quadrant - Cat. 4
left front quadrant — Cat 1 -
Huge differences in wind
forces.

2. Storm Surge — Generally
greatest on right front
quadrant.

3. Flooding — flooding -
streams

Note — Iniki fast moving
system. Not as much
rainfall. Great dichotomy
wind speed with quadrant.



2018 Hurricane Lane

If Category 2 hits Oahu,
52,000 households
displaced — $27 billion
in damages — 2018
Pacific Disaster Center
Study using FEMA
HAZUS Tool.

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

the size of the storm. Hazardous conditions can occur outside of the cone. -‘“;



14 — Day Supply of Non-Perishable Food and Water

1 case = 5.3 gallons Get Sanitized Water Bob at Amazon —
11 cases? Plastic Containers 100 gallons - $35

waterbOB

up to 100 Gallo
¥resh Drinkis bw

Buy food will normally use
Long shelf life

Dinty Mark expiration with Sharpie
T,
’%'N ATE® o“h.
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restock
_ If about to expire — give to
T e S8, Foodbank
il W Buy as much as you can for
family — Excess if you can for
the needy.
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Evacuation Kit

Carry in a backpack or duffle bag, a three-day supply, or as much
as you can if your emergency plan involves evacuation.




City and County of Honolulu
Department of Emergency Management

GET ALERTS ABOUT:

H N l— Severe Weather
Emergency Info
Road Closures

A L E RT Ocean Conditions

Water Main Breaks

Y E

Sign up for O‘ahu’s
NEW notification
system at hnlalert.gov

IN THE APP

County Website at: http://www.honolulu.qov/dem

Emergency Notifications at: hnlalert.qov

Tsunami Evacuation Maps at: www.honolulu.gov/tsunamievac

UH Sea Grant College Progzz
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Know Your Hazard Zones!!! Wait for Instructions from Local EM
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Flood Hazard Assessment Tool : https://www.nhc.noaa.gov/nationalsurge/



https://fhat.hawaii.gov/
https://dod.hawaii.gov/hiema/public-resources/tsunami-evacuation-zone/

For Hurricane Evacuation — Consider the triple threat of a
Hurricane: (1) Storm Surge, (2) Flooding, and (3) Wind
Know your Zones to Make a Plan
Exam le fr om Wa|Iu De Penlnsula South Shore of Oahu

FIood Maps

~

Storm Surge Maps

City and County of Honoluly, Esri, HERE, Garmin, USGS. METI/NASA, EPA, USDA | NOAAI/NWS,

Flood Hazard Assessment TooI * https://lwww.nhc.noaa.gov/nationalsurge/

1) See if you are in a flood zone or storm surge zone on the applicable website links
provided. Check both to make your plan.

2) Do not shelter if you are in a flood zone or storm surge zone. Wait for instructions
from Local Emergency Management before evacuating as conditions of the
threatening event may not be conducive to forming the flooding or storm surge
seen on the maps.


https://fhat.hawaii.gov/

Hawaii Emergency Management Agency | Tsunami Evacuation Zones
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https://dod.hawaii.gov/hiema/public-resources/tsunami-evacuation-zone/

No Dam Evacuation Zone for Laie

/g; State of Hawaii Dam Evacuation Zones
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https://experience.arcgis.com/experience/d34ba3bd78ba44dd850aa85e7b467718
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Flood Map for Laie — Effective June 10, 2026
Major Difference Kahawainui Stream

Preliminary Flood Zone Changes or

Preliminary FIRM Panel

D

Tax Parcels

Preliminary Flood Elevation Contours

Preliminary Flood Zones
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https://cchnl.maps.arcgis.com/apps/instant/media/index.html?appid=89832a7160374adeb2d6a89f11e25ab5
https://cchnl.maps.arcgis.com/apps/instant/media/index.html?appid=89832a7160374adeb2d6a89f11e25ab5
https://cchnl.maps.arcgis.com/apps/instant/media/index.html?appid=89832a7160374adeb2d6a89f11e25ab5
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https://www.nhc.noaa.gov/nationalsurge/
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ABILITY TO SHELTER IN PLACE DURING A HURRICANE

PLEASE READ INSTRUCTIONS BEFORE USING THIS TABLE

FEMA or
Sale room Hawal'l

Residential

Safe Room

Concraete Concrete Concrete Concrete CMU Concrete CMU
Concrete CMU wall CMU wall CMU wall wall house wall house
erCmu houso - hou s — house — with humicane — with hurricane
wall house in poor in good with hurricane clips & window clips exceeding
condition condition clips protection code & window
protection
Double wall Double wall
house with house with hurricane
hurricane clips, window
Double Double Double e clips & - protection,
wall house wall house wall house window garage & roof
Double I POOS s ngood < with protection reinforced
wall house condition condition :I":;:mano N pouble wall Double wall Double wall
with - with complete with compiete load
complete load path 3 path, window
load path & window protection,
protection garage & roof
reinforced
Single Single wall Single Single wall Single wall house
wall house wall house house with with clips,
Single house "™ ingood with == hurricane P window
wall house in poor condition hurricane clips & protection and
condition clips window foundation
protection upgrades

<

el Unsafe Margina Good Better Best

Action Evacuaste! Do Not Shelter in ploce up Shelter in place up 1o Shelter in place up to Shelter in place up to
Shelter in place 10 & Tropical Stomm Category 1 hurricane Category 2 hurricane Category 3 hurricane

* Bicovod om dincsnsiomy and sevsew wiely fan Redsweeonon, Professorn CH Masos, Conl and Esvronmenod Eugincering: Goary Chocok, Stractsrad Eagooenr, Marvise & Chock Tnc.; T Woste, PE, Simcpwom
Strng-Thez aonl Kevin Richonts, Neamndd TTzints Offices, Hawai's Fmergency Mivsgrment Aens

Do not shelter in your house if it is not strong enough for the wind. See pages 54-59 in the
Handbook. This is a function of how it is built (single wall, double wall, concrete wall, built
under what building code, and what measures were taken to strengthen the house (e.g.,
hurricane clips, window protection, roof upgrades) found in the Handbook.
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2017 Hurricane Harvey Impacting Texas
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3 — Major Damage

2 — Moderate Damage 1 — Minor or No Damage -
LNt

2017 House — built 3 months before Harvey - Modern Building Codes
1. Continuous Load Path Connection
2. Strong Roof
3. Window Protection



Rafter-to-Top Plate Connections:
Transfer forces from the roof to
the top plate

-

Top Plate-to-Stud Connections:
Transfer forces from the top
C plate to the stud

Floor-to-Floor Connections:
Transfer forces from the second
story to the first story

Stud-to-Sill Plate Connections: §
Transfer forces from wall studs
to the mudsill

“Foundation. -
“Tie Down -«

Sill Plate-to-Foundation Connections:
Transfer forces from the mudsill into
the foundation

Courtesy of
Simpson Strong-Tie




Maunalani Heights — January 18, 2021

Courtesy Jocelyn O’Neill



Wind Damage from February 7-8, 2026

Salt Nanakuli
Lake
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To Prevent This
Iniki 1992

2021
Maunalani
Heights

R .7 S TTTTTT " :
‘lllllll“ Il |

2 Saturdays and $300 in
material costs (seek
advice of licensed
architect or structural
engineer first)

Or $2,100 with licensed
contractor




Guide for Installing Hawaii Plantation Tie (HPT) Hurricane Tie
For all retrofits — first seek advice of licensed structural
engineer or architect.

Frieze Board

Roof Rafter
\

Trim

Tongue and Grove Boards of
Single Wall House

New Trim Added

=

Old Trim Removed




Almost every house in
HPT _

the State can be relatively

easily retrofitted.

About 6,000-7,000 homes
7/ retrofitted.




The following demonstration is
based off the report by Dr. lan

Structural Seiémic Retrofits Robertson and Gary Chock. You may
For Hawaii Single Family Residences be able to do most of the work
With Post and Pier Foundations yourself, but first, seek the advice of

a licensed structural engineer. The
work can reduce earthquake and

Volume I

Results of Study, Structural Analysis

and Retrofit Strategies hurricane damage.
Prepared for
__lr\_ A
{ ~ ADD 2x BLOCKING (
||/ WITH 4-10d NALS '
POST | ||/ EACH SIDE
Hazard Mitigation Grant Program
- I 2 || ——ADD SMPSON HDUS
DR-1664-HI bE OR HTTS CONNECTOR
' STERMITE PLATE — EACH SIDE, SEE
\ DRAWING SHEET 0
N ol FOR FASTENERS —
CONC. BLOCK—- {2
CONC, PlER—-\ 1l I
3 : i . I
I
1
I\ | |
1 \ /
" DRILL AND EPOXY %" R
DIAMETER ANCHOR BOLTS \/
WITH 4" MINIMUM EMBED v
FRONT VIEW SIDE VIEW
i
. TERMITE PLATE MAY BE REMOVED OR : ; '8
Final Report BENT AS NECESSARY FOR INSTALLATION i i
May 15, 2009 e & )7
HOUS HTTS
Principal Investigators: Ian Robertson, ?h.D., P.E. Figure 7: Simpion HDU Hold-down Connection
Gary Chock, P.E.




1956 single-wall house now has a
continuous load path.

Y

‘q Single-Wall House
with Load Path!!

HPT hurricane clip on
each rafter. See Part
4.1.1 of the
Homeowner's
Handbook on
procedures.

Each exterior
post retrofitted.
See Part 4.1.2 of
the
Homeowner’s
Handbook on
procedures.

, e 2020 Hurricane Insurance Premium
per year $1,184. With retrofit $932 or

$252 savings per vear.

« 2024, insurance premiums doubled
so retrofit savings $540 per year for
a retrofit with material cost of $500.




Creating Wind and Rain Resistant Envelope

Multi Hazard Design
From FEMA CCM

Enclosed Bullding Partially Enclosed Building

No masking tape!
Do not open windows!

UH Sea Grant College Progiz 4z
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Window Coverings

Time to

* Impact Resistant Windows™

* Roll Downs™

* Colonial Shutters

« Bahama Shutters

* Accordion Shutters”®
 Laminates

o Storm Panels™

« Polycarbonate Panels*
* Hurricane Screen

* Plywood*

UH Sea Grant College Progig




Roofing — The Most Important Element in Resilient House

1) Strong — Able to withstand wind forces:
a. Roof tied down to the foundation (load path)
b. Proper attachment of roof deck & roofing material
c. Shingles wind rated

2) Sealed — No water leaks during a rain event

3) Cool — Heat reflective to lower energy costs

4) Fire Resistant — Class A shingles, metal roof

UH Sea Grant College :J“



Types of Roof Damage
Roof Blow Off Plywood Deck off the Trusses

mgfﬁi""'?!?ﬁr I




Plywood Deck off the Trusses

Roof Deck Attachment

Use ring shank nails, instead of
smooth shank. Spacing tighter
than current code.

[ T

NAIL ROOF SHEATHING WITH 8D RING-SHANK OR SCREW-SHANK (0.131" x 2-1/2") NAILS AT 4" ON
CENTER AT PANEL ENDS AND EDGES AND AT GABLE-END WALL, AND 6" ON CENTER ALONG
INTERMEDIATE FRAMING

8d ring- or screw-shank (0.131" x 2-1/2") nails— : 8d ring- or screw-shank
6" on center along intermediate framing (0.131" x 2-1/2") nails—

4" on center at panel ends

i

;f::?«% : %

Roof sheathing

Roof framing }A

APA report — Building for High Wind Resilience in nght
Wood Frame Construction.

UH Sea Grant College Progig
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- After shingles blow off, rays of light
reveal seams between plywood deck
where water can infiltrate.






Blown off Shingles

4100t x 8-foot roof sheothing

Minad drp 6dpe

Preventing the Damage

Create a Sealed Roof — 3 Options -
FEMA Technical Fact Sheet 7.2 in Homebuilder’s
Guide to Coastal Construction (FEMA P-499)

{ Fasca — Matad drp adge -

* Self-adhering polyrer modified bitumen Membirane complying wih ASTM
D167 apptiod over tha entire root, All laps 1o be in accordanca weh the
manufocturar's instaliation matructions

‘Salt-Adhering Folymar Modified Bitumen Membranes:
Some oriented strand bosrd (0S8) structursd penels have & tsctory-spplied

conting that can Nierfere with (he booding of the sell.adnanng modified Diumen,

Yo facilitate bonding, a feld-applind pemer is often neaded, ¥ salf-adhering
moditied bitumen s appliod 1o OSH, the 0S8 manutactiser should be contacted
10 datermine whwiher a prisner nesds 10 be appled.

Self Adhering Modified
Bitumen Layer — ASTM

D1970 - Helps to

prevent leaks — Sealed

Roof

* d-nch-wide (minimum)

sol-achering mocitied bituman
tape al sheathing jonts —

One fayer of ASTM D226 A :
Type I, ASTM D4BGR Type £/ feat x 8 foet roaf sheathing
WV.or ASTM DB757 ./ 12 inches on

- e
et Ao wios - ’ “‘. : 6 mehon’ Ul. .( L4

.
B=nch
- ond lapa
v
Fascia — Mertal drip edge

Annular ring or cetormad shank nalls with metal or plastic caps, Cap dlamedsr
not fess than 1 inch. Nall shank diameter not lesa than 0,083 inch, Matal cap
ickness not less than 32-gage sheet metal or 0.01 inch for power-driven
fastonars, Plastic cap outsido adge thicknass not less than 0,035 inch,

P CTASTAMN
tazo W AGTW
N4y N
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Asphalt Shingle Roofing (cont.)

Guideline Following FEMA Home Builders Guide to
Coastal Construction

S o A Roof Pressures
¢ Greatest on

.. edges, ridges and

- o corners.

10* < © < 45°
© = Roof Siope

Asphalt Roof Cement on
edges, ridges and
corners for most
vulnerable part of Roof




National Weather Service Honolulu Hawaii
Total Rainfall 3/10/2026 through 3/24/2026

Analysis Data Source: Regional Observations

.

Created:
03/26/2026 02:12PM

Precipitation (in)
0.00"
0.01" - 0.09"
0.10" - 0.24"
| 0.25" - 0.49"
B 0.50" - 0.99"
B 100" - 1.49"
1.50" - 1.99"
2.00" - 2.99"
| 3.00" - 3.99"
B 4.00" - 599"
B 600" -7.99"
B 500" -9.99"
M 10.00" - 14.99"
M 15.00" - 19.99"
M 20.00" - 29.99"

30.00" - 50.00+" \_ Y,
N
D NWssStates This is an expenmental product of the NWS GAZPACHO ; .
software package. Care should be taken in using the data, | 20202 I 0 | Miles W !“/ \ i
Unofficial observations may be plotted. Values at interpolated 0 36 72 144 \,\/ \.;

locations may not represent actual reports at that location.
h




1,400 homes Impacted - 256 homes damaged




Patsy Mink Park
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2005 Hurricane Katrina — 220,000 houses damaged or destroyed.
1 million houses impacted in Gulf Area

Moisture wicks up porous
material — Causes Mold




;000 Structures Flooded
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2018 Hurricane Harvey 300,000 Structures Flooded




Flood Resistant Materials

» Non-paper faced water resistant,
fiber reinforced gypsum exterior
sheathing

» Cement

> Fiber — Cement Board

Flood Damage-Resistant » Concrete
Materials Requirements

For Buildings Located in Special Flood Hazard Areas in > Stone
Accordance with the National Flood Insurance Program

NFIP Technical Bulletin 2 / January 2025 > Plastic

> Plastic lumber

NFIP Technical Bulletin 2 - Flood Damage-Resistant Materials Requirements or
https://www.fema.gov/sites/default/files/documents/fema tb 2 flood damage-
resistant materials requirements 01-22-2025.pdf

UH Sea Grant College Progiz



https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf
https://www.fema.gov/sites/default/files/documents/fema_tb_2_flood_damage-resistant_materials_requirements_01-22-2025.pdf

Waterproof Plastic Polymer - Enduraflood

" N B
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Best Sefler Q

tmore aptions

USG Durock Brand 1/2 in, x 3 ft, x 5 ft. Cement
Board with EdgeGuard

Ak hAd (46/1768)

Mod S

81 58‘6 ($1.08/5q.4)

fa Pickup: 509 in stock at Hopoluly
L Delivery: Today

Cement Boards

Top Rated Qo

@ JamesHardie

vMmore options

James Hardie HardieBacker 1/2in. x31L. x5n
Cement Backerboard
AR AE L6110

M 1A

m 31750 (§1.17/sq.1)

Buy 30 or more §15.75

fa Pickup: 410 in stock at Honoluly
LD Delivery: Today

Top Rated Q

@ JamesHardie

I.{

sMmore options

James Hardie MardieBacker 1/4 in. x 3. x 511
Cement Backerboard
hhkRk Rl (47/137Y)

Modsal

51 340 (Bac/sqM,)

Buy 30 or more $12.06

fa Pickup: 211 in stock at Honoluly
b Delivery: Today

Add to Cart

‘ Add to Cart

’ Add to Cart

Top Rated <

+more cotions

USG Durock Brand 1/4 in, x 3 1. x 5 fi. Cement
Board with EdgeGuard
khhkkr (46/1771)

51 250 B3¢/ = 1t )

(& Pickup: 109 in stock at Heneoluly
L Delivery: Today

( Add to Cart




$ 1 2342 /bundle

m Pay $88.42 after $25 OFF your total qualifying purchase upon opening a new card O

1/4 in. x 3 ft. x 5 ft. Cement Board, Screws (185-Pack), 2 in. x 150
ft. Tape, 50 Ib. Mortar and 1 Gal. Membrane

A & A 5089 V' Questions & Answers (1863)

Aty lora Heome Depol Consumesr Gard

* Waterproof tile projects with membrane and board
* Prevent cracks in tiie floors with flexibie membrane

rome « Strong tile bond with cement board and thin-set mortar
*  View More Details
Items in this bundle (5) A
< USG Durock Brand s1 250 83e/2q M)
< 1/4in. x 3 ft. x 5 ft. Cement Board with
EdgeGuard
View Item Specifications

Backer-On ’1 3“
#9 x 1-1/4 In, Star Drive Serrated Head
Cement Board Screws (185-Pack)

View ltem Specifications

Saint-Gobain ADFORS g™
m FibaTape Alkali-Resistant 2 in. x 150 ft,
Salf-Adhesive Cement Board Tape

View Item Specifications

2> Share [S] Print Wies Custom Building Products BA 277
SERS VersaBond 50 Ib. White Professional , :
1 ! Buy 10 or mare 524 81
=== Polymer-Modified Thinsat Mortar




Mitigating Against Flood

All utilities and critical building components must also be
elevated above the DFE.
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1. METAL 4 -
FLOOD SHIELD /
(drain valve should be included) Component protection that
2 SEAL , [ requires human intervention
¥ ) is only appropriate in loca-
3. CONCRETE SLAB : tions where sullicient warn-
4. CONCRETE ENCLOSURE UNIT ing lime to implement the pro-
tection scheme is provided.

5. AIR CONDITIONING UNIT
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For Minor Damage

o
- =
Floqd damage: Blevated
re;cstanl exterior —- outlet
finish ¢ Elevated Non-paper-faced
equipment gypsum board
lﬂ (anchored) |
No insulation or_\ 4 = ‘
rigid or closed-cel| — | Flood -
insulation N { opening

Flood damage-resistant flooring

480 PR
e e et e
-_::. - i =iy d N
Fuel tank anchored Structure adequately
1o resist flotation anchored to the foundation

and lateral movement

Figure 1: Typical wet floodproofing measures
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Which Policy Covers Me?

Hurricane Insurance Flood Insurance Homeowner’s
» Wind-related damage * Flood damage « Theft, Liability, Wind
* Water damage when « Tidal surge from .« Fire

wind creates a hole in the ocean « Wind - not

wall or roof « Think water hurricane, tropical
« Think water damage damage from the cyclone

from the top down. ground up.




Typical Hurricane Insurance Discounts
Retrofit Type:

1. Roof to Wall — 10%

2. Windows — 15-18% for single family homes
& 18% for condos

3. Wall to Foundation — 10-12%

UH Sea Grant College Progyz



For Flood Insurance — Elevation gives the Biggest
Premium Discount

: Reduction in : Reduction in
Hobowe Bre " AnnwalFlod  piITE  Savings MaboveBFE | AmnualFlood  pUlil
0 0% S 1,622 $0 0 0%% S 7,821 $o
1 foot 45% 3 897 $725 1 foot 33% $ 5.256 £ 2.565
2 feetl 61% S 638 $ 984 2 fast 5556 3351 $ 4310
3 feet 86% $ 548 $ 1,074 3 foot 6596 $ 2,764 $ 5,067
4 feet 67% 8§ 530 S 1,092 4 feat 719% $ 2.2686 § 5.535

pla NFIP Flood Insurance Premiums for Buildings in
ree of Obstruction Below the Lowest Floor;
600 Building/$100,000 Contents Coverage

ampla NFIP Flood Insurance Premiums for Buildings in
$250,000 Building/$100,000 Contents Coverage

(Table 7-2, FEMA P-55

(Table 7-3, FEMA P-55




Natural Hazard Preparation — To Do

1. Emergency Supplies - 14-day Supply of Non-perishable Food & Water. Other Items &
Medicine. Go bag if evacuation part of your plan.

2. Get Emergency Alerts — Register at hnlalert.gov or hitps://www.honolulu.gov/dem/hnl-
alert/

3. Emergency Plan — Know Your Hazard Zone! — Tsunami, Hurricane (flood & storm
surge), Dam. Where shelter? Your place, friends, relatives, or public shelter as last
resort! Plan for triple threat (waves, flooding & wind).

4. Work on House — Simple things first. Clear debris, clutter & junk — in yard & around

house.

a. Clear gutters, downspouts, drainage ways.

b. Maintain house — prevent wood rot, termite damage with proper maintenance and
inspections!!

c. Add Hurricane Clips as a first step (generally - houses built on or before 1988 on
Oahu, 1990 on Maui and Kauai, 1994 for Hawaii County).

d. See Handbook for more — window protection, roof, garage door, flooding

5. Check your insurance coverage — hurricane, flood & homeowner’s. Simple retrofits can
reduce insurance premium.

Continuously Improve & Strengthen — Resilient, Adaptive, Sustainable

UH Sea Grant College Progig A



https://www.honolulu.gov/dem/hnl-alert/
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