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HAZUS Building Performance Outputs
Use In Resiliency

The purpose of this presentation Is
to review and discuss the
applicability of HAZUS earthquake,
flood and hurricane performance
outputs for critical and essential
facilities and their use In resiliency
planning.



What Is HAZUS-MH?

o FEMAs Software Progra 2
‘Potential Losses fronfD:sasters 4

A GIS based tool developed by FEMA that estimates damage

and losses resulting from selected natural hazards

Www.nesec.org



HAZUS-MH Models

FLOOD HURRICANE EARTHQUAKE
WIND/SURGE



HAZUS Specific Building Performance
Outputs Vary by Hazard

Earthquake Flood Hurricane
Ground Shaking Frequency | Depth wind | Surge Depth | Momentum
Riverine | Coastal Flux | Runup |
Surge

Inputs
Historic
Deterministic
Probabilistic

User-supplied
Other supported inputs

Direct Damage
General Building Stock
Essential Facilities
Transportation Systems
Utility Systems
User-Defined Facilities
Induced Damage

Fire Following

Debris Generation
Direct Lossas

Cost of Repair

Income Loss

Agricultural

Casualties
Shelter and/or Evacuation Nesds

Average Annualized Loss [AAL)




HAZUS Levels of Analysis

Input
hazard
specific

data

Combinations of

Level 2 local and default
hazard, building,
and damage data

Default hazard,
inventory, and damage
information




Critical and Essential Facllities
« Emergency Response — Police, Fire ,
Emergency Operations Centers

« Medical Care Facilities — Hospitals and
Clinics

« Schools - Public, Private, Colleges &
Universities

e User Defined



Nineteen Hazard Scenarios

Central NH Earthquake 6.5
500, 1000 & 2500 Year Probabilistic
Earthquakes

) 1938 Hurricane
L { 10, 20, 50, 100, 200, 500 & 1000 Year
Dl Return Period Hurricanes

10, 20, 50, 100, 200, 500 & 1000 Year
Flood Riverine

Www.nesec.org



EARTHQUAKE



New England Earthquake Scenarios

et

Source: John Ebel (2015)

WWW.Nesec.org



Ground shaking (PGA) for 6.5 Central NH Earthquake Event
(With Soils)

-71.531 42.797 Decimal Degrees



HAZUS Earthquake Critical and Essential
Facilities Performance Outputs

 Probability of Functionality: Day
1,3,7,14, 30 & 90

 Probability of Damage: None,
Slight, Moderate, Extensive,
Complete, At Least Slight, At
Least Moderate & At Least
Extensive



Probability of Functionality of Essential Facilities - Schools

Ezsential Facilities Results

Medical Care Facilties ! Emergency Response

Table type: ES:::hnnI. Functionality
Table

1D Mumnber M ame @ Dap 1 @Dap3  @Dap? @ Dap 14 (@ Diap 30 = Dap 30
MHOOO7SS Mashua HS Maorth 78.90 7310 30,90 91.20 3340
MHOOO7S3 Birch Hill Elem School/&dult LC 72.00 7240 ar.20 g7.50 S840
MHOOO730 Broad Street Elem School/ddul LC B340 B350 8890 BE.40 96,90
MHOOO73 Charlotte Ave Elem School/gdult LT ER.50 ER.90 83.20 8360 55,80
WHOOO7S2 Mt Pleazant Schoal Ba.20 B& 60 85,80 86,30 96,90
MHOOO733 Elm Street Middle School Ba.60 E3.00 8610 86,50 S7.00
WHOOO734 Ledge Street School/Adult LC BE.10 BE 50 8360 84.00 95,90
WHOOO735 Fairgrounds Middle School 51.20 51.70 7290 7340 91.60
WHOOO736 Fairgrounds Elem School/gdult LC BE. 30 BE. 70 83.80 84.20 36,00
WHOOO797 Sunzet Heights Schoolddult LC 78.40 78.70 91.80 3210 5850
WHOOO738 Mew Searles School/Adult LC 7850 78.80 91.80 9220 5850
MHO00733 Mazhua HS South/Purp Panthers Freschool 63,50 68,90 86.00 86.40 S7.00
WHOOOS00 Mazhua Chriztian Academy 4050 41.00 63.30 £3.90 87.40
NHOOOS0 St. Chriztopher School B7.90 68,30 85,60 8610 96,90
WHOOOS02 Mazhua Catholic Regional Jr. High 7690 77.30 91.00 91.40 98.30
WHOOOS03 Infant Jezus School 1260 12,80 24.00 24,30 £1.50
WHOOOS04 Mazhua Title | Frezchool 68,30 68,70 85.90 86.30 9690
MHO00S05 Azad for Science and Deszign Chart Schoal 76,90 .20 91,50 91.80 98,70
WHOOOS0E Bicentennial Elem School/adult LC 59210 92 20 9760 q7.70 99,80
WHOOOS07 World Academy 5210 92 30 9760 97.80 9390
NHOOOS0S M ain Dunzstable School/ddult LC 5E.90 5740 7640 7690 9570
WHOOOS09 Bizhop Guertin HS 7300 7340 89.70 S0.10 98,40
WHOOOS10 Amherst Steet S chool/ddult LT 65,80 BE, 20 8340 83.80 5590
NHOO0S11 Dir, Morman W, Crizp School/&dult LC 79,40 7460 91.20 91.50 9340
NHOOOS1 2 Chrigtian Bible Church Acadenmy B70 7620 95,00 95,50 99,80
WHOOO0S13 Mazhua Childrens Home TE B0 77.00 95.30 95.80 99,80
NHOOO0ST 4 Pennichuck Middle School .70 95,30 99,80
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Probability of Damage Essential Facilities - Schools

Essential Facilities Results

Medical Care Facilties | Emergency Response Sd'ionls|

Shght Moderate Extensive
MHO7SE The Goddard School 0134 0.095 0.006
MHOD07E9 5t Jozeph School of Mursing 0124 0088 0.008
MHOO7S0 SNH Semvices - 11th Street Head Stait 0170 0168 0.025
MHO7S1 Rivier University 0123 0.086 0.008
MHO00792 Rirvier Uinnversity 0123 0.086 0.008
MHO00793 Rirvier Unnversity 0123 0.086 0,008
MHO00734 Rirvier Uneversity 0123 0.086 0,008
HHOO00735 Rivier University 0123 0.086 0.008
MWHOO00736 Rirer University 0165 0158 0.022
MHm07I7 Rimvier Unnversity 0123 0.086 0.0
MNHDO0758 Rivier University 0165 0158 0.022
MHO00739 Rirvier University 0165 0158 0.0z2
MHOO0E00 Rivier University 0120 0078 0,004
MWHOO0E01 Rivier University 0077 0.037 0.001
MHOOE02 Nazhua School Distct 0123 0.082 0.005
MHOO0E03 Mashua HS Math 0123 0082 0.005
MHOO0E04 Mashua Comm Coll/Hellernc Uninversity 0,180 0199 0.0c34
HHOD0E05 Little Pigrim School 0173 0178 0.028
MHOO0E806 Infant Jesus School 0170 0169 0.025
MHOOE07 Dr. MoimanW. Crisp School/Adult LC 012 0.073 0.005
NHOO080E Sunset Heights School/Adult LC 0137 0.064 0014
MH 0809 St Chastopher School 0183 0108 0.030
MHO00E10 Mew Seatles School/Adult LC 0137 0.064 0.014
MHOOE11 Mashua Title | Preschool 0180 0.106 0.029
MHO0E12 Nashua HS South/Puip Panthers Preschool 0179 0105 0.029
MHO00E13 Mashua Chistian Academy 0.180 0106 0.029
NHOO0E14 Mashua Catholc Regonal Ji. High 0144 0.070 006
NHOO0E15 ML Pleasart School 0.180 0.107 0.030




Functionality of Essential Facilities - Hospitals

FARTHQUAKE WIND - FLOOD & TSUNAMI

Increasing Resilience Together

Hospital Functionality

October 9, 2018

Number of Beds

AtDay 1 Atday 3 Atday 7 At day 30 At day 90
Total # of Beds # of Beds # of Beds # of Beds #of Beds # of Beds

New Hampshire

Hillshorough

Large Hospital
Small Hospital

Study Region : NASHUA_EQ Page: 10f2
Scenario : Central_NH_65




Earthquake Essential Facility Performance
Information Also Available For:

« Transportation Infrastructure —
Highways, Rail, Light Rail, Bus, Ports,
Ferry, Airports

e Utilities — Potable Water, Waste Water.
Oil System, Natural Gas, Electric Power,
Communications

e User Defined Facilities



HURRICANE



1938 Hurricane







HAZUS Hurricane Specific Building &
Structure Performance Outputs

* Loss of Use Days

* Probability of Damage: Minot,
Moderate, Severe & Destructive



Functionality and Probability of Damage
Essential Facilities — Schools

Medical Care Facilties | Fire Stations | Police Stations : Emergency Response Centers | Schools
Table:

1] Mame Clazsz LDS[EE;SI]'ISE
MHODOAM azbua HS Mork EFS1
MHO0O: Birch Hill Eler S EFS1T
MHOO07 Broad Street Ele EFS1
MHO0OY Charlatte Ave El EFST
MHOOO? Mt, Pleazant SckEFST
MHOOO% Elrn Strest Middi EFS1
MHOOD0Y Ledae Strest Sc EFS1
MHOOO% Fairgrounds Midd EFS1
MHOO0? Fairgrounds Elen EFS1
WHO0O? Sunzet Heights S EFS1
MHOOD? Mew Searles SclEFST
MNHOODY Mashua HS Sou EFS1
MHODDE Maskua Chiiztiar EFS1
MHOOOE St Chrigtopher S EFS1
MHOOO0E N azhua Catholic: EFS1
MHOO0E Infant Jesus Sck EFST
MHOOOE M askua Tithe | F1EFST
MNHOOOE Aead for Scienc EFS1
MHOO0E Bicentannial Ele EFST
MWHOO00E Warld Academy EFS1
MHOODE M ain Dunstable EFST
MHOODE Bishop Guertin - EFS1

b inan koderate Severs Deztucion

0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.0 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 1 0.00
0.00 1 0.00
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FLOOD



500 Year Flood
(FEMA Requirement for Critical & Essential Faclilities)

) Hazus: Flood - MASHUA_NH_FL_P (Nashua 500) = [ 25
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HAZUS Flood Specific Building and
Structure Performance Outputs

 Building & Contents Damage
(Percent)

e Functional or Non-Functional

« Days to 100%0 Functionality
(Results can vary)



Functionality of Essential Facilities

Essential Facilities

Medical Care Facilities | Emergency Centers

dazhua 500
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Functionality of Utility Infrastructure
Waste Water

Utility Systems Damage/Economic Loss

Paotable 'Water | Hater | 0jl Matural Gaz | Electric Power | Communications

Results for

Scenarno: Mashua 500

Table Type:

terFlyld

D amagePct D MHonFunchional

4 .00 000
THORE, & o if 40.00 .00

HMORTHGATE ! c if 40,00 .00

[ N o

HOLLIS LAMD , ) if 0.oo 0.oo
) ] Srnall Lift 5 0.00 0.00

LT |



How Can | Get HAZUS?

Download the latest version of

Hazus free-of-charge online by
Vvisiting:
https://msc.fema.gov/portal/resources
/hazus

or just Google HAZUS Download



https://msc.fema.gov/portal/resources/hazus

END
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