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Overview

Level 1 — Default hazard, inventory and damage

information

Level 2 - Incluc
inventory and d

es local and default hazard,
amage data

Level 3 - Includ

les hazard specific data

User effort and data requirements increase with levels
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Flood Analysis Level 2 - UDDG

Gather 10, 25, 50, 100, & 500 recurrence intervals

Create UDDG for each recurrence interval

Import each UDDG through the User-Defined datasets
Create Annualized Scenario and Delineate Floodplain
Run the Analysis on all intervals and Annualized Loss.
Interpret Results.

FLOOD
INSURANCE %3
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Gathering the Recurrence

Interval Elevations
FEMA Cross Section

Elevations from a Flood
Insurance Study (FIS), Stream EannEazeinans
Profiles contain the 10, 50, 100, EAR| ENRREREN
& 500 year intervals.
Raad &l EEEEEEE
0.2% ANNUAL CHANCEFLOoD || ™rT1TTi—T—T"T"—"T"
- 1% ANNUAL CHANCE FLOOD N NN
= 2% ANNUAL CHANCE FLOOD T ™ |
—————— 10% ANNUAL CHANCE FLOOD L] ____ _ _____ R e
LR, STREAM BED CO ] - H
N N N N (N U N I S — — P 'R

CROSS SECTION LOCATION EEEE N TEEEEEN
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Gathering the Recurrence Interval —
Populating Elevations

ten_year year_25 year_b0 year_100 year_500 Station
4 087 2 087 O 068.6 L 5696 42
b 0677 06315 063.6 069 969.6 41
4 OeT 0677 063 4 068.7 9695 4
4 0669 067 6 063.3 068.7 060 4 39
P 066 .4 067 O 060 .4 9707 9725 7139
P 0659 066 65 067 4 9657.9 569.1 20370
P 066 .4 DET .85 069.3 470.5 9723 65096
' 0659 0666 0673 O657.8 L5 19580
P 066.3 067 5 063.2 968.6 969.3 37
' 066 .4 067 .3 0602 470.5 9723 6300
P De6 DET 45 063.9 470.3 o972 5S040
e &= =2 = ] L=
= £ Layers =

= Zone_AE
E3
= Zone_500

S|
= M1 UserData

= Cross sections




Create UDDG for each Recurrence Interval

- Easter Interpolation EI& Raster Math
..... ' IDW e

* User-Defined Depth Grids (UDDG) fwom o

..... %, Matural Meighbor

.

created in ESRI ArcMap software. " spineu

e Create a Water Surface
Terrain from the cross
sections

e Perform a Minus Function
to get the change in
elevation from BFE to
Terrain/Topography

* Clip UDDG within FEMA
digital Floodplains to limit
UDDG to regulatory
floodplains.




Import UDDGs into HAZUS User Supplied Data

Import into the User Data Depth Grid tab and
set Parameters for each recurrence interval.

Use the USGS One - Arc second as the DEM
user data to run scenario and process floodplain

User Data
-
DEM T FIT | DepthGri¢g | HECRas | Set Parameters
S SR
_ Depth grid parameters
Select depth grids
Units: [

Riverine Feet B
DEO0_depthlOp Browsze. ..

Return period 1
Fiemave [optional):

I oK I I Cancel
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Create Scenario and Delineate Floodplain

Create an Annualized scenario using the
UDDGs for floodplain creation

Select all User Data depth grids and delineate
Riverine floodplain running hydraulic analysis
on all Return Periods

Select map features to be included in the

sssssssss A zingle scenarno may contain
more than one object type. A &
bap laver tupe e Riverine Hydraulic Analysis lﬁj
River reac hes
Coastal shorelines Analysis type: | Single Return Period v ’ Fill Down
FIT analyziz areas 0 Isi
utput cell size:
@ {lizer-defined depth aids P { 3.0675366002 X ‘
Riverine depth arids "
M ap laver selection
. ; ; o
Add to selection . DGID Period(s) to Analyze , Awailable Periods |
1o 10 =
Rermowve from selection =
Clear selection >
Save selection = [ 0K l [ Cancel l ll
DK Cancel e 8 S I y




Run Analysis & Review Results

;'Analysis Options

T [ [

* Run the standard
Analysis options and
then run the
Annualized option.

Select All
Deselect &ll

i ndirect Economic Loss
H- ] Whatlf

* Review Results for
each return period.

Sony, 'Coastal Shore Protection Assessment’ is not currently supported.
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Interpret Results

* Hazard maps including flood depth grid and flood
boundary

* Damage estimates for inventory such as general
building stock for a specific return period

* Tables and reports can be mapped and exported

e

(=) BoundaryPolygon
v |
=] RiverineRPD100
Value

l High :15.7243

. T

Low : 0.000488281

= GBSEcLossByTotalAll P
TotalLoss s
[ 0.00 to 303.00
[1303.00 to 1037.00
[11037.00 to 2228.00
[ 2228.00 to 4472.00
B 4472.00 to 10832.00
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Incorporating into Hazard

Mitigation Plan (HMP)

The Summary Report as well as the Census Block level

damages will be used in the Hazard Analysis portion of
an HMP.

The Level Two Analysis will help to refine a
communities flooding mitigation efforts by location
and resources.

The Annualized Loss option will provide estimated
annual damages.



Incorporating into HMP —
Summary Table

The total economic loss estimated for the flood is 5.85 million dollars, which represents 0.62 % of the total
replacement value of the scenaric buildings.

Building-Related Losses

The building losses are broken into two categories : direct building losses and business interruption losses . The
direct building losses are the estimated costs to repair or replace the damage caused to the building and its
contents. The business interruption losses are the losses associated with inability to operate a business
because of the damage sustained during the flood . Business interruption losses also include the temporary living
expenses for those people displaced from their homes because of the flood.

The total building-related losses were 5.84 million dollars . 0% of the estimated losses were related to the business
interruption of the region. The residential occupancies made up 19 .21% of the total loss. Table 6 below provides a
summary of the losses associated with the building damage.

Table 6: Building -Related Economic Loss Estimates
(Millions of dollarsy

Category Area Residential Commercial Industrial Others Total
Building Loss
Building 0.73 0.23 0.05 1.77
Content 0.40 1.19 0.32 362
Inwentory 0.00 0.04 0.01 0.45
Subtotal 1.12 1.58 0.38 5.84
Business Interruption
Income 0.00 0.00 0.00 0.00 0.00
Relocation 0.00 0.00 0.00 0.00 0.00
Rental Income 0.00 0.00 0.00 0.00 0.00
Wage 0.00 0.01 0.00 0.00 0.01
Subtotal 0.00 0.01 0.00 0.00 0.01
ALL Total 1.12 1.58 2.78 0.38 5.85




* The General Building Stock
by Full Replacement will
help guide a community on
areas more susceptible to
flooding loss.

=] Buildings Inside FEMA flocdplains
&
= Annualized Loss
Totalloss
[] 0.00to 18.00
[ 1800 to 6500
B 65500 te 171.00
I 171.00 to 484,00
I 454.00 to 985.00
= FEMA Floodplains

] 500-Year
[1100-Year
I Floodway

ges

incorporating into HMP -

Estimated Dama
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Incorporating into HMP —
Potential Flooding I\/Iltlgatlon Efforts

® The level 2 Analysis can Improve
a communities Flood Risk
Assessment.

* The structures at higher risk can

T L, VRS
- v e
£ b..r"' 134 LB . -

be mitigated by a variety of B i SR
. A s
projects (Source: FEMA Mitigation Ideas); P R e s S
e Home/Structure Buy-outs Mitigation Ideas
® Relocating Structures A Resource for Reducing Risk to Natural Hazards

e Elevating/Retrofit Structures and
Utilities

http://www.fema.gov/resource-document-library

January 2013
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Flood Information Tool

* Incorporate
floodplains, cross
sections and DEM for
more refined analysis

* FIT processing is done
in ARC GIS

e Used for both coastal
and riverine




FIT — Inputs

* DEM
* Floodplains

* Cross sections




Associate elevation and discharge fields with the corresponding return period.

Return period
{2-1000 yrs):

Input field mapping parameters

Elevation Field: Discharge field:

10_year » | |10_year - add
100_vyear 1| | 100_year 7 '
25_vyear D 25_vear

S0_vyear 50_vyear

S00_vyear Y.

S00_vear Y

Qutput field mapping
Return period  Elevation field Discharge field
10 10_met == -
25 25_met | Remove |
S0 S0_met --- M,

Mote: interpolation of addtional depth grids requires association of at

least 3 return periods with elevation AND discharge fields.

[ Cancel ] [ < Back: ] [Calcul_ate]
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The FRD

* Flood Risk Database

* Backbone of the new
FEMA RiskMap products
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HAZUS components of the FRD

* AAL Analysis
* Refined Analysis

B
‘Im
i

i
i

fh
|
|
!

[

* Composite Table

—— e

* Community
Summary

I |

i I‘ il

T

T ==

|

I
i

» All Hazus
components tie
into Census
Block data == R e

Pl




HAZUS Data within the FRD

T gl Risk Assessment - Composite
==| L_RA_Composite

Prec-

Field name Data type I. Default value | sion Scale Length

OBJECTID Chbject 10 R
CEM_BLK_ID String R 17 || Census Block D
HAZARD TYP String R D_Hazard_Typ 4 || Hazard Type for which Analysis was Performed or TOTAL
RETURMN_PER String R D_Ewent B Hazugs Analysis Event or Annualized
RA& TYP String R D_Ra Ty a Fizk Azsessment Type - AAL or Refined
TOT_LOSSES Doubla R DetanftDatanit Total Loszes
EL_TOT Double R DetanftDetant Building Losses - Total
CL_TOT Double R DetanitDatanlt Content Loszes - Tofal
BL_RES Double R DefuitDefanit Building Losses - Fesidential
CL_RES Double R DetanitDatanlt Content Losses - Residential
BL_COk Double R Detan it Detanlt Building Losses - Commercial
CL_COM Double R DetantDetanit Contert Losses - Commercial
EL OTH Double R De@nitDetan i Building Losses - Other
CL_OTH Double R DetntDetanit Cortent Losses - Other
BUS_DISRUPT Double R DeGnitDaEIl Business Disruption Costs
HUW_RES Long integer E Detauit Count of Fesidertial Structures Damaged by Evert [E]
MUBA_COhd Long integer E Detuit Count of Commerzial Structures Damaged by Event [E]
MUbA_OTH Long integer E Detauit Count of Other Structure Types Damaged by Event [E]
HUCE_CODE Strng R 8 B-digit HUC |dentifier
CASE NO String R 12 || FEMA Caze Mumber for Project
WERSION_ID String R i1 || Version I of Guidelines Used to Create Data




ata Development

Data is generated in Hazus, then applicable tables are
exported according to census block and imported into
the database using GIS.

CEH_BLE_ID * HAZARD_TYP RETURH_PER
3MS1T132011023 | Riverine 0.2% Chance Event (200-yr)
3MS1T132011023 | Riverine 1% Chance Event (100-yr)

W Direct Ecansmic Lasses Far Full Sleplscanmint Vat - 3MS1T132011023 | Riverine 2% Chance Event (50-yr)
By oomand iccupancy | v Spechc Dccupancy | By GanenlBukdng Tive TotW == Table (3 HT32011023 | Riverine 4% Chance Evert (23-yr)
et ' ==|L_RA_Composi -q4 517132011023 | Riverine 10% Chance Evert (10-yr)
e digibeatls I S1TI32011023 | Riverine Sverage Annual
P i OBJECTID 3 ST32011027  |Riverine 0.2% Chance Event (500-yr)
- X 1 Smmoe I9ISITIIZ0N027 | Riverine 1% Chance Evert (100-yr)
Econoone Lostes it Soleed] ‘ RETURN_FER F31517132011027 | Riverine 2% Chance Evert (30-yr)
, T Cobmaton | Vet | Poeairt.= ron . [391517132011027 | Riverine 4% Chance Evert (25-yr)
X BL TOT IMS1T132011027 | Riverine 10% Chance Event (10-vr)
M CL_TOT Daouble R DetnftOetan i
5 { i BL_RES Double R Detanlt Dedan it
g 2 : y CL_RES Double R et De gt
8 ’ BL_COM Double R DetanitDetanit
9 ot CL_COmM Double R DemultDetan i
= o BL_OTH Double R Detanit Detan it
13 CL_OTH Double R Detanlt Detan it
1 BUS_DISRUPT Double R Detanlt Dedan it
et ettt g 2 NUM_RES Long Integer  E Deganlt
. : ofF HUK_COM Long Integer  E Detanlt
— HUA_OTH Long Integer E DemRt
— .~ o HUC3_CODE String R B
CASE_NO String R 12
WERSION_ID String R 11




Flood Map Desktop

Create/Add Project

Project Type:

[ratabaze Farmat:

Spatial Reference;

@ MNew Project

(7 Existing Project

| Access -

File name without extenzsion:

Created By:
bzchattzchneider

Browse

Cancel
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Average Annualized Loss (AAL)

Level 1 HAZUS flood analysis — Run once, nationwide

Run for 5 return periods (10, 4, 2, 1, and 0.2% annual
chance flood events) in addition to Annualized result

Only details Total Loss estimates for the events, not a
detailed breakdown of damages

CEN_BLK_ID = [HAZARD 1YP] RETURN_PER | TOT_LOSSES|BL_TOT|CL _TOT|BL_RES|CL RES|BL_COM|CL
AN E70201003022 | Riverine Average Snnual ] ] ] ] ] ]

INET0201003023 | Riverine Awerage Annual 138000 1] 1] 1] 1] 1]
INET0201003024 | Rivenne Awerage Annual a000 1] 1] 1] 1] 1]
INET0201003025 | Rivenne Awerage Annual 375000 1] 1] 1] 1] 1]
INE0201003026 | Riverine Average Annual 162000 0 0 0 0 0
INE70201003027 | Riverine Ayerage Annual 1000 ] ] ] ] ]
INE70201003028 | Riverine Ayerage Annual 2000 ] ] ] ] ]
INEF0201003029 | Riverine Average Annual 10000 ] ] ] ] ]
AN E70201003030 | Riverine Average Snnual 1000 ] ] ] ] ]
INET0201003031 | Riverine Awerage Annual 1] 1] 1] 1] 1] 1]
INET0201003032 | Rivenne Awerage Annual 11000 1] 1] 1] 1] 1]



Refined

Level 2 Hazus flood analysis, where data is available

Run for 5 return periods (10, 4, 2, 1, and 0.2% annual
chance flood events) in addition to Annualized result

Generated from enhanced local data for specifics on
local area flooding events

FCEN BLE ID ® |

RETURM_PER

[TOT_LOSS| BL_TOT|BL_RES|CL_TOT| CL_RES|BL_COM|CL_COM| BL_OTH| CL_OTH|BUS_DISRPT|NUM_RES

3517124009071 | 0.2% Chance Event (500-pr) 3021000| 3021000 3000 1] 1] 21000 0] 2337000 1] 2321000
INHT124003071 1% Chance Event [100-p) 2442000| 2442000 2000 o o 17000 0] 2423000 o 209000
IMNEI7124009071 | 2% Chance Event (50-pr] 922000| 932000 1000 1] 1] 7000 0] 974000 1] 75000
INEI7124009071 | 4% Chance Event [25-01] E12000| &12000 1] 1] 1] 4000 0] &08000 1] 46000
AMEI7124009071 | 10% Chance Event [10-0) 517000| 517000 1] 1] 1] 3000 0] 514000 1] 40000
INHIT124009071 | Average Annual 955000|  95RO00 1] 1] 1] 1] 1] 1] 1] 1]
3N5I7124009072 | 0.2% Chance Event (500-pr) 533000| 533000 533000 1] 1] 1] 1] 1] 1] 1858000
3517124009072 | 1% Chance Event (100-pr) 332000| 3320000 332000 1] 1] 1] 1] 1] 1] 1000
3N5I7124009072 | 2% Chance Event (S0-pr] 133000| 138000, 133000 1] 1] 1] 1] 1] 1] 1000
INTT124009072 | 4% Chance Event [25-wr) 136000  136000| 13000 o o o o o o 1000
3MEI7124009072 | 10% Chance Event [10-p) 110000| 110000 110000 1] 1] 1] 1] 1] 1] 1000
APTRTIFT2ANNANTA 10 2% Chanece Fuent TROMN-0r] n n n n n n n n n n

o 1w e T OO e e e



Composite

A combination dataset which compiles the best
available data for each census block

Usually Refined results take precedence over AAL
results

This data shown on the Flood Risk Map



Community Summary

Table details the totals of
this information

Sums up the loss estimates
for each return period
within each municipality in
the study area

f POL NAME 1

] RETURM_PER

GREEMN, CITY OF

GREEM, CITY OF

GREEM, CITY OF

GUERMSEY COUMTY
GUERMSEY COUMTY
GUERMSEY COUMTY
GUERMSEY COUNTY
GUERMSEY COUNTY
GUERMSEY COUNTY
GUERMSEY COUNTY
GUERMSEY COUMTY
GUERMSEY COUMTY

HAMNOWYERTOM, VILLAGE OF
HAMNOWERTOM, VILLAGE OF
HAMNOYERTON, VILLAGE OF
HAMOYERTOM, VILLAGE OF
HAMOYERTOM, VILLAGE OF
HAMOWERTON. VILLAGE OF
HANOWERTOM, WILLAGE OF
HANOWYERTOM, WVILLAGE OF
HAMNOWYERTOM, VILLAGE OF

HARRISOM COUMNTY
HARRISON COUNTY
HARRISON COUNTY
HARRISON COUNTY
HARRISON COLIMTY

HARRISOM COUMNTY
HARRISOR CO1IMTY

20% Chance Event [B-pr)
A0% Chance Event [2-pr)
Awerage Annual

0.2% Chance Event [500-yr)
0.5% Chance Event [200-yr]
1% Chance Event [100-yr]
2% Chance Event [50-pr]
4% Chance Event [25-r]
10% Chance Event [10-yr]
20% Chance Event [B-pr)
A0% Chance Event [2-pr]
Awerage Annual

0.2% Chance Event [200-ur]
0.5% Chance Event [200-yr]
1% Chance Event [100-yr]
2% Chance Event [50-pr]
4% Chance Event [25-r]
10% Chance Event [10-wr]
20% Chance Ewvent [B-pr)
A0% Chance Event [2-pr)
Average Annual

0.2% Chance Event [500-yr]
0.5% Chance Event [200-yr]
1% Chance Event [100-yr]
2% Chance Event [50-pr]
4% Chance Event [25-pr)

10% Chance Event [10-m]
WNF Thamea C et (Rl
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The Flood Risk Map (FRM)

Details flood risk factors within HUC-8 watershed

Hazus composite oAt i o G

analysis average ks . R |
annualized loss G |
estimates shown on % Kooy |
basemap XS .
Displays basic D% =
information in e S
conjunction with - |
other factors for ease [ e
of risk identification == =




Flood Risk Report

* Companion to FRD/FRM

Estimated Potential Losses for Flood Event Scenarios
Total Invertory 10% (10-yr) % (%0yr) 1% (10049) O.2% (500yr) Annualized (3/y)
“U.MI“.‘ (Mol Total  |Oollar Losser Lom Aatio JOoiler Lossen Los: Ratio Lowses Lo Raic Losses  |Lows Ratio Ocilar Losses Lots Ratio

e wdentied
Balbding/ Contents S LB ) NN $T2ART O ™ S04 210 00x 1N 11 14N $I220 N0 ex N 41 812 )
Commeroal
R-W("«m 04 544,000 " $L3 18 000 % $L184,000 N $2.202.000 UM $14.408, 000 1N $521 000 I
Other
Duibding/C ontenty $335 21400« % $138 1N $4 110,00 % $5 318 O % £32 158 Dix % <8I80.0 »
Total

i Contents $1.260, 764,000 100% $7%, 770,000 ™ $101, 489,000 ”» $147.338, 000 AN 5259, 145, 000 % 32,649, 000 o
Business Diwwption /A "A 25,301,000 N/A 4, 758,000 N/A $13,944, 000 /A $28.291, 000 /A <3230 000 WA
— piompece | wa | smenme | s Jaussomel ws Jusmen] ws |emesso] wa | mmue | wa

Source: Hazus snalysis results stored #1 the Flood Risk Assessment Dataset in the Flood Risk Database

'Loss ratio = Dollar Losses / Estimated Value

Total Building/Contents Loss = Residential Building/Contents Loss « Commercal Bulding/Contants Loss » Other Building/Contants Loss
"Business Disruption = Inventory Loss « Relocation Cost « income Loss » Rental income Loss « Wage Loss + Direct Output Loss

“Total Loss = Total Bullding/Contents « Business Disruption

“Losses shown are rounded to nearest $10,000 for values under $100,000 and to the nearest $100,000 for values over $100,000

“Loss Ratios rounded to nearest integer percant

¢ Details listed by community



Questions/Comments?



