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Coastal MultiFrequency Data — Why, Where, How? ‘

— Benefits of having multi-frequency flood elevation data

— FEMA is driving the development of this data in many
areas, including for coastal hazards

— TMAC recommendation: structure-specific flood frequency
determinations

— Multi-frequency data are in some cases already available
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Coastal MultiFrequency Data — Vision ‘

— Important first step: document which exact multi-frequency data is
available from modern, detailed coastal studies.

— Coastal studies may:
 Employ different methodologies or limiting assumptions
* Be in different stages of production
 Be implemented over large geographical areas

— Provide a forward-thinking vision for a coastal data catalog and enable
that catalog spatially to best serve the needs of FEMA's coastal
program.

— Document data characteristics to better understand data limitations,
and to identify where additional multi-frequency data can be created by
expanding other products.
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Coastal MultiFrequency Data — Purpose ‘

— This Catalog provides a tool that can benefit FEMA and external
stakeholders by providing a point-and-click interface that could be used
for a variety of applications.

— If multi-frequency data are created, a mapping tool like this one could
potentially allow users to identify a structure and obtain a sense of not
just the 1-percent-annual-chance flood event, but a spectrum of return
periods.

— This multi-frequency data may be used to drive actions to reduce the
risk of loss of property and life, and to support communities as they
address risks stemming from current and future coastal flood hazards.
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Coastal MultiFrequency Data — Stats

8 Coastal FEMA Regions
364 Coastal Counties

65 data
columns

SWEL Depth Grid Availability

e *

50% AEP 20% AEP 10% AEP 4% AEP

W Data Not Available

" Data Available

m Data Not Available; can be
derived with GIS
Data Not Available; can be
derived with further modeling

2% AEP 1% AEP 0.2% AEP Task Funded; data not yet developed
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Coastal MultiFrequency Data — Spatial Implementation ‘

Coastal Multifrequency Spatial Data Catalog

03 Estimating Coastal Total Water Levels for Flood Frg

than 1% AEP Floods 1. Overview

Coastal Multifrequency Spa The Coastsl Multi-Frequency Spstial Data Catalog contsins several types of information
T\‘:ﬂ:r”\f. FE:M :‘”:::;‘;rﬁth:ﬁ”: Coast _E"d Atrl‘an;izz ?6:::: fiI":I:d:_hu"IV dIE pertinent to recent coastal storm surge studies. This data is classified on 2 countywide basis
calculations for the 156 ood and sometimes the 0. ood. The resu R R 2 i >
plus wave effects, are referred to as the total water zlevation [TWEL). To dev| Table: L_Cst Data_Info Tmthln.the wehfon ThETSPa_“al DotatCotados includes each coental countyin the viled States,
datasets, there is = nead to estimste the TWEL for other AEPs where the SWEL] This table is a lookup table that contains Multifequency Cod inducinzsancs e temmtonies:: The WehAnp sliows:users ta 20om to boonanis. pen KEMA
wave effects. The ingisa proof of concept, proposing = method to 2pproxin] study information and supplemental attributes that comespol Region), view the map legend, to turn on and off availzble layers, change the Base Map
greater than the 1% AEP flood using only data typically available for recent coag creation procedures outined in the report, “=report=" This tay [imzgery, grayscale, etc.), view the multifrequency catalog [sttribute table), and print 2 guick-
math GIS functions. each study recorded in the Multifequency Coastal Data C reference map. In addition to displaying the dats sources and type, the Web App can be utilized
The concept is based on the knowledge that the difference betwesn the SWEL and S_Cst_Cat_Ar features through either a FIPS code or CID| for the spatial visuzlization of the availzble datasets and to overay the Spatizl Data Catalog with
relzted to 1) the water depthand 2) the wave energy and height reduction [ar in records inthis table for each area representedin S_Cst_Cat_A related outside datz sources. The print map function czn be utiliz=d for the quick creation of
the interaction of the waves with the land cover. We are proposing that the ra| outreach materials.

slevation depth [TWELD) divided by the still water level depth [SWELD) is similar 3 Thel_Cst_Data_Info table contains the following elements:

illustratesthe data being used for this analysis. Using raster files of the 1%TWEL
ratio can be calculated by taking 1%TWELD raster and dividing it by the 1%SWELD|
math functions of ARCGIS. The SWELD depth rasters for other AEPs can then

FESH|tIn§ 1% ratio raster to create 2 TWELD rasterfnrt.he other AEPs. Once the TV CST_DAT_ID R Frimary key for tabe lookup. Ass
estimated, the TWEL rasters can be calculated by adding the TWELD rastersto a DI Feee oo Froe=sra g
datz. Using raster math |sn:tnn|\rre|at|\rel\f@1,hut pr.n\rldesT\.\'.ELan.dT\.\'ELDf FIFS R it FIFS code. |t & cramed by
where rasters of the SWEL or SWELD are available. This process is being called with the County FIPS code
Figure 3-1: llustration of the data beingused to calculate TWELs for AEPs othe ~ Cammuniy |3znificzion Numbar]
flood cio R number sszigned by FEMA,
FEMA Case Number.  The
e “ ﬁe _— Property slevated buiking - alphanumeric identiier for a proje]
- ; CASENO A An example of 3 FEMA case nu
10-03-00025. Hyphens are to be

Dista producer. PTS Agency, or

STUDY_BY R the coastalm analyss, anf

R for this field are | theD_Eny

1 ‘Warter Lewed Depth (SWAD] Project type. This describes thy
Tamm] - which the cosstal data was

STUDY_CAT R Medemization; Rik HAF" Ao

Figure 1. Overview of Constal M

2. Data Access

. list
T I I 1 Study name. 5 i E ” g
! The Coastal Multifrequency Spatial Data Catalog is presented through 2 Web App hosted on the

i STUDY_NM A
Shoreline ‘Sand beach Buil Overland Vegetated -
e S0 “‘"d'::d‘ region FEMA GeoPlatform. The Web App is besed on a feature service and map service sccessible
Technical approach Indcated through FEMA's ArcGIS Online account, whichis enabledfor either internal FEMA use or public
This concept was tested using WHAFIS runs and hand calculations on an actual 4 TECH_AFFR R performing coastal hazard zna access. Access can be adjusted on an as-needed basis. The Web App is locatad st the following
most types of land cover in the WHAFIS model. AWHAFIS run was made usingthe ed in the D_Tech_App| e
flood. Twa additional WHAFIS runswere then executed where the SWEL was deg q
lower water levels and increased by 4 fi to test higher water levels. The analysis methodology applied to) it F e maps ante pom ol apri averh e s P A A A e
rezsonable range of SWEL valueswhere the concept might break down. & sprea: MULTIFR_SRC R ‘2 1% Annual Exceedance Frl ca4794dc
the WHAFIS input and output d=tato calculzte the 13 ratio [136TWEL/136SWEL) '"LI""'*:LT;_‘? 2 ”?‘ba_a"“r’ v
£ i 5 - wvalues for this re listed in thy
ratio was then multiplied by the plus 4 SWELD and minus 4 SWELD for 2l points toj _ _ B The Wb App is compatible with standard web browsers [i.e., Intarnet Explorer, Firefox,
for all points for both transects. The depths were then converted to TWELs Cffshore mogdel This is the i 5 R
3 ed moded P Chrome) as well 2s most mobile devices and tablets.
OFFSHR MDL R FEMA-approved model tha was !
= analysis.  Acceptable valuss f
D_OffShe_Mdltable.
Nearshore m This is the|
NEARSHR_MDL R
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Coastal MultiFrequency Data — Attribute Compilation
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Coastal MultiFrequency Data — Tabular Catalog

STCOFIPS
STATE
COUNTY Stillwater Elevation Methodology
Study Name (i.e West Florida) stillwater Methodology - 50% Annual Exec. Prob olNo Data
Technical Approach may or may not include wave setup (2-year water level) 1jJPM
N 2|JPM-0S
Multifrequency Data Source stillwater Elevati 20% Annual Exec. Prob Slev0s/EsT
lwater elevation -
Offshore Model Used labl (5-year water level) 2lesT
Data Available 10% A
nnual Exec. Prob -
Nearshaore Model Used 5[Tide Gage EVA
Wave Setup Model Used (10-year water level) s|Monte carlo
Wave Runup Model(s) Used Stillwater Elevation Plus Wave Effects 4% Annual Exec. Prob 7|Parametric Analysis on Sim TWL
Dune Erosion Model Used Data Available (25-year water level) 8|1PM-0S/EV Fit on ET Storms
Wave Overtopping Model Used 2% Annual Exec. Prob 9|GPD Fit of 150 Historical Events
Overland Wave Propagation Model Used . . . 10[Multiple
T pr— P EFI 3 Maps (Y/N) stillwater Elevation Depth Grid (50-year water level)
sunami elevation in Floo aps .
- - Data Available 1% Annual Exec. Prob Data Availability
Contractor Leading Technical Study
- (100-year water level) 0|Data Not Available
RiskMap Study 0.2% A I brob 1|Data Availabl
N . . . nnual exec. Hro ata Avallable
SurgeStat Model applied to develop surfaces Stillwater Elevation Plus Wave Effects Depth and —
{EDD-year water |EVE|]- 2|MNo Data; Derive with GIS
If Surgestat Applied, Static Uncertainty Term Value (m) Velocity Grid Data Available - 3|No Data; Develop with Further Modeling
If Surgestat Applied, Proportional Uncertainty Term Value Data Location 4|Funded; Data Not Yet Developed
Other ways Uncertainty Included and Value
Water Level Surface Data Format
stillwater Elevation Methodology (may or may not include wave setup) Stillwater Elevation Data (may or may not include wave setup) stillwater Elevation Plus Wave Effects (Data and Methodology)
50% 20% 10% A% 2% 1% 0.2% 0.1% 50% 20% 10% A% 2% 1% 0.2% 0.1% 50% 20% 10% 2% 2% 1% 0.2% 0.1%
Annual | Annual | Annual | Annual Annual Annual | Annual | Annual | Annual | Annual | Annual | Annual Annual Annual | Annual | Annual Annual | Annual | Annual Annual Annual | Annual | Annual | Annual
Exec. Exec. Exec. Exec. e Exec. Exec. Exec. Exec. Exec. Exec. Exec. £ Exec. Exec. Exec. Exec. Exec. Exec. £ Exec. Exec. Exec. Exec.
Prob Prob Prob Prob Pr:;;éo Prob Prob Prob Prob Prob Prob Prob Pr:;;éo Prob Prob Prob Data |Prob Prob Prob Pr:;;;j Prob Prob Prob Prob Data
(2- (s- (25- car (100- (500- (500- (2- (s- (25- car (100- (500- (500- | Location (2- (s- car (50- (100- (500- {500- | Location
year year | (10-year | year v year year year year year |(l0-year | year v year year year year year | (l0-year v year year year year
water water water
water water water water level) water water water water water water water level) water water water water water water level) water water water water
level) level) level) level) level) level) level) level) level) level) level) level) level) level) level) level) level) level) level) level) level)
NoData |NoData |[JPM-0S |NoData [JPM-0S [JPM-0S |JPM-0S |NoData |Data Not4{Data Not AData AvailData Not {Data Avail Data AvailData Avail Data Not ASubmitteqData Not {Data Not {Data Not AData Not AData Not AData AvailData Available Submitte
NoData |NoData |[JPM-0S |NoData [JPM-0S |JPM-0OS |JPM-0S |NoData |Data Not4Data Not AData AvailData Not dData AvailData AvailData Avail Data Not 4SubmitteqData Not {Data Not {Data Not {Data Not AData Not AData AvailData Available Submitte
NoData |NoData |[JPM-0S |NoData [JPM-0S [JPM-0S |JPM-0S |NoData |Data Not4{Data Not AData AvailData Not {Data Avail Data AvailData Avail Data Not ASubmitteqData Not {Data Not {Data Not AData Not AData Not AData AvailData Available Submitte
Tide Gage|Tide Gage|Tide Gage|Tide Gage|JPM-0S  [JPM-0S [JPM-OS |No Data |Data AvailData AvailData AvailData Avail Data Avai|Data Avai|Data AvailData Not 4SubmitteqData Not 4Data Not 4Data Not 4Data Not {Data Not 4Data Avail Data Available Submitte
Tide Gage|Tide Gage|Tide Gage|Tide Gage[JPM-0S |JPM-05 |JPM-0S |No Data |Data Avail Data Avail Data AvailData Avai|Data Avai|Data Avai| Data AvailData Not AN/A Data Not dData Not 4Data Not 4 Data Not {Data Not {Funded; Funded; Data Not Ye{N/A
Tide Gage|Tide Gage|JPM-0S  [JPM-0S  |JPM-0S |JPM-0S  [JPM-0S |No Data |Data Avai|Data Avail Data Avai|Data Avail Data AvailData Avail|Data AvailData Not {N/A Data Not {Data Not {Data Not {Data Not {Data Not {Funded; [Funded; Data Not Ye{N/A
i}\‘\ ;"’r
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Coastal MultiFrequency Data — Spatial Version 1.0

Coastal MultiFrequency Spatial Data Catalog - Draft _
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Coastal MultiFrequency Data — Spatial Version 1.0

Coastal MultiFrequency Spatial Data Catalog - Draft

Coastal_MultiFrequency_Data_Catalog,
- Coastal Counties, Multifrequency Data
Sources

_" Event-Based Hydro/Wave Model
B JPM-OS + Historical ET Hydro/Wave
Model

E ) JPM-0S Hydro/Wave Model

] Other

\“| Tidal Profile

‘\j Total Water Level (TWL) Hindcast Spatial Query

. s Select a Group to Filter
| Data Not Available B

View Technical Approaches  ~
non-coastal county

EQUALS ~

Event-Based

Add Criteria Apply Reset
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Coastal MultiFrequency Data — Spatial Version 1.0

Coastal Multifrequency Spatial Data Catalog

December 21, 2016
Coastal_MultiFrequency_Data_Catalog_V11 - Coastal Counties, Multifrequency Data Sources

1:2,311,162
Greater than & feet above ground 9 20 40 EID"”
[T PM-0S + Historical ET Hydra/Wave Mode! B Greaterthan 9 feet above ground 0 20 40 80 km
[T vem-os rydramave Model Leves Areas - Consult Local Officials For Flood Risk
Data ed by the Mationa H Cent NHC) Stom
norl-coastal county Sums U and wey mappng sanes genersiea by e NOAA
Office for Coastal Managemant {NOAA OCM).
Inundation Depth Esrl, HERE, DeLorme. Mapmy s, © .
. Up to 3 feet above ground
Greater than 3 feet above ground

and the GIS user community

FEMA
FEMA, Compass
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Version 1.0 Means Expanded Data in the Future

Coastal MultiFrequency Spatial Data Catalog - Draft (SpESEaEERIRGLE
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Coastal MultiFrequency Data — Future Vision ‘

— The Catalog is being expanded to include many additional inventory
attributes.

— Being implemented in the spatial data in phases during the current
hurricane season, starting with Regions 4 & 6.

— Includes, not limited to:
» Surge/Stillwater study Summary Polygons
» Coastal Flood Zone (SFHA) footprints, including CP areas
* County FIPS code link, MIP Case Number links where possible

» Data represented at “smallest” common denominator of SFHA footprints so that
gueries, summaries, filters, etc. can always be applied “up” at a more general basis
when needed
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Coastal MultiFrequency Data - Ongoing

— The end goal of this is not to duplicate the NFHL or other datasets (CNMS,
Coastal Tracker, etc.)

— Key is to leverage as much of the existing data as possible to “connect the
dots” within coastal datasets and across other platforms

DFIRM_ID 12085C
hl VERSION_ID 2.3.3.2
FLD_AR_ID  12085C_2796

STUDY_TYP  SFHAs WITH HIGH
FLOOD RISK

FLD_ZONE AE

N ZONE _SUBTY COASTAL FLOODPLAIN
SFHA_TF 17
STATIC_BFE 5.00

V_DATUM  NAVDS8
N DEPTH -9,999.00

Zoomto GetDirections
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Coastal MultiFrequency Data — Expanded Inventory

State County Study  |FEMA Case Number dy Contrac|Study Point of Contact
Florida Flagler IDS1-3  [11-04-16215 BakerAECOM|Michael DelCharco
Florida Flagler IDS4-5  [11-04-19965 BakerAECOM | Chris Mack

Florida Flagler Products/ BakerAECOM|Chris Mack

DCS Section [May 2014)

2.5 - Wave Analysis

2.7 - Spatial Data

Desktop Wave Analysis

FIRM Databasze
PFD.

2.1-General

Documentation

ID5 Report1-3

20'Wave Model - Geometry [final mesh, DEM, other elew

‘Workmaps
2.8 - Coastal Flood Risk Spatial Files

2D Wave Model - Historic Storm Verification

Flood Risk Products
Additional Non-regulatory products

105 Report 4-5

Final/Draft FIS Report

Project Marrative

Certification

White Papers, Tech memaos, issue pspers

Metadsts files

2.2 - Corresponence

Letters, Transmittals, Memaos, status reports, special
problem reports, scientific resolution panel
documentation

2D Wave Model -Wave Production Runs

Supplemental Data

1.6 - Transect Based Wave

Wave Statistical Analysiz - where 2D wave modelingisu

‘Wave Hazard Model - Erosion [geometric or numeric mod

Wave Hazard Analysiz - Dune Erozion Modeling for
Pacific Coast [various models)

‘Wave Hazard Model-waves

2.3 - Stillwater_Data

Tidal Data [historic hourly data, annual max |

High Water Marks

‘Wave Data [Atlantic and Gulf Coast only)

Wave Hazard Model - runup

TWL Hindcast [wave Setup and Runup) - Response Based

Structures Analysis/Treatment

2.4 - Stillwater Analysis

Desktop Hydro anzlysis

2D Hydro Modeling - Geometry (final Mesh, DEM, other El

20 Hydro Modeling - Tidal Calibration

Wind and pressure Fields

20 Hydro Modeling - Historic storm verification

20 Hydro Modeling - Production Runs

20 Hydro Modeling - Statistical Analysis

2D Hydro Modeling - Supplemental

20 Hydro Modeling - Spatial files

20 Hydro Modeling - Field Data

Iszue Resolution

Wave Hazard Model - overtopping

1l-percent-annuzl-chance wave envelop prafiles

0.2-percent-annual-chance wave analysis

Spatial Files -field data, landuse, transect layouts

Spatial Files - terrain or DEM, or survey data used for 1-D

‘Epatial Files - Starting wave extraction locations

Combined Probability Analysis

Izsue Resolution

LOMRs

Supplemental Data

Appeal Modeling
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Coastal

MultiFrequency Data — Expanded Inventory

S_Cst_Cat_Ar
Field

Region

State

Name
FIPS

S _Cst Zone_ Ar
FIPS

FLD_7ONE
ZONE_SUBTY
V_DATUM
SOURCE_CIT

REG_Case_No

FRP_Case_No

PK
1
T

Fairfield County
‘as00s PK

r

09005
VE

NAVDS8

STUDY1
01-09-00265 -

REG PK
01-09-00275S -

FRP

FK
FK

L_Cst_STUDY_Info
Field

FIPS

1D51_Avail

1DS2_Avail
1DS3_Avail
IDS4_Avail
IDS5_Avail
RMP_MIP

Comment

L_Cst_SWSurge_Info
FIPS

SW_Std_Nm
SW_std_avail
MIP_Case_No

L_Cst_Data_lnfo

FIPS

ETC
BFE_VEL_2PCT_AVAIL
BFE_VEL_4PCT_AVAIL
BFE_VEL_10PCT_AVAIL
BFE_VEL 50PCT_AVAIL
BFE_VEL_1PCT_AVAIL
BFE_VEL_02PCT_AVAIL
BFE_VEL_O1PCT_AVAIL
FRP_Case_No

L_Cst_Inv_Info
FIPS
Study Status

< < < =<

Are Flood Risk Deaducts on tha MID VN

have coastal summary assumed to cover IDS 1-3 some
technical components may be missing/ 4-5 Partial
nearshore hydraulic data but not complete

=

05005

Cape Tidal G:
Y
01-09-00265

01-09-00275

r

09005
Status of stu

Source

"Summary" Spreadsheet|

"Summary" Spreadsheet|
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S Cst_Sum_Ar: East Coast Central FL

t Central FL

om to Get Directions Edit
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Duval
12031
= 2.1-General
= IDS Report 4-5
<null =
<null =

2 N Prelim
fes
Flood Risk Study Engineering Library, FEMA Case Mumber: 11-04-17615 - Coastal Analysis (Studies):
DuvalCoFL_CoastalAnalysis_Mapping_IDS4_5, pdf
Chriz Mack

2.4 - stillwater Analysis

Wind and pressure Fields

<null =

- Provide original data for each historic storm and production storms - Adjustments to original data - 153
Prelim

fes

Flood Risk Study Engineering Library, FEMA Case Mumber: 11-04-16215 - Coastal Analysis (Studies): 1
GAMEFLSSS5_IDS1_Sectd_Storm WindFigldMeth.doc

Michael Delcharco
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Future Vision?

CATALOG

Leveraging Coastal Data:
The Development of a Coastal June 21, 2018
MultiFrequency Geospatial Data Catalog

DFIRM_ID 12085C
VERSION_ID 2.3.3.2

MR FLD_ARID  12085C_2796

STUDY_TYP  SFHAs WITH HIGH
FLOQCD RISK

FLD_ZONE AE

N ZONE_SUBTY COASTAL FLOODPLAIN

SFHA_TF T
STATIC_BFE 5.00
V_DATUM NAVDS8
DEPTH -9,999.00

Zoomto Get Directions

TRACKER

Gull of Mexico

f QH

CNMS
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Thank You

christopher.macdougall@aecom.com




