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The Beneflts and Approprlate Use of Base Flood Apprommate
Shapefiles to Calculate Zone A Base Flood Elevations
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Federal Emergency Management Agency (FEMA)
Flood Insurance Rate Maps (FIRMs)

* Identify flood
hazards

e Zone designations
identify the type of
flooding or study

e Zone AE based on
detailed studies

e Zone A based on
approximate
studies
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Base Flood Elevations (BFEs)
and Zone A Flooding

Base Flood Elevation
— The 100 year flood elevation

— 1% chance of occurring any given year
— Zone AE on FIRMs show BFEs

Zone A Flooding

— Usually found in remote or sparsely populated areas where
detailed studies are cost prohibitive

— No BFEs on FIRMs
— Difficult for the general public to determine their BFE
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Zone A flooding still exists in developed areas due to budget limitations or building
after the study was done.
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Maryland Zone A Flood Hazard Areas
Based on FEMA DFIRMs

Zone A Flooding

Only 9 counties and 1 city in Maryland currently have DFIRMs
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MAP SCALE 1" = 2000

FLOOD INSURANCE RATE MAP

CRAWFORD COUNTY,
KANSAS
AND INCORPORATED AREAS

PANEL 325 OF 500

(SEE MAP INDEX FOR FIRM PANEL LAYOUT)
CONTAND

COMMUINITY NUVBER PANEL SUFP

CRAVEORD COUNTY w0684 ©ax 3
GIRAED, Ty OF Xews 0B L

Notoe 10 User: The Map Number shean below shoutd b
wind when placng mop osfiers. Be Convmunity Number
shown abave Shoukd be wsad 00 Palane appRcans for the
SuBect coTrrnty

MAP NUMBER
20037C0325E

EFFECTIVE DATE
APRIL 16,2009

Program fcod maps check the FEMA Flood Map Stare at www mse fama. gon]
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Kansas’ Solution to Zone A Flooding:
Base Flood Approximate (BFA) Cross Sections

* Not published
on FEMA'’s
paper FIRMs

Only available
through Digital

Flood
Insurance Rate
Maps (DFIRMs)
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Approximate Studies

* Potentially cheaper

* (Can be quicker to complete

* Remote data acquisition makes
studies in remote areas easier to
undertake

* Best suited for low population
density areas

e If sufficient LiDAR data exists,
BFAs may be very easy to
implement

e Public must use online map
viewer, which can be confusing

Comparison of Study Types

Detailed Studies

More accurate BFEs

Requires local survey work and
cross sections of streams

Suitable for densely populated
areas

BFEs published on paper FIRMs
and easier for general public to
access
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BFA Cross Section Accuracy
vs. Detailed Studies

Some BFA studies
have slightly
overlapped Detailed
Studies, allowing BFE
comparison

BFA values are usually
close to Detailed
Studies

BFA studies are in
sparsely populated
areas, so potentially
lower accuracy
impacts fewer people

g/ S e
Detailed Flood Study FHRé

FAs] — Detailed Study Cross Section

Base Flood Approximate Cross Section

——— Stream Line

Zone Break

Zone A
Zone AE
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FEMA'’s Flood Map Viewer

hazards.fema.gov

Mapping

INFORMATION PLATFORM

* Located under s
Map Viewer tab, ="

Aap Viewsr

.
no d I re Ct We b Wiew arens at rigk of ficode In the Urited Stater and tesritores. Search by addrece, ctate or zip code or ues advarced tearch cptiont cuch ar coordinater and map ceales. )

earthauakes, huritanes and other hazards
address

* BFACross
Section values
are unlabeled

ta freon 2002 and sadier regarding
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o " e -~ ry — 1N aplaye
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Lagend Tdentify

v HOR M .

# DFIRM Panels

Select Zoom Flter # Poltical Jurtsdictions

q 0nQ Eose fas = Cross Section Lnes
*  Unintuitive Street Address ¥ AREA T HECTARES
BED_ILEV 008
) t f Street Address DEIRM_ID 2037
Street) s g GHo
Intertace ¢ LEN_UINT FEET
Gyt 2 : OBJECTID 141787
3 SOURCE_CIT 0121358 _F51
* Lengthy process e vy S oy
s CRAWEORD COUNT STREAM_STN (66154000
2 5 TOP_VADTH 6838
to determine : y, 20037CO325E vaoem o
. i TP K ¢ VEL_WiT CENTMETERS J HOUR
S,
2 Bt V_DATUM NAVDSS
Cross section WSEL_REG B2
WTR_lna Borwe Croek
X5_AREA 8538
VvVa I ue XS_LN_ID 0121354_2465
XS LN _TYP NOT LETTERED
X5_LIR
AREA 0
LEN 0 D2IBOENOTIZ05
[+ Flood Hazard Zones

. - JoUIx - .
Road dats from 153¢-2003 Teleatlas, Rel, 052007
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Map Legend

Determining the BFA Cross Section Value using
FEMA'’s Flood Map Viewer

() Select Iden tlfy A/I ViSible Layers Click on a check box to add or rermnove a layer

Click "Refresh Map" button to update the map

tool [ Rofesn hap_|
Legend Identify

* Click on cross section to identify % DFIRM Panels

# Political Jurisdictions

* Click the Identify tab "o EcTares

BED_ELEV -8588

. o DFIRM_ID 20037C
* Expand Cross Section Lines GFID
LEN_UHIT FEET
section SOURCE.CIT 0121354 Fis
START_ID 0121354_124
. . o STREAM_STH 466.154000
* Have experience working with TP WITH 5958
FEMA’s DFIRMs in order to even VDATUM  wavoss
WSEL_REG 89268
attempt to read the results e AeA P ek
XS_LH_ID 0121354 _2465
XS_LHN_TYP MNOT LETTERED
XS_LTR
AREA 0
LEN 0.020926067071506

# Flood Hazard Zones
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Kansas Department of Agriculture’s
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Digital Floodplain Map Viewer
gis.kda.ks.gov/ksfloodplain

Direct web
address to
viewer

BFA Cross
Section

values are
labeled

More
responsive
and
intuitive
interface

Not
compatible
with all

browsers
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How to build a BFA Template in ESRI’s ArcMap

Required Shapefiles From FEMA DFIRM:

s fld _haz_ar.shp— Flood Hazard Area
s fld haz_In.shp — Flood Hazard Boundary Lines

* s _wtr_In.shp — Stream Centerline (used in developing BFAs, do not use
aerials in lieu of this shapefile)

* s _xs.shp — Detailed and Approximate Study Cross Sections

Additional Data Needed:

* Recent aerial photo to locate structures
* Parcel boundaries in order to determine BFEs for properties
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How to build a BFA Template in ESRI’'s ArcMap

* Symbology:
— s_fld_haz_ar.shp — by fld_zone value field
— s_fld_haz_In.shp — by In_typ value field

* Label s _xs.shp by wsel_reg field to display BFA values
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Calculating a Zone A BFE

When structure or property is located between BFA cross
sections, interpolation is used to determine the BFE

Interpolation formula:

BFE=E2 + EL
EL=D1((E1-E2)/D2)
E1l: Upstream BFE
E2: Downstream BFE

D1: Distance between downstream BFE and upstream edge of
structure or property

D2: Distance between upstream and downstream BFE
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Calculating a Zone A BFE
Step 1

|dentify structure or
property and
appropriate upstream
and downstream cross
sections

All units are in feet
E1=974.56
E2 =962.84
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Calculating a Zone A BFE
Step 2

Create cross section at
upstream edge of
structure or property
using the Sketch Tool
in the Editor Toolbar
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Calculating a Zone A BFE
Step 3

* Select stream line(s)
between upstream and
downstream cross
sections, merging into 1
line if necessary

W EXiDownstream Cross Section)
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Calculating a Zone A BFE
Steps 4 and 5

Turn snapping on for s_xs.shp
and s_wtr_In.shp. Use the
split tool to split the stream
line at the 3 intersections with
the upstream, downstream,

and your structure/property’s
Cross section

Calculate the stream line
length in feet in the attribute
table

D1=739
D2 =3909 + 739 = 4648
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E1 (Upstream Cross Section)

W E2 (Downstream Cross Section)
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Calculating a Zone A BFE
Step 6

Interpolate using the formula
and enter the new cross
section’s value into the
attribute table

E1=974.56

E2 =962.84

D1=739

D2 =3909 + 739 = 4648

EL = 739*((974.56-
962.84)/4648 = 1.86

BFE =962.84 + 1.86 =964.7
feet
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W E2 (Downstream Cross Section)
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Limits of BFA Cross Section Interpolation

Structure or property is up or downstream of the last BFA Cross
Section in the study, no second cross section to interpolate between

Extreme distances between BFA Cross Sections limit usefulness

If a stream line does not exist between BFA Cross Sections, user must
estimate distances using aerial, stream may not be obvious

If a dam or culvert between cross sections greatly alters the BFE
Lower accuracy when slope between cross sections changes drastically
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Benefit Maryland?

* Maryland has a number of Zone
A Flood Hazards

 Some areas of Maryland are
experiencing significant
development

* BFAs are not very beneficial if
extensive development will occur
in an area and a detailed study
will be required in the near future

* BFAs would be beneficial in areas where development is not likely, especially if
acceptable LiDAR data already exists and a BFA study could be easily

implemented

 Asimple online DFIRM viewer should be created with BFA studies in order to

maximize their utilization

Would Base Flood Approximate Cross Sections

H

{ :?“
AL bl ,_j ’ ; ':"'

Maryland Zone A Flood Hazard Areas
Based on FEMA DFIRMs

Zone A Flooding
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Questions?

Sources
— FEMA Mapping Information Platform https://hazards.fema.gov/

— FEMA Map Service Center http://msc.fema.gov/

— Kansas Department of Agriculture http://gis.kda.ks.gov/

— Crawford County, Kansas GIS Department
http://www.crawfordcountykansas.org/cco.nsf/web/GIS

Geo.Data.gov
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