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AUDIO AND WEB SETTINGS

File View Help &~ _Od8ax
I e — Your Participation
@® Computer audio Open and hide your control panel using

) phenee] the orange arrow button at top left corner

% MUTED
Microphone (High Definition Au...

* Choose “Computer audio” to use

e computer speakers or headphones

* Choose “Phone call” to dial in using the
information provided

w Juestions

Submit questions and comments
via the Questions panel

[Enter a question for staff]




WEBINAR LOGISTICS

* Alllines will be automatically be muted.

* Use the Question window in your webinar
control panel to submit your question or
comment to the ASFPM Organizer.

* Select questions will be read to the presenter
and answered.

* Questions not asked during the webinar will be
answered and made available in a follow-up
email.



CONTINUING EDUCATION

CREDIT LOGISTICS

* Certified Floodplain Managers are eligible for 1
Continuing Education Credit for participating in this
webinar.

* You must register individually and indicate you are a
CFM at time of registration.

 Eligibility for CEC is dependent on your participation in
poll questions and time spent viewing the webinar, as
determined by the webinar software.

* Attending this webinar in a group setting or only
viewing the recording is NOT eligible for CEC.



ASFPM MAPPING AND ENGINEERING
STANDARDS COMMITTEE

) COOPERATING TECHNICAL PARTNER
SUB-COMMITTEE

Co-chairs:
* Thuy Patton, PE, CFM - Colorado Water Conservation
Board

* (Carey Johnson - Kentucky Department for
Environmental Protection

Goals:

* Identify common concerns

* Provide opportunities for information exchange
* Identify training needs

* Promote and document the value of CTPs
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AGENDA e

PARTNERS

Introduction - Alan Lulloff

Flood Forecast Inundation Maps

NWS Flood Forecast and Warnings - Victor Hom
NOAA NWS AHPS Webpages - Victor Hom
Flood Forecast Inundation Maps - Victor Hom

Wisconsin’s Rock River - Christopher Olds

Project Workflow - Christopher Olds ._'

Snapshots of the Rock River g—
Flood Inundation Maps - Christopher Olds e OF ITIRAL RESBUREES

Questions/Discussion
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Objectives

Flood Forecast Inundation Maps => IWRSS FIM
Event Map ¢

NOAA Partnered Federal Guidelines for FIood
Inundation Mapping .

The Components of an IWRSS FIM Event Iy)hp
Role of FEMA Cooperating Technlcal Partners
andthe Federal Agencies ;‘ .a_‘-e;,@ | _/

onstratmg ofthe End Pgodqc‘t i
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Flood Forecasts Inundation Maps

Designed to be linked to the observations & forecasts at a gage
Spatially representative of the river forecast

Consistently scoped and Quality Controlled across the nation
Available and supported by NWS staff 24x7
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NOAA Partnered FIM
Guidelines & QC eets

> NOAA Partnered Guidelines:
> BESt Practices NOA PARTNEREy GUIDELINgg

> Project Development Template: T —
» Standards
» Project Framework
> Roles

NWS Flood Inundation Mapping - Project Development Template Version 1.2

Protecting Lives and Property

/i National Weather Service

‘011
e
PROJECT INFORMATION Stage (ft) Elevation (ft) NAVDSE
Project Mame:|\Wildcat Creek Highest inundation Stage: 3 1071.95
River:|Widcat Creek Major Flood Stage: 3 1063.96
NWS Site Description:|Wildcat Creek at Manhattan Scenic Drive Moderate Flood Stage: 17 1057.95
USGS Site Description: [WILDCAT C AT SCENIC DRIVE, MANHATTAN, KS Flood Stage: 14 1054.95
Gage County, State:|Riley County, Kansas, Hydrologic Unit 10270101 Action Stage: 9 1049.95
AHPS Gage NWSLID: 'chm Lowest inundation Stage: 12 1052.98 Om@""”"s‘ws%
USGS Gage ID:| 06872810 Gage 0 Datum: 0 1040.96 %,
NWS WFQ:(TOP Mapping Interval (ft): 1
NWS RFC:|MBRFC NGVD29 to NAVDES Offset Value (ft): 0.449
U\S Reach Length (mi):| 3.5 (XS 71400.8) clip to boundaries Gage Latitude (DMS NAD&3):|35°11'18.207 \
D\S Reach Length (mi):|& (XS 12030} clip to boundaries Gage Longitude (DMS NADS3):| 8673833 20"
Map Display Scale:|1:2000 (z18) 12,13,14,1516,17,18,19,20,21,22,23 24 25 26,
FEMA FIS Date & Type:|FIS AND DFIRM 07/08/2010 | List of Modeled Stages: |27,28,29 30,31
ZMA Elev @ (10, 2, 1, 0.2%)[10% = 1058.9 ff; 2% = 1062.9 i 1% = 1063.7 ft, 0.2 % = 1085.9 ft |

http://water.weather.gov/ahps/inundation.php



http://water.weather.gov/ahps/NOAA_AHPS_Guidelines_Final_2011_v3.pdf
http://water.weather.gov/ahps2/pdf/FIM.NWSLID.MM.DD.YY.xlsx
http://water.weather.gov/ahps/inundation.php

Geospatial Deliverables

» NOAA Partnered Guidelines:

» Appendix D

> Key attributes for the geospatial deliverables
> Project Development Template:

> File Structure of the Zip File

> List of .shp files for
> depth_grids
> polygons,

| National Weather Service
Protecting Lives and Property

X b

> base_data,and
> supplemental info

» Documentation

http://water.weather.gov/ahps/inundation.php



http://water.weather.gov/ahps/NOAA_AHPS_Guidelines_Final_2011_v3.pdf
http://water.weather.gov/ahps2/pdf/FIM.NWSLID.MM.DD.YY.xlsx
http://water.weather.gov/ahps/inundation.php

Integrated Water Resources Science and Services

(IWRSS): Partners and Missions

- to collect and'disseminate reliable; impartial;

".{ USGS and timely infermation needed to understand the Natien's water

science for a changing world rasqrces in order to minimize loss of life and property from natural
disasters

1o strengthen our. Nation's security,
energize the economy, and reduce risks from disasters

US Army Corps
of Engineers

to provide weather; hydrologic, and climate
forecasts and warnings for. the United States, ItS territores, adjacent
waters and ocean areas, for the protection of life and property and
the enhancement of the national economy.

1O support our. citizens and first

FEMA responders to ensure that as a nation we work together to build,
sustain, and Impreve our. capability to prepare for; protect against
respond toe, recover, from and mitigate all' hazards

IWRSS Partnership

will expand @ CUAHSI

SR CRTTTIN TR LU

over time



IWRSS Charter Teams

Initial teams 2011-2015

* Interoperability and Data Synchronization (IDS)
Requirements and Design Teams

* Flood Inundation Mapping (FIM) Requirements
and Design Teams

* Stakeholder Engagement to Demonstrate
Integrated Water

13



IWRSS FIM

Stakeholder Needs

Organizations & individua

Common operating picture A single, authoritative federal
event map

Maps connected to stream
gages & flood forecasts

Tools to calculate

: i Visualization of bridge
Socioeconomic impacts

& levee impacts

Hydraulic model
sharing

Visualization of map
accuracy

Maps that cover a wide
range of flooding events

14



IWRSS FIM Map Library Types

on the same source data, modelin
methods for an intended purpose

+ Stream Reach Map: set of predetermined inundation boundary
maps for a particular stream reach, aka static maps

+ Emergency Action Plan Map: subset of the event-based maps,
defined by a specified set of emergency planning scenarios

* Event Map: connected to a specified set of real or anticipated
hydraulic and/or land feature boundary conditions; including
dynamic or pseudo-dynamic maps

* Flood Documentation Map: shows the extent, and generally not
== depth, of peak flooding as a record of flood inundation at a
\-\ specific location and based on flood observations for a given

. 3|

‘Iflood event.

15



IWRSS FIM Event Map

o Event-based maps inform the user of the expected
inundation based on current and/or forecasted *
hydrologic conditions for a selected location over a.|
determined length of time covering the onset@f |
flooding, flood crest and flood cess-atlon /, - .

O

-Best avalfabfe map for mpac}:;based decnf/ion

Lsu ppaﬂ 7 - n v : Xn/k. \ l&\ _‘%{i\\‘ \U" 0z
| Q,l "t'- 2 0 ". P ,\.: \,,
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:Hlstorlcal event map [Cr%st]
'*Dam breagEAP maps Cre

Sources for Event-Based FIM

Crest based forecast map

Time Based forecast map

Stream-reach map [Crest or Time-basekdc]
Leveed Area map [Crest or Tlme basgﬂ]
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Source: Stream Reach Map Library

o For most flood events, NWS will evaluate * -
existing stream reach flood map libraries to . |
identify the available map that most cI@ser E
depicts the.pending flood.event and /, .
denate asthe ¢ pendlng e;,yent map':/

18



Source: Historical Flood Map
Library

o For anticipated flood event in which the *
scenario is expected to equal a past eveqt
NWS will evaluate hlstorlcal flood  «
documentatlon map libraries to ldent‘ﬁ‘y
'the best avatlable map th;t m@st chSeI
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" IWRSS FIM Event Map
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Source: Leveed Risk Area

o Area protected by levee

Mississippi River at St

Data Type Weather Forecast Office Twin Cities/Chanhassen, MN North Central River Forecast Center

© Inundation Levels o
® Flood Categories yeiogeeh I

® Cumrent/Forecast B rint thi = » n
rint this map address or locatio
Bt s :

716.8* 330 r 9 . 34.9
320 gt ; N

River at & Glance l Download l IW I Probability Information l

Inundation Levels
INAVDX Stage

0.0 -

Depth in feet

Gauge
Location

About Inundation
Oowinload
Dataset(s)

User Guide
S

110
100

Near Flooding Begins

69238 9.0
* = Extended rating

Inundation Feedback

Provided in
Partnership with

Click on mspped inundstion to see water depth values for that location, or hoid shift and drag to zoom to area.

2 Lupasan Nigge Selected Inundation Mouse Location Lat: 44929
el 3.8 ft at 09/26/2017 11:00:00 UTC  NAVDS38:692.3 ft Depth: 0 ft Lon: -93.056
{ Z’ stage: 9.0 ft

- e

Latitude/Longitude Disclaimer: The gauge location shown in the above map is the approximate location based on the latitude/longitude coordinates provided to the
NWS by the gauge owner. -

IWRSS FIM Event Map

http://water.weather.gov/ahps/inundation.php -



http://water.weather.gov/ahps/inundation.php

National Weather Service

(\4, Advanced Hydrologic Predictionf VICE

Topsks, KS Basin River Forecast Center
Wildcat Creek at A " .
Manhattan Scenic T | i - Gl ioad ' Inundation
Drive, KS (MWCK1) Hydrograph l River at 2 Glance J Download l Mapping ]

& =rint thiz map Find your location by address or ZIP code: Go

Data Type
© Inundation Levels
® Fiood Categones

® Curent/Forecast

Inundation Levels -
NAVDS3 Stage .E
=
10720 31.0* 5
1.071.0*  20.0° £
1,070.0* 29.0*
1.089.0* 28.0° £
1.0880° 27.0° § 3
10670 28.0° 8.0
1.0880* 250*
1.085.0* 24.0* 4.0%~
1.084.0* 230* o
Gauge
9 Location

ADout Inundation
Downioad
Datzsan(s)

FAQ
User Gulde

Nunaation Shes

nundation Lagend

<232

User guide

Vi920 00
) (i]1] Tube
« a8 - T Gures : - & S

1.054.0* 13.0* '{.'O?gk Mao Data 1 100m b | Tarmsof Lise | Recart aman eror Il - G
1,053.0* 12.0* Click on mspped inundstion 1o see water depth values for that location. Py
* = Extended rating Curmant age Selected Inundation  Mouse Location Disclzimar

ndation 3.3 ft at 08/17/2013 15:15:00 UTC  NAVDSES: 1,058.0" ft Depth: O ft

Somdatian enctank stage: 17.07 ft Lat: 39.173174
Inundation in Lon: -56.558027
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National Weather Service

Wildcat Creek at

Manhattan Scenic T A Tun e ' Inurdation
Drive, KS (MWCK1) Hydrograph l River at 2 Glance J Download l Maoping ]
& Frint thiz map Find your location by address or ZIP code: | Go

Data Type

0 Inundation Levels
@ Fiood Categories
@ Curent/Forecast

Inundation Levels e
NAVDS3 Stage f
=
1.072.0* 31.0* §
1.071.0* 30.0* &
1,070.0* 25.0*
1.085.0* 28.0* 5
1088.0° 27.0° 2
1.067.0* 26.0* 8.0~
1,088.0* 25.0*
1.085.0° 24.0* 4.0°~
1,084.0* 23.0* o'
Gaugs
9 Location

ADot Inundztion
Downioad
Daztzeat(s)
FAQ
User Guide
nunaztion Shes

nUndEon Legens

User guide

Vi520 00
(1111 Tube
1.054.0* 13.0* Va Data | I'J'.)rrl.—l Tarms of Usa | Q-_:a-'ama:srm . G
1,053.0* 12.0* au( on mspped Inundation to see water depth values for that location. Py
= Extended rating Currant age Selected Inundation  Mouse Location Disclzimar
< 3.3 ft at 08/17/2013 15:15:00 UTC  NAVDSE8: 1,066.0" ft Depth: O ft
iundation Feedback stage: 25.07 ft Lat: 29,181852

Lon: -56.588027

Inundation in



, National Weather Service

(\4' Advanced Hydrologic Predlction_“ VICE'

-
=

Wesather For

Wildcat Creek at
Manhattan Scenic
Drive, KS (MWCK1)

Hydrograph

. Print this map
i
© Inundation Levels
® Fiood Categories
T
® Cunent/Forecast

Marker Info:

Inundation Levels Depth:99- 1191t %
NAVDS3 Stage st 39 180854 e
[
10720 31.0° S
1.071.0°  30.0* &
1,0700* 29.0*
1.089.0* 28.0* £
10880 27.0° K9
1.087.0° 26.0° 8.0
10880 250°
1.085.0  24.0° i
10840 230° o'
@ Gauee
Location

Adout Inundztion
Downioad
Datzsan(s)

FAQ
User Guide

N3N Shes

nundation Lagend

wege

User guide

Vi320 0n
S (1111 Tube
. proc : A
& P> - - . A 0 ! L —
1.054.0* 13.0* @(X:‘SIL fan Dz::r\ 00 M b T2rmis of Usa | Rapart 3map Seor | - @
1,053.0* 12.0* Click on mapped inundztion to see warer depth values for that location. Py
* = Extended rating Currant @ags Selected Inundation Mouse Location Disclaimer
8 3.3 ft at 08/17/2013 19:15:00 UTC  NAVDSS8: 1,072.0" ft Depth: O ft
runvdation Feedbiack stage: 31.0° it Lat: 39,176785
Lon: -56.605385

Inundation in



National Weather Service'-'

Weather Forecast Office Topeka, KS
Wildcat Creek at

Yle

Missouri Bas

in River Forscast

Manhattan Scenic J River at 2 Glance

Drive, KS (MWCK1) Hydrograph

] Download l

. Print this map

Data Type

L Inundation Levels
O Fiood Categonies
® Curent/Forecast

Flood Stage
Categories

ﬂ Near Flood

Inundation Feedback

Inundation in
partnership with

Find your location by address or ZIP code: |

Map Data 100 M beeed

Terms of Uss | Report amap error

Stage  NAVDSS

Gauge
’ Location

Ixpanment of Agricultare

Cumrant #5g3e Selected Inundation
2.2 ft at 08/17/2012 12:15:00 UTC  NAVSE: 1044.3 it
Stage: 2.2 ft

MANHATTAN

on mappad nundsnon to see water depth values for that location.

Mouse Location
Depth: No Data
Lat: 39.176912
Lon: -56.606352

ALt Inundation
Downiozd
Dat3set(s)

FAQ
User Guio2
nandstion Shes

NunaEion Legend
Uzerguide

vid20 on

(11 Tube)

»

o

"

Disclaimear
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Acknowledgement

o FEMA and Cooperating Technical Partners
o Flood Inundation Maps (non-Regulatory Products) ¢
o National Flood Hazard Layers

o USGS and USACE & i

. £
o NSIP now known as the Fedei’al Prio;ity Strearnﬁages

o NationalFlood Risk Management Program Silver
Jackets Mariy Agenc:es One Splutlom -

g .. O NO/&A Coll;agues St‘ate an%Comfm, nity
o 18 ‘(\ <. V] /ﬂL .

- o £
| @) g
n

25



FEMA National FIood Hazard Layers within

Enhance communication of flood risk

Display FEMA’s National Flood Hazard
Layers at corresponding river locations

Leverage capability to beT identify flood
impacts and refine ficod war k
categories

Help to build a Weather-Ready Nation

Empower users to Be Force of Nature by
knowing their risk, taking action, and being
an example in their community.

Status:

v' About 6200 river locations (as

of August 2017) have this
capability

(1)68.40 fton 03/20/ 936
(2) 60.60 t on 0412341852

further reviewj

Low Water Records

Forgore information on your flood
rigK go to www floodsmart.gov.

V' Show FEMA's National Flood
Hazard Layers

DigalGlobe, GeoEye, Micros... R=33g]

Legend
FEMA's National Flood Hazard

Layers not showing'7 1% Annual Chance Flood Hazard

4 Regulatory Floodway
Note: Your zoom level may have B Spca iy

changed. ESRIs Zoom kves must Area of Undetermined Flood Hazard
be between 14 ang 160 3how 0.2% Annual Chance Flood Hazard

National Flood Hazard [ayers, W Future Conditions 19 an

nual C
P4 Area vith Reduced Risk ek leyil Hazard

Due to Levee




Questions

o Flood Forecast Inundation Maps => IWRSS FIM
Event Map

o NOAA Partnered Federal Guidelines for Flood
Inundation Mapping .

o The Components of an IWRSS FIM Event Mhp

Role orrvl/lf Cooperating Fecmmccll rJrcyzru

httg Ilwater weather govlhgsZIinuhdatlonlébout google.php

27
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http://water.weather.gov/ahps2/inundation/about_google.php

Extras

* Slides here after are for additional reference
for viewers of this audience

* They provide

more understanding of other types of IWRSS FIM
Maps,

more understanding of important metadata for
IWRSS FIM



Source: Emergency Action Plan

Map Library
For most flood events, NWS will evaluate * -
existing stream reach flood map libraries, to.}
identify the available map that most cI@ser B
depicts the. pending flood.event and, // .
denote asihe pendlng e;,yent mgp/ o

“a 4 .
A 2

1 /g P é“\
3 O o )
¥ '
4 £

Hoagl O\ §
R
. .

e

IWRSS FIM Event Map
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Source: Dynamically Generated

o Event-based flood inundation maps generated to
more accurately depict the extent, timingand ¢
depth of flooding or

o Estimate of the flood inundation for more
complicated flooding events to account for & /
extensive backwater flooding, floocj routing, .

"drawgdown hydraullcs contro}f strug@ure ,/f

"degra;dahona, hysteresis, tldat‘lmp-,g[’t.t and,

sedim tr& sﬁort ‘ o el

J

IWRSS FIM Eveni Map

- - ft,:o O
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Potential Real-time Production

o NWS River Forecast Center [CHPS-FEWS with:
HECRAS, DFLOWS, or Comparable Hydraubllcsc
and RASMAPPER/ARCGIS] ~

o NWS Natlonal Water Center [NWM ar{d
Mapplng System (TBD)] ( i

31



Data Requirements

Data Model Fields Used to Identify the Event Map
(Table 4.2)

Data Model Field Requnrements for Loading Exent
Map Source Data into the Sysfem (Table 4. By

Data ModeltFleld Values Whlle Event Marﬁmg IS In |

[Effect Wgth Changes Underllr(éd (Tg’_\": @4

3 \ § §\‘ \
] "r e $ \

4 [} v P £ L "2y

¢ \ H 'ﬁ 4
\ %) L i 8

p - N \ . } i i
\ o} . - Leerk | & ¢ ‘
& (¢ )
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Feature Table Model Name Field Contents Event Map Description

Library LseRestridionT ype Unrestricted, FOUO- Mustbe populatedio ensure
IWREE; FOUO-Federal; appropriate data distribution, andthat
FOUOD eventmap is visible to the appropriate

audience. Publicevent maps must be
populated as “unrestricted”

Library Status Re-review; archive; Publication status mustbe set as either
complete; draft; critical rapid | *complete” or*crtical rapid d eploy ment”
deployment forall event maps.

Imundation Tnun dationlD Agency Code[Library [dentifies the Inundation D that is
1D bject ID{020} Object related to FlopdExtent OR
Record ID{unique pereach | LeveedAreaFloodExtent LayerOR
dateftime stamped layer} FloodDepth OR

[nundation EventStadDaie TheUTC dateandtime of Mustbe populatedwitha UTC date and
the start of an actual flood time. Used as atoggleto assigna
eventor date ofaflood stream-reach map, historical map or
extent (actual or modeled). EAP as an eventmap. Thefieldcan be
Mull if extent does not set back to “null” atthe end ofthe event
represent an actual or
forecast event.

Inundation eventitndliate ThelTL dateandtime of Mustbe populatedwitha UTLC date and
the end of an actual flood time. Used as atogaleto assigna
event or date of aflood stream-reach map, historical map or
extent (actual or model ed). EAP as an eventmap. Thefieldcan be
Mull if extent does not set back to “null” atthe end ofthe event
represent an actual or
forecast event.

Imundation ForecastPubls hlDats TheUTC dateandtime of Thesystem selectsthe most current
the publishedforecastused | map from this field.
to generate the flood extent.

Imundation TMapPurposeType None, ForecastCrestian, The purpose formap creation. The
ForecastTimeMap, system interprets the map purpose,
HistoricalPlaodDocumentati | whichtriggers the display of key
aniap, features.

EmerggncyPlaniap.

BeferenceFoint | ReferenceFoint-tage ~tagewvalueatthe gage or Used by the system to trigger the
interior levee reference display ofstream reach or levesd area
point. layers.

ReterencerHoint | ReferenceFoiniElevation | Elevationvalue atthe gage Used by the system to triggerthe
or interiorlevee reference display of stream reach or leveed area
point. layers.

BeferenceFoint | ReferenceFointUatum Liatum ofthe elevation Used by the system to trigger the
value. display ofstream reach or levesd area

layers.

D) &
N\

WY

o

S FIVl Event Vizo

Taole 4
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Table 4.3, Data Model Field Requirements for Loading Event Map Source Data into the System

Data Model Fields

Event Map Source Types

Feature Table Model Name Forecast | Forecast | Stream Leveed |EAP Map |Historical
Crest Map | Time Map| Reach |AreaMap Map
Map
Library LUseRestictionType Required | Required | Required | Required |Reguired | Reguired
Library SHatus Required Required | Required | Required |Regquired | Regured
nundation InundationlD Required Required | Required | Required |Required | Reguired
nundation EventStartDate Required MA MNA MNA MA MA
niundation EventEndDate Required MA MNA MNA MA MA
niundation ForecastPublishDate Required Required MNA MNA MA MA
nundation MapFPurposeType Required Required | Required | Required |Regquired | Regured
ReferencePuoint ReferencePontSiage MNA MA Required | Required MA MA
ReferencePuoint ReferenceP omtElevation MNA MA Required | Required MA MA
ReferencePoint ReferenceP ontCiatum MNA MA Required | Required MA, MA




Table 4.5 Data Model Field Values While Event Mapping Is In Effect With Changes Underlined

Feature Model Name Forecast Forecast Stream Leveed EAP Map | Historical
Table Crest Map | Time Map Reach Area Map Map
Map
mLibrary UzeRestrictionlype unrestricted unrestricted unrestricted unrestricted unrestricted unrestricted
mlLibrary Status Critical Critical Complete Complete Complete Complete
Rapid Rapid
Deployment | Deployment
Library Libraryl D Unigue ID Unigue ID Unigue 1D Unigue 1D Unigue 1D Unigue 1D
Librany EventstartDate UTC A UTC UTC UTC UTC
Date/Time Date/Time* | Date/Time* | Date/Time Date/Time
Librany EventEndDate UTC A UTC UTC UTC UTC
Date/Time Date/Time* | Date/Time* | Date/Time Date/Time
Librany ForecastPublishDate UTC UTC UTC UTC UTC UTC
Date/Time Date/Time Date/Time Date/Time Date/Time Date/Time
Library MapFPurposeType Forecast Forecast Forecast Forecast Forecast Forecast
Crest Map Time Map Crest Map Crest Map Crest Map Crest Map
R OR
Forecast Forecast
Time Map Time Map
Reference | ReferenceFoinfstage MNA MA Stage (ft) stage (ff) MA MA
Point
Reference | ReferencePointElevation A A Elevation Elevation A A
Egint (ft) (ft)
Reference | ReferencePointDatum MA A Datum Datum A MA
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Background

e WDNR, WEM, and USGS met December 2012
to discuss a pilot flood inundation mapping
project in the state

e Due to the flood risk, LIDAR, flood modeling,
and mitigation activities selected the Rock
River

 Reached out to Dodge, Jefferson and Rock
Counties in January 2013 to determine local
interest

e Stakeholders meeting held in April 2013 in
Jefferson
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Partner Resources &

Collaboration

 WEM:

e State Hazard Mitigation Plan
* State Team meetings

* Training
 Coordination among stakeholders
e NWS

* MOU on Integrated Water Resources & Science
Services (IWRSS)

* Flood forecasts
« Staff time and technical expertise

e FEMA
* Rock River Watershed Modeling
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Partner Resources &

Collaboration

e USGS
* MOU on IWRSS
* 6 streamgages related to the mapping

 Mapper development; and methods and program
support

* Flood Frequency Program
e DOA: LIDAR Data (CDBG Program)

* WDNR

* RiskMAP Discovery Meetings
* Rock River Watershed Modeling

e Local: Hazard mitigation plans and mitigation
projects
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Inundation Locations
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La Crosse

Dubuque

Appleton

Fond du Lac

Sheboyaan

West Bend

Watertown
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Base Data

e Rock River hydraulic model created for
FEMA'’s RiskMap project in the Rock River
watershed

- survey completed in spring of 2010

- model effective in Dane on 9/17/14, Dodge 5/19/14,
Jefferson 2/4/15, Rock 9/16/15

e Terrain data from each county
-Dane 2009, Dodge 2006, Jefferson 2012, Rock 2011
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Calibration of Model

o Jefferson, Fort Atkinson and Lake
Koshkonong gages will use the new model for
basis of an updated rating curve

e Afton and Watertown locations in the model
had to be adjusted so the model matched
existing rating curves within 0.5’
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Workflow

NWS Flood Inundation Mapping - Project Development Template

PROJECT INFORMATION
Project Name

River:

NWS Site Description

USGS Site Description

Gage County, State
AHPS Gage NWSLID:
USGS Gage ID:

NWS WFO:

NWS RFC:

U\s Reach Length (mi):
D\S Reach Length (mi);
Map Display Scale
FEMA FIS Date & Type

EMA Elev @ (10, 2, 1, 0.2%)
HEC RAS XS 171.413

Version 1.2

Stage (ft) _Elevation (ft) NAVD88
Highest inundation Stage:

Major Flood Stage

Moderate Flood Stage:

Flood Stage:

Action Stage:

Lowest inundation Stage

Gage 0 Datum
Mapping Interval (ft)

NGVD29 to NAVDSS Offset Value (it
Gage Latitude (DMS NADS83)

NAVDSS - NGVD29)

Gage Longitude (DMS NAD83):

List of Modeled Stages:

PROJECT TEAM - CONTACTS, ROLES AND RESPONSIBILTIES

Project Role

NWS| Coordinator
HPM

RFC Hydrologist

FIM Prog Manager

NWS AHPS Web Team AHPS Web Team

Technical Partner Partner Coordinator
Hydraulic Modeler
GIS Analyst

Suitabilty Evaluation

Completed

Phone _ Responsibilities
ponsible
for project management, guiding partners and
completing AHPS inplementation.

INWS forecast services and serves as primary
contact with local stakeholders.

Conduicts QAQC review of Hydraulic Analyses
and GIS data in Phase 2A &

Inplements GIS deliverables into AHPS Web
Team interface in Phase 3.

Develops and calibrates hydraulic model and
associated documentation.
Develops GIS data delverables in Phase 2A.

Provides GIS support to the pr
Provides hydrologic data support as required.

Central point of contact for local interests
Provides input on product decisions. Coordinates
and collects input from other local stakeh

PHASE 1 - PROJECT SCOPING AND PLANNING

NWS wil evaluate the suitabilty of the proposed site for
[AHPS static flood inundation mapping. Areas of program
consideration include: value to the NWS AHPS program, and
the value to local communities and evaluation of prc

funding sources. Areas of technical consideration include:
stabiity of the operational rating curve (locations with ratings
that shift frequently or significantly cannot be considered),
hydrologic complexity, hydrauic complexity, flood history,
time since most recent flood or other factors that may
warrant static flood inundation mapping inappropriate for
implementation

S Coordinator and HPM wil evaluat

the NWS AHPS program, the value to local
communities and evaluation of project fundi
sources. NWS Coordinator will document the flood
crest history on the [Flood Imp

istwill evaluate the rating curve and
determine stable the rating curve is stable. NWS
Coordinator, HPM and RFC will evaluate the hydrologic
complexity, hydraulic complexity and other factors
that may warrant flood inundation mapping in
appropriate for implementation. The NWS Coordinator

pe = ppeeee
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FIM.AFTW3.01.16.15.xlsx

Web Location
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Search

“nws inundation”

nws inundation

Inundation Mapping Locations - National Weather Service

water.weather.gov/ahps/inundation.php v National Weather Service
NOAA PARTNERED GUIDELINES FOR THE DEVELOPMENT OF ADVANCED

HYDROLOGIC PREDICTION SERVICE FLOOD INUNDATION MAPPING .

Mississippi River at St. Paul - National Weather Service
water. weather gov/.. /inundation/index.php?ga... v National Weather Service
12 Resek\ iew. 0. Click on mapped inundation to see water depth values
rth"t loc ation, or hold shift and drag to zoom to area. Current Stage

[PDF] N




Web Location
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Withinwthe NWS site

Current
By
State/County...
UV Alerts
Observations
Radar
Satellite
Snow Cover
Surface
Weather...
Observed Precip
Forecasts
Local
Graphical
Aviation
Marine
Hurricanes
Severe Weather
Fire Weather
Text Messages
By State
By Message
Type
National
Forecast Models
Numerical
Models
Statistical
Models...
MOS Prod
GFS-LAMP Prod
Climate
Past Weather
Predictions
Weather Safety
Weather Radio
Hazard Assm
StormReady /
TsunamiReady
Skywarn™
Educ; /Outreach
Information Center
Tsunamis
Publications...
Contact Us
FAQ
Comments...
ind us or

Facebook
NWS on Facebook

Warnings & Forecasts lsraomca\ Forecasts

National Maps ' Radar
i |

Air Quality

j Satellite J Climate

River Observations River Forecasts

f———

{"Alito Refresh: OFF |

All Locations

| Experimental Long-Range River Flood Risk

Alaska

Hydrologic Resources
River Forecast Centers
About AHPS
Partners
AHPS Feedback
AHPS RSS
Automat 0d Warning Systems

Succometeoralogical Autorated Data

e

> In Jndation Mapoing Locations ]

» River Stage Summary

Flood Damage Cost

Hawaii Puerto Rico

Additional Resources
P National Significant River Flood Outiook

P U.S. Geological Survey Streamflow Information

» Snow Information

P NWS Precipitation and River Forecasting

P Experimental Hourly Preci

P Guide to Hydrologic Information on the Web

P Precip Frequency/PMP

» AHPS Iframes for Developers

P Mobile INWS for emergency management

4 talities in the US, 1903 - 2014

Precipitation

{ River Download Other Information

& Print this map

» Switch Basemap

Reset View

iladelphia

Click on the map or select one of the data views
below:

| United States

|NWS Weather Forecast Offices
\WS River Forecast Centers

| Water Resources Regions

O Probability and forecasts available
< Observations only available
[ Forecasts available

7398 total gauges
Show all locations in flood (10)

[ 2 Gauges: Major Flooding

I 0 Gauges: Moderate Flooding

[ 8 Gauges: Minor Flooding

] 26 Gauges: Near Flood Stage

[ 5059 Gauges: No Flooding

[E1 2008 Flood Category Not Defined
Il 3 At or Below Low Water Threshold
[ 269 Gauges: Observations Are Not
Current

B 23 Gauges: Out of Service

Show all locations

Disclaimer
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Web location

http://water.weather.gov/ahps/inundation.php

State/County.

UV Alerts
Observations
BELETS

Satellite

Snow Cover
Surface
Weather...
Observed Precip
Forecasts

Local

Graphical
Aviation

Marine
Hurricanes
Severe Weather
Fire Weather
Text Messages

By State

By Message
Type

National
Forecast Models
Numerical
Models
Statistical
Models...
MOS Prod
GFS-LAMP Prod

Climate

Past Weather
Predictions
Weather Safety
Weather Radio
Hazard Assmt...
StormReady /
TsunamiReady
Skywarn™
Education/Qutreach
Information Center

Site Map

National Observations

L ]
®
®

Montréal

lew York
gllad&lphm

Miami

BAHAMAS

JAMAICA

AA, EPA

by the gauge owner.

NOAA PARTNERED GUIDELINES FOR THE DEVELOPMENT OF ADVANCED HYDROLOGIC PREDICTION SERVICE FLOOD INUNDATION MAPPING

You (D)

Disclaimer

itude/Longitude Disclaimer: The gauge locations shown in the above map is the approximate location based on the latitude/longitude coordinates provided to the

<7 w\
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Individual Site Example
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.. A
LI

wisconsin -

Data Type

O Inundation Levels
® Flood Categories
@ Cunent/Forecast

Inundation Levels
NAVDSS Stage

7879
786.9
7859
7849
7839
7829
7819
7809
7799 7799
779.4 779.4
* = Extended rating

7879
786.9
7859
7849
7839

7829

7819
780.9

Inundation Feedback

Provided in
Partnership with

FLOODED
(_ TURN AROUND
A DON'T

Hydrograph

& Print this map

Inundation

Download J Mapping

Probability Information

Find your location by address or ZIP code: !

0 0.2

Janstte St

Sherman Ave W

W Hilltop Trl

0.4mi

oft Ave

[oo]

» Switch Basemap

Reset View

rorl
Atkinson

IIPREPENTT

Ont:
M3

ovince of Ontario, Esri, HERE

Click on mapped inundation to see water depth values for that iocation, or hold shift and drag to zoom to area.

AT TR T h[’gg}‘-
4 g8 ot OO0

Selected |

nundation

Mouse Location

Lat: 42.935

Gauge
Location

o

About Inundation

Downlosd Dataset
(s)

FAQ

User Guide

Inundsation Sites

nundation Legend

User guide
video on

\f

(11 Tube|

Disclaimer
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7859
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Inundation Feedback

Provided in
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FLOODED
(_ TURN AROUND
A DON'T

Hydrograph

& Print this map

Inundation

Download J Mapping

Probability Information

Find your location by address or ZIP code: !

0 0.2

Janstte St

Sherman Ave W

W Hilltop Trl

0.4mi

oft Ave

[oo]

» Switch Basemap

Reset View

rorl
Atkinson

IIPREPENTT

Ont:
M3

ovince of Ontario, Esri, HERE

Click on mapped inundation to see water depth values for that iocation, or hold shift and drag to zoom to area.

AT TR T h[’gg}‘-
4 g8 ot OO0

Selected |

nundation

Mouse Location
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Gauge
Location

o
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Downlosd Dataset
(s)

FAQ
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video on

\f
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Individual Site Example
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wisconsin -

Data Type

O Inundation Levels
® Flood Categories
@ Cunent/Forecast

Inundation Levels
NAVDSS Stage

7879
786.9
7859
7849
7839
7829
7819
7809
7799 7799
779.4 779.4
* = Extended rating

7879
786.9
7859
7849
7839

7829

7819
780.9

Inundation Feedback

Provided in
Partnership with

FLOODED
(_ TURN AROUND
A DON'T

Hydrograph

& Print this map

Inundation

Download J Mapping

Probability Information

Find your location by address or ZIP code: !

0 0.2

Janstte St

Sherman Ave W

W Hilltop Trl

0.4mi

oft Ave

[oo]

— » Switch Basemap

Reset View

rorl
Atkinson

IIPREPENTT

Ont:
M3

ovince of Ontario, Esri, HERE

Click on mapped inundation to see water depth values for that iocation, or hold shift and drag to zoom to area.
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nundation
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(s)
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Individual Site Example

Basemap choices

ﬁ Print this map Find your location by address or ZIP code:

» Switch Basemap

ol ' lﬂ, ‘ § 1 g~ %
Imagery Map Imagery Map with Street Map Topographic Map USGS
Labels Topographic Map

Light Grey Canvas
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Individual Site Example

Basemap choices

ﬁ Print this map Find your location by address or ZIP code:

» Switch Basemap

ol ' lﬂ, ‘ § 1 g~ %
Imagery Map Imagery Map with Street Map Topographic Map USGS
Labels Topographic Map

Light Grey Canvas
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Individual Site Example R

Data Type
© Inundation Levels Hydrograph River at 2 Glance ‘ '?ﬁgg&ﬁ%" Probability Information
® Fiood Categories

@ Cunent/Forecast ﬁ Print this map

Inundation Levels

NAVD2S Stage
7879 230
786.9 220
7859 210
Record Crest: 20.9 ft
7849 200
7839 19.0
7829 18.0
7819 17.0
7809 16.0

Minor Flooding Begins

7799 15.0
779.4 145
* = Extended rating

Inundation Feedback

Provided in
Partnership with

!!!g
WISCONSN

DEPT. OF NATURAL RESOURCES

|3 ,;;'-L.'*‘

Click on mapped mundrf'o to see water depth va

L. I : it be e, ¢ 2 = Disclaimer
/ues for that location, or hold shift and drag to zoom to area

unrEn HgE Selected Inundation Mouse Location Lat: 42.920
saN\ & Do “ 10
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Individual Site Example R

Data Type
© Inundation Levels Hydrograph River at 2 Glance ‘ '?ﬁgg&ﬁ%" Probability Information
® Fiood Categories

@ Cunent/Forecast ﬁ Print this map

Inundation Levels

NAVD2S Stage
7879 230
786.9 220
7859 210
Record Crest: 20.9 ft
7849 200
7839 19.0
7829 18.0
7819 17.0
7809 16.0

Minor Flooding Begins

7799 15.0
779.4 145
* = Extended rating

Inundation Feedback

Provided in
Partnership with

!!!g
WISCONSN

DEPT. OF NATURAL RESOURCES

|3 ,;;'-L.'*‘

Click on mapped mundrf'o to see water depth va

L. I : it be e, ¢ 2 = Disclaimer
/ues for that location, or hold shift and drag to zoom to area

unrEn HgE Selected Inundation Mouse Location Lat: 42.920
saN\ & Do “ 10
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Individual Site Example R
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Data Type

O Inundation Levels ograph River at a Glance Download
@ Flood Categories

@ Curent/Forecast

Inundation Levels

NAVDSS Stage
7879 230
786.9 220
7859 210
Record Crest: 20.9 ft
7849 200
7839 19.0
7829 18.0
7819 17.0
7809 16.0

Minor Flooding Begins

779.9 150
7794 145
* = Extended rating

Inundation Feedback

Provided in
Partnership with

Eug
WISCONSN

DEPT, OF NATURAL RESOURCES

Help |

Disclaimer

e
? USDAFSA. D ) i .
o « N AL S - - — s - - _
Click on mapped inundation to see water depth values for that location, or hold shift and drag to zoom to area.
AP Dl Selected Inundation Mouse Location Lat: 42.906

AN L3 2l et
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Individual Site Example L. e
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Depth of flooding

© inundation Levels Hydroaraph River at a Glance Download 'ﬁgg&g%"
® Flood Categories

@ CurentForecast [ MRl Find your location by address or ZIP code: Go

Probability iInformation

Inundation Levels s — T
NAVDSS Stage N o4

7879 7879

786.9 786.9 Depth: 2 - 2.5 ft

7859 7859 Lat: 42.92137720538149

7849 7849
783.9 7839
7829 7829
7819 7819 Nearest geolocated address:
7809 780.9 426 Zida St 53538

;.7,33 ;?,gg Fort Atkinson

*= i Wisconsin
BUSUEELY Remove this marker.

Lon: -88.82862670898288

Inundation Feedback

Provided in
Partnership with

!zsg
WISCONSIK

DEPT. OF NATURAL RESQURCES

FLOODED
C TURN AROUND
\ DONT &

k¥ A FSA, DigitalGlobe, G t, CNE : Disclaimer
water depth values for that location, or hold shift and drag &
g Selected Inundation Mouse Location Lat: 42.937
11.2 ft at 08/14/2015 16:00:00 UTC  NAVDS38: 7849 ft Depth: 2-251t Lon: -88.301
USA..qov stage: 734.9 ft 58
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Individual Site Example k-- 8
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W Current/Forecast

Inundation Levels

NAVDSS Stage
7879 230
786.9 220
785.9 210
Record Crest: 20.9 ft
7849 20.0
7839 19.0
7829 18.0
781.9 170
780.9 16.0

Minor Flooding Begins

7799 15.0
7794 145

* = Extended rating Gauge
© Location
Inundation Feedback

Provided in
Partnership with

; e E
WISCONSIN
DEPT. OF NATURAL RESOURCES

Disclaimer

k on mapped Inundation Z n, or hoid shift and drag to

g Mouse Location
1/2015 16:00:00 UTC AV 9.9 Depth: O ft

wrra N

FLOODED
TURN AROUND
& DON'T

2 Collapse

Inundation Extent Boundary
779.9 Water Level
FEMA National Flood Hazard Layers
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Individual Site Example k-- 8
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Map overlays - transparency

Inundation Levels

NAVDSS Stage
7879 787.9
786.9 786.9
7859 785.9
7849 7849
7839 7839
7829 782.9
7819 7819
780.9 780.9
779.9 779.9
779.4 779.4

* = Extended rating

Inundation Feedback

Provided in
Partnership with

:z!m
WISCONSN

DEPT, OF NATURAL RESOURCES

YREPARE

FLOODED
TURN AROUND

Disclaimer
om to area.

Mouse Location Lat: 42.942
Depth: 0 ft Lon: 3

tude D: map is the app
e gaug T

Gauge Information

Inundation Extent Boundary
784.9 Water Level
FEMA National Flood Hazard Layers ] > 60



Individual Site Example O
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Other floo

@ Fiood Categories
@ Current/Forecast

data

v uxe va

aph

Inundation Levels
NAVD28 Stage

7879 7879
786.9 786.9
7859 7859
7849 7849
7839 7839
7829 7829
7819 7819
7809 7809
7799 7799
779.4 7794
* = Extended rating

Inundation Feedback

Provided in
Partnership with

TAY
VAT
ne
WISCONSIN

DEPT, OF NATURAL RESOURCES

WHEN
FLOODED
TURN AROUND

PRSI

11.3 ft at 08/24/2015
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Individual Site Example L. =
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Other flood data

Atkinson, WI (FATW3) National Observati

Weather Forecast Office Milwaukee/Sullivan, Wi

Data Type
@ Inundation Levels ‘ | River st 4 .Glance Download Inundation Weather Forecast O
O Fiood Categories —— Mapping Data Type
@ Curent/Forecast Find your location by address or ZIP code: | @ Inundation Levels Hydrograph
Floot S ® Fiood Categories gy
Categories O Cument/Forecast & Frint this map
M Below Flood
M Near Flood Currently:
M winor Flood 11.3 ft at 08/24/2015
- 15:00:00 UTC

Highest Forecast:

Inundation Feedback Not Available

Provided in
Partnership with

;!!g
WISCONSN

DEPT. OF NATURAL RESOURCES

Inundation Feedback

Provided in
Partnership with

:u@
WISCONSN

DEPT, OF NATURAL RESOURCES




Individual Site Example

Data Type
© Inundation Levels
@ Flood Categories
@ Cunent/Forecast

Inundation Levels

NAVD3S Stage
7879 7879
786.9 786.9
7859 7859
7849 7849
7839 7839
7829 7829
7819 7819
7809 780.9
7799 7799
779.4 779.4

* = Extended rating

Inundation Feedback

Provided in
Partnership with

...
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FLOODED

__ TURN AROUND
N DON'T

R.. R
L ——"
WISCONSIN

DEPT. OF NATURAL RESOURCES

ograph Probability Information

Inundation !
Mapping

ﬁ Print this map Find your location by address or ZIP code

bw /V.‘

You

o Map i

: i ) Disclaimer
lues for that location, or hold s
Selected Inundation Mouse Location
NAVDS3S: 786.9 ft Depth: 0 ft
stage: 786.9 ft 63

s Stigs

11.2 ft at 08/14/2015 16:00:00 UTC
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Individual Site Example

Download data

News Organization search for: [ © nws ® annoas [N

Local weather National Observati

forecast by
"City, ST \ inandati
Hydrograph ] River at a Glance l Download r,',‘_lfa‘é:;,',’%n Probability Information

Downloads for Rock River at Fort Atkinson (FATW3)

National Conditions

Rivers

Satellite

Climate
Observed Precip

Local Conditions
Warnings
Weather

Forecast
Radar

AHPS Documentation
User Guide
User Brochure

What is AHPS?
Facts
Our Partners

Feedback/Questions
Provide
Feedback

Ask Questions

w
FLOODED

TURN AROUND

Hydrographs:

» Default Hydrograph (17Kk)
» Scale to Flood Categories (13k)

RSS Feeds:

* RSSfiles for FATW
Weekly Chance of Exceeding Levels Images:
Chance of Exceeding Levels During Entire Period Images:
Photos:

= April 2013 Rock River flooding near Fort Atkinson, Wi

» Aerial photo looking east-Rock River-Ft. Atkinson, Wi
» Aerial photo looking south-Rock River-Fi. Atkinson, Wi

Inundation Raster and/or Shapefiles:

« FATW3 Shapefile File (67,847k - Last Updated 3/12/2015 12:34 am)

Inundation KMZ Files:
» FATW3 KMZ File {6,332k - Last Updated 8/12/2015 12:34 am)

Inundation Images:

« FATW3 Images File {2,956k - Last Updated 8/12/2015 12:34 am)




2008 comparison s
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Prepared in cooperation with the Federal Emergency Management Agency

Flood of June 2008 in Southern Wisconsin

Scientific Investigations Report 2008-5235

U.S. Department of the Interior
U.S. Geological Survey
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POLL QUESTION




CLOSING COMMENTS

To suggest future CTP web meeting topics, please
contact Alan Lulloff at alan@floods.org

or type a suggested topic into the Questions panel
today

CFM CECs through ASFPM will be automatically
applied. If you require a Certificate of Attendance,
please contact gisjason@floods.org

Follow-up email with link to slides and recording will be
sent in about a week

ThankYou for Joining Us!



