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THE PAST:

How we got here.

ESP




The Genesis 1999...Hurricane Dennis
followed by Floyd




N.C. Flood Warning Program Goals

 Real-time flood inundation mapping
(current and forecast)

» Alerts
* Leverage vast investment in data

* Assist in risk-based decisions during and
pefore disaster

* Prevent and reduce the loss of lives and
oroperty
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FIMAN Data Sources

23 Counties 36 Counti P

256 Gages 268 c:;un = ~ 41 Counties
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Example NC Gage Station Installations

North Fork Catawba River at US 221
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Example NC Gage Station Installations

Town Creek at US 258 (Pitt County)
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Example NC Gage Station Installations
% |

Neuse River at Oriental Town Pier
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FIMAN Data Sources

4  Stream/Rainfall Gage

Rainfall Only Gage
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The Original FIMAN
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Library Use (existing site)
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2015: Two Problems to Solve

Current System was Dated
Slow GIS Performance

Only Showed Hazard (no risk)
Responsive Design

Open to Public / Alerts

Solve the “postage stamp”
problem with the library
mapping approach

Not ideal for assisting at EOC
for Situational Intelligence

‘w North Care
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[FIMAN Gage Network Mao v || Gageinto | scenario |~ Torecam

) 1 gagais) in coment map extont.
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THE PRESENT:

What it is and how it works
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What is an Inundation Library?

“Library” of flood inundation
mapping near gaging stations

+ Gaging Stations
+ Telemetry
+ Pre-made inundation libraries

+ Web tool to efficiently
communicate

Real-time flood mapping
solution

L s -

N. Fork Catawba River @ HWY 221
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How do you make one?

{ Profile Output Table - m
L
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Assign Site “Severity Levels”

MAJOR FLOODING

Preliminary Flood Severity Levels

These flood severity levels should be used for guidance purposes only as they are subject to change

Henderson County

Cane Creek at Fletcher

Elev.
2090.00
2089.50
2089.00
2088.50
2088.00
2087.50

2087.00

MODERATE FLOODING

2086.50
2086.00
2085.50

2085.00

MODERATE ALERT LEVEL

2084.50
2084.00
2083.50
2083.00

-Water reaches buildings south of Parrish Municipal Dr
-Large building south of water treatment plant cut off by rising water

-Water reaches large building on Mills Gap Rd between Cane Creek and LA White Rd
-About 1/2 mile of Howard Gap Rd south of US25 flooded

-Water treatment facility east of US25 and south of creek cut off by rising water

MINOR FLOODING

2082.50
2082.00
2081.50

MINOR ALERT LEVEL

2080.50

-Water reaches parking lot of large building on Mills Gap rd between Cane Creek and LA White Rd
-Water begins to cover Howard Gap Rd between US25 and Jackson Rd

2080.00

2079.50

2079.00

2078.50

2078.00

2077.50

2077.00
2076.50
2076.00
2075.50
2075.00
2074.50

-Water approaches ball fields east of Howard Gap Rd

Bankfull

Major Flooding Flood Stage 2081.00
Moderate Flooding

Minor Flooding

Out of banks but below flood stage

Within banks 8/30/2008




Library Pros

. Inexpensive to
develop.

. Accurate with
measured stages and
elevations.

. Easily communicated
to stakeholders

. Rapid web mapping
deployment

. Impacts can be pre-
computed

FI MAN Flood Inundation Mapping
and Alert Network
. B

IEW: Gape. N==AIM | SearchGages  Gagss Surmary legend Bulicisglegard  WeatherRad

1
2
3
4
5
DPS




Library Limitations

1. Models do not
account for flow
variability

2. Limited to gage
vicinity — based on
watershed

3. Confluences can be
a problem

4. Applicable range is
around a mile U/S
and D/S

F M A Flood Inundation Mapping
and Alert Network
"

IEW: Gape. N==AIM | SearchGages  Gagss Surmary legend Bulcisglegand | WeatherRacar
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System
Architecture

CONTRAIL

ESRI ArcGIS
. Server
Repeater A
/ )
E Sensors f"..-;':e

\f % NC RISK NC FLOOD
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Site Login, Welcome Video

WELCOME TO NC FIMAN




Home Screen / Current Severity

Flood Inundation Mapping MAP
F l MAN and Alert Network r_MO_UT US  MAP  WELCOME DAVID o

VIEW: Gage NexFiM ScarchGages  Gages Summa ! Bulding Legend  Weather Radar Gage LEHEI. e

Gage Symbols
@ Current Condition

.—T‘" m;wﬁr ‘ @ O Forecast Peak Condition

O Rain Last 24 Hours

Risk Ratings
MNormal

Monitor

Minor Flooding

Moderate Flooding
Major Flooding
Mot Risk Rated

Ot of Service

Rising
Falling

Constant
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Weather Radar Loop

> ~
F yundation Mapping v A ' :
=Y a rt Network ouT Us LOGIN

1\

Gage Level [x]

Gage Symbals
® Cuwrent Condition

O Forwcast Pask Condition

Raabn Last 24 Howrs

sk Ratingn

Nocmal

D Mot
Minor Floodng
Moder ate Pocding
Major Frooding
Not Risk Rated
Ot of Servioe

¥ fisng
& Falting
- Corstam

Click a gage to view more information
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Search by Type, Owner, Etc

Flood Inundation Mappin: Saat
FI MAN and Alert Network PPINg ABOUT US P WELCOME DAVID

VIEW: Gage NexFiM yoarct s s ary | legend Buldinglegend Weather Radar

0 -/' { -
o
LG N T
that meet ANY of the following 77 rg 7 ca;on-o

T

| /
that meet ALL of the following )I‘
1

-
l

/

."
/

[] 15 STREAM GAGE -
/] RISK RATED { /
] RISING STREAM ELEVATION \ o
"] AT MONITOR STAGE OR HIGHER
| HAS SCENARIO

7%

| HAS FORECASY
[T] MAS RAIN GAGE
2l RECEIVING RAIN

Gage Level

ang 1w owned by .' . . 4

[INCEM []USGS [ OTHER N~ | ; : /"~ Gage Symbols
/ N\ ~N £ it 4
/ ‘ Currant Condlition

66 Gages Setected

O Forecast Peak Condition

Risk Ratings

@ rormal

@ Monitor
Minar Flooding
Modarate Flooding
Major Flooding
Not Risk Rated
Out of Service

\

Rising
\ Falling

Click on a stream gage to view more information.

= S

Constant
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Search by Name, Keyword

Flood Inundation Mapping MAP
= FI M AN and Alert Network ABOUT US WELCOME DAVID

VIEW: GCage NexFIM S 2z Gages Summary Legend Budding Legend Weather Radar

Search Gagesby Name @ ” 5

o § Search 96 Visible Gages

ENTER NAME OR PARTIAL NAME

| Newuse X] Q |

Choose a gage below

Mmoo Bivesr newr Clavton
Nt Bives 3t Senit Minld
Noajse B gt Oviarvtal Town Pher
Nedgss Rives 3t KGnston

Nesjses Biver nesr Goidsboro
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Search Using Your Location

Flood Inundation Mapping MAP
= F ' MAN and Alert Network ABOUT US P WELCOME DAVID

VIEW: Gage NexFiM yearch Gages | Llegend Buldinglegend ‘Weather Radar

GagesNearMe = & T

Search AN Gages

25 45 &5 a5
Saarch radius = 45 miles.

Results 22 Gages within 45 miles

L .N-\u- River rmar Goklsboro

b
( .qu fiver at Kinaton o
o.‘:‘:""" .('nm-nlnu Crook at Hookerton '

. Tar River at Geeunvilie a

3 . ~ .hv River at Tarboro o
o

o

—~ a?ﬂo:nc&n River at Willlamston

'.‘ - 3 Tar River at Us 301 Bypass at Rocky
\ ' Mount

Click on a stream gage to view more information
S 4 ‘. = { ) A . |
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Two Options for Real Time Data

= FIMAN faeaissereee smoutus  war  WELCONEOAVI

VIEW: GCage NexFiM 32 es  Gages S v | Bulding Legend  Weather Radar

Gages Near Me

Search AN Gages | Search 96 Visibie Gages

Search Radius

o_
4

65 a5

5 miles.

Flood Inundation Mapping b=
and Alert Network -

b
. o
-.' > , ,‘ . ' ok erton iy
Wilea " S : VIEW: Gage NexFIM Search Gaj i
“.-‘&'.M.ML o -
1 La <ol )
N /4
\ ¥ g J - A
> .|
—— [\ “ E']“Ha:nc&o River at Willlamston FiY = 5
} \ SR @ @R Us 301 B R i
West, . [~ - [ ) .f Tar ‘v-'m at Us 301 Bypass at Rocky AV 'v' l:'
Inithh g 5 ‘. ) y E 290 -x: \ Mount —
! ! . | AL Wiatervilly \ / 2
\ + e
\ alynno > 41y =
= wéﬁ%- ' :
4 \ — |
Evey ks Brange = \ e | ) e N
2 N L, S S A
Click on a stream gage to view more information.
| ™ e~ ]
ol I e PO ) i |
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Gage Vlew Dashboard Concept

Current Scenario Forecast

Tar River at Greenville
* Three Tabs

— Current: Provides most recent inundation extent
— Scenario: Planning tool for visualization and impact
— Forecast: Shows timeline using NWS forecast data

 Info Widgets

— Interactive for rainfall, stage, flow, forecast, impacts

B VES?
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Current Inundation Level and Map

. Flood Inundation Mapping
= \ FI MAN and Alert Network ABOUT US WELCOME DAVID

VIEW: Gage NexFIM | Search Gages  Gages Summary | Legend Buildinglegend  Weather Radar

¥

Zoom In to See
Buildings Affected
Flood Height
Current Scenario Forecast
>5Ft .
4-5Ft I Tar River at Greenville

3-4Ft | Last updated: Feb 10, 2016 at 1045 AM  Gage datum: -3 5ft navoss  Site ID: 02084000

2-3Ft : 1hr: Peak Stage: 16.3 ft
AT 6 hrs: s z Peak Elev.: 12.8 ft
1-2Ft ] f) & :16.3ft U 2/10 6:00 PM
" 12 hrs:
0-1Ft ! 24 hrs:

<0Ft 2 -y Rain lﬁ Stream Elevation

T L —
’ v'\‘r: S = Lunea KOBTTRD

Y

ISP Assawiates, PA




Gage Stage Charts + Forecast

Flood Inundation Mappin: Saat
FI MAN and Alert Network PPINg ABOUT US P WELCOME DAVID

es Summary | Llegend Buldinglegend Weather Radar

Tar River at Greenville - Water Surface Elevation

NUMBER OF DAYS j

Stage in Feet

=
o
a
>
o
&
=
@
@
-
c
€
2
-}
o
>
&
-~

1245 AN 128
1245PN 25
BAS AN .’Ib

N
2
o
-
$

Date & Time
Zoom In to See o -4 : AN ]
Buiddings Affected p R el i1 W of ol
ot Hegte | o
Currant Scanaric
Tar River at Greenville
Last updated: Fob 10, 203688 1045 AM  Gage datunt: - 3157 wavom  Site 1D: 02084000

Peak Sta

Peak Elev.: 120

Y
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Real Time Flood Impacts

Flood Inundation Mapping MAS
T Fl M AN and Alert Network ABOUT US WELCOME DAVID KEY

VIEW: Gags NexFiM | Search Gages  Ohoose River = Sconarios Bullding Damages BulMing Legend Hot Spots Report Logend | Weather Racar

Neuse River near Goldsboro Buildings in Inundation Extent
Current Elevation: 65 Ft

Total Residential Commercial Public

Current Flood Depth | Count | Est Damag._. Count | Est. Damag.. | Count Est. Damag.. Count | Est Damag...

Sub Structure 18 s16000| 1s $14000 2 2000 © $0
D-1ft 2 $so00| 2 $5000 © 0 o 30
1-2ft 1 g$7s000| o 0 1 $75000 © 30
2-3ft 2 $2a000| 1 $15000 1 9000 © 30
3-4ft 0 g0l o 0 0O 0 O 30
4-5f 0 %0 0 0 0O 0, © $0

=5ft 0 g0l o 0 0O 0 O 30
TOTAL 23 $120000| 19 §$34000 4 $86000 O s0 ¥

*Additonal buildings may be impacted outside of the inundation extent.

HESP
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Emergency Op. Center Reports

T Fl MAN Si?doﬁlggweﬁ?ygrappmg ABOUT US AP WELCOME DAVID

earch for location .,

FIMAN Current Flood Impacts Repo

@ Lo Tar River at Greenville Last Updated:
Trend: Constant Site ID: 02084000 2/10/18 2:45 PM

1 Buildings 12‘74"
152 13100 cfs & cop Y kg

12.7 ft (NAVD 88) Est. Damages: $3,000

Current Stage ( Elevation m impacted Structures / Damages Forecasied Peak / Impacts

ELEVATION | STAGE LEGEND FLOW

Gage Level [x)

Majpor Flooding
Mederstu Floccing
Mncr Floodng
Maondor

Gage Symbols
@ Current Condition

Emvnsens (NAVD 63)

Owcharge (:x)

O Forecast Peak Condition

----- : : = g Rain Last 24 Hours

based on Current Flood Elevation of 13 ft (NAVD 88), Impact Summary @ Moanitor
Road Impact: None reported at this tme

Estimated Buliding Dame Busiding kmpact: | bukdngs mpacted $3,000 estmated damages Minor Flooding

R - Uniicies Inpact: None reported at the ame "
Damages T Othar bmpact; Sema tarmiand Soaded. Witer cvarfiow elands adgacent 10 vl ‘ Moderate Flooding

Nofe: Adddana’ buddngs may be mmpacied cutsde of food mundation exdent. Damages do not
mciudle confent and vvendony Not Risk Rated

;’7 Y Out of Service

Masor Flooding

Trend
T Rising
J) Fafiing
- Constant

PESP
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Real Time Email Alerts

H © O 1 & §- & s NCFIMAN ALERT: Neuse River at Smithfield (02087570) isnowrep.. 2 B - 0O X
n MESSAGE ~ DEVELOPER  Bluetooth  ADOBE POF

~ 4 Ee B2 Creat ¥ Py~ 5% Mark Unread
(Y x [ (- l 6- l -) -: . reate an appoi 2} q

( Move to Refere.. ] " Cat -
G~ e a1 Categorize
.- Delete  Reply Reply Forward - Creite & task w S Move ’ : = Tunslale z
- All EN - e . [P+ " FollowUp~ g Q-
Delete Respond Quick Steps r'. Move Tags fa Editing Zoom ~
Sun 10542015 3:10 AM Follow Up
FIMAN Alernts <fimanalent@espassocatsscoms Set a flag to remind you to
follow-up on this tem later

NC FIMAN ALERT: Neuse River at Smithfield ( 02087570) is now reporting Minc

To M David Key

The stream gage: Neuse River at Smithfield ( 02087570) 1s now reporting Minor Flooding. The current stream
elevation 1s 113 4 ft (NAVDSS), with a flood stage of 15.08. The current trend 1s Constant

Go to NC FIMAN to view more mformation about this alert.

If you have any questions, please contact David Herlong at David Herlong@ncdps gov

Thank you for using NC FIMAN!

(2 FIMAN Alerts NCFMAN ALERT: french Sroad Rver 2t Bantyre [ 23443000) 2 now reporting Normas D n -~
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Flood Scenario Mode

Flood Inundation Mapping MAP
= F' M AN and Alert Network ABOUT US WELCOME DAVID

VIEW: Gage NexFIM Scar > 3 Gages Summary Legend Buldinglegend Weather Radar
AR = 'O 38 5
4 0 - %
S _‘, \ S = QL Saarch for location

| P
Y
>

Curront Sconario Forecast
Zoom In to See o

Drag to simulate flood severity
Buddings Affected Q . ; - -

Stape (1Y) S 5 135 5 1 196 1

16 18

Tar River at Greenville @
Last updated: Feb 10, 2016 at 1145 AM  Gage datuny -3 5ft navoms  Site 1D: 02084000

Peak Stage: 16.21
Peak Elev.: 12.7 ft

0 A
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Coastal Libraries

"l FI M A N g?ﬁilg‘#w&&):rltﬂappmg ABOUT US MAP WELCOME DAVID

VIEW: Gage NexFIM I Search Gages  Gages Summary | Legend Buildinglegend Weather Radar
- =" 1 g ep R A L

‘\.\. x ,v/ “. > * /. b :
AN I :1"-" N & > Fa N . "
Fo &5\4 W g B K MIRTRIRREE  C. Search for location ... :
i ; P : ; ) & s i !
5 o 4 A \

%\S@ 9

Current Scenario

Drag to simulate flood severity
& 5 6 7
Neuse R. at Oriental Town Pier Report
Last updated: Feb 10, 2016 at 1225 PM Gage datum: -4.6ft navoss  Site ID: ORLN7

(A

bt i
RS NS

794 buildings
$6,011,000

D-magnﬁ
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Where Libraries Come up Short

\ Flood Inundation Mappin
- FIMAN SRasiaiak e souTUS AP WELCOME 0AVID

Gages Summary I Legend Buildinglegend Weather Radar

Another Station

\ ~ ~ ¥ el

’T \\..\‘ | Q search for location | |
MM here .. S ST ~
S CoutHoss ,&17 ; ]
2 -Ne | /s ST N <
f': I\ : K;'i {( 2. v/r I '/. (\ /’}
N \ s o f { \ s
N N L s y \ [ ( 71 ayih
=3 ‘_11 ,” ) .’vl Lt .M‘ snowf N \ S N
et i s

e Tl e LI O ]

a N / \ L ; / S erton [ \
Py desdic <) [ 5 ~ H/T' - I P i X A
\ it £ ¥ S A /& s 7"&&) (
R ‘\-l \ o es 3 SSLNS L~ f \

Ak \'L { LA o :
(“\':'I d‘iby ; F S 7 . )—L\_
2 :

Library Exfent ' —
| Another Station

here

P ——.) USGS Stationis |/
“ | Buildings Affected h ere M\'a

Flood Height

>5Ft =
) 4-5Ft
3-4Ft
2-3Ft
Current Scenario
1-2Ft

0-1Ft | Neuse River near Goldsboro

<0OFt Last updated: Feb 10, 2016 at 215 PM  Gage datum: 419t navoss  Site ID: 02082000

N/ . 5 3\ w50 g 0, (& SV e x ¢~ Albertson c 8/ i \ e ‘-(
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~i

RISk MAP Product
The Percent Annual Chance Grld

> -?A

Location:

Field

Class value

Fixel value




The Solution

« For a given “river system” (main stem and tribs)

« The PA.C. raster data set, coupled with:
— Real time stage information at each gage
— Stage/Return period look up tables
— Stream distance (database)
— Drainage area (database)
— Model cross sections — critical (database)
— Built Environment (buildings, roads, bridges)

» Reach based — Seamless Mapping Connecting USGS
Stations

— Pre-processed datasets
— On the fly processing

DPS YESP



Datasets Used

Exclusive use of the USGS Gages, FLOOD Geodatabase, and Percent Annual
Chance Rasters
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NexFIM Inundation Mapping

FI MA Flood Inundation Mapping (e ABOUT US ‘AF WELCOME DAVID A
A

and Alert Network

VIEW: Gage NebiM | ot fbwer  w Scenarc Buiding Oymazr Duildom Lawend  Gape Legend  Weather Radar  Marricans

Tar River NexFIM Buildings in Inundation Extent
Estimate damages based on last update 10/21/2015 at 341 PM

()
# . $3.917.000 £5,200,000
‘.n $2,383.000 $2,.811 000
. - £3,313000 $20, 160000
. / $3.229.000 $9.007.000
- ‘ 2,490 000 $4,684 000
- . -3 515,000 $1.002 000
i \ $1.501 000 $3.379000
- ’ 1150 $17889.000
“ B ' " *Additonal buldings may be impacted outsides of the reat-time inundation extent
o
o o R
A . X
Zoam In 1o See
Buiidings Affected
Paed et
\ 5'5‘ »
- “ 9 "
LB :
e ‘ .
» N . 4
- 2

Click on a stream gage to view more information
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INVESTING IN THE
FUTURE OF FIMAN:

Where we are going!

ISP Assucistes, PA



Leverage Existing Data Sources

Coastal Emergency Risks Assessment

ADCIRC tal Circulation and Storm Su odel + SWAN Wave Model

e VEISITIES ALLIED PO WATEI RLSCAN
ADOULCUAMN  Wvaber ot Contel  KNBRRILI BNTVIEW

National Flood Intoroperability Experiment

NRLGIOIMI-QIZ%.{ Mf’pplmg

HESP

ISP Assucisles, PA




Seamless Realtime Coastal Inundation

Coastal Emergency Risks Assessment Staem Surge and Wove Guidance for the
ADCIRC Caastal Circulation and Storm Surme Model = SWAN Wave Model Atlantic Coast
e owy D | v CHDEID o o - QD - (D @
Maximum Water Height L ‘ ao
Forecast Time Range: Mon, 07-Mar-2016, 7 AM EST - Thu, 10-Mar-2016 7 PM EST Ma(TF | TP

-
Wind and Prassurs from Viater Haight above MSL

North American Mescscale Moded (NAM) I

© maximum witar height

@ waler hoight dme secias

Noeth Carvinn

e b i (O T ) e . e solect 3 date and ime
o 4 Water Height (ft / m) relative to Mean Sea Level for ADCIRC grid node ID: 96805
b maximum water height predicted during the model forecast: 0.31 ft (0.09 m)
7\ Whson
o water height time series (ft / m) during the model forecast time range
d1bore
L%

water height time series maximum ® minimum

ADCIRC grid node classified as: ‘wet' [-14.8 it (-4.5 m) relative to Mean Sea Level .




Real Time Surge + Map Refinement

613
Wind and Pressure from
' North American Mesoscale Model (NAM)

516
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o @
©9)
Pantego
-,
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Hyde Correctional .
Institute —

Smart Model but

Bad Mapping *>ESP
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Coastal Emergency Risks Assessment

(CERA)-2011 Irene

Coastal Emergency Risks Assessment
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NexFIM Enhancements and River Basins

* Integration for more frequent events (2-yr
and up)

* Neuse River System
» Cape Fear River System

“‘Sf ‘/ ESP
/4
¥ ISP Assisies, PA



Additional NEXFIM System: Neuse

Tentative Scope
/ * Neuse River
* Contentnea Creek
« Little River
« Walnut Creek (Raleigh)
« Crabtree Creek (Raleigh)




Roadway Infrastructure Impacts
= FIMAN SRt

VIEW: Gage NexFIM I SearchGages Gages Summary

ABOUT US MAP

Legend Bulldinglegend Weather Radar

Gage Level Q

Gage Symbols
@® CurrentCo
» - .
T A - o Forecast Peak Condition
. \ & Current Scenario Forecast .‘f‘- ) RainLast 24 Hours

Transportati 5 7 - -

ansportation Drag to simulate flood severity

inundation 139 149 159

Ficcd Depth

169 179

Risk Ratings
' . Normal
D&s) 13 14 15 16 17 ) Monitor
i Minor Flo
Northeast Cape Fear River near Burgaw

Last updated: Feb 29, 2016 at 130 PM  Gage datum: -0.9ft navoss  Site ID: 02108566

1 Peak Stage: 5.7 ft
00 Peak Elev.: 481t

Constant  |[¥ Forecasted Poak |V

No est. damages forecast

Road Impacts

Floodi Length of R
Gage ID | Road Name ooding ength of Road

WSEL Inundation Overtopped
2108566 NC-53 20 ft 6.7 feet 0.5 miles
2108566  Cape Fear Dr 20ft 7.5 feet 0.8 miles
2108566  River Bend Dr

20ft 12.1 feet 1.4 miles



Hurricane Matthew

Flooding Impact on North Carolina




Matthew - Rainfall Totals

* Precipitation totals
associated with
Hurricane Matthew
ranged from 4 to 15
inches in the central
and eastern counties of
North Carolina.

* Thirteen (13) counties
(Bladen, Brunswick,
Cumberland, Currituck,
Gates, Hertford,
Johnston, Nash,
Northampton,
Robeson, Sampson,
Wayne, Wilson)
experience 24-hour
observed rainfall
greater than 10 inches.

DPS

National Weather Service (NWS)
24 hour Observed Precipitation Estimates

[ ————
24-br Rainfall (in)
94
4.5
I 58
" 57
7-8
L 2]
| 810
10-11
" 1112
12.13
13-14

October 8, 2016

24-Hour Observed

1] 0275 055 11 165 2

Decimal Degrees@

PESP
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Matthew - Rainfall Recurrence Intervals

(NOAA Atlas 14 & NWS 24 hour Observed Precipitation)

=
.. . Precipitation 24hr ﬁ Ny /'"‘L‘ '
* Precipitation totals A N R
associated with 25 Yo ¢° Vs
. 5-10 Year
Hurricane Matthew  [| g 1025 veor
equated to e L L
recurrence intervals || pmm 100200 veor
A I 200-500 Yoar
of 2 to 1,000 year. — i

« Seven (7) counties andSDY° ¢

(Bladen,
Cumberland, Gates,
Johnston, Robeson,
Sampson, and
Wayne) experience
24-hour observed
rainfall equating to a
11in 1,000 year S
chance rainfall. lLiNa

Onslow
Bay

October 8, 2016
24-Hour Observed

4 o,
0 0275 055 11 1.65 22
sudiks LBM‘ Decimal Degrees@
y.
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Hurricane Matthew
Flooding Return Period Estimates
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September 22, 2016 in Windsor
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Windsor - Sept 2016

Windsor Flooding
9/22/16 - Morning "
This House is -

~ FIMAN Bargimncationiapeing - S T
e =

Surrounded

B < T XWVraw '
K ﬁ&} ,,,“Tk. by Flooding

Drag to simulate flood severity
53 2

é 7 a 9 10 1

2 8
Cashie River In Windsor at S King St Q Report <
Last updated: A% 7 2038 ab 120 PM  Gage datum: -0 8% vies  Site I WININY h
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Windsor - Sept 2016

Windsor Flooding
9/22/16 - Morning

= FIMAN Gaiicisaisi e
e X e
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Drag to simulate flood severity
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Cashie River In Windsor at S King St Q
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Windsor - Sept 2016
Windsor Flooding —

9/22/16 - Morning
Note that this home. is

Flood Inundation Mapping » . e
&N FlM.A-N‘, _arfdAler! Network e ) not fIOOded- 2 T :
. ) Jad
= = \ "
Fo# 3
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-
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Windsor - Sept 2016

Windsor Flooding
9/22/16 - Morning

FI MAN Flood Inundation Mappéing
= and Alert .‘»‘Ef.work

& " o9

=
-
Highest Impacted Structure

in FIMAN appears to agree
with reality

Buiiding Type: Noe-Rey ident il
Est. Structure Damages: 544300

0ESP .
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Greenville - October 11, 2016
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Kinston
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Hurricane Matthew

Flood Inundation Mapping :
=m FI MA and Alert Network ABOUT US MAP ADMIN LOGIN

VIEW: Gage NoxFiM I SearchGages  Gages Summary | Legend  Building Legend  Weather Radar  Murricane

Py l\
g ~
' |

on |
e
T =l

3

Showing 132 Gages

Show All Gagns
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Mayor Allen Thomas of
Greenville, NC

FIMAN inundation used
on Facebook to warn
citizens of pending
floods

Forecast peak: 20.2 ft

DPS

n Mayor Allen Thomas Greenville NC Q

Mayor Allen
Thomas
Greenville NC

@MayorAllenThomas
| Home

About

Photos

Likes

Videos

Events

Posis

Create a Page

o Liked » Message Save More v

#HumicaneMatthew is projected to bring flooding within 10 feet of what
what Hurricane Floyd brought in 1999

Expecting significant flooding in some areas along the Tar River, Green
Mill Run and other fributaries and are advising residents in those areas
{o make the appropriate preparations

The Tar River is currently projected to reach a peak stage of 20 2 feet
on Sunday, the highest since Hurricane Floyd, when it peeked about
about 30 feet.

At 20 feet. numerous areas along...

Continue Reading

Qs

iy Like B Comment # Share



Hurricane Matthew

NC National Guard nalGuard
Our #AlwaysReady team is working closely with our State Emergency Response partners coordinating
support efforts for Hurricane #MatthewNC

® NC Fme : nane p afetv and NC. Gavemor

—




Hurricane Matthew

Q NC Emergency Management

7PM Weather Outlook #MatthewNC

Debbie Armstrong Cobb Thank you

Lori Gail Ennis
updated

e
b
L]

124
4

b |

Jonathan Anschutz Thanks for th live
stream - g situational awareness!
Like ©1

McCory

Don't agree

Laura Jane Richardson Price Roy cooper !
Like

NC Emergency Management ©
and watching debate
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Hurricane Matthew

[3 NCFlood Inundation M= X '\ | Holly Springs photoe. 41 X | & Ready NC p 3 {20) News about #Hurric X NC Governor's Office (@ X — X

a2
o
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o

< C | @ nttps;//fiman.nc.gov/fiman/

and Alert Network

FI M AN Flood Inundation Mapping ABOUTUS MAP  WELCOME LAURA

VIEW: Gage NexFIM | = TarRiver v Scenarios | Building Damages Report | Gagelegend Buildinglegend ~WeatherRadar Hurricane

Current Forecast 48Hour Forecast ~

Tar River NexFIM Buildings in Inundation Extent
48 Hour Forecast estimated damages based on last update: 10/8/2016 at 648 PM

Total R Commercial Public

Flood Depth Count Est. Damages Coun Est Damages Coun Est Damages Count Est Damages
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10 $215,000 s 5
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\ 0 %0 0 50 0 50
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|" 5318 $13.158000| s.11e 514,164,000 191 2 s
~ . 524 $9,174.000

352 $11.396.000
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124 $125€1.000
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Zoominto o

See

Buildings Affected [~ !
Flood Hezht _{Lr “

>sft

107 $5,528.000

6839 $117,427 000

3653 $12,302.000

354 $6,155,000
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92 $8.425.000
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-
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Hurricane Matthew

[3 NCFlood Inundation M= X \ |7 In Raleigh: Crabtres [ 41 X
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Hurricane Matthew

\ Flood Inundation Mapping
&= FI M A N and Alert Network ABOUTUS  MAP  WELCOME LAURA

VIEW: Gage NexFIM SearchGages  Gages Summary Legend Buildinglegend WeatherRadar Hurricane

i

Showing 120 Gages

Show All Gages DA Click a gage to view more information.
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Hurricane Matthew
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Media and Social Media

Rising Tar River water levels threaten Tarboro, Princeville

e N

— -

f ¥ <> =

INUNDATION FORECAST ~ WRilduiSis

-

TARBORO

2
wE-d bl
PRINCEV”.LE

6

&

N*C g The rising water levels in the Tar Ri\.kr are threatening to flood Tarboro and Princeville.

D 537am. yesterday



Media and Social Media

Lﬁ WRAL TV

WRAL Nate Johnson takes a look at crest levels
across the state.

5

.g_ Rachael Currin Skipper News on lower
e Cape Fea
LIk »

N
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Monamovingforward Marle

Wilson/rocky mount?

_--— 723 o) LF "‘

» Robin Steward That is right

g
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Options Share Send ¢ Like




Media and Social Media

= SECTIONS &= TRAFFIC =] warcH

i

The Lumber River in the Lumberton area is currently running at record levels but is down
from yesterday with a reading of 20.7'. The old record was 20" with flood stage at 13,
According to the NC Flood Inundation Mapping and Alert Network, 882 buildings are
flooded with an estimated damage cost of $23.9 million,
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TOP STORIES

Driver accused of
stapping special needs

s 1OPVIDEO

Woman shot in the face
at Raleigh apartment

complex
Jooe ,

People line up for early
voting in North
Carolina

11

Southbound 1-95 still
detoured after 3 crashes

Jpdated 346 min

Trooper comes to
rescue of bald eagle

Trump says he'll henor
election results - if he
wins

o

3rd person charged in murder of
Fayetteville landlord
A Ea Brazen burglary caught

People line up foc early voting in North oncamera

Carolina

Experts say we're in for a warmer, drier
winter

MORE VIDEO »

Clinton, Trump don't shake hands, fling
barbs instead

McCrory outlines plans for NC's hurricane

INAYD B

BUILD YOUR
MORNING
ANY WAY
YOUWANT

Last updated: Oct 20, 2016 at 1230 P}
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Media and Social Media

2 Mike Moss 22h
Qg

Lots of d‘gpas continue to face river flooding - this is
one example in the Goldsboro area, showing
locations west and southwest of Seymour Johnson
AFB where the Tar River is or will extend to as it
reaches a...

Read More

INUNDATION FORECAST ~ JRALAVEARES

Share <}

I Nate Johnson 13h
G-

This is a look at the areas expected to flood if the Tar
River crests as forecast in Greenville NC later this
week. This is from the new NC FIMAN system at
http://fiman.nc.gov/fiman/ — if you live in an area...
Read More

. FIMAN

Share <3

I Nate Johnson 13h
aa

Good news for Fayetteville. Assuming no dams fail
and there is no additional rain (and certainly none is
in the forecast), the Cape Fear will dip below flood

5P

v
7 ISP Assucisles, PA



Hurricane Matthew




Summary and Q&A

FI MA Flood Inundation Mapping
- and Alert Network
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