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- Hurricane Isaac’s Flood Impacts
to the LA/MS Gulf Coast Area
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Introduction

Hurricane Isaac affected central Gulf Coast August 28-3F,
2012

Very slow moving
Storm surge and heavy rainfall impacts
Numerous flood crests of moderate and major severity

A few new records
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Outline
Storm Timeline
. Pre-Landfall

. Landfall
. Post-Landfall

Storm surveys
Follow-up Analyses
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Hurricane Isaac: Piieandfall
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Prelsaac Forecasts

The cone contains the probable path of the storm cent it does not show
he size of the storm. Hazardous conditions can oceur ou e of the cone.

- Tuesday, August
21 4AM CDT

- T.D. 9 forms

Tropical Depression Nine Current Information: @ Forecast Positions:

Tuesday Augnst21, 2012 Center Location 13.2 N 31.2'W @ Tropical Cyclone () Post-Tropical

5 AM EDT Advesery 1 Max Sustained Wind 35 mph Sustained Winds: D <39 mph

NWS National Hurricane Center Movement W at 20 mph S 39-73 mph H 74-110 mph M = 110mph
Potential Track Area: Watches: Warnings:

& Day 13 €2 Day45 Hurricane Trop.Storm I Hurricane I Trop.Storm
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: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

Tropical Storm Isaac
Wednesday August 22, 2012

5 AM EDT Advisory 5

NWS National Hurricane Center

Current Information: @&

Center Location 15.5 N 573 W
Max Sustained Wind 45 mph

Movement W at 18 mph

Forecast Positions:
@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph
3 3973 mph H 74110 mph M = 110mph

Potential Track Area:

(. Day13 (X Day4s

Watches:

Hurricane

Trop.Storm

Warnings:

- Hurricane - Trop.Storm

April 2014

Wednesday,

August 22
4AM CDT

Upgraded to T.S.
as of 4PM CDT
Tuesday
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Prelsaac

The cone cont

ns the probable path of the storm cent it does not show

he size of the storm. Hazardous conditions can oceur ou e of the cone.

Tropical Storm Isaac
Thursday August 23, 2012

5 AM EDT Advisory 9

NWS National Hurricane Center

Current Information: @
Center Location 15.3 N 4.0 W
Max Sustained Wind 40 mph Sustained Winds:
Movement W at 12 mph

R AR

Forecast Positions:
@ Tropical Cyclone (O Post-Tropical

D <39 mph

3 3973 mph H 74110 mph M = 110mph

recasts

Potential Track Area: Watches: Warnings:
& Day 13 €2 Day45 Hurricane Trop.Storm - Hurricane - Trop.Storm
April 2014 )y OAAASO &ITTA )i bPA

- Thursday, August
23 4AM CDT
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Tropical Storm Isaac
Friday August 24, 2012

5 AM EDT Advisory 13

NWS National Hurricane Center

Current Information: @&
Center Location 16.1 N 70.0 W
Max Sustained Wind 45 mph
Movement Wat 15 mph

e ¢one contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

Forecast Positions:
@ Tropical Cyclone (O Post-Tropical

Sustained Winds:

5 3973 mph H 74-110 mph M = 110mph

D <39 mph

Potential Track Area:
&Daﬂ—s =€ Day45

Watches:

Hurricane Trop.Storm

Warnings:

I Hurricane [N Trop.Storm

April 2014
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- Friday, August 24
4AM CDT
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The cone contains the probable path of the storm cent it does not show
he size of the storm. Hazardous conditions can oceur ou e of the cone.

Tropical Storm Isaac
Saturday Augest25, 2012

5 AM EDT Advisary 17

NWS National Hurricane Center

Current Information: @
Center Location 19.0 N 73.3 W
Max Sustained Wind 60 mph

Sustained Winds:
Movement NW at 14 mph

Forecast Positions:
@ Tropical Cyclone (O Post-Tropical

D <39 mph

3 3973 mph H 74110 mph M = 110mph
Potential Track Area: Watches: Warnings:
& Day 13 €2 Day45 Hurricane Trop.Storm - Hurricane -Trop.Storm
April 2014 )y OAAASO &ITTA )i bPA

- Saturday, August

25 4AM CDT
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MNote: The cone contains the probable path of the storm center but does not show
the size of the storm. Hazardous conditions can occur outside of the cone.

Tropical Storm Isaac
Surday August 26, 2012

5 AM EDT Advésory 21

NWS National Hurricane Center

Current Information: @
Center Location 23.1 N 79.0 W
Max Sustained Wind 65 mph
Movement NW at 18 mph

Forecast Positions:

@ Tropical Cyclone (O Post-Tropical
Sustained Winds: D <39 mph

Potential Track Area:
&Dayl—s (€ Dayds

3 3973 mph H 74110 mph M = 110mph
Warnings:

- Hurricane - Trop.Storm

April 2014

Watches:
Hurricane Trop.Storm
) OAAAG O

- Sunday, August
26 4AM CDT
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The cone cont

ns the probable path of the storm cent it does not show

he size of the storm. Hazardous conditions can oceur ou e of the cone.

Tropical Storm Isaac
Monday Angust27, 2012

5 AM EDT Advisary 25

NWS National Hurricane Center

Potential Track Area:

(. Day13 (X Day4s

Current Information: @& Forecast Positions:
Center Location 25.2 N 84.2 W @ Tropical Cyclone () Post-Tropical
Max Sustained Wind &5 mph Sustained Winds: D <39 mph
Movement WNW at 14 mph S 39-73 mph H 74-110 mph M > 110mph
Watches: Warnings:

Hurricane Trop.Storm - Hurricane - Trop.Storm

April 2014

- Monday, August
27 4AM CDT
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: The cone contains the probable path of the storm cent
he size of the storm. Hazardous conditions can occur ou

Tropical Storm Isaac
Tuesday August28, 2012
FAM CDT Achisory 29

NWS National Hurricane Center

ut does not show
e of the cone.

Current Information: @
Center Location27.5 N 88.1 W
Max Sustained Wind 70 mph Sustained Winds:
Movement N at 12 mph

Forecast Positions:
@ Tropical Cyclone (O Post-Tropical

D <39 mph

S 3973 mph H 74-110 mph M = 110mph
Potential Track Area: Watches: Warnings:
& Day 13 €€ Day45 Hurricane Trop.Storm I Hurricane I Trop.Storm

April 2014

Tuesday, August

28 4AM CDT

RIS e



: The cone contains the probable path of the storm center but does not show

the size of the storm. Hazardous conditions can occur outside of the cone.

Hurricane Isaac

Tuesday August28, 2012

& PM CDT Advisory 31

NWS MNational Hurricane Center

Current Information: @&
Center Location 28.7 N 89.2 W
Max Sustained Wind 80 mph
Movement NW at 8 mph

Sustained Winds:

Forecast Positions:
@ Tropical Cyclone (O Post-Tropical

D <39 mph

S 3973 mph H 74110 mph M = 110mph

Potential Track Area: Watches: Warnings:
& Day 13 €€ Day4a5 Hurricane Trop.Storm - Hurricane - Trop.Storm
April 2014 )y OAAASO &ITTA Yi PAAO

Tuesday, August

28 4PM CDT

Upgraded to

hurricane as of

1PM Tuesday
First landfall

NI e S



: The cone cont

ains the probable path of the storm cent ut does not show

he size of the storm. Hazardous conditions can occur ou e of the cone.

Hurricane Isaac Current Information: @& Forecast Positions:

Wednesday Augest 29, 2012 Center Location 29.2 N 905 W @ Tropical Cyclone (O Post-Tropical

4AM CDT Adhisory 33 Max Sustained Wind 80 mph Sustained Winds: D <39 mph

NWS MNational Hurricane Center Movement WNW at 8 mph S 39-73mph H 74-110 mph M = 110mph
Potential Track Area: Watches: Warnings:

& Day 13 €€ Day4a5 Hurricane Trop.Storm - Hurricane - Trop.Storm
April 2014 ) OAAAOO &I TITA )I BAAOO

Wednesday,
August 29 4AM
CDT

Second landfall
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: The cone contains the probable path of the storm center but does not show

the size of the storm. Hazardous conditions can occur outside of the cone.

Tropical Storm Isaac
Thursday August 30, 2012
FAM CDT Advisory 37

NWS MNational Hurricane Center

Current Information: @&
Center Location 309 N 916 W
Max Sustained Wind 45 mph
Movement NW at 8 mph

Sustained Winds:

Forecast Positions:
@ Tropical Cyclone (O Post-Tropical

D <39 mph

S 3973 mph H 74110 mph M = 110mph

Potential Track Area: Watches: Warnings:
& Day 13 €€ Day4a5 Hurricane Trop.Storm - Hurricane - Trop.Storm
April 2014 )y OAAASO &ITTA Yi PAAO

Thursday, August

30 4AM CDT

Downgraded to
T.S. as of 2PM

Wednesday
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- Prelsaac Forecasts

ffj T ;) | . Consensus of
-~ \ forecast cones
Aug 2329

000000000000000
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- Prelsaac Forecasts

- 5-day rainfall
(QPF) forecast

- Issued Friday,
August 24" 7AM

- Highlights
Florida landfall

. <0.5In across
coastal LA/MS
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Prelsaac Forecasts

- 5-day rainfall
(QPF) forecast

- Issued Saturday,
August 258" 7AM

. Increased totals

- ~0.0In across
coastal LA/MS
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- 5-day rainfall
(QPF) forecast

- Issued Sunday,
August 26" 7AM

. Increased totals

- Higher amounts
now into coastal
MS with sharp
gradient
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- 5-day rainfall
(QPF) forecast

- Issued Monday,
August 27" 7AM

- Very high
maxima just
offshore, with
>15.0in forecasted
In MS

- Sharp gradient
Into LA
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- 5-day rainfall
(QPF) forecast

- Issued Tuesday,
August 28" 7AM

- Slight westward
adjustment

- Final forecast
before heavy rain
bands begin
Impacting coast
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Prelsaac Forecasts

Forecast track became much closer to observed landfall by
evening August 27

Once track forecast was more accurate, storm surge
forecast accuracy also improved

. Official forecasts indicated up to 9ft storm tide in Lake
Pontchartrain and Lake Borgne by late August 27
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Prelsaac Forecasts

First bands of Isaac reached coast by August 28

Official storm tide forecasts for Lake Borgne now 1312t
Northern Lake Pontchartrain now nearing 10ft
Southern Lake Pontchartrain now nearing 10ft

Experimental ADCIRC runs indicated areas outside federal
hurricane protection levees (Braithwaite, La Place)
flooding (midday Aug 28 model runs)
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Hurricane Isaac: Landfall
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|saac Landfall

Significant flood impacts observed across numerous
counties/parishes during and right after landfall

Major flooding forecasted for several rivers due to rainfall

Loss of some manual gauge readings due to high water
levels

Some areas farther (waterway distance) from the coast took
several days to crest and recede from surge

Surge evident on Mississippi River as far upstream as Red
River Landing (~300 river miles).
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Isaac Landfall
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Impacts
Defined by
streamflow
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Poetindfall

Hurricane lsaac

A
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Postlsaac Timeline

September -8, 2012: The National Weather Service
(NWS) Lower Mississippi River Forecast Center (LMRFC)
coordinated flood survey teams

. Document impacts

. Discuss forecast services with customers/partners

. Surveys occurred from September 8-8th, 2012

SeptemberDecember, 2012: Survey note compilation and
analysis

. Summarizing notes

- Addressing concerns and action items

- GIS analysis
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Postlsaac Timeline

January 2013: Report delivered to New Orleans Weather
Forecast Office (WFO)

. Summary compiled into 90+ page report including 5appendeces
- FIndings, lessons learned, future action items

January 2013: New Orleans rain gauge site visit
June 2013: Finalized coordination of crests with USGS

September 2013: Collaboration with Sewerage and Water
Board of New Orleans (SWBNO)
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Hurricane Isaac: Petandfall
Flood Surveys
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Postlsaac Flood Surveys
Survey Team:

. Dr. Suzanne VanCooten, Hydrologist-in-Charge, NWS Lower
Mississippi River Forecast Center

. JeffreyGraschel Service Coordination Hydrologist, NWS
Lower Mississippi River Forecast Center

. Katelyn Costanzg Senior Hydrologist, NWS Lower
Mississippi River Forecast Center

. W. Scott Lincoln, Hydrologist, NWS Lower Mississippi River
Forecast Center

. David Schlotzhauer, Hydrologist, NWS Lower Mississippi
River Forecast Center

- JonathanBrazzell, Service Hydrologist, NWS Lake Charles
. Roger McNell, Service Hydrologist, NWS Birmingham
. Marty Pope, Service Hydrologist, NWS Jackson
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Several different survey team members means several
different note -takers

Different formats, different observations deemed
iImportant

Different handwriting
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Postlsaac Flood Surveys
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Postlsaac Flood Surveys
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" Postlsaac Flood Surveys

What to do with all of this different information?
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Postlsaac Flood Surveys

Digitize it and plop it on a map, of course!

(589) (57)
é“a‘“es*’“’g A Manually dlgltlzed
: Columbia
Survey notes
o ® @w% A Survey team members
S . collaborated on map to
Nati . . .
3 add details missing
) from notes
t Fra nton ? Wiggins _—
Bogal '26) \ Semmes .
e, o “
(e) (&14) \ ;
" ;&y;l,dlife o ‘ ‘ é ‘ @ United States Tgi;w:;s D
- W)= ‘ &’ Picaytne ‘ ‘ﬁf’rﬂé{ﬁﬁg Fi
= . o . ington
onchatoula \& 10,00 A , Mobile Bq
: h'l I @ %ondhead ‘ BllOXl Moss Pgint Bellingrath
Mandeville 7 Gulfport Pascag&:la Gardens
& Lacombe = - ‘$ Bay St Louis |
Matrepas . Slidell Borr;\, |
Lake wildlie |
Pont-:;hartram
@ = Minie: Aelnnees
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Postlsaac Flood Surveys

This leads to a nearly year long period of:

Compiling notes and mapped locations into a survey report

Analyzing data
Answering questions raised by the survey
Compiling recommendations for improving our service
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Flood Survey Report Summary
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Sept 5th
Wolf
Sept 6th
Wolf River
Tchoutacabouffa
Biloxi
Escatawpa
Tangipahoa
E./W. Hobolochitto
Sept 7th
Wolf River
Tangipahoa
E./W. Hobolochitto
Pearl
Sept 8th
Tangipahoa
OEA
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Flood Survey Report Summary

‘~

Wolf

Crane Creek @ Crane Creek Rd.

Mlles

L

Wolf @ M525

Murder Creek @ Silver Run Rd.
\ Wolf @ MCNEI" IWn.l"I::Herlrw,.lr Rd.
Wolf @ Cable Bridge Rd
Wnlf @ Bells Ferr'\.lr Rd

@ Sll\.rer Run Rd.

Wolf @ US53

-y

i

) state boundaries
CJUMRFC basins

_ Major Rivers

h—

il

April 2014
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)yl PAAOO Ol

Wolf River

Surveys Sept 57t
1-59 flooded

New record at MS26
bridge

Many bridges over
topped

New record at Cable
Bridge Rd

|-10 threatened

Numerous homes
flooded near Bells
Ferry Rd

Bells Ferry Rd crest?
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- Flood Survey Report Summary

T A ;

e e \\olf River

Silver Run Rd (left). Scouring on road surface.
Cable Bridge Rd (below). Flattened trees/brush.
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Flood Survey Report Summary

Wolf River

Conducted interviews with
numerous residents near staff
gauge

Many comparisons to 1995 flood

Several anecdotes of water a few
inches higher than 1995

High water mark location - Some anecdotes suggesting

near Bells Ferry Rd (above) discrepancy with gauge datum
Numerous surveyed elevations

and estimate water levels

Two very clear high water marks
near staff gauge
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Flood Survey Report Summary

- , w3 1 Wolf River

1 0AO0O0EIT T O OAI AET ¢
What is the crest for Wolf @ Bells

Ferry Rd?
7TEAO060 OEA AAOOI 1
gauge?
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| Flood Survey Report Summary

High water
mark surveyed
to staff gauge

High water
mark across
road used for
QC

High water
marks of 15.9ft
and 16.1ft
(referenced to
the gauge)
surveyed
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Flood Survey Report Summar

i"“"-r‘.."’ Be”S Ferry
s Rd high
water marks

hy discrepencybetween USGS and others? SOURCE

Will address later.
USGS

NWS/Survey

Public (Low
Confidence)

April 2014 ) OAAA6O &ITTA YIi PAAOGO O



Tchoutacabouffa @ Lamey Bridge Rd.

Tuxachanie Creek @ Old MS15

Pl

Tehoutacabouffa @_MSlE

) state boundaries
CJUMRFC basins

_ Major Rivers

O ey Miles

il
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Flood Survey Report Summary

Tchoutacabouffa
River

Survey Sept &
Cut-bank scouring

LameyBridge Rd
threatened

A few homes
possibly flooded

LameyBridge Rd
crest?
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= LameyBridge Rd (Left).

Resident indicates to survey team
the crest behind the Riverbend
Cove Apartments.
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| Flood Survey Report Summary

High water
mark surveyed
to staff gauge

High water
anecdote on
dock across river
used for QC

High water
marks of 16.5ft
and 14.4ft
(referenced to

-
ARd

Why discrepencybtween sides of the river?

Will be addressed later. A

Se T NS N the gauge)
s v ® 5ol surveyed
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Flood Survey R

@ 0 1.252.5 5 7.5

Biloxi @ U549

Bilexi @ Three Rivers Rd.
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eport Summary

Biloxi River

Surveys Sept &

MS605 flooded
(official hurricane
evacuation route)

A few residences
possibly flooded
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Flood Survey Report Summary

Escatawpa River
il

Black Creek at Saracennia Rd.

Survey Sept &

Campground
threatened

- Numerous homes
Escatawpa @ I-10
’ flooded

Jackson Creek @ Presley's Outing Rd.

Franklin Creek @ Forts Lake Rd.

4

) state boundaries
CJUMRFC basins

_ Major Rivers

il
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" Flood Survey Report Summary

Nt - s o Escatawpa River

4

Resident near }10 gauge recorded water levels
near his home at frequent intervals. Anecdote
matched almost perfectly to gauge readings.

April 2014 YRR O A Ry DR RO O O O R B O S AT



N

- Flood Survey Report Summary

Tangipahoa River

Tangipahoa @ Lake Tangipahoa

> Little Tangipahoa @ M543

- Surveys Sept 63t

Lake Tangipahoa
dam threatened

Numerous

V /f residences flooded,
Tangipahos @ LA16 both from river and
// z surge

Numerous high
) state boundaries Water markS

} Tangi;;{hna R ( Em;icRT:::s between gaug|ng

stations
é&o 25 5 10 15 2[)“‘”“lzs }
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Tangipahoa @ US150
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Flood Survey Report Summary

MII k@Lk Hd a-Way

West Hboloch o @ He ny eld-McNeill Rd. \
EtafIdCrek@A cho Lk
East Hobolochitto @ W Union Rd.

1
State boundaries
Ho |:| lochitto @ N Beech St. (=
CJUMRFC basins
_ Major Rivers

il

April 2014 ) OAAA6O &ITTA YIi PAAOGO O

E./W. Hobolochitto
Creeks

Surveys Sept 67t

High water at two
high hazard dams

A few residences
flooded downstream
of gauged locations
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- Flood Survey Report Summary

E./W. Hobolochitto Creeks

Water near top of spillway guide channel at
Lake Hide-a-Way (left). Capture from video
by BruceDeuvillier.

Flattened brush downstream of
Anchor Lake spillway and
emergency spillway (right).

i
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Bogue Chitto @ L'A10/16/25

/
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Bogue Chitto @ US98

N

Bogue Chitto @'LA21
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Flood Survey Report Summary

/

Bogue Chitto River

A few roads
threatened
A few residences
flooded
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" Flood Survey Report Summary

Black Creek

Surveys late Sept

Lake Serene dams
threatened

Black @ Churchwell Rd. : Litﬂe B|ack Creek
Black @ US49 Lake emergency

spillway utilized

? - A few residences

Little Black @ Rockhill Rel.

flooded

C)state boundaries
CUMRFC basins

T Msjor Rivers Isaac rainfall did not

Little Black @ Little Black Creek Lake TP cause crest as hlgh as
expected based

o17sis 7 105 \1a upon paS’[ events.

{ Will address later.
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Hurricane Isaac: Petandfall
Rainfall Analysis
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Rainfall Analysis

During/after storm, high rainfall totals in some areas
was apparent, but some controversy

- Anecdotes of 20+ inches near Pascagoula from private
sources

- One official gauge of 20+ inches in New Orleans area
discounted by NWS local office

Rainfall data available from numerous sources:
- Official rain gauges (point data)
- Radaronly data (gridded data)
. QC-edradar+gaugedata (gridded data)
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Ramfall AnaIyS|s

Audubon and Slldcll

// ate

Daily Recap // / >
7 Audubon AUD
Local Daw Cuml Local Dew '
Time Teimp Point | Precip Time .I:‘_ 5 Poi:ﬂ Pr;:];::
1am| M| M |07 1| A | M
2am | M | M |04 .37 |2pm |\ kb§g?
sam| M| M [£3.57] ,S3|3em :
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SAM] M | M WsSg iapsem | M
sam] M| oh H, 04 - i _
7am | MM (G798 Lo | 7em M 7 ‘}"r‘:.ﬁj‘[_v
8 AM UlM 4y ]43 8 PM | 4/ M B9.13
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10 AM [ ]/ ;< ”);'7“ ) 1 |1orm| |

11 A | \r\;, 21& 11 PM ' Vi
L ) e + N
12 PM| | M| jkevy] 12 am
f (&) I l_

Daily
Data High ow reci
6al7a KC\ V
v2prp| 79 178 |12
6p/7p "'/f-:’
12aa /7ﬁ/:
24 Hour
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Second official site in New
Orleans area also reported
high rainfall totals, but was
discounted

No major flood issues

reported in New Orleans

during storm

0O Ax | O] AAI O E/
received that rainfall rate and
I1TO EAA OECI E &I
Z common justification.
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Rainfall Analysis
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SAm| M| MY NS | Analysis Questions:
eam] Ml o Wi D4 |
7 AM M M (_,'7“3'41 A0 : :
Ak Ul M g 4= 1. How can we compare different rainfall
9 AM# A | A d57 443, P estimates of different types?
0am| o | MK ff’”,ﬂﬁ.‘-l(’l E
"111 AM )P%J éti.,, | 1 2. How can we confirm/discount rainfall
2em| M| I“I’L Faivifh maxima in New Orleans?
I i
e
~4.8in/1hr
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Rainfall Analysis

1. How can we compare different rainfall estimates of
different types?

Convert point data to gridded data using interpolation.

IDW best for data where minima and maxima are well sampled. Can cause
contour bullseyes Can create mass.

Spline best for data where minima and maxima need to be interpolated.
Typically has higher interpolation errors than IDW, but not quantified. Can
create mass.

Kriging good for data that is spatially-correlated. Can provide information on
how correlation changes with distance. Can assume measurement and
interpolation uncertainty right at measurement point (nugget). Provides built -
in methods for minimizing creation of mass.
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Rainfall Analysis

Kriging

Semivariogram (left)
Equationsthat describe how data correlatesspatially

Interpolation error analysis(right)

Removal of each point, comparison of
predicted to actual
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Rainfall Analysis

. Ax AT Al UOEO NOAOOEIT 8

Y!s (I x AAT ET OAODPI I AOET T OACc

Characteri £ OAET £ZA11 AEOOOEAOOEIT OUPEAAI
effect is somewhat masked by visualizations due to progressive color scales.

Profile Graph Title

Progré

nty boundaries 0’ , ”0
NMQ Total (in) .0' "0 l (R
9001 10 : : » b C}) R
2-03 o i 3
05 *

5555555

42 2 2 VENOOEWN S 2000 o
RPN LI L LA N e e o

) /
I Linear Scale

CA 0.1 02 03 0.4 05 06 07 08 0.9 1 1.1

T—
<< ¢
T
e
\-4
—_—
- g
C

April 2014 YRR O A Ry DR NS O O O R e B O B R A



Rainfall Analysis

A x AIAIUOEO NOAOOEIT T 8
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Characteri £ OAET £ZA11 AEOOOEAOOEIT OUPEAAI
effect is somewhat masked by visualizations due to progressive color scales.
A Linear Scale
.."‘.’ o“"’
S Cor
B A ’%;x
& &,
& s
G
C
Linear Scale .
A

April 2014 YRR O A Ry DR RO O O O R e B O B A A



