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Support for Katrina Response — Pre-landfall
LSU Hurricane Center activated Friday afternoon Aug 26

«Satellite storm tracking

Meteorological support
«Storm surge modeling (www.hurricane.lsu.edu/floodprediction)
Damage estimates
«Consultation on traffic routing, evacuation and sheltering decisions
*Briefings every 2-3 hours



http://www.hurricane.lsu.edu/floodprediction

OPERATIONAL NEAR-REAL-TIME SURGE FORECASTING FOR
HURRICANE KATRINA

Predicted Storm Characteristics at Closest GNO Surge Analysis Complete

Approach
30° N
National Hurricane Center Advisory
Information
Eye
Advisory Time to Center Central Max
ATGViSory Date:Time Laiiarail  LGCation Fressuie Sustainea  Speed Date:Tiime Ciapsed
Number (UTC) (h) (km) (mB) wind (m/s)  (km/h) (UTC) Time (h)
812705 8127105
16 0900 51 13.0 East 968 47 19 1930 10.5
8i27i05 8iZ27i05
17 1500 45 27.8 East 957 54 21 2000 5.0
8i27/05 8i217/05
18 2100 39 18.5 East 941 61 21 2700 6.0
8/28/05 8/28/05
22 1200 24 33.3 East 920 69 21 2000 8.0
8/29/05 8/29/05
25 0300 9 48.2 East 963 50 24 0930 6.5
8/30/05 Post

31 1500 -27 59.3 East 937 56 31 Storm
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Support for Katrina Response — Post-Landfall
Staffed the ‘LSU’ workstation at the Louisiana Emergency Operations Center
24/7 for next 3 weeks

*Post-Landfall Activities
sIntensive Field Survey Initiative for High Water Marks
Map and Document Breaches and Levee Conditions
«Stood up GIS/Remote Sensing/Mapping capabillity in less than 24 hours
*Meteorological support
*Upgrading surge model to account for levee damage state
*\Water quality sampling — results shared with EPA
FEMA Data Clearinghouse — LSU allocated 20 Terrabytes of space
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GIS Mapping and Imagery Support
Collaborating LSU Centers

e LSU Center for the Study of Centerfor the Study of
: : 5% PUBLIC HEALTH IMPACTS
Public Health Impacts of Hurricanes w' gw sty

(CSPHIH)

 Louisiana Geological Survey

« LSU CADGIS lab

e LSU World Health Organization
Collaborating Center ( WHOCC)
e LSU Hurricane Center RV Y .
e LSU Coastal Studies Institute = . "2 SU HURRICANE CENTER
e LSU Earth Scan Lab . e S s s
 Southern Regional Climate Center



GIS Mapping and Imagery Support
Completed Map Requests g

* 911 calls on indexed New Orleans
atlas for FBIl and state police

» Extent of flooded and damaged areas
with road overlay

* Hospital and nursing home locations
with lat/longs

« Pumping stations and levee failures

* Hostile areas

* Shelters, staging areas and aid station !
locations

* Docking areas

e State Lands, Topographic maps, New
Orleans maps, many more




Water Depth Color

.-

I J 3
NATURAL SYSTEMS MODELING GROUP “_['5'

AT LOUISIANA STATE UNIVERSITY f.




ADCIRC Surge Forecast Accuracy as Katrina Approached

Zone Forecasts: Hours to Louisiana Landfall

West to East ~ No. Obs. HWM 51 45 39 24 9 (-27)
B8

°

RMSE 0.34 0.62 0.30 0.38 0.66
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RMSE 1.57 1.41 0.99 0.45 1.02 0.63



OVERTOPPING IS SURVIVABLE BUT BREACHES ...

Zone Mean Flooded Mean Mean Flooded Percent Volume Percent
Land Water Depth of Area of Area of Flood
Elevation Surface Flooding (ha) Flooded Flood Volume
NAVD88(m) Elevation (m) (m3)
NAVD88(m)

Observed Flooding from Overtopping and Breaches
Orleans Metro -0.53 0.91 1.44 8,521 100 122,367,327 100
East Orleans -1.75 -0.46 1.29 6,091 100 78,539,845 100
St. Bernard 0.75 3.66 2.91 8,325 100 241,977,351 100
Total All 22,937 100 442,884,523 100
Sources
Forecast Flooding from Overtopping
Orleans Metro -1.67 -1.07 0.60 2,458 29 14,888,742 12
East Orleans -2.20 -1.54 0.66 3,685 60 24,361,620 31
St. Bernard -0.15 0.41 0.56 3,383 41 18,861,091 8
Total 9,526 42 58,111,453 13
Overtopping
Estimated Flooding from Breaches
Orleans Metro 0.84 6,063 71 107,478,585 88
East Orleans 0.63 2,406 40 54,178,225 69
St. Bernard 2.35 4,942 59 223,116,260 92
Total Breaches 13,411 58 384,773,070 87




~New Orleans East

i Orleans East Bank

- St. Bernard







And ThisAn
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andscape Valued by

the Public

But/Largely Privately Owned
GULF OF MEXICO
28N

WIDTH OF SCENE IS 300 KM




And We are Losing the Race.....
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Forcing Iin Coastal Wetland Systems Is Different

Event Timescale Impact
" " I Itaic lobe formation
River SWItChmg 1,000 yrs BgttZd(i/a%cz oc:‘ dealltaci)c
landmass
Major river floods 50-100 yrs Channel switching initiation

Crevasse splay formation
Major deposition

Major storms 5-20 yrs Major deposition

Enhanced production

Average river floods Annual =l 8l e Jster

Freshening (lower salinity)
Nutrient input
Enhanced 1° and 2° production

Normal storm events Weekly Sl GEL QERLELoT
Organism transport
Frontal passage Net material transport
( passag :
Tides Daily Drainage/marsh production

Low net transport




ECOSYSTEM FUNCTION

ECOSYSTEM
REHABILITATION

Trajectories
—

34 REHAB

§Rehabilitation

Degradatio

: :

COMMUNITY STRUCTURE

Community
Structure;
Biocliversity,
Habitat Diversity,

Wetland Acreage,

Habitat Use

Ecosystem
Function:
Primary
Productivity,

LlAalrnidat O Alasls
| |aU|lCll OUlLCllJlllly,

Nutrient Removal,
Shoreline
Protection.



(High Nutrients)

Resource Gradients
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(Low Salinity) (Frequent Tides)

Production Envelope: Surface area is proportional to
levels of net primary productivity




N2 Denitrification
Far-Field Soil /\

Accretion Growth
and

Aggradation

N Export

Burial
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The System We Have Built....
- Sediment and Nutrients Discharged to Deep Water




The System We Could Have More Of....
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Caernarvon Freshwater
Diversion Since 1991
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Accretion at Reference

Area:
-Algal
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Tiered Solutions

Tier 1: Trend Analysis
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Tier 2: Desktop Modeling

Tier 3: Detailed Process Modeling
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RhysicalVioelels

Pointe-a-la-Hache

Head-of-Passes

The total model platform dimension is 8.46 m x 7.41 m = 62.69 m?
reproducing a prototype surface area of about 9,027 km?2 equivalent to
3,526 square miles. Simulate 100 years in 50 hours, sea level rise



Engineering Numerical
Models




Bottom Elevation (m)

Prodelta/Distal bor

/-

Old bay botlom

Flow = 2000 CMS.,
Sed. Conc. = 250 PPM

2000 2500
Cumm. Distance (m)

— Original
— 60 Days




MDM Larpcscaoe Model — Meiriin et al. 2000 (Brown=Swelro,Li G
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Sample Education Activities

Numerous service learning activities

Landscape Architecture Senior thesis
class project refocused to design of rebuilding efforts

Mechanical Engineering Sophomore Design
Design of attic escape kit, assuming no power available, must
include communications

Disaster Science and Management Activities

Hurricane Engineering
Forensic engineering project
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Genesis and morphology of hurricanes

Support work that can establish better understanding
of the frequency, periodicity and intensity of storms
and the link with climate change, if any.
Forecasting models that do a better job on intensity,
and anything that can further improve track
forecasting.
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Manner in which soclety prepares for and reacts to
consequences perceived before landfall.

Storm surge Is the most serious consequence of
hurricanes so iImprovement in the time and space
resolution and accuracy of surge forecasts will pay
huge dividends.

Flood fighting can be extremely effective. Storm
surge models can identify weak spots in flood
defenses that can be bolstered as storm approaches.

Systems that can be moved and erected quickly that
go beyond the usual sandbagging.
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Understanding impacts after storm passes.

Power and communications disruptions are predictable
conseguences of every hurricane (or any other) emergency.
The ability to re-establish communications first with and
among emergency personnel and, second, with the public
must be a priority of technology research.

Most modern electronic water level gages and wind monitoring
equipment seems to fail at an alarming rate under storm
conditions. We have less gage data available for Katrina than
for Betsey in 1965 when we had mechanical gages. This is
critical information necessary for mounting search and rescue
operations and for rapid reconstruction of events.
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New modalities for research that maintain strength of core
disciplines while encouraging productive collaboration at the
boundaries.

| don’t see that research focused on hurricanes threatens the
strength of core disciplines. The immediate response
capability did not emanate from the core disciplines at LSU,
however, because there was no federal funding that would
encourage a focus on hurricane science.

State funding had been acquired that saved many lives. Should
academic groups be leading operations efforts or engaged in
more of a supportive role. Is there funding to support the
appropriate role and agency buy-in on the other side?
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The lack of funding and need for a national program was
seemingly understood by the federal government two years
ago.

On October 25, 2004, the National Windstorm Impact Reduction
Act was signed into law. This law authorized creation of a
National Windstorm Impact Reduction Program, modeled in

part after the successful National Earthquake Hazard
Reduction Program.

Unfortunately, the wind program has never received any
appropriations. This program was supposed to focus
primarily on engineering and meteorological aspects of
extreme wind events. It was not specific to hurricanes and
did not strongly address social, behavioral, and economic
Issues, but was certainly a step in the right direction.
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