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Today’s Topics

 Hurricane Katrina
— New Orleans flooding
— Regional storm surge surface

 Hurricane Rita
— Temporal characteristics of storm surge

o Seamless topographic/bathymetric data
development

e Delineation of lands vulnerable to sea
level rise
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The National Elevation Dataset (NED)

e Seamless national coverage of “best available”
raster elevation data
— Geographic “projection”
— 1-arc-second (30-meter), 1/3-arc-second (10-meter),

and 1/9-arc-second (3-meter) grid spacing
» Alaska: 2-arc-second grid spacing

— Datum: NAD 83 horizontal; NAVD 88 vertical
— Elevation units: decimal meters

— Updated bi-monthly to incorporate all new USGS DEM
production and other newly available source data

 NED is the elevation layer of The National Map
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Flood Depth &
(Feet)

Flood depth estimated from 10-m elevation data derived from 5-m lidar data collected in 2002.

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



Mew Orleans Estimated Flood Volume and Area
{as of 02-Sep-2005)
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1/9-arc-second (3-meter) NED




1/9-arc-second (3-meter) NED
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Source Data for NGOM
1/9-arc-second NED
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Katrina: surveyed high water marks







Katrina storm surge
Height (feet above NAVD88)
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a Gulf LIDAR Study provides free online data with NED,SRTM,Landsat,maps,orthoi
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a Gulf LIDAR Study provides free online data with NED,SRTM,Landsat,mag
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Objective — Provide water data to document the shape,
size, and transit of surge domes and the effect of the
coastal landscape and infrastructure on the timing, extent,
and duration of surge-induced flooding.
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Storm Surge Data from Hurricane Rita - - Site: La9b
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Hurricane Rita Storm Surge
Time Series




Hurricane Rita storm surge
Sep. 24 1:00 AM
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Hurricane Rita storm surge
Sep. 24 2:00 AM
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Hurricane Rita storm surge
Sep. 24 3:00 AM
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Hurricane Rita storm surge
Sep. 24 4:00 AM
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Hurricane Rita: Maximum Storm Surge
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Table -- Calculation of velocity at the peak water level.

Site
LC8a

LC7
LC2a
LC2b

Integer time Total Accumulative
Time of Peak of peak (s) time (s) time (s)
9/24/2005 2:25:27 8727 0 0
9/24/2005 3:32:27 12747 4,020 4,020
9/24/2005 9:49:57 35397 22,650 26,670
9/24/2005 14:08:57 50937 15,540 42,210

Distance
from coast

(ft)
12,588.6
47,601.7

164,227.4

207,218.8

Velocity from
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National VDatum - Vertical Datum Transformation Tool

NOAA bathymetry

Geoid Tide Ellipsoid
model model model

l l l
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ational ¥Datum Transformation Tool Overview - Microsoft Internet Explorer
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U.S. GEOLOGICAL SURVEY EASTERN REGION
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COASTAL ECOSYSTEMS AND RESOURCES
FRAMEWORK FOR SCIENCE
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Ellen Mecray, Hilary Neckles, Barbara Paore, Stephen Rideout, Susan
Rabinson, and Peter W eiskel

-

U5, GEOLOGICAL SURVEY OPEN-FILE REPORT OF-03-405

2 | http:/ fwwa, nauticalcharts.noaa . gov/csdlfvdatum, htm

Office of Coast Survey and National Geodetic Survey

VDatum Transformation Tool
YVersion 1.06

Overview Project Documentation Beferences

s B
Delaware

North Carolina £

i
o L =)

Louisiana nFllJl"dB

VDhatum transformation software is accessible by clicking on the
geographic names on the image map of the continental 1.5,

Overview

“WDaturm is a software tool (Milbert, 2002; Milbert and Hess, 2001)
developed jointly by NO&A's Office of Coast Survey and Mational
Geodetic Survey. WDatum iz designed to transform coastal elevations
between 23 different vertical datums consisting of tidal, orthometric,
and ellipsoidal (3-D, three dimensional) daturms. Software such as
“Datum became crucial for developing the geospatial infrastructure of
the LS. coastal zone, "one of the nation's greatest environmental,
social and economic assets” (Mational Research Council,

2004 Repart in Brief (4 pages, pdf)).

The coastal land-water interface depends on how water levels change
in both space and time. To combine or compare coastal elevations

|@ Research and Development
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Topobathymetric Data for Tampa Bay, Florida
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Application: Coastal storm surge modeling

e e NE Hurricane Storm Surge Simulations for Florida’s Tampa Bay Region
SCIENCE -
R.H. Weisherg and L. Zheng

College of Marine Science, University of South Florida, St. Petershurg, FL.
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Director’s Venture Capital Fund Project

e “Improved Identification and Delineation of
Lands Vulnerable to Sea-Level Rise:
Communicating the Risk”

e Collaborators:

— Woods Hole Science Center (J. Williams, R.
Thieler)

— Patuxent Wildlife Research Center (D. Cahoon)
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ECE TRAMZACTIONE AMERICAN GEOPHYZCAL LN

Eos, Vol. 88, No. 9, 27 February 2007

VOLUME S8  NWUMBERG
27 FEBRUARY 2007
PAGES 105-116

Risk of Rising Sea Level to
Population and Land Area

PAGES 106,107

Liow-elevation land areas and their popu-
lation= are at rigk globally fram rising sea
level. Glokal sea level has risen by about2
millimetsrs per year over the past century
About half of this rise may b= attributed to
thermal expansion of the coean and the
melting of termperate-latitude glacisrs
[ 807]. The remaindsr
of the rise iz belisved ome from a net
loss of mass from the Antarctic and Green-
land ice sheets, although the exact contribu-
tion iz unknown

Throughout the next century, the rate of
=23 level rise is expectad 1o increass dus to
greenhouze warming, with the Fourth
Asssszment Report of the Intsrgovernmsntal
Panel on Climsate Change (IPCC) concluding
that the rise of global averags s=a level by
2100 will b= in the rangs from 18-23 Ik
265D cenlimeters depanding on th is-
sions scenario [A0 7]. However, this
aszessment doss not take inlo aceount the
rapid changes in ice shest mass flux that
have been obesrved since 2003 [eg., Rignot
and Konagarna . 2008], and therefors
hangss may be largsr than
y the [PCC.

Ii the rate of sea level nss increases sub-
stantially, it will cause serious and dirsct
environmental impacts 1o many low-lying
coastal areas around the world. Such impacts
include increased beach erosion, loss of vital
agricultural and cultural rescuress, and. as
we will show here, potential inundation of
thousands of square kilometsrs of coastal
land and the resulting displacement of mil-
licms of coastal residents. T aulComes
will be complex and in some cases may be
mitigated, but itis important 1o understand
their general scops.

Llzsing recently produced global elevation
and population data ssts, we book an inunda-
ticn’ approach to detemine land area lost and
current population affected by hypothetizal
220 level increases bebween 1 and & meters,

Ev R L Rowe L€ Kostewie, D Brasren, 2L,
anp 1 MEisEL

Eevation and Population Data Sets

Inundation zones were calculated from
the Global Land Onz-Kilometer Base Eleva-
tion (GLOBE) digital elevation madel {DEM )
[Hastings and b, 1988], & raster (e,
gridded) elevation data set covering the
entire world. Cells in GLOBE have a spatial
razolution of 30 arc saconds of latinnds and
longitude (spproximatsly 1 kilomster at the
equatory, with each land cell in the grid
assigned an elevation value (meters) in
whole-nurnber increments. GLOBE was
developad through a collabaration of inter-
national experts and was compiled from the
k==t global and regicnal raster ie.g., DEM=)
and waclor (2.g. conbours) elevation data
sets available at the tirme of compilation

In addition to GLOBE, inundation 2ones
were also computed from the ETOPOR raster
elevation data set developed by the NOAA

Mational Geophysical Data Centar (MGDES)
2001]. The coarssr reaolution
2 minutes of latitude and longi-
tude; approsdmately 2.7 kilomelers st the
equatar) is ideal for visualizing the inunda-
ticn process on & map animation of the
entirz world (see available products, dis-
cussed below),

Populaticns in the inundation zones were
estimated from Land3can, a global popula-
ticn data s=t developed by the Cak Ridgs
Maticnal Laboratory Global Population Proj-
ect for esimating populations at risk
[Dobamon et all, 2000]. LandScan was com-
pilad from the t available population can-
sus data for sach country that wers then dis-
aggregated into cells based on land cover
bype, proctimity b roads, slope, and night-
time lights (see Dobson ef all [2000] for dis-
cussion of the data sets and methods used ko
develop Land3can as well as data set valida-
tion and verification results), LandScan has
been used for a varisty of humanitarian
applications, such as estimating populaticns
affected by natural disasters and wartime
conflicts, A particular advantags of using
LandSzan in this study is that the spatial res-
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-’a DGESL: Sea Level Rise: USs 48, PR, & ¥I - Microsoft Internet Explorer
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Concluding Thoughts

* Elevation data derived from recent, high
resolution, high quality lidar surveys
facilitates storm surge applications

— Allows applications in low relief coastal areas
that aren’t possible with older, lower
resolution, cartographically-derived elevation
data

 Pre-assembled, pre-staged lidar-derived
bare earth elevation data aids storm
response and recovery operations

= USGS
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