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USGS Hurricane Sandy Activities

= Basics of Storm-Tide monitoring
" Field Methods
= Example data analyses

= Storm-Tide Monitoring
= Deployed/recovered storm-tide sensors
" Flagged and surveyed HWMs

= Developed a web-based map viewer portal for data
delivery

= OFCM DIAP: Wind and Water
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Began by USGS

Katrina (2005)

History of USGS STS Program

La WSC after Hurricane =

Rita (2005) . ]‘::azzix |
Wilma (2005) e 66-360n3065
Ernesto (2006) |
Gustav (2008)
ke (2008)

Earl (2010)
Irene (2011)
Isaac (2012)
Sandy (2012)

& USGS
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USGS Storm-Tide Deployment

Use new sensor
technology

Mobile networks
Rapid, opportunistic
deployments
Post-storm recovery
and processmg

& USGS




Post-storm GPS RTN Surveying Permits
Rapid Tie-In to Common Datum




“Rita -http://pubs.usgs. gov/dleOOG/ZZW

Nebraska

Wilma -http://pubs. LI§QS,,9.QV/‘@S/20'@7,’29,41
1T(e -http :llpubs.usgs.gov/of/2008/1 3MGISL
Gustav -http://pubs. usgs“gé"vloleD“GSM 373/
Irene -httpillpubs.usgs. gov/of12012“l1 022/

“fsaac —http Ilpubs usgs. gpv/ofl?fﬂ“l’ 2/1 263/

ecticut __Rhede Island

Rita(2005) Wilma(2005) Ernesto(2006) Gustav(2008) Hanna(2008) |lke(2008) [Earl(2010) |Irene(2011)

-- Temporary storm tide sensor, -- USGS real-time streamgage




Storm Surge Data from Hurricane Rita - - Site:
] | ! I ]

LESEE BB AE RRRAE RAEAI

T '|II1 Tred

ISd 'FUNSSIYd JIHLINOYYE

-
LL
LU
L.
co
co
=7
-]
-
<L
.
LU
-
o
i
=
“
o
-
<L
-
LLl
-
LU

Baromeltric pressure, PSI

Elevation above NAVD 1988, feeat
High water mark MAVD 1988, feet
Lowest recordable elevation, feet

L |. L |. |
27 28 29

SEPTEMBER 2005

http://pubs.water.usgs.gov/ds220/.




Importance of Data-Rita
Wave Heights 1000 Feet From Beach
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Storm Surge Hydrographs for Calcasieu
River, LA
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Hurricane Rita
Storm Tide at 12:00 am (mldnlght)
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iming of Hurricane Rita 10-foot Surge
Elevations

1:30 AM 1:00 AM

Water elevation (10 foot contour)

2:00 AM

12:30 AM 12:00 AM

http://pubs.usgs.gov/fs/2006/3136/
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Sandy—Timeline

Wednesday, October 24"  § A
NMEW YORK Elbany AMIPS .:
= Contact NOS and NHC -
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Sandy—Timeline
Friday, October 26"

" Teams from GA WSC arrive with wasshenuserrs
equipment Worceste

= NY, NY, and GA WSC start RDG
deployments

= NY Harbor and Long Island
-2 RDGs -

" New Jersey -2 RDGs

= Rhode
Island/Massachusetts -3
RDGs

= Started new “Storm-Tide
Mapper” for Hurricane Sandy
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Sandy—Timeline
Saturday, October 27t

= Deployment well underway

Sunday, October 28t

= Deployment continues

Monday, October 29t

= Deployment is complete

= Teams fall back to safe
locations

= 2 RDGs lost to storms

& USGS




Sandy—Timeline S

Tuesday, October 30t

= Additional teams (NC, SC,
OH) assist with HWMs and
sensor recovery

Wednesday, October 31st

e Crews remain in fallback
locations

Thursday, November 1st

*Rush HWMs collections (new
storm)

*Target 1992 HWM locations in
NY & NJ

*Sensor recovery begins é c
*Gas shortage complications '

& USGS




Highwater Mark Flagging and Surveying
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Data by State As of 12/03/2012 09:30 EST

WL "'AY} BP RDG S%St%?r Ind HWM

Massachusetts 22 6 1 29 144

Rhode Island 10 3 1 14 78

Connecticutt 28 8 36 165

New York 40 4 13 4 61 330

New Jersey 11 4 7 2 24 169
Delaware 12 1 12 25
Maryland 4 2 6

Virginia 10 10 20 26
Pennsylvania 6 3 9

New

Hampshire 2 1 3
Maine 3 1 4

g“ﬁﬁs 148 9 66 8 231 912



USGS
storm-tide
map
viewer
and

data
portal
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Storm-Tide
Monitoring Sites

Connecticut

| Storm-tide sites

Connecticut
Storm-tide sites

S55-NJ-CPM-010WL

Great Egg Harbor Bay at Beesleys Point, NJ

Storm-Tide Sensor

Download the data file for this site.

| High-water marks

Delaware

Storm-surge sives

Delaware

| Storm-surge sites

Massachusettes
| Storm-surge sites

Massachusettes

Maryland

_ Storm-surge sites

| Storm-surge sites

| High-water marks

Maine

Maryland

[ Storm-surge sites

| Storm-surge sites

Maine

MNew Jersey
. Storm-surge sites 1
s

| Storm-surge sites

Hew Hampshire

New York
| Storm-surge sites -

[ High-water marks = |

| Storm-surge sites

Pennsylvania
Storm-surge sites

New Jersey

f'_ngh—wa(er marks 5 |

S55-NJ-CPM-010WL

Water-level elevation, in feet above NAVD B8

12pm
il
October 2012
EXPLANATION
Lowest recordaile water sleration

Barometnic pressre

| Storm-surge sites

| High-water marks

New York

| Storm-surge sites

| High-water marks

Pennsylvania

| Storm-surge sites

Rhode Island

| Storm-surge sites

| High-water marks

Virginia

| Storm-surge sites

High-water marks

Virginia
Storm-surge sites

| High-water marks

SSS-NJ-CPM-010WL-01.JPG




Storm-Tide and Barometric Data

S83-NY-SUF-002WL
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Storm-Tide Timeseries Data
Date/Tlme Surge BP
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HWM id number: HWM - VA - 4ec.- 2l Date: ||
County: Accoma el Field party: m/ﬁ

Nearest Town: Qh.'ﬂunggk Nearest rnad:__'Dggp HJ:. Eel .

Latitude: N__37. ?}.‘r?‘f GPS unit: _Gasmin _€7rX

(make, model)
Longitude: W 075. 24949
(Horzontal datum s NADE3)

Accuracy: 27 F# _ GPSserial #: 2151144 3

Directions to site
{Include such details as address, distance from intersection, physical description, etc.)

= = Chine fag var Tops OfFee /
= Towst! _Nordl 0n Desp Holw Tood thesush $harp bend
o e pght
" (onbinw clenisht b Shacp lebs bend ¢ cadiome o0 Fir
h landig andd Ui on feme s rald corras F /e
# Hwm N waw-offeted ¥ —

HWM identified with (colored flagging, stake, disc, spray paint, other_ )

Type of mark (debris line, mud Iine.'ash line, other )

Inside or outside mark. Mnd— Approx. height above ground (ft): ‘-'-:—__
Quality of mark: Excellent (+/- 0.05 /- 0.10 ft) Fair (+/- 0.25 ft) Poor (>0.25 fi}




High Water Mark (HWM) Field Form

SITE MAP (HWM id_Hem- yA- -Atc- 00|

Chine. '}fﬁjw-
’F;uﬂ 0 HFice

- Deep Hole ML

Miscellaneous notes: __ Good Seed line on wosdn are ia ir:""k'_rf




Site
Photos
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OFCM Disaster Impact Assessments
and Plans: Wind and Water




Successful instrument deployments...
...but not optimally placed or coordinated
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What’s next...?

= Coastal Act —Timing just as important as levels

= Expand use of web viewer to show time and
depths

= Enhance and extend real-time capability
= Better integrate water level with wind data

= Seek opportunities for observations of near-field
water and winds effects on veg, terrain, and built
structures

= Seek opportunities to use SSSs as base line for
remotely sensed data

3}

= USGS



Thanks!!

 FEMA
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