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

Using Mobile Networks to Monitor 
Hurricane Sandy Storm-Tide

Interagency Hurricane Conference
March 7, 2013

Robert Mason

U.S. Geological Survey



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 



Began by USGS

La WSC after Hurricane 
Katrina (2005)

Rita (2005)

Wilma (2005)

Ernesto (2006)

Gustav (2008)

Ike (2008)

Earl (2010)

Irene (2011)

Isaac (2012)

Sandy (2012)

History of USGS STS Program

Katrina Raised 
Many Questions!



USGS Storm-Tide Deployment
• Use new sensor 

technology
• Mobile networks
• Rapid, opportunistic 

deployments
• Post-storm recovery 

and processing



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



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

USGS Office of Surface W ater  - -  W ater Science that  W eathers the Storm

Hurricane Storm Tide Sensor Map

Explanat ion

        

Rita( 2 00 5 ) W ilm a( 2 0 0 5 ) Ernest o( 2 006 ) Gustav( 2 0 0 8 ) Hanna( 20 0 8 ) I ke( 2 0 08 ) Earl( 20 1 0 ) I rene( 2 0 1 1 )

 - -  Tem porary st orm  t ide sensor,    - -  USGS real- t im e st ream gage

U.S. Department of the Interior | U.S. Geological Survey
URL: http://waterwater.usgs.gov/hsss
Page Contact Information: Contact USGS
Page Last Modified: 2011-02-08

Map data ©2012 Google,  INEGI -

Map of Hydrologic Impacts http://waterwatch.usgs.gov/hsss/
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Hurricane Storm-Tide Network Coverages

Rita  -http://pubs.usgs.gov/ds/2006/220/

Wilma  -http://pubs.usgs.gov/ds/2007/294/

Ike  -http://pubs.usgs.gov/of/2008/1365/

Gustav  -http://pubs.usgs.gov/of/2008/1373/

Irene  -http://pubs.usgs.gov/of/2012/1022/

Isaac –http://pubs.usgs.gov/of/2012/1263/

Sandy –http://pubs.er.usgs.gov/publication/ofr20131043
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http://pubs.water.usgs.gov/ds220/. 



Wave Heights 1000 Feet From Beach
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Importance of Data-Rita
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Storm Surge Hydrographs for Calcasieu 
River, LA 

0

2

4

6

8

10

12

14

9/23/05 9/24/05

TIME, IN DAYS

E
L

E
V

A
T

IO
N

, I
N

 F
E

E
T

 A
B

O
V

E
 N

A
V

D
 1

98
8

LC8a
LC7
LC6a
LC5
LC2a
LC2b

8.7 ft/s

5.2 ft/s

2.8 ft/s



10

Gulf  of  Mexico

Constance
Beach

Rutherford’s
Beach

Calcasieu
River

Calcasieu
Lake

82

27

82

27

Road obstructing flow

Explanation
Storm-tide elevation, in feet above NAVD88

LC11
USGS Storm surge sensor

Hurricane Rita 
Storm Tide at 12:00 am (midnight)

R
ita S

torm
 Track
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Timing of Hurricane Rita 10-foot Surge 
Elevations 

http://pubs.usgs.gov/fs/2006/3136/



160 SSSs
•143 WLs
•9 Waves
•8 RDGs



Wednesday, October 24th 
 Contact NOS and NHC

 Discussions with FEMA begin

Thursday, October 25th  
• USGS mobilizes people and 

equipment for possible 
deployment

Sandy—Timeline

EXISTING USGS & NOAA TIDE GAGES



Friday, October 26th 
 Teams from GA WSC arrive with 

equipment 

 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

Sandy—Timeline



Saturday, October 27th

 Deployment well underway

Sunday, October 28th 
 Deployment continues

Monday, October 29th 
 Deployment is complete

 Teams fall back to safe 
locations

 2 RDGs lost to storms

Sandy—Timeline



Tuesday, October 30th 
 Additional teams (NC, SC, 

OH) assist with HWMs and 
sensor recovery

Wednesday, October 31st 
• Crews remain in fallback 

locations

Thursday, November 1st

•Rush HWMs collections (new 
storm)

•Target 1992 HWM locations in  
NY & NJ

•Sensor recovery begins

•Gas shortage complications

Sandy—Timeline

Photo by Michael Boomier, Getty Images

Photo by Spencer Platt, Getty Images



Data summary and vitals

Highwater Mark Flagging and Surveying

-864 HWMs
-446 Surveyed



As of 12/03/2012 09:30 EST

 WL WV BP RDG
Sensor 
Total 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  

Total 148 9 66 8 231 912

Data by State



USGS
storm-tide

map 
viewer 

and
data 

portal

http://water.usgs.gov/floods/events/2012/sandy/





Storm-Tide and Barometric Data



Date/Time Surge BP

Storm-Tide Timeseries Data
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Header



Site
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Site 
Photos



Sandy—Maximums

8.2 ft

7.9 ft

19.0 ft MAX

15.9 ft

16.2 ft

16.0 ft



National Plan for Disaster Impact Assessments:
 Weather and Water Data

FCM-P33-2010

Washington, DC
November 2010

Offi ce of the Federal Coordinator for
Meteorological Services and Supporting Research

OFCM Disaster Impact Assessments 
and Plans: Wind and Water



Successful instrument deployments… 
…but not optimally placed or coordinated



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



Thanks!!

FEMA
NY State
NJ State
NOAA
USACE
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