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NOAA’s High Tide Flood Annual-Decadal Guidance

Due to sea level rise (SLR), 
planning requires height specific 
(e.g., municipal storm-
wastewater systems and 
emergency responses):

• Decadal projections for major 
infrastructure upgrades

• Annual predictions for response 
budgeting

Sweet et al. (2020)



Sea Level Rise (SLR)

NOAA Relative Sea Level Trends 
https://tidesandcurrents.noaa.gov/sltrends/sltrends.html



Minor, moderate and major flooding occur occurs at about 
2’, 3’ and 4’ above MHHW measured by NYC tide gauges.

NOAA Tide Gauges and Coastal Flooding
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Water Level Tide Prediction

Minor HTF
(~2’, 0.6 m)

Moderate 
(~3’, 0.9 m)

Major 
(≥4.0’, 1.2 m)

NOAA Tide Gauge 
at The Battery



NOAA Tidal-to-Storm Surge Flood Severity and Impacts 

New York Coastal Weather Forecast Office of NOAA National Weather Service

High Tide Flood
(HTF)

https://www.weather.gov/images/okx/coastalflood/Coastal%20Flood%20Threshold%20Definitions.png


Jamaica Bay, NY

East 23rd St, NYC
Oct 27, 2011

Bronx Kill, NY
Oct 27, 2011

State Street, NJ
Oct 27, 2011Hudson Line, Marble Hill, NYC

High Tide Flooding in NYC Region
(From: Picasa, King Tide in the NY-NJ Harbor Estuary)



Flooding in Jamaica Bay Region Feb 8-9, 2016

https://www.weather.gov/media/okx/coastalflood/Jamaica
https://www.weather.gov/media/okx/coastalflood/Jamaica%20Bay%20at%20Inwood%20impacts.pdf



Land Exposed to High Tide Flood Impacts



Score Keeping: 2019 (May ’19 - April ‘20) High Tide Flooding 

In 2019, 19 locations tied/broke their historical flood records, 
e.g., in Chesapeake Bay, Oregon Inlet, NC, Charleston, SC, 
Savannah, GA, Miami, FL, Galveston Bay region.
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High Tide Flood Level

Example from 
Norfolk, VA

Daily Highest Water Levels
Typical 
reach of 

daily ‘tides’

Years ago, flooding occurred during big storms. 

Now, sunny day (nuisance) tidal flooding is rather common.

Bob Dylan B-side hit…the tides, they are a changing!
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General Nature of the Problem: Shifting Geometry

0

0.5

1

1.5

2

-1.0 -0.5 0.0 0.5 1.0

Pr
ob

ab
ili

ty
 o

f O
cc

ur
re

nc
e

(w
ith

in
 a

 y
ea

r)

Water Levels above MHHW (m)

Daily Highest Water Levels at NOAA Tide Gauge NYC  

1941-1950 1971-1980

0

0.5

1

1.5

2

-1.0 -0.5 0.0 0.5 1.0

Pr
ob

ab
ili

ty
 o

f O
cc

ur
re

nc
e

(w
ith

in
 a

 y
ea

r)

Water Levels above MHHW (m)

Daily Highest Water Levels at NOAA Tide Gauge NYC  

1941-1950 1971-1980 2001-2010

SLR

High Tide Flood

Major 
4’ flood



The Accelerating Nature of SLR-Tidal Flooding

Due to SLR, the number of days/year with high tide flooding 
is now accelerating on an annual basis.
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NOAA/Sweet et al. (2020) 2019 State of U.S. High Tide Flooding with a 2020 Outlook

2020/21 
Outlook



Tracking Changes in High Tide (Moderate) Flood Frequencies

NWS Charleston 
Weather Forecasting Office (WFO) 



1
4 NOAA (2017) Sea Level Rise Scenarios for the U.S. 

4th National Climate Assessment

Sweet et al. (2017)



Current and Future (?) Flood Risk

Tide driven Storm surge driven

Major Flood

Moderate Flood

High Tide Flood

SLR
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NOAA Tide Gauges (Sweet et al. In Prep)

FEMA

FEMA MHHW

Return Intervals (years)

Water Levels (ft, NAVD)

Water Levels (ft, MHHW)

Water Levels at NOAA Tide Gauge NYC (Battery)
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Note

		Date:		8/28/20

		Units:		Feet

		Vertical Datum:		NAVD88, unless otherwise noted

		Point of Contact:		Brian K. Batten, bbatten@dewberry.com

		Completed by:		Joint PTS team of STARR II and Compass

		Note:		Documentation on data sources and approach summarized in accompanying memorandum





Data

		Station		Name		Lat		Lon		Study		Source file/data source		Relative location of source to station		Frequency Analysis
Type		Effective or Preliminary		Estimated Date of Study Completion		Comment		50%
(2-yr)		20%
(5-yr)		10%
(10-yr)		4%
(25-yr)		2%
(50-yr)		1%
(100-yr)		0.2%
(500-yr)		Datum 
(if not NAVD88)				NAVD to MHHW		MSL to MHHW

		1611400		Nawiliwili, HI		21.954444		-159.356111		Hawaii Storm Surge Study		FIS text		Nearest FIS Transect		EST		Effective		2009		Only 1% has wave setup.  Transect 017 fom FIS Text						0.7				1.0		2.3		3.1		MSL

		1612340		Honolulu, HI		21.306700		-157.867000		Hawaii Storm Surge Study		FIS text		Nearest FIS Transect		EST		Effective		2009		Only 1% has wave setup. Transect 013 fom FIS Text						0.7				0.8		7.6		2.3		MSL

		1612480		Mokuoloe, HI		21.433056		-157.790000		Hawaii Storm Surge Study												No FEMA study for this location

		1615680		Kahului, HI		20.895000		-156.476667		Hawaii Storm Surge Study		FIS text		Nearest FIS Transect		EST		Effective		2009		Only 1% has wave setup.  Transect 70 from FIS Text						0.7				1.0		5.4		2.6		MSL

		1617433		Kawaihae, HI		20.036583		-155.829361		Hawaii Storm Surge Study		FIS text		Nearest FIS Transect		EST		Effective		2009		Only 1% has wave setup.  Transect 74 from FIS Text						0.7				0.9		5.8		2.4		MSL

		1617760		Hilo, HI		19.730278		-155.055833														No FEMA study for this location

		1619000		Johnston Atoll		16.738300		-169.530000														No FEMA study for this location

		1619910		Midway Islands		28.211700		-177.360000														No FEMA study for this location

		1630000		Apra Harbor, Guam		13.438720		144.653944		Territory of Guam FIS		FIS text		Nearest FIS Transect		EST		Effective		2002		Transect 13												8.1				GUVD03

		1631428		Pago Bay, Guam		13.428333		144.796944		Territory of Guam FIS		FIS text		Nearest FIS Transect		EST		Effective		2002		Transect 1												8.0				GUVD03

		1820000		Kwajalein		8.731610		167.736222														No FEMA study for this location

		1890000		Wake Island		19.290000		166.618000														No FEMA study for this location

		8410140		Eastport, ME		44.904600		-66.982900		Washington County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2013		Transect 11; No wave setup included in any values.						13.7				14.4		14.7		15.4

		8411250		Cutler Naval Base, ME		44.641700		-67.296700		Washington County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2013		Transect 38; No wave setup included in any values.						10.1				10.6		10.8		11.5

		8413320		Bar Harbor, ME		44.391700		-68.205000		Hancock County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2016		Transect 108; No wave setup included in any values.						7.8				8.7		9.2		9.6

		8418150		Portland, ME		43.656700		-70.246700		Cumberland County FIS		FIS text		Nearest FIS Transect		Gage analysis		Preliminary		2019		Transect 042; No wave setup included in any values.						8.0				8.6		8.9		9.5

		8419317		Wells, ME		43.320000		-70.563306		York County FIS		FIS text		Nearest FIS Transect		Gage analysis		Preliminary		2018		Transect 074; No wave setup included in any values.						7.9				8.5		8.9		9.5

		8423898		Fort Point, NH		43.071700		-70.711700		Rockingham County FIS		FIS text		Nearest FIS Transect		Gage analysis		Preliminary		2013		Transect 4;  Wave Setup was calculated at this transect only for the 1% value.						7.2				8.0		9.0		9.4

		8443970		Boston, MA		42.354800		-71.053400		Suffolk County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2016		Transect 25												10.2		11.0

		8447386		Fall River, MA		41.704300		-71.164100		Bristol County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2015		Transect 72						8.4				12.3		13.9		17.6

		8447930		Woods Hole, MA		41.523300		-70.671700		Barnstable County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2014		Transect 175						4.5				8.1		10.1		14.9

		8449130		Nantucket Island, MA		41.285000		-70.096700		Nantucket County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2014		Transect 25						3.6				5.1		6.1		8.6

		8452660		Newport, RI		41.505000		-71.326700		Newport County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2013		Transect 39						5.3				8.3		10.5		19.8

		8452944		Conimicut Light, RI		41.716700		-71.343300		Kent County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2020		Transect 27						6.6				9.6		11.3		17.9

		8454000		Providence, RI		41.807100		-71.401200		Providence County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2015		Transect 5						7.0				10.1		12.2		19.0

		8454049		Quonset Point, RI		41.586800		-71.411000		Washington County FI		FIS text		Nearest FIS Transect		Gage analysis		Effective		2020		Transect 63						5.8				9.1		11.5		21.8

		8461490		New London, CT		41.361389		-72.089972		New London County FIS		FIS text		Nearest FIS Transect		Gage analysis		Preliminary		2020		Transect 38						4.8				7.5		9.5		17.9

		8465705		New Haven, CT		41.283300		-72.908300		New Haven County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2017		Transect 22						6.8				8.3		8.9		10.6

		8467150		Bridgeport, CT		41.173300		-73.181700		Fairfield County FIS		FIS text		Nearest FIS Transect		Gage analysis		Effective		2013		Transect 47						7.7				9.2		9.8		11.1

		8510560		Montauk, NY		41.048300		-71.960000		Suffolk		Stillwater raster		At location		EST		Effective		2008								3.5				4.9		5.3		7.2

		8514560		PORT JEFFERSON, NY		40.950000		-73.076700		Suffolk		Stillwater raster		At location		Gage analysis		Effective		2008								6.8				7.7		8.2		9.0

		8516945		Kings Point, NY		40.810300		-73.764900		Nassau		Stillwater raster		At location		Gage analysis		Effective		2008								6.8				9.9		10.2		12.8

		8518750		The Battery, NY		40.700600		-74.014200		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								6.9				9.9		11.4		14.9

		8519483		Bergen Point West Reach, NY		40.636700		-74.141700		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								7.0				9.6		10.8		13.5

		8531680		Sandy Hook, NJ		40.466900		-74.009400		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								7.2				9.9		11.2		14.4

		8534720		Atlantic City, NJ		39.355000		-74.418300		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								6.0				8.0		8.9		12.1

		8536110		Cape May, NJ		38.968333		-74.960000		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								5.7				7.3		7.9		9.3

		8537121		Ship John Shoal, NJ		39.305000		-75.375000		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								7.1				7.6		8.1		8.7

		8540433		Marcus Hook, PA		39.811700		-75.410000		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								6.9		7.4		7.7		8.3		11.0

		8545240		Philadelphia, PA		39.933333		-75.141667		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								7.8		8.3		8.7		9.3		11.8

		8551762		Delaware City, DE		39.581700		-75.588300		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								7.0		7.5		8.0		8.5		10.7

		8551910		Reedy Point, DE		39.558306		-75.573306		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								6.8		7.3		7.8		8.3		10.5

		8555889		Brandywine Shoal Light, DE		38.986670		-75.113333		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								6.2		6.7		7.2		7.8		9.4

		8557380		Lewes, DE		38.781694		-75.120000		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								6.1		6.9		7.4		8.0		9.6

		8570280		OCEAN CITY, FISHING PIER, MD		38.326700		-75.083300		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.6		6.1		6.4		6.8		9.0

		8570283		Ocean City Inlet, MD		38.328330		-75.091667		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								4.4		4.9		5.1		5.4		6.1

		8571421		Bishops Head, MD		38.220000		-76.038300		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								3.4		3.8		4.0		4.2		4.8

		8571892		Cambridge, MD		38.573300		-76.068300		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								3.5		3.9		4.0		4.2		4.8

		8573364		Tolchester Beach, MD		39.213330		-76.245000		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								4.3		4.7		5.0		5.2		6.6

		8573927		Chesapeake City, MD		39.526700		-75.810000		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.3		5.7		6.1		6.5		7.8

		8574070		Havre De Grace, MD		39.536700		-76.090000		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.3		5.9		6.5		7.1		8.6

		8574680		Baltimore, MD		39.266670		-76.578333		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								4.2		4.5		4.8		5.2		7.3

		8575512		Annapolis, MD		38.983280		-76.481556		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								3.7		4.0		4.3		4.5		6.0

		8577330		Solomons Island, MD		38.316670		-76.451667		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								3.2		3.7		4.0		4.3		5.0

		8594900		Washington, DC		38.873330		-77.021667		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.3		6.0		6.5		7.1		10.4

		8631044		Wachapreague, VA		37.607778		-75.685833		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.1		5.6		6.0		6.9		10.5

		8632200		Kiptopeke, VA		37.165190		-75.988444		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								4.1		4.6		5.0		5.4		6.3

		8635150		Colonial Beach, Potomac River, VA		38.251700		-76.960000		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								4.0		4.8		5.5		5.9		6.8

		8635750		Lewisetta, VA		37.996111		-76.464444		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								3.4		3.8		4.5		5.0		5.9

		8636580		Windmill Point, VA		37.616200		-76.290000		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								3.2		3.7		3.8		4.1		4.9

		8637689		Yorktown USCG Training Center, VA		37.226667		-76.478333		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								4.8		5.4		6.0		6.5		7.9

		8638610		Sewells Point, VA		36.946667		-76.330000		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.3		6.1		6.8		7.4		8.9

		8638863		Chesapeake Bay Bridge Tunnel, VA		36.966667		-76.113333		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								4.7		5.4		6.0		6.5		7.7

		8639348		Money Point, VA		36.778300		-76.301700		RIII Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.8		6.6		7.2		7.8		9.4

		8651370		Duck, NC		36.183306		-75.746694		NC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2011								4.6		5.5		6.1		6.8		8.2

		8652587		Oregon Inlet Marina, NC		35.795000		-75.548300		NC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2011								2.6		3.3		4.0		4.6		5.8

		8654400		Cape Hatteras Fishing Pier, NC		35.223300		-75.635000		NC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2011								3.7		4.5		5.3		6.2		8.1

		8654467		USCG Station Hatteras, NC		35.208639		-75.704167		NC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2011								1.5		2.3		2.8		3.2		4.1

		8656483		Beaufort, NC		34.720000		-76.670000		NC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								4.4		5.5		6.5		7.5		9.7

		8658120		Wilmington, NC		34.226700		-77.953300		NC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.9		7.5		8.5		9.5		11.9

		8658163		Wrightsville Beach, NC		34.213300		-77.786700		NC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.5		7.0		8.8		10.5		14.1

		8661070		Springmaid Pier, SC		33.655000		-78.918300		SC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2013								5.3		5.8		8.8		10.8		15.7

		8662245		Oyster Landing, SC		33.351700		-79.186700		SC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2013								5.4		5.8		9.4		11.6		16.6

		8665530		Charleston, SC		32.781700		-79.925000		SC Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013								5.7		5.9		8.3		9.6		14.9

		8670870		Fort Pulaski, GA		32.033300		-80.901700		GANEFL Surge Study		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Effective		2013				5.6				6.3		6.7		8.8		10.1		13.1

		8720030		Fernandina Beach, FL		30.671700		-81.465000		GANEFL Surge Study		Stillwater raster		At location		JPM-OS + Extratropical		Effective		2013				5.0				5.3		5.7		7.2		8.8		11.5

		8720218		Mayport, FL		30.396700		-81.430000		GANEFL Surge Study		Stillwater raster		At location		JPM-OS + Extratropical		Effective		2013				3.4				3.9		4.2		5.7		6.6		8.6

		8720357		I-295 Bridge, St Johns River, FL		30.191700		-81.691700		GANEFL Surge Study		Stillwater raster		Nearest wet node		JPM-OS + Extratropical		Effective		2013		No raster coverage; Taken from 50 feet east at edge of raster		2.8				3.1		3.2				3.8		5.2

		8720587		St. Augustine Beach, FL		29.856700		-81.263300		GANEFL Surge Study		Stillwater raster		At location		JPM-OS + Extratropical		Effective		2013				4.2				4.7		5.0		6.2		7.3		9.4

		8721604		Trident Pier, FL		28.415800		-80.593100		SFL Surge Study		Stillwater raster		At location		JPM-OS + Extratropical		Preliminary		2015				2.9				3.8		4.4		5.5		6.7		9.1

		8723214		Virginia Key, FL		25.731400		-80.161800		SFL Surge Study		Stillwater raster		At location		JPM-OS + Extratropical		Preliminary		2018				1.9				2.5		2.9		6.0		6.9		8.7

		8723970		Vaca Key, FL		24.711700		-81.105000		SFL Surge Study		Stillwater raster		At location		JPM-OS + Extratropical		Preliminary		2018				2.0				2.7		3.1		6.5		7.8		10.4

		8724580		Key West, FL		24.555700		-81.807900		SFL Surge Study		Stillwater raster		At location		JPM-OS + Extratropical		Preliminary		2018				1.6				2.1		2.4		5.1		5.9		7.6

		8725110		Naples, FL		26.131700		-81.807500		SWFL		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2018								3.9		5.7		7.0		8.4		12.0

		8725520		Fort Myers, FL		26.647700		-81.871200		SWFL		Stillwater raster		At location		JPM-OS (no Extratropical)		Preliminary		2018								4.7				7.4		8.7

		8726384		Port Manatee, FL		27.638700		-82.562100		WFL		Stillwater raster		At location		JPM-OS + Extratropical		Preliminary		2017								4.9		6.1		7.0		7.9		10.2

		8726520		St Petersburg, FL		27.760600		-82.626900		WFL		Stillwater raster		At location		JPM-OS + Extratropical		Preliminary		2017								5.3		6.5		7.5		8.2		10.3

		8726607		Old Port Tampa, FL		27.857778		-82.552694		WFL		Stillwater raster		At location		JPM-OS + Extratropical		Preliminary		2017								6.0		7.4		8.6		9.6		12.2

		8726667		Mckay Bay Entrance, FL		27.913333		-82.425000		WFL		Stillwater raster		At location		JPM-OS + Extratropical		Preliminary		2017								6.0		7.6		9.1		11.0		13.7

		8726724		Clearwater Beach, FL		27.978300		-82.831700		WFL		Stillwater raster		At location		JPM-OS + Extratropical		Preliminary		2017								5.0		6.2		7.2		8.5		11.8

		8727520		Cedar Key, FL		29.135000		-83.031700		Big Bend		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								7.1		8.9		10.6		12.2		15.6

		8728690		Apalachicola, FL		29.726700		-84.981700		FWJ		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2011								5.4		7.7		9.2		10.7		14.1

		8729108		Panama City, FL		30.152278		-85.666944		NWFL_AL		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2013								4.5		6.1		7.2		8.4		11.2

		8729210		Panama City Beach, FL		30.213300		-85.878300		NWFL_AL		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2013								4.9		6.7		8.0		9.3		12.5

		8729840		Pensacola, FL		30.404400		-87.211200		NWFL_AL		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2013								4.5		6.2		7.4		8.6		11.9

		8732828		Weeks Bay, Mobile Bay, AL		30.416889		-87.825389		NWFL_AL		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2013								1.9		4.9		6.5		8.0		12.0

		8735180		Dauphin Island, AL		30.250000		-88.075000		NWFL_AL		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2013								9.5		11.3		12.5		13.7		16.6

		8736897		Coast Guard Sector Mobile, AL		30.648306		-88.058306		NWFL_AL		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2013								5.6		7.8		9.5		11.2		15.5

		8737048		Mobile State Docks, AL		30.708300		-88.043300		NWFL_AL		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2013								5.4		7.6		9.1		10.7		14.9

		8741533		Pascagoula NOAA Lab, MS		30.367778		-88.563056		MS		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2007														10.9		15.1

		8747437		Bay Waveland Yacht Club, MS		30.326389		-89.325778		MS		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2007														17.8		22.9

		8760922		Pilots Station East, SW Pass, LA		28.932200		-89.407500		USACE LA		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2008								4.1				5.9		6.6		8.1

		8761724		Grand Isle, LA		29.263333		-89.956667		USACE LA		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2008								4.9				8.9		10.4		13.8

		8761927		New Canal Station, LA		30.027222		-90.113333		USACE LA		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2008								5.4				7.6		8.8		11.5

		8762075		Port Fourchon, LA		29.114250		-90.199250		USACE LA		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2008								7.1				10.3		11.8		14.1

		8764227		Amerada Pass, LA		29.449583		-91.338111		USACE LA		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2008								5.3				8.0		9.5		12.6

		8765251		Cypremort Point, LA		29.713361		-91.880000		USACE LA		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2008								6.1				8.4		9.7		12.7

		8766072		Freshwater Canal Locks, LA		29.555000		-92.305000		USACE LA		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2008								7.1				10.7		11.9		14.8

		8767816		Lake Charles, LA		30.223639		-93.221667		USACE LA		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2008								3.9				6.9		8.5		11.5

		8768094		Calcasieu Pass, LA		29.768167		-93.342889		USACE LA		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2008								6.1				12.0		13.8		17.3

		8770570		Sabine Pass North, TX		29.728400		-93.870100		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2011								6.5				11.3		13.4		17.6

		8770613		Morgans Point, TX		29.681700		-94.985000		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2011								8.8				11.2		14.1		18.2

		8771013		Eagle Point, TX		29.480000		-94.918300		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2011								7.9				9.7		12.1		15.5

		8771341		Galveston Bay Entrance, TX		29.357333		-94.724833		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2011								8.1				10.2		12.7		17.1

		8771450		Galveston Pier 21, TX		29.310000		-94.793300		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2011								7.7				9.8		11.9		15.1

		8771510		Galveston Pleasure Pier, TX		29.285300		-94.789400		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2011								8.3				10.1		13.1		17.7

		8772440		Freeport, TX		28.948300		-95.308300		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2011								7.0				9.9		12.8		17.1

		8772447		USCG Freeport, TX		28.943306		-95.302500		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2011								7.0				9.8		12.6		16.9

		8774770		Rockport, TX		28.021700		-97.046700		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2011								3.4				5.1		5.9		7.2

		8775870		Corpus Christi, TX		27.580000		-97.216700		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Preliminary		2011								4.9				7.4		9.2		12.5

		8779770		Port Isabel, TX		26.060000		-97.215000		USACE TX		Surge point shapefile		Nearest wet node		JPM-OS (no Extratropical)		Effective		2011								4.1				6.8		8.4		10.9

		9410170		San Diego, CA		32.714190		-117.173583		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		7.2		7.4		7.5		7.7		7.9		8.0		8.4

		9410230		La Jolla, CA		32.866700		-117.258000		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		6.2		7.1		7.3		7.4		7.6		7.7		8.1

		9410660		Los Angeles, CA		33.720000		-118.272000		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		7.1		7.3		7.5		7.6		7.8		7.9		8.3

		9410840		Santa Monica, CA		34.008300		-118.500000		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		7.1		7.3		7.5		7.7		7.8		8.0		8.4

		9411340		Santa Barbara, CA		34.408300		-119.685000		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		7.0		7.2		7.4		7.5		7.7		7.8		8.2

		9412110		Port San Luis, CA		35.176700		-120.760000		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		7.0		7.2		7.3		7.5		7.7		7.8		8.2

		9413450		Monterey, CA		36.605000		-121.888000		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		7.2		7.5		7.7		8.1		8.3		8.6		9.2

		9414290		San Francisco, CA		37.806694		-122.465000		San Francisco Bay Study (CCAMP/BAC)		FIS text and IDS Report		Nearest FIS Transect		Gage analysis		Preliminary		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		7.5		7.9		8.1		8.5		8.7		9.0		9.7

		9414523		Redwood City, CA		37.506700		-122.210000		San Francisco Bay Study (CCAMP/BAC)		FIS text and IDS Report		Nearest FIS Transect		Gage analysis		Preliminary		2011		Taken from nearest node												10.7		12.1

		9414750		Alameda, CA		37.771667		-122.298333		San Francisco Bay Study (CCAMP/BAC)		FIS text and IDS Report		Nearest FIS Transect		Gage analysis		Effective		2011		Approximately 1200 feet from transect						8.7				9.4		9.9		11.1

		9414863		Richmond, CA		37.928300		-122.400000		San Francisco Bay Study (CCAMP/BAC)		FIS text and IDS Report		Nearest FIS Transect		Gage analysis		Effective		2011		Approximately 520 feet from transect						8.4				9.3		9.8		11.0

		9415020		Point Reyes, CA		37.996100		-122.976700		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		7.6		7.9		8.2		8.5		8.8		9.1		9.8

		9415144		Port Chicago, CA		38.056000		-122.039500		CCAMP/OPC		FIS text		Nearest FIS Transect		Gage analysis		Effective		2011		Approximately at transect location												9.5		10.5

		9416841		Arena Cove, CA		38.913300		-123.708000		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		7.8		8.2		8.4		8.8		9.0		9.3		10.1

		9418767		North Spit, CA		40.766700		-124.217000		CCAMP/OPC		FIS text		Nearest FIS Transect		Gage analysis		Effective		2012		SHELF model; Approximately at transcet		8.5				9.2		9.6		10.0		10.2		11.0

		9419750		Crescent City, CA		41.745000		-124.183000		CCAMP/OPC		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		8.8		9.2		9.5		9.9		10.2		10.5		11.3

		9431647		Port Orford, OR		42.738970		-124.498278				IDS Report		At location		Gage analysis		Effective		2013		L-Moment regional frequency analysis. Analysis was done based on this gage data		9.2		9.8		10.2		10.6		11.0		11.4		12.5

		9432780		Charleston, OR		43.345000		-124.322000		DOGAMI		IDS Report		At location		Gage analysis		Effective		2012		L-Moment regional frequency analysis. Analysis was done based on this gage data		9.5		10.1		10.5		10.9		11.3		11.8		12.8

		9435380		South Beach, OR		44.625000		-124.043000				FIS text		Nearest FIS Transect		Gage analysis		Effective		2012		Taken from open coast												11.5		11.8

		9437540		Garibaldi, OR		45.554530		-123.918944				FIS text		Nearest FIS Transect		Gage analysis		Effective		2012		Open coast surge extended into bay.												11.8		12.1

		9439040		Astoria, OR		46.207310		-123.768306				FIS text		Nearest FIS Transect		Gage analysis		Effective		2011		Open coast surge extended into bay.												11.8		12.1

		9440910		Toke Point, WA		46.707470		-123.966917				FIS text		Nearest FIS Transect		Gage analysis		Effective		2012		Approximately 1700 feet from nearest transect; around a small point						9.4				10.1		10.3		10.6

		9441102		Westport, WA		46.904310		-124.105083				FIS text		Nearest FIS Transect		Gage analysis		Effective		2013		Approximately 594 feet from transect						12.2				13.4		13.9		16.1

		9442396		La Push, WA		47.913300		-124.637000				FIS text		Nearest FIS Transect		Gage analysis		Preliminary		2013		Approximately 2100 feet from nearest transect; ADCIRC						10.5				11.2		11.3		12.2

		9443090		Neah Bay, WA		48.366670		-124.611667				FIS text		Nearest FIS Transect		Gage analysis		Preliminary		2013		Approxiamtely 1500 feet from transect; ADCIRC						12.6				13.3		13.5		14.2

		9444090		Port Angeles, WA		48.125000		-123.440000				FIS text		Nearest FIS Transect		Gage analysis		Preliminary		2013		Approximately 1100 feet from transect; ADCIRC						10.9				11.4		11.6		11.9

		9444900		Port Townsend, WA		48.111700		-122.758000				FIS text		Nearest FIS Transect		Gage analysis		Effective		2012		Approximately at transect location; ADCIRC												13.6

		9446484		Tacoma, WA		47.266670		-122.413333				FIS text		Nearest FIS Transect		Gage analysis		Effective		2012		Approximately 1500 feet from transect						12.3				12.5		12.6		12.7

		9447130		Seattle, WA		47.602639		-122.339306				FIS text		Water body		Gage analysis		Effective		2020		Closest FIS - for Puget Sound, Snohomish Co. FIS												12.4

		9449424		Cherry Point, WA		48.863300		-122.758000				FIS text		Nearest FIS Transect		Gage analysis		Effective		2012		Approximately at transect												12.5

		9449880		Friday Harbor, WA		48.546667		-123.010000				FIS text		Nearest FIS Transect		Gage analysis		Effective		2012		Approximately 360 feet from transect						11.6				11.8		11.8		11.9

		9450460		Ketchikan, AK		55.331830		-131.626194				FIS text		Nearest FIS Transect		Gage analysis		Preliminary		2015		Approximately 1 mile from transect						16.7				17.0		17.2		17.3

		9451054		Port Alexander, AK		56.246700		-134.647000														No FEMA study for this location

		9451600		Sitka, AK		57.051700		-135.342000				FIS text		Nearest FIS Transect		Gage analysis		Effective		2011								13.0				13.8		14.0		14.3

		9452210		Juneau, AK		58.298300		-134.412000				FIS text		Nearest FIS Transect		Gage analysis		Effective		2010		Ranges only provided in FIS. Data in MLLW						22.7-24.7				23.4-26.0		23.5-26.4		23.7-27.4		MLLW

		9452400		Skagway, AK		59.450000		-135.327000				FIS text		Nearest FIS Transect		Gage analysis		Effective		1976		No FEMA study for this location

		9452634		Elfin Cove, AK		58.194720		-136.346944				FIS text		Nearest FIS Transect		Gage analysis		Effective		2010		No FEMA study for this location

		9453220		Yakutat, Yakutat Bay, AK		59.548500		-139.733400				FIS text		Nearest FIS Transect		Gage analysis		Effective				No FEMA study for this location

		9454050		Cordova, AK		60.558300		-145.753000				FIS text		Nearest FIS Transect		Gage analysis		Effective		2014		Approximately 1200 feet from transect												15.1

		9454240		Valdez, AK		61.125000		-146.362000				FIS text		Nearest FIS Transect		Gage analysis		Effective		2014		Approximately 400 feet from transect												15.0

		9455090		Seward, AK		60.120000		-149.426667				FIS text		Nearest FIS Transect		Gage analysis		Effective		2014		Approximately at transect						14.1				14.6		14.9		15.4

		9455500		Seldovia, AK		59.440528		-151.719944				FIS text		Nearest FIS Transect		Gage analysis		Effective		2014		In NGVD29, Taken from Table 5						16.2				17.8		18.1		18.6		NGVD29

		9455760		Nikiski, AK		60.683300		-151.398000				FIS text		Nearest FIS Transect		Gage analysis		Effective		2014		Taken from Table 5						16.2				17.8		18.1		18.6

		9455920		Anchorage, AK		61.238306		-149.890000				FIS text										No FEMA study for this location

		9457292		Kodiak Island, AK		57.731700		-152.512000				FIS text										No FEMA study for this location

		9457804		Alitak, AK		56.897400		-154.248000				FIS text										No FEMA study for this location

		9459450		Sand Point, AK		55.336694		-160.502000				FIS text										No FEMA study for this location

		9459881		King Cove, AK		55.059889		-162.326111				FIS text										No FEMA study for this location

		9461380		Adak Island, AK		51.863300		-176.632000				FIS text										No FEMA study for this location

		9461710		Atka, AK		52.232000		-174.172600				FIS text										No FEMA study for this location

		9462450		Nikolski, AK		52.940610		-168.871306				FIS text										No FEMA study for this location

		9462620		Unalaska, AK		53.880000		-166.537000				FIS text										No FEMA study for this location

		9463502		Port Moller, AK		55.985694		-160.573889				FIS text										No FEMA study for this location

		9464212		Village Cove, St Paul Island, AK		57.125306		-170.285167				FIS text										No FEMA study for this location

		9468756		Nome, Norton Sound, AK		64.500000		-165.430000				FIS text		Nearest FIS Transect		Gage analysis		Effective				Analysis was not completed on tide data. Data in MLLW.						13.4				24.2		27.0		36.9		MLLW

		9491094		Red Dog Dock, AK		67.576700		-164.065000				FIS text										No FEMA study for this location

		9497645		Prudhoe Bay, AK		70.400000		-148.527000				FIS text										No FEMA study for this location

		9751364		Christiansted Harbor, St Croix, VI		17.750000		-64.705000		USVI		FIS text		Nearest FIS Transect		EST		Effective		2005		Transect C12 , Only the 1% includes wave setup						5.0				7.3		12.6		10.3		MSL

		9751381		Lameshur Bay, St John, VI		18.318250		-64.724222		USVI		FIS text		Nearest FIS Transect		EST		Effective		2005		Transect J40,  Only the 1% includes wave setup						2.4				3.7		7.8		5.6		MSL

		9751401		Lime Tree Bay, VI		17.694722		-64.753806		USVI		FIS text		Nearest FIS Transect		EST		Effective		2005		Transect C33, Only the 1% includes wave setup						3.8				5.6		9.0		8.2		MSL

		9751639		Charlotte Amalie, VI		18.335833		-64.920000		USVI		FIS text		Nearest FIS Transect		EST		Effective		2005		Transect T53, No wave setup included in any frequencies						3.1				4.5		5.1		6.5		MSL

		9752695		Esperanza, Vieques Island, PR		18.093861		-65.471361		PR		Stillwater raster		At location		EST		Effective		2007		Only the 1% includes wave setup						1.2				2.6		7.1		5.0		MSL

		9755371		San Juan, PR		18.458940		-66.116417		PR		Stillwater raster		At location		EST		Effective		2007		Only the 1% includes wave setup						1.3				2.8		4.6		5.4		MSL

		9759110		Magueyes Island, PR		17.970080		-67.046417		PR		Stillwater raster		At location		EST		Effective		2007		Only the 1% includes wave setup						1.1				2.6		6.8		5.2		MSL

		9759938		Mona Island, PR		18.089917		-67.938500														No FEMA study for this location
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		Station		Name		Lat		Lon		Study		Source file/data source		Relative location of source to station		Frequency Analysis
Type		Effective or Preliminary		Estimated Date of Study Completion		Comment		50%
(2-yr)		20%
(5-yr)		10%
(10-yr)		4%
(25-yr)		2%
(50-yr)		1%
(100-yr)		0.2%
(500-yr)		Datum 
(if not NAVD88)				MHHW to NAVD (m)		MHHW to MSL (m)		0.1		0.34		0.5		0.7		1-yr		50%
(2-yr)		20%
(5-yr)		10%
(10-yr)		4%
(25-yr)		2%
(50-yr)		1%
(100-yr)		0.2%
(500-yr)

		8510560		Montauk, NY		41.048300		-71.960000		Suffolk		Stillwater raster		At location		EST		Effective		2008								1.07				1.49		1.62		2.20						0.292		0.393												1.018		1.199		1.371		1.659		1.9331193164		2.268331771		3.3618831192

		8514560		PORT JEFFERSON, NY		40.950000		-73.076700		Suffolk		Stillwater raster		At location		Gage analysis		Effective		2008								2.07				2.35		2.50		2.74						1.049		1.108												1.871		2.059		2.220		2.462		2.669838		2.901793		3.549532

		8516945		Kings Point, NY		40.810300		-73.764900		Nassau		Stillwater raster		At location		Gage analysis		Effective		2008								2.07				3.02		3.11		3.90						1.111		1.193												2.107		2.334		2.529		2.822		3.0736		3.354463		4.138782

		8518750		The Battery, NY		40.700600		-74.014200		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								2.10				3.02		3.48		4.54						0.695		0.758		1.035		1.245		1.295		1.355		1.415		1.540		1.735		1.905		2.166		2.393268		2.650938		3.388587

		8519483		Bergen Point West Reach, NY		40.636700		-74.141700		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								2.13				2.93		3.29		4.12						0.789		0.834												1.640		1.836		2.008		2.270		2.49927		2.758761		3.501624

		8531680		Sandy Hook, NJ		40.466900		-74.009400		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								2.20				3.02		3.41		4.39						0.735		0.807												1.590		1.787		1.960		2.224		2.453977		2.714827		3.461581

		8534720		Atlantic City, NJ		39.355000		-74.418300		NYC/NJ		Surge point shapefile		Nearest wet node		JPM-OS + Extratropical		Preliminary		2014								1.83				2.44		2.71		3.69						0.606		0.728												1.407		1.555		1.672		1.834		1.960923		2.09284		2.418092

																																																								NADV		NADV		NADV				NADV		NADV						MHHW		MHHW

																																																								FEMA		FEMA				RFA		RFA		RFA						FEMA		RFA

																				6.888																						mhhwtoNAVD (ft)														battery																ft		ft

																																										2.280														RI		RL		ft						ft

																																																								10.000		2.104		6.900		0.1		1.035		3.3948						4.620		1.1148

																																																								50.000		3.018		9.900		0.34		1.245		4.0836						7.620		1.8036

																																																								100.000		3.476		11.400		1		1.415		4.6412						9.120		2.3612

																																																								500.000		4.543		14.900		2.000		1.539643		5.05002904						12.620		2.77002904

																																																														5.000		1.734787		5.69010136								3.41010136

																																														12.720																10.000		1.905256		6.24923968								3.96923968

																																																														25.000		2.16573		7.1035944								4.8235944

																																																														50.000		2.393268		7.84991904								5.56991904

																																																														100.000		2.650938		8.69507664								6.41507664
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NOAA Tide Gauges (Sweet et al. In Prep)

FEMA

FEMA MHHW

Return Intervals (years)

Water Levels (ft, NAVD)

Water Levels (ft, MHHW)

Water Levels at NOAA Tide Gauge NYC (Battery)





Projections of ‘likely’ SLR (blue shade) for NYC Region

Projections of global rise that also incorporate regional changes due to:

1) land elevation
2) gravitation/rotational effects from melting land-based ice 
3) circulation changes (e.g., the Gulf Stream)

Relative rise by 2050s since 2000 
• Int. Low: 30 cm (25-40 cm)
• Int.: 50 cm (40-60 cm)

NOAA/Sweet et al. (2017) Global and Regional Sea Level Rise Scenarios for the U.S.

By 2030
By 2050



NOAA High Tide Flood Outlook

https://tidesandcurrents.noaa.gov/tideOutlook2019/

https://tidesandcurrents.noaa.gov/tideOutlook2019/


NOAA Coastal Inundation Dashboard

https://tidesandcurrents.noaa.gov/tideOutlook2019/

https://tidesandcurrents.noaa.gov/tideOutlook2019/


NOAA High Tide Bulletin



Questions?

Contact: William Sweet
william.sweet@noaa.gov
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