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A Dolan and Davis 1992 paper titled 
 “An Intensity Scale for Atlantic Coast Northeast Storms” 
 Journal of Coastal Research 8(4) 840-853 noted  
“that based on confirmed field evidence that a 5 foot (1.5 m) 
deep water wave  will result in measurable beach face 
erosion along the North Carolina coast.” 



Station 44013 (LLNR 420) - BOSTON 16 NM East of 
Boston, MA  

Boston Approach Lighted Buoy BF NOAA 44013 

 
 
 
Owned and maintained by National Data Buoy Center 
3-meter discus buoy ARES 
 4.4 payload 
42.346 N 70.651 W (42°20'44" N 70°39'3" W) 
Site elevation: sea level 
Air temp height: 4 m above site elevation 
Anemometer height: 5 m above site elevation 
Barometer elevation: sea level 
Sea temp depth: 0.6 m below site elevation 
Water depth: 61 m 

Station 44013 (LLNR 420) - 
BOSTON 16 NM East of Boston, 
MA    

Data Availability for 44013 - BOSTON 16 NM East of Boston, MA 

BUOY ID PRIMARY 
(EARLIER ID) 
PLATFORM CLASS 

LAT/LON BARO WINDS WAVE TEMPERATURE   

OPER. PERIOD PRESS SPD/DIR C
O
N
T 

NOND
IR 

D
I
R 

AIR SEA DPT OTH
ER 

LNB/DACT 

42.4 N./70.8 W. 

   8/84-5/86 X X X X 

   6/86-7/87 X X X X X 

   10/87-4/88 X X X X X 

   5/88-11/88 X X X X 

   12/88-8/90 X X X X X 

   9/90 X X X X 

   10/90-9/93 X X X X X 

3D/DACT 

   10/93-6/94 X X X X X X 

   7/94-8/94 X X X X X 

   9/94 X X X X X X 

   10/94-10/95 X X X X X 

   11/95-5/97 X X X X X X 

   6/97-7/97 X X X X X 

   11/97-04/99 X X X X X 

   05/99-01/01 X X X X X X X 

   02/01-04/01 X X X X X    NO 
WIND 
DIR 

   05/01-06/03 X X X X X X X 

 

 

http://www.navcen.uscg.gov/?pageName=lightLists
http://www.ndbc.noaa.gov/images/stations/44013.jpg
http://www.navcen.uscg.gov/?pageName=lightLists
http://www.ndbc.noaa.gov/data/latest_obs/44013.rss


Boston, MA Station ID: 
8443970 
Latitude: 42° 21.2' N 
Longitude: 71° 3.2' W  
Mean Range: 9.49 ft. 
Diurnal Range: 10.27 ft. 
Established: May 3 1921 
Present Installation: Nov 16 
1988 NOAA Chart #: 13272 
Time Meridian: 75 W 

http://tidesandcurrents.noaa.gov/mn.html
http://tidesandcurrents.noaa.gov/gt.html
http://tidesandcurrents.noaa.gov/gt.html


Major Flood Stage: 16 

Moderate Flood Stage: 15 

Flood Stage: 13.5 

Action Stage: 12 

Boston 
Flood Categories (in feet) 

 

16 Major widespread coastal flooding is expected. Evacuations of low lying coastal areas is likely along with 

numerous closures of coastal roadways within several hours of high tide. People living in vulnerable coastal 

areas must take action now to protect life and property. 

14.5 Significant flooding of low lying coastal locations is expected from Revere and Winthrop southward through 

Hull. Road closures and some evacuations of coastal sections is likely. Large swells and wave action will 

produce significant beach erosion. 

14 Flooding of low lying coastal locations is expected from Revere and Winthrop southward through Hull. Road 

closures and some evacuations of coastal sections may be required. Large swells and wave action will 

produce minor to moderate beach erosion. 

13.5 Minor flooding of low lying coastal locations is expected from Revere and Winthrop southward through Hull. 

The combination of high tides and large swells will result in wash over onto coastal roadways and some road 

closures may occur around the time of high tide. 

**Coastal flooding can occur at a stage of 12 feet, when onshore 
winds are present along with 20 foot seas.** Boston Harbor gage 
data and forecasts are in feet Mean Lower Low Water (MLLW). 
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Waves  and Tides  1991 
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Waves and Tide 1996 
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Waves and Tide 1995 



-5 

0 

5 

10 

15 

20 

25 

30 

35 

J
a
n
 
1
5 

F
e
b
 
1
5 

M
a
r
 
1
5 

A
p
r
 
1
5 

M
a
y
 
1
5 

J
u
n
 
1
5 

J
u
l
 
1
5 

A
u
g
 
1
5 

S
e
p
 
1
5 

O
c
t
 
1
5 

N
o
v
 
1
5 

D
e
c
 
1
5 

Waves and Tide 1998 

-5 

0 

5 

10 

15 

20 

25 

30 

35 

J
a
n
 
1
5 

F
e
b
 
1
5 

M
a
r
 
1
5 

A
p
r
 
1
5 

M
a
y
 
1
5 

J
u
n
 
1
5 

J
u
l
 
1
5 

A
u
g
 
1
5 

S
e
p
 
1
5 

O
c
t
 
1
5 

N
o
v
 
1
5 

D
e
c
 
1
5 

Waves and Tide 1997 
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Waves and Tide 2000 
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Waves and Tide 2004 
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Waves and Tide 2003 



-5 

0 

5 

10 

15 

20 

25 

30 

35 

J
a
n
 
1
5 

F
e
b
 
1
5 

M
a
r
 
1
5 

A
p
r
 
1
5 

M
a
y
 
1
5 

J
u
n
 
1
5 

J
u
l
 
1
5 

A
u
g
 
1
5 

S
e
p
 
1
5 

O
c
t
 
1
5 

N
o
v
 
1
5 

D
e
c
 
1
5 

Waves and Tide 2006 
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Waves & Tide 2005 
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Waves and Tide 2008 
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Waves and Tides 2007 
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Waves and Tide 2011 



Year 
Predicted Tide Hours 

 > 10.5 ft MLLW 
Observed Tide Hours 

 >10.5 ft MLLW 
Hours Waves 

 >4.92 ft (1.5 m) 

Hours Tide >10.5 ft 
 and 

 Waves >4.92 ft 

1994 316 251 961 32 

1995 307 334 891 51 

1996 336 432 1217 121 

1997 365 380 828 64 

1998 355 417 1201 96 

1999 313 305 1048 49 

2000 261 294 1309 92 

2001 301 273 828 59 

2002 296 298 1063 60 

2003 264 338 1135 76 

2004 201 274 1330 82 

2005 233 403 1607 129 

2006 262 374 1282 93 

2007 262 348 1034 95 

2008 204 345 1381 84 

2009 240 406 1523 85 

2010 304 596 1622 206 

4820 6068 20260 1474 



R² = 0.3104 
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1994-2010 

Total Avg cumulative Highest Year Lowest Year 

184 10.82 January 11 25 2006 0 2004 

209 12.29 February 23 34 2010 1 2009 

247 14.53 March 38 65 2010 2 1995 

132 7.765 April 45 36 2007 0 1994 1995 1999 

82 4.824 May 50 38 2005 0 1994 1995 1996 1997 1999 2001 2004 2009 2010 

42 2.471 June 53 11 2009 0 1994 1995 1996 1999 2001 2003 2005 2010 

7 0.412 July 53 3 2009 0 1994 1995 1996 1997 1998 1999 2001 2002 2003 2004 2006 2007 2008 2010 

12 0.706 August 54 6 2011 0 1994 1996 1997 1998 2000 2001 2002 2003 2004 2005 2006 2007 2008 

63 3.706 September 58 15 1996 0 1995 1997 1998 2005 2007 2010 

161 
 

9.471 
 

October 
 

67 
 

19 
 

 2009     
2004 
1996 

0 
 

1994 
 

1997 
 

146 8.588 November 76 30 2010 0 1994 1999 

189 11.12 December 87 37 2010 0 2006 

1474 86.71 206 2010 33 1994 
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Equilibrium beach profiles 
The equilibrium beach profile results from steady wave forcing during the seasonal cycle. 
 Summer wave conditions move sand onto the beach. 
Winter storm waves move sand offshore. 
Unusually large storm events result in a disequilibrium profile, and sand may be permanently 
lost to deep water. 
 
Summer and winter beach profiles are expressions of the seasonal cycle of wave energy. 
Due to storms, waves are larger and more energetic in winter than summer. 
Long periods of stormy weather, such as El Niño winters, erode beaches to the 
 underlying cobbles or bedrock and deposit sand far offshore in deep water, 
 leaving the beach in disequilibrium. 
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Monthly Hours Tides >10.5 ft. and Waves 
> 4.92 ft. 

Monthly Average 1994 - 2010 

Linear (Monthly Hours Tides >10.5 ft. and 
Waves > 4.92 ft.) 
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Monthly Total-Monthly Average Postive Results Average Postive Results Average + 1 Std Dev 



Tide>10.5 Wave>4.92 Tide>10.5&Wave>4.92 Avg Avg + StdDev Total -Avg Avg of  + numbers 
Avg of + numbers 

+StdDev 
Mar-10 87 349 65 14.53 15.54 50.47 7.06 15.35 
May-05 57 201 38 4.824 9.322 33.176 7.06 15.35 
Apr-07 43 214 36 7.765 9.216 28.235 7.06 15.35 
Dec-10 65 296 37 11.12 8.58 25.88 7.06 15.35 
Feb-10 56 209 34 12.29 9.465 21.71 7.06 15.35 
Nov-10 46 292 30 8.588 7.484 21.412 7.06 15.35 
Feb-98 55 275 33 12.29 9.465 20.71 7.06 15.35 
Mar-01 44 231 34 14.53 15.54 19.47 7.06 15.35 
Jan-06 43 203 25 10.82 7.585 14.18 7.06 15.35 
Jan-98 42 296 24 10.82 7.585 13.18 7.06 15.35 

May-11 48 171 18 4.824 9.322 13.176 7.06 15.35 
Sep-96 61 122 15 3.706 4.269 11.294 7.06 15.35 
Jan-10 52 214 21 10.82 7.585 10.18 7.06 15.35 
Oct-96 45 137 19 9.471 6.82 9.529 7.06 15.35 
Oct-04 47 271 19 9.471 6.82 9.529 7.06 15.35 
Oct-09 40 170 19 9.471 6.82 9.529 7.06 15.35 
Mar-05 41 235 24 14.53 15.54 9.47 7.06 15.35 
Apr-96 35 134 17 7.765 9.216 9.235 7.06 15.35 
Dec-96 39 180 20 11.12 8.58 8.88 7.06 15.35 
Oct-05 31 259 18 9.471 6.82 8.529 7.06 15.35 
Jun-09 59 58 11 2.471 3.338 8.529 7.06 15.35 
Jan-03 31 176 19 10.82 7.585 8.18 7.06 15.35 
Apr-05 47 142 15 7.765 9.216 7.235 7.06 15.35 
Feb-03 22 162 19 12.29 9.465 6.71 7.06 15.35 
Oct-06 38 158 16 9.471 6.82 6.529 7.06 15.35 
Nov-03 31 165 15 8.588 7.484 6.412 7.06 15.35 
Apr-97 50 174 14 7.765 9.216 6.235 7.06 15.35 
Dec-09 36 288 17 11.12 8.58 5.88 7.06 15.35 
Feb-99 34 197 18 12.29 9.465 5.71 7.06 15.35 
Oct-11 55 110 15 9.471 6.82 5.529 7.06 15.35 
Sep-04 27 89 9 3.706 4.269 5.294 7.06 15.35 
Aug-11 60 33 6 0.706 1.404 5.294 7.06 15.35 
Apr-11 33 105 13 7.765 9.216 5.235 7.06 15.35 
Feb-06 35 133 17 12.29 9.465 4.71 7.06 15.35 
Jun-07 32 72 7 2.471 3.338 4.529 7.06 15.35 
Oct-10 43 137 14 9.471 6.82 4.529 7.06 15.35 
Nov-96 38 166 13 8.588 7.484 4.412 7.06 15.35 
Nov-02 33 178 13 8.588 7.484 4.412 7.06 15.35 
Nov-09 27 263 13 8.588 7.484 4.412 7.06 15.35 
Sep-00 26 54 8 3.706 4.269 4.294 7.06 15.35 
Apr-00 25 200 12 7.765 9.216 4.235 7.06 15.35 
Jan-96 37 222 15 10.82 7.585 4.18 7.06 15.35 

May-06 34 176 9 4.824 9.322 4.176 7.06 15.35 
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Now Your Thoughts 
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