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The Truth About Tides

Tides are reliable
Pull on Earth’s oceans by the sun and the moon

Moon takes 28 days to rotate about the earth
Therefore, it takes 1/28t of 24 hours (50 minutes) for the

earth to catch up to where the moon is now
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Lunar Cycle

First Quarter

https://tidesandcurrents.noaa.gov/astronomical.html




It’s a Balance

Earth to Sun = }49,785,000 km

‘ @ Moon = 7.3x10"* metric tons

L

Earth to Moon = 384,835 km

Tide-Generating _ - Mass
Force (Distance)®

Tide-Generating _ . Sun’s Mass
Force of the Sun (Sun’s Distance to Earth)’

*NOTE: The sun has 27 million times more mass than the moon and is 390
times farther away from the earth than the moon.

(390)* = 59,000,000 So.. 2Zmillion _ g 46 or 46%
59 million

Therefore the Sun has 46% of the tide-generating force of the Moon.

http://oceanservice.noaa.gov/education/tutorial_tides/media/supp_tide02.html




Why King Tide?
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Why King Tide?

‘King Tide’ isn’t a scientific term

It is used on exceptionally high spring tides
Occur naturally and regularly

Predictable and expected

Not an everyday occurrence




Perigean Tide

Earth is at the closest to the Sun (Perihelon)

Moon is located between the Earth and the sun (Perigee)

Aphelion
(July 2)

Perihelon
(Jan 2)

Perigee Apogee

Moon Orbit

Earth Orbit

http://oceanservice.noaa.gov/education/tutorial_tides/media/supp_tide0O6b.html




Multiple Times a Year

PERIGEAN-SPRING T

IDE

SUUETT L ——
orbit around sun

NEW MOON (

Moon closest to Earth in
monthly orbit (perigee)

Moon in alignment with sun

mMoon's MONthlY i

orbit around Earth Moon between Earth and sun

Earth's yearly i \ FULL MOON ‘

orbit around sun

Moon closest to Earth in
monthly orbit (perigee)

Moon in alignment with sun

Earth between moon and sun

moon's monthly
orbit around Earth
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http://oceanservice.noaa.gov/facts/perigean-spring-tide.html




Climate Change
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Nuisance Flooding

* Sunny day flooding
" |Increasing frequency of areas wetted during Spring Tides
= King Tide is an indicator of future vulnerability
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Direct Marketing
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Other Items of Interest

s

Seeking King Tides Photos - King Tide, the highest tide of the year, is rolling into Massachusetts October 17 through 19. The Massachusetis Bays
National Estuary Program, Boston Harbor Now, the New England Aquarium, and the Museum of Science-Boston are teaming up to encourage
people to document effects of this natural phenomenon on coastal structures and natural resources with cameras and smartphones. King Tides
occur twice a year, when Earth, the moon, and the sun align and maximize gravitational forces to produce extreme tides and currents. October’s
high tide is expected to be more than 12 feet high in Duxbury and Barnstable, where the typical high tide is between 9 and 11 feet. Extreme high
tides illustrate what may become—uwith sea level rise—the new tidal norm. Head out to the shore to document flooding using CZM’s new MyCoast
app, which is available for free on Android and Apple devices. See MyCoast for details. For more information, including a list of the best sites for

observing the impacts, visit the King Tides 2016 website.

Ocean Awareness Student Contest - The Bow Seat 2017 Ocean Awareness Student Contest promotes ocean stewardship among middle and

high school students and provides cash prizes for winning essays, art, and advocacy. This year's theme, Ocean Pollution: Challenges & Solutions,
focuses on making meaningful connections between ocean health and human activity. Entries are due by June 19.
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Crowd Sourcing

\ New York-New Jetrsey,
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) KING TIDES PrOJECT

Snap the shore ©

Snap the Shore, See the Future.

Whachinatane Kina Tidace CAammiainia

Snap the Shore, See the Future.

California’s King Tides Community.




KING TIDES PROJECT

Snap the shore See e fuvfue

kingtides.net




Social Media - Facebook

Long Island
Sound Study

@iongisiandsoundstudy net

S

e Like X\ Follow 4 Share

Albums > King tide photos, O
King tide photos, Oct 2011

Photo documentation of the Oct 2011 King Tide. More Info at:
http:/longisiandsoundstudy.net/2011/09/capture-the-king-tide/
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Social Media - Twitter

TWEETS FOLLOWING FOL ERS LIKES

1,768 842 1 127 1,283

Tweets Tweets & replies Media
CA king tides 4

@CA_king_tides Pinned Twest

) CA king tides @CA_king_tides - Jan 10
We encourage Californians to photograph HE R Y
ultra-high #ingtices to p I Thank you for adding your #KingTides photos to our @Flickr pool so they can be

ek T SL G g used for science, education, & policy flickr. com/groups/cakingt. ..
impact the places that matter most to us.

¢ California
& califomia kingtides.net
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MyCoast — Massachusetts King Tides

6 MyCoast MAMyCoast StormReporter King Tides  Register Login  Support

MyCoast: Massachusetts

A project of the Massachusetts Office of Coastal Zone Management
MyCoast: Massachusetts s a portal for the Massachusetts Office of Coastal Zone Management 1o collect and analyze pictures and data relating to coastal

events. Information collected through this site is used to visualize the impact of coastal hazards and 1o enhance awareness among decision-makers and
stakeholders. Scroll down 10 view existing reports, or use the buttan below to submit a new report

@ Massachusetts Office of
Coastal Zone Management

Massachusetts MyCoast has 2 Tools Activated

OO0

King Tides StormReporter

Capturing Massachusetts's Documenting Storm Damage in
Highest Tides Massachusetts




Photos

c MYCoaSt MA MyCoast StormReporter King Tides Register Login Support
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Tides in Boston

NOAA /NOS/CO-0OPS
Observed Water Levels at 8443970, Boston MA
From 2016/10/01 00:00 GMT to 2016/10/31 23:59 GMT
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October 2016 King Tide

NOAA/NOS/CO-OPS
Observed Water Levels at 8443970, Boston MA
From 2016/10/16 00:00 CMT to 2016/10/20 23:59 CMT
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Extremals in Boston

Meters above or below Mean Sea Level Datum

Annual Exceedance
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NOAA Classification of N

NOAA Technical Report NOS CO-OPS 073

Sea Level Rise and Nuisance Flood Frequency
Changes around the United States

Cire Dovd w Annapk. Marsband Mass CrdV o s M Gruvers

Silver Spring, Maryland
June 2014
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uisance Flooding

Table 1. NOAA water level ganges. location, start of analysis, MSL trond, and nuisance flood level (m)
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Nuisance Flooding Days Across NOAA Tide
Gages

o0
=
T -~
5
S 9
= >
g e
C m™
3
=
=

Earth's Future
Volume 2, Issue 12, pages 579-600, 18 DEC 2014 DOI: 10.1002/2014EF000272
http://onlinelibrary.wiley.com/doi/10.1002/2014EF000272/full#eft254-fig-0003



http://onlinelibrary.wiley.com/doi/10.1002/eft2.2014.2.issue-12/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/2014EF000272/full#eft254-fig-0003

Future Nuisance Flooding at Boston
Caused by Astronomical Tides alone

234 - I
232 -
= 230 !‘ "-
S 2281 !i '. !g il
S 226- ||! ! \\ 'l i
.i igzd Nuisance flood level 1' I!" l I
§ 220 Rl ik I it
,] i uii; §
g 218 l'lli‘ | i‘ ','l ||| il i‘ ' l””
O 216 - .‘l I |||| I‘., , ’
& 2141 ‘3!” II. . -|-|'|'
212 - | | | % Il' ||| i
— ' i e 'I"' i
210 L Tl 11 | I||||,uill ft :l.;.lllll itk | ||l n.
1960 1970 1980 1990 2000 2010 2020 2030 2040 2050
MSL as observed 4 P MSL extrapolated at 2.8 mm/y

Earth's Future
Volume 4, Issue 12, pages 578-587, 13 DEC 2016 DOI: 10.1002/2016EF000423
http://onlinelibrary.wiley.com/doi/10.1002/2016EF000423/full#eft2155-fig-0004



http://onlinelibrary.wiley.com/doi/10.1002/eft2.2016.4.issue-12/issuetoc
http://onlinelibrary.wiley.com/doi/10.1002/2016EF000423/full#eft2155-fig-0004

NOAA Sea Level Rise Trend

Meters

8443970 Boston, Massachusetts

2.81 +/- 0.16 mm/yr
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