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The Earth-Moon System

source: wikimedia
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Earth-Moon Sysrem: Wh‘y_is TRIS IMmporfante
Earth Tides vs ofher things

2025 Kamchatka Tsunami at Crescent City, CA

NOAA/NOS/CO-OPS
Observed Water Levels at 9419750, Crescent City CA
From 2025/07/29 00:00 GMT to 2025/07/30 23:59 GMT
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Earth-Moon Sysiem: Why IS ThIS Imporiante
Earth Tides vs ofher things

NOAA/NOS/CO-OPS
Observed Water Levels at 8725520, Fort Myers FL

Storm Surge, H Ujgfletelple: [elp) 2022  From 2022109126 00:00 GMIT to 2022109130 23:59 GMT
at Fort Myers, FL

source: NOAA
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NOAA/NOS/Center for Operational Oceanographic Products and Services
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— Predictions  — Verified — Preliminary

seowdalls mUsifaccommoaaie
such evenrs

SIO15 (10/1/25): Topic 03 - The Solar System — Part 1



Earth Tides (Sun-Earth-Moon System)

high tide Gravitation and Tides orbits Earth

Where\/er Moon * Earth's surface feels the pull of the

Moon on the near side more than on

|S ‘Overhegd ’ the far side.

... but also on
the ‘ofther side’

— pulling force of gravity (Mooii)
» centrifugal force (Earth)
—— resulting deforming force

low tide at 90°

Watch short Video on tides (3a,b)

SIO15: Chapter 2: Tides
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Change of Tides at a Specific Location

Scripps Institution of Oceanography Pier
Tide Predictions

Latitude: 32°52.0'N ; Longitude:117°15.4'W

Most places on Earth

experience two high tides and i s e
two low tides per day (semi- ﬁ

diurnal tides). i

For example, the fides on g

October 5, 2007 at the SIO e |

pier looked like the diagram B

to the right: Fig. 2.17 ; 4bs Hiwsléon;rﬂel: SRRz

http://ocean.peterbrueggeman.com/pierti
de.html

A few places experience only
one high and one low tide per
day (diurnal tides).

The tides throughout the
day look like this:

SIO15: Chapter 2: Tides 0 24




Change of Tides at a Specific Location

Scripps Institution of Oceanography Pier
Tide Predictions
titude: 32°52.0'N ; Longitude:117°15.4'W

Most places on Earth
experience two high tides and |
two low tides per day (semi- ﬁ

Fangolin . Metres /Feet > [ Tomorrow | \ Yesterday ‘ 1.co.nz

2 LA JOLLA Time zone: 8 Date: Octoberf5f2007

diurnal tides).

For example, the tidegaas -""'"HHH
October 5, 2007 at t- @S alle]aNe|gle N0}

ier looked like th .
-I-p(;e-l-rk](e)(:igek]?: I e ed -I-Ides Occur 4 6 8§ 10 12 14 16 18 20 22 24

Hours (zone time)

L]
d O I Iy :mber to correct for Daylight saving time)

: :an.peterbrueggeman.com/pierti
de.html

A few places experience only
one high and one low tide per
day (diurnal tides).

The fides throughout the
day look like this:
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Earth Tides (Sun-Earth-Moon System)

Gravitation and Tides
* Earth’s surface feels the pull of the

Moon on the near side more than on
the far side.

tides “greatest” when
Sun, Moon are aligned

fides “smallest” when
Sun, Moon are 90°

Legend
— pulling force of gravity (Moon)

» centrifugal force (Earth) Fg S

—» resulting deforming force \

Watch short Video on tides (3a,b)

SIO15: Chapter 2: Tides
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The Moon, Sun and Tides at a Specific Location

o NOAA/NOS-CO-0PS . .
Verified g:fggagetzlsziaf’r\gglcted Plot Sprlng Ond neOp
from 2087/06-30 - 20087-87/31 .
' tides occur monthly

neap tide
l
|
{ jp I,|| rll h!

[
U |W ) I

l
I
|

!

to MLLM>
]
@
@
@
—
—_ |

I

I 11

2.

«Q

=

= :

o

[

@

. = __
-—_'-‘t_——,*T__.

-o.
87,04 @7/09 87,15 87,20 87,25 87,31
low DatesTime (Local) spring tide
tide Predicted UL (Obs-Pred)  x Observe d UL+

http://tidesandcurrents.noaa.gov

during a synodic month, La Jolla experiences two spring tides and two
neap tides.

The period between Full Moons is about . )
29.5 days (synodic month). TlQGI rang_e'
High-low tide

SIO15: Chapter 2: Tides



Earth Tides (Sun-Earth-Moon System)

The Moon, Sun and Tides

the Sun also pulls on Earth though the lunar (Moon) tides are stronger

Spring tide: when Sun, Earth and Moon are aligned (syzygy), then Sun and Moon
pull together. The different between high and low tide is then largest. This
happens during Full Moon - when the Moon is on the other side of Earth - and
during New Moon - when the Moon is on the same side of Earth as the Sun is.

New Moon

|dealized!

——

Wdfch shhov_rTH\/fide,ovorr tides (3a,b)

SIO15 (10/1/25): Topic 03 - The Solar System — Part 1



Solar and Lunar Eclipses

Why do we not have eclipses every month?

because Moon’s orbit oround Eor’rh does not lie in the eclipfic

Earth's orbit around Sun

Moon's orbit around Earth
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Jan 2020 Lunar Eclipse

60°N — -

30°N

Latitude o°

30°S

120° W 120° E 180° E
source:
wikipedia

Why do we not have eclipse_s every monthe

because Moon's orbit around Earth does
- not lie in the ecnpﬂc .............................................. e

SN EEEENssssEssEEsEsEEEEEEE: . EEEEE

Sideways view  Moon’s orbit around Earth
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3/2] /1 / Total Solor Echpse

source:
greatamericaneclipse.com

& e n great pluces to see mé’toral
solar ecllps;'zm August 21, 2012&%

Great
American
Eclipse.com

Why do we no’r have ecllpses every mon’rh2

because Moon's orbit around
Earth does
Nnot lie in the ec”pﬂc Sideways view Moon's orbit around Earth
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Next Solar Eclipses

Source: wikipedia/NASA

. Total Eclipse

. Annular Eclipse Kilometers
B Hybrid Eclipse




