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Horves’r Moon 2025

# Some full moons are nomed

@ Harvest moon = full moon closest to equmox

). Sep’rember 29, 5:57 am EDT |
Y Exact time of moon at elongation of 180° .

) Moon bright at rising for days

- Allowed farmers fo work into the night
@ Hunter's mooh = follows Harvest moon

) October 28, 4:24 pm EDT |

Y Exoc’r ’rlme of moon at elongo’rlon of 180°



Harves’r Moon 2023 Illus’rm’rlon

. i‘«’ Some full moons are named
% Harvest moon = full moon closes’r to equmox

)//J//J o)i5)e) r)m

Autumn eclig f)r ic at
low angle tio horizon!



Harves’r Moon 2023 Illus‘rra‘rlon

i‘«’ Har'ves’r Moon at sunseT
% Moon as Sept. Equinox rises over 6 days

9/16/23 OrS6) pM), MooNriIsSe 96 min. berore sunsei

I/ 2774/ 23 6r:32 pm), moonrise i min. before sunsei: Near J\/ frull ” oon
D/ 28Y/2S 6261 pm), moeonrise 7 min. before sunsef r’JS Wigmin an
D/29/ 23 6:24 pm), moonrise 16 min: affier sunsei hour of° sunsel
9/:30/:25 6r201pm), moonrise 40/min. aiier sunsei for 6 days.

10/017:231 6516 pm, moohnrise 67 min. arfer sunsei

Alf. =1 9.7°
e Az = 120,17
Alt. = -14.5° Full' Harvest Moon on 9/29/23
AZ. = 46.9°



Harves’r Moon 2023 Illus‘rra‘rlon

i‘«’ Har'ves’r Moon at sunseT
® Moon as Sept. Equinox rises over 6 days

9/16/23 6:36 pm, Moepnrise 96! min. befoere sunset N

2 ), ) o)o) " 4 . i [ ) 7 \,
I/ 2774/ 23 6r:32 pm, |moonrise i min. before sunset: learly fiull ” oon
D/26//231 6126 pm), IMeoNrISe 7 min. bejore sunsei: 'r’J”/Q’ Within an
D/ 29)2381 624 pm), Imoeonrise 16 min: arfier sunsei Rour oif* sunset:
9/:30/:25 6r20lpm [moonrise 40/min: aiier sunsei forr 6 CfCi\/S,
10701725 6r16) phJmoohrise 67 min. aifer sunsel

qujmox
ru;‘ [ON| rises

- minuties e
, , ) Alt. = ./
eari ler eacn Az = 1201° e
Ja
Al+ = _14 B° Full' Harvest Moon on 9/29/23
Alt. = -14.
AZ. = 46.9°



Harves’r Moon 2023 Illus‘rra‘rlon

i‘«’ Har'ves’r Moon at sunseT
% Moon as SepT Equinox rises over 6 days

9/26/23 050 pm), MEoNKrISe 96 min. before sunset

927231 6:312L pm), moonrise 31 min. before sunset Nearly full ” oon
D/26//231 6126 pm), MEOArISe 7 min. bejore sunsei: r’j”/j WItAIN an

D/29/ 23 6:24 pm), moonrise 16 min: affier sunsei Rour oif* sunset:

9/80/:235' 6r201pm), moonrise 40/min: afiier sunsei for 6 days.

10/017:231 6516 pm, moohnrise 67 min. arfer sunsei
120.1% - 48.5° = 71.6°

Moon moves southwarad along hosizon

(as' Sun does afifer Sept. Eqguinoxt!)

5.7°+145° = 20.2° Alt. = 9.7°
B \oon Stiays Az, = 120 10
CJJS/ fio horizon: -
Alt. = -14.5° Full' Harvest Moon on 9/29/23
AZ. = 46.9°



B GravuTy

(&) Depends on mverse 3
of distance squared

g Earnth
~ atftracts
P M"O'-O.n B




% Gravity oy
(% Depends on inverse
- of distance squared F, G —
&% Differential gravity __ r |
D Moon's pull stronger on near side of Earth than

~ center or far side |

Gmm,
2

Center ~ - -
rM to Center

F

Photo by Marc Staves 2011 ~



A leferen’rldl Gravity

Tides

- (% Distorts Earth

D Pulls near side ‘roward F
Y Pulls center less hard

) Leaves far side behind

 Tidal bulges

Gmm,

2
4



' ~ Tides
* Tldal Bulges :
(% Earth rotates undernea’rh Ll e

) Lag behind sunlunar point 7da| bulges




S - Tides
= Tidal Bulgesie =
(% Slow Earth's rotation |

| '))_ Day lengthening by 1.4 ms each c‘en’rury' i
Y 4.5 billion years ago (moon formed), day 18 hours long -

-® Speed Moon in its orbit

D Moon is moving away at 3.82 cm/yr'
Y 25% closer 3.2 billion years ago

lf.i’v‘; ~ B l : % (—
. buige 4 Ao
attracts Moon. - )
ToEE aftfracts 4
Moon . B e | |
y Marc Sta | 2011 s - i BUIge -



- Tides Caused by the Sun

% Sun much blgger much far’rher away

' @ Tides add to Moons | E T

" D Spring Tides = Spring|iides
Y Solar & Lunar tidal bulges add ~ Lunar Tides

Y New & Full moon
| | | Solar Tides




- Tides Caused by the Sun

% Sun much blgger much far"rher away

@ Tides add to Moons

)Neap Tides

Y Solar & Lunar tidal bulges per‘pendncular'
Y Quarter moons

Lunar' Tldes e



King Tides

% King Tide = Spr'mg Tide at Perigee _
® Apogee (mlcromoon) weakens lunar tides
- ® Perlgee (supermoon) s’rreng’rhens lunar tides: -

Lunar Perigee and Apogee

Calculator

Perigee https://www.fourmilab.ch/earthview/pacalc.html

2010-01-30 2010-08-25
356,790 km 406,357 km
34.06 arc-mins 29.74 arc-mins
Altitude @ 68.82° Altitude @ 44. 87"

hT‘rps //epod usra. edu/blog/2011/03/full moon-comparison- -0f-2010.httl

To display the date, time, and distance
ye , enter thr‘ year in the box below and pr ate”. Depending on the speed
le for the results to appear in the text boxes.
requires your browser to support JavaScript, and that JavaScript be
; all computation 1s done on your own computer so you can, if vou wish,
save this page in a file and use 1t even when not connected to the Internet.

Year: | 2025 Calculate | | Previous year || Next year

Perigees and Apogees

F+5d11h
F+3d 9h

hh

Jun 2 - 2d 1 8
Jul 2 B ; \-4d Aug ] F-7d11h
Aug 14 18: ; d] Aug 1 B ] N+&d Sh
Sep 1 11 : d1 E 95551 N+4d13h
Ooct 8 18 k 1d 3 . : 444 N+2d11h
Mowv 5 : < g \ N- 3h
: 1 gh



https://www.fourmilab.ch/earthview/pacalc.html
https://epod.usra.edu/blog/2011/03/full-moon-comparison-of-2010.html

Lunar Perigee and Apogee
Calculator

https://www.fourmilab.ch/earthview/pacalc.html

To display the date, time, and distance of lunar perigees and apogees for a given
year, enter the yvear in the box below and press “Calculate™. Depending on the speed
of vour computer, it may take a while for the results to appear in the text boxes.
! This page requires vour browser to support JavaScript, and that JavaScript be
enabled; all computation 15 done on vour own computer so you can, if yvou wish,
save this page 1n a file and use 1t even when not connected to the Internet.

Year: | 2025 || Calculate || Previous year || Mext year | ee and Apogee
) ulator
Perigees and Apogees ‘hview/pacalc.html
. xrigees and apogees for a given
Perigee Apogee culate”. Depending on the speed
------------------------------------------------------------------ ilts to appear in the text boxes.
Jan 7 23:36 370171 km F-5d22h  Jan 21 4:56 404298 km F+7d &h aScript, and that Iﬂ}f’ai’-cnp‘ﬁ_s‘f
. . nputer 50 you can, if yvou wish,
Feb 2 2:44 367456 km M+3d14h Feb 18 1:12 484881 km F+5di1lh nected to the Internet.
Mac 1.21:28 361966 km  M+1d28h ~ Mar 17 1A:3R 485752 km F+3d oh
Mar 3@ 5:27 358126 km N+ 18h a year || Next year |
Apr 27 16:16 357118 km - M- 3h N@W moons near pemgee
May 26 1:38 359222 km M-1d 1h Jun 7 18:44 4085551 km F-3dz1lh ees
Jun 23 4:44 363176 km N-2d sh  Jul 5 2:38 484626 km F-5d18h
Jul 20 13:54 368646 km  N-4d Sh  Aug 1 20:38 484163 km  F-7dllh _ Apogee
Aug 14 18:02 369286 km F+5d180h  Aug 29 15:35 484551 km N+6d 2h .56 404298 km  F+7d 6h
Sep 18 12:11 364780 km F+2d18h Sep 26 9:47 405551 km N+4d13h 12 4odssl :m Egjl;:
H m
Qct 8 12:37 359818 km F+1d Oct 23 23:32 406444 km - N+2dl1lh 49 406294 km + F+ 22h
= Mov 5 22:3@ 356832 km ++ F+  Sh . 1350 406244 km + F-1d16h
PIBEERE | Dec 4 11:07 356961 km + F-  12h Full moons near perigee et e
: : m _
356,790 . . 1138 4084163 km  F-7dlih
King Tides, Mar.-Apr. and Nov.-Dec. 2025 | [ eesstim eed o
. Altitude ¢ ] o
) - — - - - - H m -
oy :49 406692 km -- N-  3h
https://epod.usra.edu ) 11 406327 km - N-2d19h
New and Full Moons



https://www.fourmilab.ch/earthview/pacalc.html
https://epod.usra.edu/blog/2011/03/full-moon-comparison-of-2010.html

Lunar Perigee and Apogee
Calculator

https://www.fourmilab.ch/earthview/pacalc.html

New and Full Moons

New Full
2024 Dec 38 22:28 28025 Jan 13 22:28
2825 Jan 29 12:37 2025 Feb 12 13:54
2825 Feb 28 @:47 2825 Mar 14 6:56
2825 Mar 29 11:80 2825 Apr 13 @8:24
2825 Apr 27 19:33 2825 May 12 16:58
2825 May 27 3:84 28025 Junm 11 7:46
2825 Jun 25 1@:34 2825 Jul 1@ 26:39
2825 Jul 24 19:12 2025 Aug 9 7:57
2825 Aug 23 6:87 2025 5ep 7 18:11
2825 5ep 21 19:55 2025 0ct 7 3:49
2825 Oct 21 12:26 28025 Nov 5 13:28
2825 Nov 28 6:48 2025 Dec 4 23:15
2825 Dec 286 1:44 2826 Jan 3 18:84
4

_ e — _ 111 406322 km - N-2d1%h
5



https://www.fourmilab.ch/earthview/pacalc.html
https://epod.usra.edu/blog/2011/03/full-moon-comparison-of-2010.html

Lunar Perigee and Apogee
Calculator

https://www.fourmilab.ch/earthview/pacalc.html

N d
VA Full Moons

New
2824 Dec 38 22:28

2825 Jan 29 12:37
2825 Feb 283 @:47 FU11
2025 Mar 29 11:00 20825 Jan 13 22:28
' L 2025 Feb 12 13:54
Hunter's and Cold Moons 2095 Mar 14  B.56
are super moons with 2025 Apr 13 @:24
: 20825 May 12 16:58
perigee 9 hours after or o2e Tun 11 7.ae
12 hours before full 2025 Jul 18 20@:39
| 2025 Aug 9 7:57
moon‘ n 2825 Sep 7 18:11
(Jun 23 4:44 363176 km  N-2dSh  3pO5 Oct 7 3:43
Nov 5 22:30 356832 km ++ F+ Oh [EEES Nov 5 13:21
Dec 4 11:07 356961 km + F- 12h ) (2025 Dec 4 23:15
T - - . -- 20826 Jan 3 10:04
2010-01- l|DEC 4 11:87 356961 km + F- 1Zh
356,790
.06 arc-1 King Tid S,M ~M nd Oct
Ry | "o Tides. Mar-May and Oc Y

HTTps:)/epod.usm.edu

111 486322 km - N-2d1%h

New and Full Moons

A



https://www.fourmilab.ch/earthview/pacalc.html
https://epod.usra.edu/blog/2011/03/full-moon-comparison-of-2010.html
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