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Monday For-Credit Test - Canvas

= open Sunday noon
= due Monday by 11:59 om PDT
= fopics 1- 3 (incl. lectures slide, notes, short videos)
= multiple choice
= only one answer correct
= 20 questions (0.25 pt each)
= = 30 min (start any time, but you have only 30 min after start)
= yOU see only one question at a fime
" YOU cannot go back
= yOU can take the test only once
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- no need to have camera on during test
~ - no need to Zoom record your test
- do not ‘screen shot’ test questions (this is considered cheating)
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Practice Quizzes - Geowiki

- anonymous; not monitored; take as often as you want
- don’t ask for editing access!

Online quizzes are stored at Google and are NOT-FOR-CREDIT self-testing only. We do not keep scores! You can take
General Info links. You can take the quizzes as often as you want. Steps you take:

ture Schedy
Lecture Schedule and LOCIUre Scheduie
Material UCSD emall address (other emalls will not work!)
Lecture Slides and Quizzes | PLEASE DO NOT REQUEST EDIT ACCESS!
Homeworks/Tests > ssage appears that your response was recorded
SN R LRI o for feedback on your response (response appears (n new tab)
Field Trips or
hit submit another response to retake test
after viewing your score in the new tab, go back to the old tab to submit another response!

pther links

Earthwatch/News Clips »
The lecture slides are in pdf format. Please be patient! Some files may take a while to load into your browser.

B # FACEBOOK PAGE SPECIAL NOTE: For the first time this year, the slides are posted well in advance of the Fall quarter. The slides are i~
. . content for Fall Quarter may vary, and updates may not be avallable until AFTER the lecture was gliven.
Tides
Discussion
Bl NASA Earth Observatory Y‘op'c Topic Lecture/Short Video Slides Quiz Number Lecture Q8A Worksheet
. Slides

Discusslo,

seful klets
Useful Boo virtual Beach Walk Quiz 28

1 Introduction to Natural Disasters Quiz 1
3 Energy Sources of Disasters
Video2ab
The Solar System Quiz 3a
Video3ab Quiz 3b
The Layered Earth, Continental Drift and Plate Tectonics
o4ab Quiz

Earthquakes and Plate Boundaries
VideoSa
VideoSb
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Homework |

6) News Clip September 28, 2025:
a) At the time of the news clip, tropical storm weather in the Atlantic affected islands in which area? (0.5 pt)
b) Which name did this particular unnamed storm eventually get? (0.5 pt)
¢) What was the name of the other hurricane at the time? What was its category? (0.5 pt)
d) Which specific areas did this storm threaten? Name 3 areas. (0.5 pt)
e) At 5 pm EST how far was the unnamed storm from the Central Bahamas? Include units. (0.5 pt)
(2.5 points total)

7) News Clips September 25 and 26, 2025:
a) What was the name of the typhoon that battered countries in the western Pacific? (0.5 pt)
b) Which four countries (not cities!) were most affected? (0.5 pt)
c) As of 9/25/25, how many people lost their lives? (0.5 pt)
d) At the time of its greatest strength, what was the highest sustained windspeed? Include units! (0.5 pt)
¢) What was its windspeed upon making landfall and what was its category by then? (0.5 pt)
(2.5 points total)

— as spelled out in the clip, and a recognized in the U.S.
for b) only, news clips sep 27 may help best
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Ages of The Universe, Sun and Earth

Protoplanetary disk = Moon Formation
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~ Source: wikipedia o
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universe: ~ 13.8 billion years

solar system: ~ 4.5 billion years

sun and planets formed at same time

moon: ~ 4.4 billion years (Mars-size impactor on Earth)

e —
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Earth Tides (Sun-Earth-Moon System)

Moon

high tide Gravitation and Tides orbits Earth
Wherever Moon * Earth's surface feels the pull of the

Moon on the near side more than on

|S ‘Overhe(jd ’ the far side.

... but also on
the ‘ofther side’

egend
~——= pulling force of gravity (MoGH)
» centrifugal force (Earth)
. resulting deforming force

low tide at 90°

"~ Watch short Video on fides (3a,b)

SIO15: Chapter 2: Tides
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Members of our Solar System - Planets

“Planets”

terrestrial planets, inner p.: Mercury, Venus, Earth, Mars
(high density); rocky planets

giani-planeis;-outer planets: Jupiter, Satum:{gas), Uranus, Neptune (ice)
(low density)

~
-~
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Angular Momentum

Mars
Earth
Venus
Mercury

Jupiter

Imoge S. Morshok Eor’rh Por’rrofr ofo Plcme’r”

momen’rum:
ongulor momen’rum:

— e T e

plone’rs hove 99% of ongulor momen’rum |

T ——— . M P— P

comparable angular momentum
1-> inner planets orbit faster than outer planets
(like skater tugging in arms)
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Mars
Earth
Venus
Mercury

Jupiter

Imoge S. Morshok Eor’rh Por’rrcu’r ofo Plcme’r”

| Orbit . esdiscoveredin 1930
> highly elliptical « Only 2/3 of Moon
> Tll’red W|Th respec’r to echp’rlc « Weird orbit
AR = 3 “==— «|arge satellite (Charon)
~ +« Smaller than Xena (2005)

.

Renamed: Eri;
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Dwarf Planets

Largest known trans-Neptunian objects (TNOs)
Image: http://en.wikipedia.org

Dysnomia
e

aill '\ Cr}aron .
O ¢ ¢

Eris Pluto 2005 FYq 2003 ElLg,
Makemake

- o ——

Xeno (2005)

. (farther out
~—~— than Pluto)

7 DWARF PLANETS (2006)
v own orbit around sun
v not at satellite

v’ round
v has NOT cleared its orbit

SEERERErcEC horon)
« large trans-Neptunian objects
« |arge asteroids (e.g. Ceres)
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The Asteroid Beli

ey S S Y Y R

Bode’s Law

22z L see course
> book!

source: wikipedia  « o

. dsh’ré»r‘oid- belt between Mars, Jupi’rér
(tug of Jupiter prevented planet formation)
¢ source of some impactors
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Asteroids

Ceres; 240 km across
dwarf planet.

 rocky
« |low density

IDA; 56km long + Dacty!

source: wikipedia/NASA source: wikipedia/NASA

7 most too small fo be rounded
3 large > 500km diameter (Ceres, Pallas, Vesta)
some have Earth crossing orbits: Apollos
(Amors: Mars-crossing)
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Fig 3.14

Apollos - Near-Earth Asteroids

101955 Bennu = discovered 11 Sep 1797
~ may impact 24 Sep 2182 £ 6 years
mean radius 245 m

OSIRIS-Rex mission 2016

returned samples to Earth (1 cup?)
9/[24/25

opened 1/13/24"(122°g/4.3"0Z)

g sgufce:_wikipedio/NASA

— 1) what are they
really made of¢

—

— ——




DART - Double Asteroid Redirection Test

Launch: Nov 2021 (SpaceX Falcon 9), Vandenberg, CA
Refrigerator size (372 kg) (NASA)

Dimorphos, moon of Didymos

Impact: Mon 9/26/22 (equivalent of 5 fons TNT); 150 m crater
analyzed data for next 6 months

Purpose: deflect Dimorphos/shorten orbit by 73 s

actual: shortening by 32 min!

Double Asteroid Redirection Test

2) can we
— preventimpacte

ESA follow-up launch
- of Hera 2024
= fo arrive 2026

e —
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2020 Comet NEOWISE

NEOWISE Progrom

“find NEOs"
(Near-Earth Objects)

. brlgh’res’r come’r Ig N hem|sphere since 97 Hale-Bopp
 discovered 3/27/20 (NEOWISE mission/space telescope)
* long-period comet

+« perinelion 7/3/20
* visible with naked eye (22




Comets

o " McNaught, 2007
dirty snowballs Lovejoy%m 1

* icy (frozen volatiles)

e rocky core (few km across)
(Halley comet: 40km)
* sunlight and solar wind
-> comet ejects ionized gases and dust

el

I Hale-Bopp,
~ Hyakutake, T 1997
1996 ey SRR T P R e

« Kuiper belt beyond Neptune: short-period comets
« Qort cloud: long-period comets




Piuto’s
NOTHIT Ry

Kuiper Belt and outer
Solar System planetary orbits

The Oort Cloud | g
(comprising many
billions of comets) ‘

Oort Cloud cutaway
dré ! from
s

ilustraton (NASA, JPL)

Comets

Orbit of Binary
Kuiper Belt Object
»1998 WW31

... most comets are long-period
- highly elongated orbit
often not discovered untfil late

Kuiper belt béyond Neptune: short-period comets
(recurrence < 200 yrs)
Oort cloud: long-period comets
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1994: Comet Shoemaker-Levy 9
UV Hubble Image taken 21 July1994

Jupiter in Ultraviolet

« first observation of an extraterrestrial impact
« discovered 24 March 1993 at Palomar Obs.
« probably captured by Jupiter 20-30 years earlier
« fragmentation during July 1992 encounter
« impact 16 — 22 July 1994
- scientists argued whether impact would be seen
at all W] o o
 captures by Jupiter not uncommon (19 July 2009) i o Tt
 ("cosmic vacuum cleaner”) s

Hubble Image faken 17 May 1994
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Comeils — Where does Eor’_rh’s Wo’rer come frome
9/29/15

currently a matter of great debate
<~ comets some have organic compounds

< primordial | |_|QU|D

cartn - =% WATER
Z ELerceFI)odus =3 FOUND
§ Mars?? [ESE ONMARS

Wo’rer #1 condition for life fo form

Surprise! Water Once Flowed on Huge
Asteroid Vesta

all, SPpac

2015 11:00am ET

Liquid water apparently flowed on
the surface of the huge asteroid
| Vesta briefly in the relatively recent

S “Nobody expected to find evidence >
of water on Vesta. The surface is Source: San Diego U-T
very cold and there is no
atmosohere. so anv water on the




Comelts & Meteor Showers

Meteor Shower. comet dust burning up in atmosphere
remnant tail/debris field of ancient Earth-crossing comet

Debris &
€

“— shows at same time every year

whenever Earth moves through debiris field
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MeTteoriies

Meteoroid: object entering Earth’'s atmosphere
comet, asteroid or similar

Meteor: phenomenon seen in sky (shooting star)
Meteorite: piece(s) left on Earth’s surface after impact
2T l\ : \ ’» ’ S 3

e

> C -~
‘:?..4‘ 3 A
y I
Sirn® -
g;{_&'-- ) N e
| GRS e
e, 0 P

A S

B At

Wil_iqrhe’r’re meteorite i sthfing stars

T S N ——— —

fragments of asteroids and comets that impacted on Earth
1 % stony meteorite (less likely to survive)

% iron meteorite (from core of differentiated asteroids)
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Bolides/Firetalls
extremely bright meteors « no day/night difference

« geographically random
Bolide events 1994-2013

(Small asteroids that disintegrated in the Earth’s atmosphere)

Day (255)  Night (301) 100 EneTrSSO(GJ) 10000 100000 1000000

most meteoroids burn up

source: wikipedia i . j

in Earth’s atmosphere

—
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The 1908 Tunguska Event

mass exploded <10 km high in atmosphere?

Providgfiiya, *
ARCTIC OCEAN Anadyig==—f &)
|/ X
—0_—
% Patropaviovsk-
. S \ by Magadan  / oKamchatskiy
*MQSCOW /s ) JNoritsk @ ‘
Nizhni d AT a .
JNizhniy Novgoro 1 ¢ ¢ 8 2 Yakutsk . . NORTH
\Kazan' \.\? 4 \ ! PACIFIC
oSS 3 Ggogad Yekatgfinburg ) _ LR St
Chelyabingé, , . { o—Tunguska Event ol
\ 0im:
. WNevel
f B;Uakhan‘ Omsk by SK‘ Khabarovsk b . (
Novosiblrk it g T AN
KAZAKHSTAN X SHIN Nakhodka 5
Nachvosics .

source: wikipedia
felled trees
no radioactivity remains from
blast = 12-15 megatons (Bikini Atoll Bomb) -l Comet Encke222

light phenomenon 200 km away

people knocked off their feet from shock wave
pressure fluctuations in Britain

volcanic area
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The 15 Feb 2013 helyobine’reo

Q300 600 km ) Providariiya, ©
M0 600mi A / —a [ {
ARCTIC OCEAN / [ Anadyipmm ] o
/ | v I T4 ng Sea—- Y&
&\ ; / /
oL . \» > A \
¢ T \ 7, N «
\Wyborg A 1 - (L~ » .‘,.(;;
S&m .F'nﬂ‘pujﬁo&lk'} a } : ,“"4 - ) N ‘
Petarsbyrg ArkhangelaRe. o 0 = / % A 1 Patropaviovsk-
" g A N 1 \ ® Magadens 1 eKamchatskiy
*MOSCOwW A CIR Y Heitsk @ N \
QuztmiyNovgorod AN RS ¢ ? £~ Yakutsk phet 5 NORTH
S o 4 % i
Kazan' @7 j 0 J I PACIFIC
- . ! =i } =~ xime | OCEAN
Yekat.arinb\:g o A X N xzuuns‘
Chelysbiog 4 — | o—Tunguska Event ol
\ A\ \ 0im:
; N \ )
| { Khabarovsk N?“l /
; | ok s/ ) D P v
:Jovoanblr& AL § ""‘AM})M‘
B ¥ vavAvUSTAN | 2 Irkutsk, / ) TS
\ L X SHIN Nakhodka -
== | ~ \ W @ Vostochrlyy
ed A —— 1. xor g Viadivostok

source: nationmultimedia
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The 15 Feb 2013 Chelyabinsk Meteor

remains from 30-m

2 iah i 2
mass exploded ~25km high in atmospheres asteroid 2012 DA,

16h lateree

Chelyabinsk ZiInC FOCIONY me e

DI S0 NB00 K 1 . [ ) ] Providgniya, *
- | / 2 S [
ARCTIC OCEAN Anady(.':.’—r,‘,‘ . i‘.
|
} \
™
|
M | Petropaviovsk-
\§ Y \ P Magider// IKamchatskiy
*MOSCO\N (o ! Y Joritsk \ @ -
W L ]

Niznmiy Novgorod \‘ e \2 Yo s N
\ { PACIFIC
S b5 e | OCEAN

ek <) dinddyk

{ s—Tunguska Event ol

‘Nevelli

7.“5“ 1 e - b NG K’bv“lb"y‘:mmnoymsk ) ;., ./\ o
) ; AL KAZAKHSTAN Irkutske, - . A
) p : o @ \osl
g3 Viach ?3?“

B a2 — . source: wikipedia Y. Chelyabinsk Drama Theater
blos’r =<1 mego’ron (Tungusko 10x larger!) =y

(20-30 Hiroshima bomb) | I] h[ o I "

" light phenomenon 200 km away 1 ! U

large number of small meteorites

- roof of zinc factory collapsed (from shock wave?¢)
injuries due to blown-out windows (7,200 buildings)
ground movement recorded 4000 km away
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