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Grades

e 2 closed-book exams, 650 points
total

e 3 take-home quizzes, 150 points total

e 5 of 7 in-lecture quizzes, 100 points
total

e 4 in-discussion quizzes, 100 points
total
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Laboratory Section (3L)

GE requirement: Foundations of Scientific
Inquiry—2 courses from Physical Sciences, one
of which is a 5-unit course with lab/demo or
Writing 1l credit.

Lecture/discussion counts as a 4-unit course

Take 1-unit lab at same time to fulfill 5-unit
requirement, if needed

In any case, lab can only be taken
concurrently with lecture/discussion




Web Site

www.atmos.ucla.edu/AS3/as3.html
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on met logy for the non-sci major.

108 0 Breaking News ( Sunday, April 1, 2007 9:27 AM ) Latest Cloud Sightings : :
Dr. Joffrey K. Low Lenticular clouds to the north on
Math Science 1981 W) Spring quarter classes start Monday, April 2, 2007. December 18, 2006. A minor storm H
310-825.3023 passed through a couple of nights H
low@atmos.ucla.edu ) . . . before, and now a cold northerly
AIN: jonwess D e will begin g during Week 1. The first discussion sections meet wind is blowing over the mountains 1
Ofos hoiss Tuesday, April 3, 2007. and creating these clouds. |
1
-00.9- In-lecture quizzes will be given on Wi days of odd bered weeks, so the first one will " ;
M 2:00-3:30 4 Click on the image to see enlarged
T 11:30-1:30 be on Wednesday, April 4, 2007. There will also be two other in-lecture quizzes given at vn;sions. meg 9 ! :
W 12:00.2:00 random, unscheduled times during the quarter. ! |
:
Allin MS 1981 In-discussion quizzes will be given during on od weeks. 1

The first in-discussion quiz will be given during the Week 2 discussion sections. N

Look at your grades!

Return to the Department of Atmospheric and Oceanic
Sciences site

Secure login to my.ucla.edu to see 1
your homework, lab, and exam scores |
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The Weather Channel (weather.com)

. o UCLA BruinCam (Royce Quad, real-ime streaming video) |
» National Weather Service, LA-Oxnard o Venice Beach (view of the bikeway) .
e LA .-Sulphur Mt. Doppler RADAR-short-range composite reflectivity e Santa Monica Bay (wide view from Catalina to Santa Monica)

. 4 lution IR Satellit ity western JEastern Pacifi o Hermosa Beach (northnorthwestward view toward Malibu)

e 1 km resolution Visible Satellite Picture uthern Californi o Downtown Los Angeles skyline

* Local Zone Forecast for L A from NWS o Mt Wilson

* NWS Forecast discussion for SoCal . rigl m;

e South Coast Air Basin Hourly Weather and Pollution Data o USC TommyCam

T
I T . i :

Traffic sneeds amund UCLA (LA-DOTY

my.ucla.edu

.




Textbook

SIXTH EDITION

E. Aguado and J.E.
Burt, Understanding

Weather and Climate,
6th ed.




Podcasts

Audio recordings of lectures,
enhanced with slide builds

Go to class web site to get instructions on
how to subscribe using iTunes




Ch. 1: Overview of the
Atmosphere and Weather

The Atmosphere
> Gaseous Composition

-> Vertical Density, Temperature, and
Pressure Profiles

> Atmospheric Layers
-> Evolution of Earth’s Atmosphere

Weather

-> Definitions and Disciplines of Study
-> Weather Elements

-> Historical Highlights
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Atmospheric Dimensions
100-500 km

Total mass: 5 x 1018 kg
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Atmospheric Composition

Permanent/Non-variable/Fixed
Gases

Argon

Oxygen (0.93%) Permanent
(20.95% Trace Gases

Neon
Helium
Hydrogen
Xenon
Krypton




TABLE 1-2 Permanent Gases of the Atmosphere

Constituent
Nitrogen
Oxygen
Argon
Neon
Helium
Krypton
Xenon

Hydrogen

Formula

N2
O
Ar
Ne
He
Kr
Xe
Ho

Percent by Volume

78.08

20.95
0.93
0.002
0.0005
0.0001
0.00009
0.00005

Molecular Weight

28.01
32.00
39.95
20.18
4.00
83.8
18118
2.02

© 2010 Pearson Education, Inc.
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Variable Gases

e Thousands of gases, whose
concentrations vary over short
time scales:

> Water Vapor (H,0)

« 1-4%, depending on temperature
- Mostly located below 10 km altitude

> Carbon Dioxide (CO,)
* 0.038% +0.0006%, depending on season
> Ozone (03)

- Concentration varies with location (urban smog,
stratospheric ozone layer)
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Important Features of
Variable Gases
o Water Vapor
-> Heat transport
- Hydrologic Cycle
e Carbon Dioxide
> Greenhouse Effect

> Respiration/Green Plant
Photosynthesis

- Increasing due to human activities




CO, Concentration (ppm)
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Visible

Ultraviole

s Ozc

-> Absorbs
-> Depletio

e
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solar ultraviolet radiation
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Focus 1-2 (pp. 12-13)

Nimbus-7 Monthly Average Total Ozone for October 1992 Nimbus-7 Monthly Average Total Ozone for October 1997

| a—
<100 180 260 340 420 500>

Ozone (Dobson Units)

NIVR~FMI~NASA~KNMI
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Nimbus-7 Monthly Average Total Ozone for October 2006

NIVR-FMI~NASA-KNMI
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e Methane

- From organic decay, fossil fuel
leaks

> Also a greenhouse gas

CH, (ppb)
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Physical Structure of the
Atmosphere
Density: mass ﬂ
per unit volume P = v
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Pressure = Force per Unit Area

p-_F

A

Force (F)
AR5 K<z -

Total Area (A)

Unit Area
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Vertical Temperature Protile

(km) Thermosphere
85 Mesopause
lons
Mesosphere
50
Ozone Layer
Stratosphere

10 Tropopause

T
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lonosphere

e Outer layers of atmosphere
exposed to strong sunlight

- Produces electrically charged ions




© 2010 Pearson Education, Inc.

Reflected
radio waves

© 2010 Pearson Education, Inc.
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Homosphere

Heterosphere
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Atmospheric Evolution
* Primordial Atmosphere: 4.5 BYA

-> Condensation of Interstellar Matter
(mostly Hydrogen and Helium)

e Secondary Atmosphere: 4 BYA

-> Formed by planetary outgassing (mostly
Water Vapor and Carbon Dioxide)

-> Later, water vapor condensed out to
form oceans, and carbon dioxide
dissolved into the ocean water
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e Green “Plants’: 2.5 BYA

> Green Plant
Photosynthesis released
molecular oxygen into
the environment

e Present Atmosphere

-> Lifeforms and
atmosphere co-evolved to
form “Class-M”
environment: nitrogen/

oxygen
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Meteciogy

Things in air

;{_\
Dynamic i
Meteorology D?,::::::gs

Physical
Meteorology

Upper Atmosphere/
Space Physics

Operational
Meteorology
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Definitions

e Weather

-> An observation of the weather
elements at one point in time

e Climate

- A summary of a set of weather
observations taken over a period of
time

31




Weather Elements

emperatur Pressure

Humidit " SRR + 3 Wind

Precipitation
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STATION MODEL

Middle ¢louds-altocumulus-
6 000 £

/) ‘ f] .

Temperature-81 degrees
Fahronheit o

Visibility -3 miles-
horizontal distance

Present stato of

High clouds-cirrus-
ve 20,000 ft.

A

Arrangement of information around station circle
on weather mop

Sky cover-overcast

Pressvure-
1013.7 millibars

/ressuro change-

rose 0.6 mb. d

urin
past 3 .

hours

weathor-rain shower A Tli;me of frﬁdpho'ion'
- ' 4—

Dew point-66 F- / & KA egon 4 hours ago |
fc;nn%orawrc otb:vhich = 7 | 6‘2\ Past weather-
condensation begins / ‘\"‘\ thunderstorm

Wind direction and Height of low Low clouds-swelling Amount of
velocn%-from southwest, clouds- 1200 f1. cumulus-Amount- precipitation-1,02

263 mph. | above ground |7 tenths sky coverage| |inches-past & hours
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Historical Highlights

Babylonians, Chinese: Astrometeorology

34 BC: Aristotle, Father of Meteorology

Bacon/Descartes—Scientific
Method

Instrumentation

Telegraph

Computers, satellites

21st c.: Modern Meteorology
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