YELLOWHEAD REGION EDUCATIONAL CONSORTIUM
GEOGRAPHY 1310
INTRODUCTORY PHYSICAL GEQGRAPHY

FALL TERM, 1992 LECTURES: FRIDAY 900 - 12:00
IRSTRUCTOR: Jack Park LABS: FRIDAY 1:00 - 4:00

IEXT: Strahlar , Alan and Arihur. Modern Physical Geographyy, Fourth Editon
Toronto: Joho Wiley ard S0ns, Inc. 1992, 638 p.

APPROACH: | troduct fon to the atmosphers snd biosphers - Physical elements of
weather and climala - Causes, chanoes and patterns of wealhar -
Climatic classificatton - interrelationship of climata, solls and
vegptation. Leboratory work required

EXArS: Lab Exam 1 = October 9
Midterm - Gclober 23 (format m/c, T/F, definilien, essay)
Lab Examn 2 - November 20

F inal - December 4 {formal: m/c, T/F, definition, assay)
COURSE MARK:  Lab 1 - 132
Midterm = 308
Lab2 - 15%
Finat - 402
PIARKING SCHEME: Flral Course 3 Flnal Mark
ah - 100 9
&2 - &9 8
74 - 8 7
66 — 73 £
o8 - &5 5
50 - 57 4
30 - 49 3
< 30 2
LAB SCHEDULE: LAB | - SEPT. 4 - SOLAR RADIATION {EARTH/SUN RELATIONSHIPS)
LAR 2 = SEPT. 11 - |MSOLATION

LAB 3 - SEPT. 18 - ATMOSPHERIC PRESSURE, PRESSURE SYSTEMS, WINDS
LAB 4 - SEPT. 26 - MOISTURE IN THE ATHOSPHERE

LAB S - OCT. 23 - MIDLATITUDE CYCLONIC WEATHER SYSTEMS

LAB 7 - OCT. 30 - WORLD CLIMATES

LAB & - NOV. & — VEGETATION AND CLIMATE




ENERGY AND TEMPERATURE
Readings: pp. 10-16, 23, 25-28, 62-71, chapl. 3.,

A, Meathods of heat transfer
1. Conduction
2. Convection
5. Radiation
a ‘Wavalanglh
b. Frequency
¢. Elsctromagnetic spectrum

8. Solar energy input to the lop of the earth's atmesphere
. Earth-sun relattonships
a. Theearth's {lited axis
b. Sun angle
¢, Daylength
2. Seasonallly
. Jung solslice
b. December solstice
. Autumnal pquings
d Yernal equing

C. Composition and effects on radiation of the sarih's atmosphers

1. Mon-varient gassas
8. Nilrogan
b. Croyoen
¢. Argon

2. Yarient gassas
3, Carbon dioxide
b, Watar vaper
¢. Ozone
d. Mathana

3. Aerosols

D. Yertical energy structure of the aimosphere
|. Troposphers
2. Strolesphers
3. Mesosphers
4. Thermosphers

E. Energy balane at the sarih's surfaz
1. Albedo

Specific heat differences of land and waler

Local enargy budgat

Lalitudinal imbalanca of solar rediation

L EH pa
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Reedings: pp. 23-24, chapt. 5, 129-130, 137-129.

& Almospharie pressure
1. Units of messurament
2, |sobars and wealher maps
3. Formation of & stmphe convection ol

B. Advection

I, Forces acting 0 producs winds
8 Pressure gradient force
b, Coriolls force
¢, Cemirifugal forcs
d Friction

2. Winds
a Gexstrophic wing
b, Gradienl wind
C. Surfae winds

C. General ¢circulalion of the atmogphera
1. Hypothetical girculstion (rotating but homogeneous surfece)
8 Pressurs cells
1; Equatorial Low
£) subtropical High
3) Subpolar Low
4) Poiar High
b, Winds
1) Trade Winds
2} Weslerles
3) Polar Essterlies

¢ Areasof calm
1} Dotdrums
2) Horse Latitudes
d Convection cells
2. Actual clrculation {rotalingand mon—-uniform surfaca)
8 Seasongl reversal of pressura cel1s In northarn hemisphere
13 Slberian High
2) Laurentisn High
31 Aleutian Low
47 lestamdic Low
S) Hawattan High
6 Bermuda High
b. Monsoons

0. Clrculation in the Midiatiiudes
1. Rossty Wave
2. Jol Slream
3. Polar Front



E. Local winds
1. Land BreazeS Ses Breoge
2. Mountain Wind/ Yalley Wind
A Arabalic Wind/ Katabatic wWind

F. Ocsanic circulation
I, Gyres
2. Upwalling
3. E1Mino

MUSTURE N THE ATHOSPHERE
Readings: Chapts, & and /.

A, Transfer of waler 1o the stmosphers
}. Rules for evaparalion
2. Evapolranspiration

B. Measurament of humidity
. Barometers
2. Absolute humidity
3. Specific hum idity
4, Ralalive humidiby

C. Conchnsation
1. Requirsments
8 Relativa humidity
b. Condansatlon nuclel

2, Clouds

a. High family

b. Middie family

& Low family

d. Clowds with vertical development
3. Fog

o, Fogiation

b. Advection

D. Formation of precipitation
1. Bergeron process
2. Coalescanca model

E. Tempsrature lapsa rates
1. Environmental lapse rate
2. Dry adiabatic lapse rale
3. Wl adlsbatic lapsa rale

F. Almospheric stabllity and Instabllity
1. Absolule stabitity
2. Absoluls instability
3. Conditional instebility



G Uplif mechanisms
1. Orographic
8. Windward pracipitation
fr, Leeward rainshadow sffect
¢. Moentain and valley breszes
d Anabatlc and katabatic winds
2. Comvectional
& Land and sea breszes
b. Thundarsiorms
¢ Troplcal oyslones
3. Cytlonig
A Alr masses and sourcs reglons
b. Midlatiude cyclones and fronts
c. Torredos
4. Convergence

GLOBAL CLIMATES
Readings: Chapts. 8, 10, 11 and 12,

A Climatic classification - examples
1. Basad on annual lamperaturs
2. Bosad on ennual precipitation
3, Based on monthly temperalure and precipiialion

B. Strahlsc Climates

I, Low Ladituds
a Wet Equatorial
b. Monzoon and trade wind 1itoral
& Wet-dry tropical
d Ory rophcal

2, Midiatiude
& Dry subtropical
b. Maist sublropical
& Mediterransasn
g, Marine west coast
& Dry midiatitude
f. Moist conlinental

3. High Latitude
a Borsal forest
b. Tundra
. lca sheat

€. Koppan climatic classification system
|, Explanation of sysiem
2. Definition of climates
3. Method of climatic determinatfon



2 YEGETATION AND CLIMATE
Readings: pp. 484-486.508-312, 519-540.

A Ecologieal Energellcs
|, Ecomysiems and biomes
2. Ecological niches
3. Foodchaing and energy Tow
4, Photosynthesis and plant respirathon
5. Pland communities
&. Plant succession and ¢limax

B. The Major Blomes

l. Forest
3, Low latjtude rainforest
b. Broadieaf evergraen forest
¢ Midlatitude deciduous forest
d Cold reedlaleal forest
& Sclerophnyll forest

2. Savanna

3. Grassland
8, Short-grass prairie
b. Tall-grass prairie

4 [esert
3 Sembdesert, thorn forest, sorub
b. Desart shrub and desart

. Tundra

6 LS
Readings: Chepls. 23 and 24,

A Soll-forming processes
1. Weathering: the disintegration of rock
. Physical
1} Thermal axpansion
2} Unloading
3} Crystal growth
4} Biotic
S) Hydration
b. Chemical
1} Hydrotysis
2) pcid resctions
3) Oxidation
2. Translocation
a Eluvistion
b Hiuviation
¢. Laaching
3. Organic activity
a. Nutrient recycling
B, Mitrogen (ixalion
c. Aerallon




B. Properties of solls
1. Texlurs
a [ralnage and sarallon
b, Colluidal aclivity
2. Sructure
8 Pad
b. Fleeculation
3. Acidity
& pH
b, CEC
4. Color
A, Chises
b, Intensity
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C. Faclors affecding sol] devalopment
1. Parent matarial
2. Climate
3. Site
4. Organisms
5. Time

B, Canadisn System of Sofl Clessification
. Brunksohe
Charnozamic

Cryosolic
Gleysollc
Luylsolie
Organte
Podzolic
Fagolofie
Solonetzic

s e b

THE HYDROLOGIC CYCLE AND LOCAL WATER BUDGET
Readings: Chapt, 9.

A, The global water budget
1. Evapotrenspiration
2. Precipitation
3. Runoff and streamflow
4, Infiltratlon and sol] melsture storage
5. Groundwoler

B. The local water budget
1. Definition of varisbles
8 Actual evapolranspiration
b. Polentfal evapotranspiration
. Change in soil molsturs storeos



2. Calculatbon of water budget
a Water balsncs equation

b. Calculation

1) Surplus

2) Daficit



