Geography 101 – Physical Geography
Study Guide.
Geography, Location, Solar System, Seasons, Today’s Atmosphere
(Christopherson: Chpts 1 – 3)

Overview/Introduction

earth as a ‘system’ – interaction between solid earth (lithosphere) – atmosphere – hydrosphere

know fields within physical geography

know fields within human/cultural geography

inputs and outputs of systems (closed systems vs open systems)

latitude and longitude

earth’s diameter, 12,756 km, 7926 mile (need to know roughly)

earth has bulge at equator

angle of latitude, lines are parallels

Los Angeles 34°N

How do we find our latitude? (Use North Star, Polaris)

latitude belts – arctic, subarctic, midlatitude, subtropical, tropical/equatorial (know rough latitudes) – What climates/vegetation do you associate with each of these?

angle of longitude, meridians, Greenwich = prime meridian (0°)
Los Angeles 118°W

latitude and longitude are written in degrees and fractions of a degree, eg. 34.258° or in degrees minutes and seconds, eg. 34°N 15’ 29”

earth rotates through 360° longitude in 24 hrs, or 15° per hour.  We divide the earth up into 15° longitude belts, each one is an hour different in time (time zones). There are 24 time zones spanning the globe.  Greenwich mean time (aka universal time) is the time at 0° longitude. For each time zone we go west from this we must subtract an hour of time. For each time zone east of Greenwich we add and hour of time.

At 180° we add (or subtract 12 hrs) – so the clock jumps by 24 hrs as we move from one side of the 180° meridian to the other. This is the IDL (International Date Line).

scales and projections

written scale, eg. 1 inch represents 4 miles
representative fraction, eg. 1:250,000 (means 1 unit on the map represents 250,000 units of reality or 1 inch represents 250,000 inches = 20833 ft = 3.9457 miles or ~ 4 miles)

map projections refer to the way that the surface of the globe (a sphere) can be portrayed in 2 dimensions on a flat piece of paper.

cylindrical projection (globe is projected on to the surface of a cylinder), eg. Mercator projection

planar projection (globe is projected on to a piece of paper sitting at a pole), eg. gnomonic projection

conic projection (globe is projected on to the surface of a cone), eg Albers equal-area

oval projection

projections introduce distortion (they can never be accurate with respect to shape, distance and area)

a great circle is a straight line on a gnomonic projection but an arc on a Mercator projection

a rhumb line circle is a straight line on a Mercator projection but an arc on a gnomonic projection

Solar system

big bang occurred 15 billion years ago – all matter in universe came from this single explosion of matter (universe is still expanding)


stars (and planets) were formed by gathering together of (cosmic) dust


our solar system is part of Milky Way galaxy and formed ~ 5 billion years ago

Milky Way is ~ 100,000 light years across (1 light year = distance light travels in one year at a speed of 300,000 km/sec). Our solar system ~ 11 light hours wide.
earth formed ~4.6 billion years ago

planets are: MVEMJSUNP

sun is powered by fusion and contains H and He in a hot gas (plasma)

surface of sun shows flares (prominences), sunspots. Sun gives off solar wind (stream of high energy charged particles) that interact with earth’s magnetic field to create aurora (northern and southern lights)

sun’s surface (photosphere) temperature is ~ 6000K

Radiation

Sun gives off its energy via (electromagnetic) radiation that travels at speed of light (300,000 km/sec)

electromagnetic spectrum –



in order of increasing wavelength,  (decreasing energy):




gamma rays, x-rays ( < 0.2 m)




ultraviolet radiation (UV) (m)




visible light (0.4 <  < 0.7 m)




infrared radiation (0.7 <  < 1000 m)




microwaves (mm, cm)




radio waves (m)


the wavelengths of radiation emitted by an object depend on the object’s temperature

the hotter the object, the shorter the wavelength of radiation emitted

hotter objects radiate more total energy per unit area than cold objects

The earth and sun behave as blackbodies (give off the maximum amount of radiation possible for their temperatures)

solar spectrum – peaks in visible 0.4 – 0.7 μm (sun’s surface temperature ~ 6000K)

Some of solar radiation is absorbed in atmosphere by ozone

earth’s radiation – peaks in far infrared 10 μm (earth’s surface temperature ~ 288K)

some of earth’s radiation is absorbed in atmosphere by water vapor and carbon dioxide
sun’s shortwave radiation comes from sun to earth, gets absorbed by earth and heats it. Earth then gives off infrared radiation.

Different latitudes on earth receive different amounts of sunlight because the earth is a sphere and so the angle of the sun’s rays varies with latitude. The sun is more directly overhead at the equator than the poles and so is more spread out (diffuse) at the poles. The amount of sunlight coming into the earth is called the insolation and is measured in W/m2 (watts per square meter).  The daily insolation is much more constant at low latitudes (close to the equator) than at high latitudes nearer the poles. (see fig 2.10)
Net radiation is incoming – outgoing radiation. (Fig 2.11). The earth gets more radiation than it loses at low latitudes and loses more than it gains at the poles. This imbalance is compensated for by winds and ocean currents moving heat from equator to poles. Net radiation also decreases where the surface is highly reflecting, eg. in the desert or where the air is polluted.

Seasons

The earth’s axis is inclined at 23 ½ º relative to the plane of the earth’s orbit around the sun. It is this tilt that is responsible for the earth’s seasons. (No tilt = no seasons.)

The earth spins on its axis once every 24 hrs.

The earth revolves in an elliptical orbit around the sun every 365 ¼ days.

Earth-sun distance = 150 million km = 1.5 x 1011m.

Small difference in distance between earth and sun between Jan and July does NOT produce seasons or play a significant role in producing temperature variations.

Seasonal temperature changes are due to:


1.  angle of noon sun

on any given day only places along a particular latitude will receive overhead (90º) sun. As we move N or S from this location the sun’s rays strike at an ever-decreasing angle. The more oblique the angle, the less intense the light.

At summer solstice (June 21) the sun is overhead at 23 ½ ºN (tropic of cancer)



At winter solstice (Dec 21) sun is overhead at 23 ½ ºS (tropic of capricorn)



At equinoxes (March 21, Sept 22) sun is overhead at equator.


2.  length of daylight



determined by position of earth in its orbit around the sun.



Equator always has 12 hrs day, 12 hrs night



At equinoxes everywhere has 12 hrs day, 12 hrs night

At June solstice everywhere in NH has more than 12hrs day, less than 12 hrs night, # daylight hrs increases as you go N, everywhere N of 66 ½ ºN has 24 hrs daylight. Opposite is true in SH. (everywhere has less than 12hrs day, more than 12 hrs night, # daylight hrs decreases as you go S, everywhere S of 66 ½ ºS has 24 hrs night.)

At December solstice conditions are reversed for the two hemispheres over June solstice.

Sun is only ever overhead at a latitude between 23½ ºN (tropic of cancer) and 23½ ºS (tropic of capricorn). Sun is never overhead in Los Angeles (34°N). It is overhead on 2 days each year for latitudes between the tropics.

At high latitudes the amount of daylight varies a lot from summer to winter (v. long days in summer, very short days in winter)

vegetation changes with season – (Fig 2.18)

Structure of atmosphere


Temperature structuire

names of layers (troposphere thru’ thermosphere) and boundaries separating them


approximate altitude of tropopause


why does temperature fall off with altitude in troposphere (avg rate = 6.5 °C/km) (air is heated by radiation from earth)


why does temperature increase in stratosphere and thermosphere (absorption of UV light by ozone)

importance of ozone (protects us from dangerous UV radiation) – ozone hole (caused by aerosols, Freon which release CFCs. Chlorine in CFCs destroy ozone in stratosphere – particularly where it is very cold, ie. over Antarctica in winter)


in which layer does all weather, winds, rain etc. happen (troposphere)

avg temp of Earth (at sea level) = 15°C, 59°F

Pressure structure


units of air pressure, approximate air pressure at sea level


fall off of pressure and density with altitude


what causes air pressure (weight of air above)

difference in air pressure pushing up exactly balances gravity pushing down

Composition of atmosphere


names and approximate % of the primary gases (78% nitrogen, 21% oxygen)

variable gases (carbon dioxide, ozone, water vapor etc)

pollutants – SO2, CO, NOx, VOC, PM
ozone – stratospheric and tropospheric ozone

ozone hole

dust, aerosols, smog

carbon dioxide – fossil fuel burningair pollution – SO2, O3
acid rain
units

know m, cm, mm, μm, nm

temperature scales - °C, °F (conversions between these)

