CHAPTER 2- Solar Sun and Earth
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Study Guide and Notes:

Where is the college?

Oak St. Oakland, CA, 94704. Ecotopia, 

North America, a major continent on planet Earth, the third rock from the sun.

 That star, a typical yellow star in a solar system is our Sun, only one of billions in the Milky Way Galaxy, which is one of billions of galaxies in the Universe. 

Our Sun is located on a remote, trailing edge of the Milky Way Galaxy, a flattened, disk-shaped mass estimated to contain up to 400 billion stars. 

The Universe is infinite in size and dimension from our perspective. Tens of billions of galaxies are known to populate the Universe we can observe, each composed of hundreds of billions of stars. 

Our Sun is a typical yellow-dwarf thermonuclear (fusion) star. How does the Sun produce such tremendous quantities of energy?  

The solar mass of gas produces tremendous pressure and high temperatures deep in its dense interior region. Under these conditions, pairs of hydrogen nuclei, the lightest of all the natural elements, are forced to fuse together. 

This process of forcibly joining positively charged nuclei is called fusion. In the fusion reaction hydrogen nuclei form helium, the second lightest element in nature, and liberate enormous quantities of energy in the form of free protons, neutrons, and electrons. 

During each second of operation, the Sun consumes 657 million tons of hydrogen, converting it into 652.5 million tons of helium. The difference of 4.5 million tons is the quantity that is converted directly to energy–resulting in literally disappearing solar mass.

Like CO2 and H2O - =CHO carbohydrates and hydrocarbons. 

Earth orbits the sun and rotates on its axis nearly circular with a wobble and a roll.

365 and one half days to travel around the sun.

This year an additional one second was added to the atomic clock.

The circle of illumination baths half the world in light.

Equally on the March 20 and Sept 23 Equinox

When the sun is directly overhead at the equator and daylight is equal in the north and south hemisphere. 

So summer in north means winter below the equator. Not east west thing. I wonder if you people know this?

Verses Solstice on the longest and shortest day of the year.

Axis tilted at 23.5 degrees so unequal proportion of light and dark.

Circle of illumination skewered rest of year. Called the declination of the sun.

Tropic of cancer –23.5º˜ = June Solstice

My special sighting on this past solstice was a white tailed sea eagle.

Distance to the sun 95.4 million miles, takes 8 minutes for light to travel that distance traveling the speed of light.

That’s compared to the moon at 238,866 miles or 1.28 seconds of light travel.

The earth’s wobble is about 3 million miles difference between 

perihelion, closest, verse aphelion. Farthest.

Solar System is dominated by our sun, which captured 99.9% of all the material that means the 0.1% that remained created the 9 planets, asteroids, meteors, and comets. (NOW 12).

3rd rock from the sun on the trailing edge of the Milky Way galaxy, one of billions in the universe. 400 billion stars in the MWG

Do You Know What That Means? The Universe is infinite in size, in dimension in comprehension, but that we know what we already know is fantastic. 

The Sun- thermonuclear- fusion- reaction.

 Hydrogen- the lightest element at #1 

H+H=HE and energy 

Each second of time burns 657 million tons of H to yield 652.5 Million tons of HE and 4.5 tons of energy. 

 This is the field of Astronomy (Not Astrology)

Solar and Sun Spots. Magnetic storms. Every 11 years thereabouts. 

Emit clouds of electrically charged particles that travel; slower than light energy- three days to reach earth instead of 8.5 minutes.

 For Solar Maximum, See Chabot Space and Science Center movie. IMAX 

Effect

Aurora- electromagnetic storms in the ionosphere

Satellite disruption- a giant pulse could fry the electronics of all satellites.

Earth’s magnetic field magneto-sphere deflects toward poles and limits amount of solar winds 

 See page 46. Weather effects of solar flares. 

  Maximum = wet years in mid-latitudes,

 Minimums = drought

Wavelength vs. frequency 

Drawing

E.g. Aleutian low.

 Sharp increases in the 1970's, occurred during a period of high oceanic productivity associated with the Aleutian Low Pressure System, a component of the Pacific Decadal Oscillation (PDO), which increases ocean mixing. After oceanic productivity declined in the late 1980s, booby reproductive success declined in the Northwestern Hawaiian Island but

continue to increase in the Main islands. Population growth 

since 1990 has increased 60%.  During this period, the

pelagic fisheries in Hawaii continued to increase fishing

effort and landings. Removal of large predatory tuna and

billfish may allow more prey to be available to boobies. 

Boobies may benefit from the removal of competitors but

their commensial relationship with surface©schooling tuna

requires tuna to drive prey to the surface. Although the

abundance of large tuna and billfish declined, smaller

surface schooling tuna remain abundant.

Pg. 48

 300 miles up is the thermosphere- the edge of the atmosphere about the distance of here to Fresno.

One two billionth of solar output reach earth.

It takes 8 minute for light to reach the earth 95 million miles verse the moonlight taking 1.28 seconds due to speed of light of 136,000 miles per second. 

So the speed of light from the edge of the universe takes centuries millennia and half the lifetime of the universe estimated to be 14.5 billion years.

On1/2,000,000,000 of solar output reaches the earth. Again we see the lucky placement of this third rock from the sun. Just right. 

IN SOL Ation- in coming solar radiation

At the entrance into the atmosphere’s it is 1372 watts/m2 – after that it decreases as it reflection, absorptions, albedo, angle of incidence.

i.e. equatorial region receives 2.5 x more radiation than poles.

Because of the angle relative to the earth

This applies to a tilting planet spinning on it axis (Rotating) orbiting the sun (Revolution.) 

That = 66,000 miles per hour. == 365 day s 

Length of year and duration of seasons

Verses 

Rotation

 Length of day and currents and tides

Both counterclockwise

SEASONALITY

Changing day length and position of the sun.  or Altitude 

Declination=latitude of subsolar point, or direct hit.

Tropics of Cancer to Capricorn.

Tilt of earth arcs through 47 degrees.

Fig. 2.14- study figure

Tropicus means to turn

 Vernal equinox, Winter solstice – or  sun stance.

66.5º North=Arctic Circle.

Solar Wind, We ended last class with the example of how Solar Maximum and how the Aleutian Low is related. On page 46, 

Sunlight emits 

8% ultraviolet,

 , X-ray the gamma rays,

 47% visible light and 

45 infrared light wavelengths,

Wave lengths short wave –higher frequency

 Long wave. - Lower frequency

Sun emits short wave energy- 11,000 F 

Earth is more long wave energy, in concert with atmospheric gases, chemical and wavelengths.

We’re going to see in the next chapter how this works.

The earth receives 2 billionth of the sun’s output.

Still an enormous amount of energy. In Coming Solar radiation

Average amount of energy is 1372 Watts. / m2

About half of which is reflected, absorbed and scattered. 

Global Net radiation, atmosphere and oceans are a giant heat engine we’ll hear about in later chapters. Circulation air and water, etc.

Sample Quiz

1) The goal of physical geography is to :
a.
 Know everything possible about the earth

b.  Name all landforms, rivers and political units of the earth

c.    Understand climate, landforms, vegetation, soils and water as part of the total environment.

c. Draw maps of all the physical features.

2. To manufacture carbohydrates through photosynthesis, plants require:
a. heat, water and oxygen

b. heat water and sugar

c. solar energy water and carbon dioxide

d. solar energy, water and oxygen

3. Plants and animals make up a portion of the earth system known as the: 

a. lithosphere

b. hydrosphere

c. biosphere

d. atmosphere.

4. Latitude Lines

a. are parallel on all maps

b. merge at the poles 

c. cross at the equator

d. run south to north.

5. Longitude Lines:

a. are parallel on all maps

b. merge at the poles 

c. cross at the equator

d.  run south to north.

6. Time Zones are determined by:

a. measured by latitude

b. measured by longitude

c. determined by daylight length

d. are exactly 15 degrees apart

7. Sunset is caused by:

a. the sun moving west

b. the earth moving east

c. the revolution of earth around the sun

d. the rotation of the sun around the earth

8. Steady state equilibrium is 

a. systems response to change

b. causes global warming 

c. a measure of complexity

d. characteristic of open systems.

9. A large scale map is 

a. 1: 17,500,000

b. one that covers a large part of the earth

c. one that has small units of measure

d. one that is easy to read

10. Map distortion is caused by

a. faulty projection

b. two dimensions reduced to three dimensions

c. three dimensions reduced to two dimensions 

d. large scale maps reduced to small scale maps
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