Topic 6 – Insolation and the Seasons

Solar Radiation and Insolation

1.  What does INSOLATION stand for? __________________________
2.  What is insolation? ________________________________________ 
3.  What does “intensity of insolation” mean? _______________________
4.  The maximum intensity of insolation occurs in what wavelength of electromagnetic energy? ______________________________________
Effects of Earth’s Atmosphere on Insolation

Absorption of Ultraviolet and Infrared

5.  Nearly all ultraviolet radiation is absorbed in the Earth’s upper atmosphere (stratosphere) by what? _____________________________
Factors Affecting Absorption and Reflection of Insolation

Angle of Incidence
6.  What is angle of incidence? __________________________________
7.  What determines the angle of incidence which varies with time of day, latitude, and season? _________________________________________
Surface Characteristics

8.  What type of surface reflects more insolation? ___________________
9.  What type of surface absorbs more insolation? ___________________
Land and Water Heating

10.  State 2 reasons why water heats up and cools down more slowly than land. _____________________________________________________
_________________________________________________________

The Greenhouse Effect

11.  What type of radiation does Earth’s surface radiate? ______________
12.  What gases absorb infrared radiation? ________________________
13.  What are these gases called? _______________________________
14.  Without these gases what would the average temperature of Earth be? _________________________________________________________
15.  What do many scientists think is causing global warming? ___________
_________________________________________________________

Variation of Insolation
Variation in Intensity of Insolation

16.  The intensity of insolation varies because of the angle of incidence.  What angle of incidence has the maximum intensity and why? ___________
_________________________________________________________

Effect of Earth’s Shape

17.  Because Earth is spherical, how many places does the perpendicular (90°) angle of incidence arrive at Earth’s surface? ________________
Effect of Latitude

18, Where is the 90° angle of insolation on the Equinoxes? __________
19. Where is the 90° angle of insolation on the Summer Solstice? ______
20. Where is the 90° angle of insolation on the Winter Solstice? _______
Effect of Time of Day

21.  What time of day is the angle of incidence and intensity of insolation at its maximum? ______________________________________________
Variation in Duration of Insolation

22.  The length of time that insolation is received each day is called what? 

_________________________________________________________
23.  What causes the duration of insolation to vary? __________________
Relationship of Surface Temperatures to Insolation

Times of Yearly Maximum and Minimum Temperatures

Time of Daily Maximum and Minimum Temperatures

24.  Do the yearly and daily maximum and minimum temperatures coincide with the maximum and minimum times of insolation? __________________
25.  When do the max and min temperatures occur? __________________
26.  This delay is caused by the balance between energy gain from insolation and energy loss from Earth’s surface radiation.  Even though earth receives its maximum insolation on June 21, when are the hottest temperatures? Use figure 6.8 ____________________ (energy gained more than energy lost)
27.  When is the minimum temperature? Use figure 6.8 ________________
28.  What time of day is usually the hottest? Fig. 6.9 _________________
29.  What time of day is usually the coldest? Fig 6.9 __________________
Seasons – Direct Causes of the Seasons

Astronomical Causes of the Season

Tilt of Earth’s Axis

Parallelism of Earth’s Axis

Revolution of Earth around the Sun

30. Due to earth’s tilt the 90° angle of insolation shifts between what 2 latitudes? _________________________________________________
31.  Where does earth’s axis always point regardless of its orbit position during revolution? ___________________________________________
32.  Does the direction of Earth’s axis vary as we revolve around the sun? __
