Topic 6 – Review Book
Insolation and the Seasons
Define the Vocabulary

1. angle of incidence ______________________________________________________

________________________________________________________________________

2.  greenhouse gases_______________________________________________________

________________________________________________________________________

3. ozone ________________________________________________________________

________________________________________________________________________

4. transpiration___________________________________________________________

________________________________________________________________________

Answer the following questions based on the reading:

Solar Radiation and Insolation – Figure 6-1
1.  What does INSOLATION stand for? _______________________________________
________________________________________________________________________
2.  What is insolation? _____________________________________________________

________________________________________________________________________ 
3.  What does “intensity of insolation” mean? ___________________________________
________________________________________________________________________
4.  Figure 6-1 and the reading show that what range of wavelengths are the most intense that hit the earth-atmosphere system? _________________________________________
Earth is not capable of generating these wavelengths – Earth gives off long-wave infrared radiation

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? ____________________________________________________
6.  What other gases also absorb long-wave infrared radiation? _____________________

________________________________________________________________________
Factors Affecting Absorption and Reflection of Insolation

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 – Figure 6-4
11.  What happens to the long-wave infrared radiation that earth emits – why doesn’t it escape to outer space? _____________________________________________________
________________________________________________________________________
12.  What exactly do these greenhouse gases do that keeps our atmosphere warmer? ____
________________________________________________________________________
13.  Without these gases what would the average temperature of Earth be? ____________
14.  Figure 6-4 Shortwave radiation is transmitted through the glass (aka our atmosphere) – but the glass traps what kind of radiation? ____________________________________
15.  What do many scientists think is causing global warming? _____________________
________________________________________________________________________
Variation of Insolation – 2 ways it varies:  intensity and duration
Variation in Intensity and Angle of Insolation Figure 6-5
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 and the Thickness of the Atmosphere
17.  Because Earth is spherical, how many places does the perpendicular (90°) angle of incidence arrive at Earth’s surface? ___________________________________________
Effect of Latitude Figure 6-6
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? ____________________
VERY IMPORTANT

Appendix 4 (in the back of your review book on page A-22 AND 23) has the paths of the sun at different times and latitudes – we will teach you how to do this but know that this is a reference for you to check your work.  

Effect of Seasonal Changes Figure 6-7 and Table 6-2

21.  As Earth travels in its orbit around the sun, the angle of incidence varies with the seasons.

Use Figure 6-7 to fill in the table below  
	Season 
	Angle of Incidence

	December 21 Winter Solstice
	

	March 21 and September 23 Equinoxes
	

	June 21 Summer Solstice
	


a. How many degrees separate each season?  (Hint: subtract winter solstice angle from the equinox angle and then subtract equinox from summer) ________________________
Effect of Time of Day Figure 6-8
22.  What time of day is the angle of incidence and intensity of insolation at its maximum?_______________________________________________________________
Variation in Duration of Insolation Table 6-2
23.  What is the duration of insolation?________________________________________
________________________________________________________________________
24.  Table 6-2 The duration of insolation varies with latitudes and the season.  Looking at the chart, what season(s) is the duration of insolation the same all over earth? 

________________________________________________________________________
Relationship of Surface Temperatures to Insolation
25.  The temperatures of Earth’s surface vary throughout the day and the year dependent on the balance between energy being gained from insolation and the energy being lost by Earth’s surface radiation.

Fill in the blanks in the following sentences:

a.  When energy is being gained at a _____________ rate than it is being lost, Earth’s surface temperature __________________.

b.  When energy is being lost faster than it is being _____________, Earth’s surface temperature _________________.

Times of Yearly Maximum and Minimum Temperatures Figure 6-9
26.  The times of maximum and minimum temperatures do not occur at the same time as maximum and minimum insolation.  This delay is caused by the balance between energy gain from insolation and energy loss from Earth’s surface radiation.  
Looking at Figure 6-9, fill in the following table:

	Date: 
	Minimum insolation
	Minimum temperature (approximately) 

	Winter Solstice 
	December 21
	

	
	Maximum insolation
	Maximum temperature

(approximately)

	Summer Solstice 
	
	July 21st


Time of Daily Maximum and Minimum Temperatures Figure 6-10

27.  Notice the minimum temperature is a little after sunrise.  Why isn’t solar noon the hottest time of day? _______________________________________________________
________________________________________________________________________

Heat Budget and Climate Change – we will talk about these topics at a later date.  Look at Figure 6-12 and El Nino conditions.  
Seasons – Direct Causes of the Seasons

Astronomical Causes of the Season

1. Tilt of Earth’s Axis
28. Due to earth’s tilt, the 90° angle of insolation shifts between what 2 latitudes? ______

________________________________________________________________________

29.  If earth’s tilt were to increase, what would happen to our summers and winters?____

________________________________________________________________________

30.  If we had no tilt whatsoever, would we have seasonal changes? _________________
Parallelism of Earth’s Axis Figure 6-17
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? ____________
Revolution of Earth around the Sun Figure 6-17
As earth revolves around the sun, the direction of Earth’s axis with respect to the sun varies because of its tilt and parallelism.  
33.  Looking at figure 6-17, during summer the earth’s axis is pointed (circle one – towards or away) from the sun and during winter the earth’s axis is pointed (circle one – towards or away) from the sun.  
