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jet maxima occur at particular longitudes?

* Why are the subtropical highs typically found on the eastern sides of the ocean
basins?

* Why is the Intertropical Convergence Zone mainly north of the Equator?
* What accounts for the observed patterns of large-scale rising and sinking motion?

* Why is there such a strong belt of low pressure around Antarctica? What determines
the locations and intensities of the Aleutian and Icelandic Lows?

* What determines the vertical distribution of water vapor?
* Why is the upper-level circulation “wavy”? Why is the lower-level circulation “lumpy?”

* What determines the height of the tropopause, as a function of latitude? Why is the
tropical tropopause so cold? Why does the tropopause height have a discontinuity
near the subtropical jets?

* What mechanisms generate the observed variations with longitude of the monthly-
mean fields?

* What accounts for the observed large-scale pattern of winds in a monsoon?

* How much do individual Januaries and Julys, for particular years, differ from the
“average” January and July conditions shown in this chapter? What causes such
year-to-year variations?

* What are the geographical patterns of the day-to-day weather fluctuations that ac-
company the monthly mean maps shown here, and how do these fluctuations affect
the time means?

* Why does the global circulation appear “smooth,” rather than “noisy?”

These and many other questions will be discussed in the remainder of this book. To
address them, we will need the ideas presented in Chapter 4]

3.10 Problems

1. Estimate the total water vapor content of the atmosphere, in kg. Explain how you
arrive at your answer.

2. Make a rough estimate of the total kinetic energy of the atmosphere, in joules. If all
of the solar radiation absorbed by the Earth were used to supply this kinetic energy,
how long would it take to accumulate the observed amount? Note: In reality the rate
of kinetic energy generation in the atmosphere is (fortunately) much less than the
rate at which the Earth absorbs solar radiation.
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