Homework—Module 3 Name: |Christopher Wamsley

1) “Drier with a chance of pouring rain” is the long-
range outlook for Arizona. Research conducted at the
UA' suggests that a warmer Arizona climate by the
second half of the 21% century will likely feature less
precipitation, but when precipitating storms do occur,
they would come with an increased risk of flooding.

Use the concepts of the module 3 to explain how
precipitation events in a climate that is 2°C warmer 5 Vo

than today would be less likely but they more intense Lt ;-’ Ve | .
when they do occur. (Hint: use the saturation vapor = Bs Shiattic s i 7 4
pressure curve in the textbook to support your Lake Mead at record low-levels, spring 2016.

answer.) Each question has a 600-character limit. Credit: Time.com

Because the saturation vapor pressure is out of equilibrium the rain fall is out of balance. By this |
mean that the water is evaporating at a greater rate then the water can be returned to the hydrologic
cycle. This causes more water to build up, resulting in less precipitation but greater rain storms when
they do arrive. This is also shown in the saturation vapor pressure curve as the temperature
increases the saturation vapor pressure also increases. This results in fewer precipitation events but
they are more intense when they do arrive.

2) What changes in the weather conditions near the earth’s surface and aloft are needed to transform an
absolutely stable atmosphere into an absolutely unstable atmosphere? Consider the impact of changes
in both the temperature and the moisture content of the air. For sake of brevity, ignore the impact of
moisture changes aloft.

To change a stable atmosphere to an unstable atmosphere you would need a sudden decrease in
environmental air temperature with height. This would cause warm parcels of air to rise and keep
rising because the air in the parcel is warmer and less dense than the air around it. Some change
that would happen would be colder temperatures aloft and warm surface air.

1 Dominguez F. and C.L. Castro, “Climate Projection: Drier with chance of pouring rain.” Arizona Daily
Star. November 29, 2012.



3) On a winter night, the air temperature cooled to the dew point and fog formed. Before the formation of
fog, the dew point remained constant. But after the fog formed, the dew point began to decrease
slowly. Explain why using concepts in Chapter 4.

Fog forms from the weather cooling lower than the dew point. Once the fog forms it uses new fog
droplets, saturation or evaporation, to maintain the fog. So, after the fog is made it has used a lot of
the moisture in the air to form and maintain the fog causing the dew point to start falling after the fog
is formed.

4) The air temperature during the night cools to the dew point in a deep layer, producing fog. Before the
fog formed, the air temperature cooled at rate of 2°C per hour. After the fog formed, the air
temperature cooled by only 0.5°C per hour. Give two reasons why the temperature cooled more slowly
after the fog formed. (Hint: you will need to rely upon information content of module 1 to answer the
question completely.)

One reason for the slower cooling after the fog is formed could be a cold front passed by the area.
The cold front passes over the area cooling the temperature causing fog to rise and then it passed
the area. This then cause the area to lower its cooling speed. A second reason could be that after
the fog formed, the wing speed picked up mixing the air and causing a slower cooling rate.

5) Everyday in the midst of summer, a blizzard occurs over the Great Plains. Explain where and why.

The blizzards mainly form in the areas of Nebraska, Minnesota, North and South Dakota, lowa and
Colorado. The blizzards mainly form in the northern part of the United States, the blizzards happen
because of multiple conditions. The first couple of conditions are drifting and blowing snow getting
blown into the area at high speeds of at least 30 Knots. This causes low viability because of the fine
powder like snow blowing by fast reducing the visibility. Another factor is the cooling of the artic air
mass 30 to 50 below zero creating an artic front that blows southward. These are some of the factors
that contribute to the blizzards in the Great Plains during summer.
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