Homework—Module 1 Name: |Karina Cabrera

1) Warning signs such as the one to the right are common before bridges. And
they are put there for good reason.

Why does the bridge get icy before the pavement on the ground when air
temperatures drop below freezing? Use heat transfer concepts of Chapter 4
to explain your answer. Assume calm winds to simplify the discussion.

There is a 600-character limit for all questions.

The reason that the bridge gets icy before the pavement is because the cold air doesn't just
surround the top of the bridge it also surrounds the bottom so the bridge loses all possible

sources of heat and with that the ice will come rapidly as soon as the temp is below a freezing
point.

2) One of my most humbling experiences as a young meteorologist (a.k.a. early learning experiences) occurred for
Corvallis, Oregon during the winter of 1979-80. I forecast clear, calm conditions overnight with a low near
freezing (33°F). It was indeed calm all night with cold air trapped in the Willamette Valley. And it was clear
too...most of the night. Unfortunately for my forecast, low-clouds (stratocumulus) began to drift overhead after

midnight, at which time the temperature warmed to 45°F and stayed there through the rest of the night. My
forecast low ended up 8°F too cold, a major bust!

Use heat transfer concepts to explain why the surface temperature increased as the low clouds moved overhead.
(Hint: subsection 4.5.4 and Fig. 4.15 of H&P on how clouds impact radiative heat transfer.)

The reason that the cloud's affected the temperature even at night is because when it comes to
the infrared radiation that is still on earth it is unable to go back to space and instead is trapped
beneath the clouds. Instead the radiation is actually emitted down making the minimum

temperatures not as low as they would be if the prediction had been made with clear skies as the
forecast.




3) Tused to show in lecture sections the schematic to explain the diurnal cycle of temperature in terms of radiative
balance. Unfortunately, the diagram has a conceptual error (that I intentionally omitted during the narrative for
pedagogic reasons) where two of the curves are not consistent with the laws of radiation. Which two curves are
in error? Use the laws of radiation to explain what the inconsistency is between the two curves and what
changes need to be made to correct the diagram. (Note: The COMET Program has since corrected the figure.)

When it comes to the inconsistency within the chart | believe that we find it between the blue and
red lines. Now my reasoning for this is because it is stated in Kirchhoff's law that "if a body
absorbs half as much as the black body, it also emits half as much as a black body." Now what
this is saying is that what the body has absorbed it must emit back which in this case it is. So the
guestion is why isn't the temperature going down as well since with that in mind temperature is
supposed to lower when the radiation is emitted out of the body since that is the reason it is
heated in the first place. So the changes that need to be made is that they need to be more even
in decline instead of one plummeting and the other being a steady slope.
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b)

c¢) How would MAX and MIN temperature readings change if the shelter was airtight, not ventilated?

d)

4) Every thermometer of the National Weather Service is placed inside a
standardized weather shelter that is painted white, provides shade at all times,
is ventilated, and is placed two meters above ground level (AGL). See picture
to the right. Answer the following questions regarding differences in the daily
MAX and MIN temperatures if the thermometer placement is changed as
described. Assume clear, calm, cloudless weather for each question.

Thermometer in a shelter.
(Hakim & Patoux. 2018).
a) How would MAX temperature readings change if the thermometer was not placed in the shade?

If the thermometer was not placed in the shade the temperature would increase because that
would mean the sun is directly on it thus it is reading the temperature of the actual ray's instead
of reading the temperature of the area around it that is effected by the rays from the sun.

How would MAX and MIN temperature readings change if the shelter was painted black instead of white?

The temperature's would increase because black absorbs more ray's thus making it hotter vs if it

was white so you're reading's would be incorrect because it isn't reading the actual temperature
of the area around it.

The way that the reading's would change is because due to wind the temperature outside is
actually a lot of the time cooler then what it would be if there was no wind. So If the ventilation is

taken out of the picture then that means that the temperature would be higher then it would be
compared to the actual outside area surrounding.

How would MAX and MIN temperature readings change if the shelter was placed only two inches AGL?

If the thermometer was placed higher then GL you run the risk that the reading's you receive
may be hotter then what the surrounding area actually is. This is because when the box is

placed closer to the ground it also picks up the heat that the ground absorbs so that would make
the temperature reading's higher then they should be.




5) Pressure (with rare exceptions beyond the level of this course)
always decreases with elevation gain. Explain why temperatures
increase with altitude in the stratosphere when the troposphere is
mainly heated from below by the earth’s surface. B A S L i SR

(Hint: section 3.5 of H&P.)

Average vertical iemperature profile
(Hakim & Patoux, Fig. 3.3)

When it comes to the temperature increase with altitude in the stratosphere it is because when
you get closer and closer up. You are actually starting to get closer to the sun's ray's and with
that the temperature increases just like when you are closer to earth it is hotter because not only
are you being hit with the ray's but you also have the heat of the earth underneath.
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