NAME:
GEOS 420, Earth System Modeling, Spring 2022

Special Assignment #1

High, thin clouds

Altitude

FIGURE 3-18 The different effects of
high and low clouds on the atmospheric
radiation budget. High, thin clouds are
more transparent to incoming sunlight
and radiate at a lower temperature than
do low, thick clouds. The expressions

o Thigh: o Tiow, and o' T¢ represent the
radiation flux at the temperature of high,
thin clouds, at the temperature of low,
thick clouds, and at the surface Thigh Tiow Ts
temperature, respectively. Temperature

Low, thick clouds
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1. Calculate and plot the emission spectra of (1) high, thin clouds, (2) low, thick clouds, and (3) the
surface. Assume they all radiate as blackbodies. Plot all three curves (as a function of
wavelength) on the same graph so that you can see differences in the position of their peak and
their area (as much as possible.) Use temperatures from the US Standard Atmosphere.

2. Use the barometric law to calculate pressure as a function of altitude from the surface to 50 km.
Do it in a way that utilizes temperature information from the US Standard Atmosphere. Assume
pressure at the surface to be 1013.25 mb. Compare your results to an isothermal atmosphere at
the average temperature from 0-50 km.



