Homework #3 (MSC409, Spring 2006) DUE THURSDAY 4/6; Show work

1. a. What is the wavelength of a 915 MHz wind profiler ?

       b. What is the frequency of visible light with a wavelength of 0.5 micron ?

      c. The National Weather Service radars operate at a frequency of about 3 GHz.

          What wavelength does this correspond to ?

      d. What is the wavenumber associated with 11 micron satellite IR imagery ?

2. Assume a certain location absorbs 500 W m-2 in solar radiation for 12 hours. How much total energy did it receive ? If all this energy is initially absorbed at the surface and then transferred into a boundary layer with a depth of 1 km over the course of the day, how much does the boundary layer temperature go up ?

3. Explain the following:

a. The radiation emitted by the Sun is isotropic, yet solar radiation incident on the earth’s atmosphere may be regarded as parallel-beam.

b. The absorptivity of greenhouse gases is enhanced by the presence of N2 and O2. 

4. What fraction of the flux of energy emitted by the Sun does the Earth intercept ?

5. Calculate the amount of energy intercepted by the moon from the Sun, assuming a solar flux of 1370 W m-2  at the moon’s surface, and a moon radius of 1737 km. If the lunar albedo is 0.07, how much energy per second in moonlight does the Earth receive during a full moon ? how much does this raise the Earth’s temperature ?

6. The annual mean surface air temperature ranges from ~ 23 C in the Tropics to ~-25C in the polar caps. Use the Stefan-Boltzmann law to estimate the ratio of the flux density of emitted longwave radiation in the Tropics to that in the polar caps.

