Applications with New Multi-spectral Environmental Remote Sensing Satellites – Ostuni School
Menzel & Antonelli
Quiz 2
16 June 2006

Name:_________________________________________

1.
True – False

T   F   

Solar radiance is the same at the sun and earth surface.

T   F   

99% of the earth emitted irradiance comes from wavelengths greater than 4.0 μm.

T   F   
  
If blackbody A has a higher temperature than blackbody B, blackbody A will emit

more radiance at all wavelengths than blackbody B.
T   F   

If a planetary atmosphere is less absorbing in the visible wavelengths than at 
infrared wavelengths, then the surface temperature of that planet is less than its 
effective temperature.

T   F   
  
In the infrared window region on-H2O-line radiances are greater than off-H2O-line 
radiances in cases of temperature inversions.

2.  
Multiple Choice

If the temperature of a 300 K blackbody increases by 1 % then: 


the maximum Planck radiance (mW/m2/ster/μm) increases by 

(a) 0% (b) 1%, (c) 2%, (d) 4%, or (e) 5%.


the irradiance (area under Planck curve) increases by 

(a) 0%, (b) 1%, (c) 2%, (d) 4%, or (e) 5%.

   
the wavelength of the maximum Planck radiance (location of peak) decreases by




(a) 0%, (b) 1%, (c) 2%, (d) 4%, or (e) 5%.


3.
Associate the cloud test on the left with the appropriate description on the right.

[   ]
r1.38 > threshold



(a) finds low clouds over snow

[   ]
r.87 / r.66 between .9 and 1.1


(b) finds clouds over oceans

[   ]
BT3.9 - BT11 > 3 C



(c) finds high thin cirrus

[   ]
BT11 < 270 K




(d) indicates clouds in vegetated areas 

[   ]
r1.6 > threshold



(e) tests for cloud edges 


4.
A hot plume of industrial waste is obstructing the view of an infrared radiometer into the distance.  Thus the radiometer senses a hotter temperature.  What is the difference of the radiances sensed by the radiometer when viewing a clear sky FOV and then a plume contaminated FOV?  Use the indicated transmittances and blackbody radiances for background, plume, and foreground to calculate your answer.





background

plume

foreground

temperature


Tb = 300

Tp = 340
Tf = 300

 (degrees Kelvin)

bb radiance


Bb = 115

Bp = 195
Bf = 115

 (mW/m2/ster/cm-1)

transmittance


(b = 0.9

(p = 0.3
(f = 0.9
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5.  Identify the spectra with the scene

[   ]  somewhat moist clear sky over sea
[   ]  ice cloud

[   ]  very dry land (e.g. desert)
[   ]  opaque thick cloud

[   ]  dry clear sky over sea
