EESS141/241 Remote Sensing of the Oceans

Problem Set 3: Due February 9th by the start of class
Note: For these questions, the act of thinking through them and working out what each variable means and what it can tell us is MUCH more important than getting the “right” answer. So be creative, take your time, spend some quality moments looking at the equations and figuring out how they can be applied to these questions. There might not even be a “right” answer for all questions.
1) This question is designed to get you thinking about Kd((), one of the most important optical characteristics for remote sensing.

a.  Is Kd(() an inherent or apparent optical property? Why? How can Kd(() vary? (1-2 sentences)

b-i.  Find Kd(()  for both a Case I (Station A) and Case II (Station B) water. 

Assume initially that all underwater irradiance is propagating at a zenith angle of 30°. Laboratory measurements show that a and bb for the water column were 0.04 and 0.007 m-1, respectively at Station A and 0.7 and 0.11 m-1,  respectively at Station B.  What is the diffuse attenuation coefficient for downwelling irradiance (Kd) at each station?  Show your work.

b-ii. What happens if the zenith angle of the underwater irradiance at these stations doubles? (Don’t have to calculate, but be specific.)

2)  Below are chlorophyll a profiles from two stations in the Ross Sea.  In both stations, the mixed layer depth was 35 m.  

a. Given that: 1) the water is free of CDOM, detritus, and suspended sediments, 2) particle backscattering is negligible, and 3) values for bbw, aw, and aph* are 0.0007, 0.43, and 0.02, respectively, and 4) the mean cosine of the zenith angle of downwelling irradiance is 0.7 (though in reality, this varies with depth), find Kd at each depth at each station (I recommend using Excel for speedy calculations! Please don’t do this by hand!)

b. How far down in the water column (approximately) will SeaWiFS be able to see at each station?  Assuming that the chlorophyll a algorithm for SeaWiFS is perfect, how will the chlorophyll a concentration “seen” by SeaWiFS at these two stations differ from the mean chlorophyll a concentration in the mixed layer? 

	Depth (m)
	Chl a (µg/L)

	Station C
	

	0
	3.35

	8
	3.43

	18
	3.26

	35
	3.43

	50
	3.20

	100
	0.42

	150
	0.08

	
	

	Station D
	

	0
	4.27

	10
	5.63

	18
	7.29

	35
	7.99

	50
	3.28

	100
	1.22

	150
	0.43


3) a. What are the factors that influence the scattering and absorption properties of the ocean in a certain location? 

b. For each factor, explain whether/how you think it will change between a subtropical gyre (not productive, deep water) and near a river outflow.
4) a. Kd, RRS, and Lw walk into a bar.  Trying to woo Lw, Kd says “I might not always be constant, but really we have so much in common!”  RRS laughs and says, “I might be ridiculously complicated, but once you get to know me I am very interesting and helpful. Plus, I feel like you are a part of me!” Who does Lw choose?
b. Also, explain whether you think a or bb is better friends with Lw, and why.
