EESS141/241 Remote Sensing of the Oceans

Problem Set 2: Due February 2nd by the start of class.

Remember to show your work.
1) During a recent calibration attempt, NOAA-12 recorded the data below relating counts to albedo.  If you recorded 474 counts on channel 1 during the pre-flight calibration phase, what albedo would you calculate (use table 2.13 from your class handout)?  If you recorded the same number of counts today, what would the albedo be (i.e., use the new data below for your calibration)?  What would the radiance be for this new albedo (use the values of F and w from table 2.14)? 

	Albedo
	Counts

	84.78
	808

	77.52
	742

	70.48
	678

	63.66
	616

	56.07
	547

	48.15
	475

	42.65
	425

	34.18
	348

	28.57
	297

	20.43
	223

	13.39
	159

	6.35
	95

	0
	37


2) The equation for sensible heat flux between the ocean and atmosphere is:

Sensible heat flux = rho*Cp*Cs*U10(Ts-Ta)

Where

rho is the air density (1.5 kg m-3)

Cp is the specific heat capacity of air (1030 J kg-1 K-1)

Cs is the sensible heat transfer coefficient (1e-3)

U10 is the wind speed at 10 above sea level (10 m s-1)

When calculating Ts from AVHRR data, the difference between the skin temperature and bulk temp can be as large as 0.6°C (see your lecture notes).

a)
How far off (i.e. plus or minus what percent) could your calculation of sensible heat flux be assuming an air temperature of 25°C and an AVHRR-derived ocean temperature of 10°C?

b)
Make the same calculation, but this time assume that the air temperature was 25°C and the AVHRR-derived ocean temperature was 24°C.

c) From these two calculations, can you make a general statement about the temperature conditions under which the skin temperature effect most important?

3)
You have been tasked with developing a sensor to detect SST which has characteristics different from those of the existing AVHRR satellite sensor, and which are physically compatible (i.e., make sense through calculation).  Briefly describe the design of your satellite sensor (IFOV, ground resolution at NADIR, orbit time, and orbit altitude).  Also, describe how many channels your sensor will have, what wavelengths of radiation they will correspond to, and explain why you chose them.  How will you calibrate your sensor and validate the data? 

Info that might be helpful: for an object in a circular Earth orbit, speed depends only upon its altitude above the Earth.  The equation is:

Velocity (m/s) = sqrt((G*M)/r)

where G is the universal gravitational constant (6.6726 e-11 N*m2*kg-2),

M is the mass of the combined planet/satellite system (Earth’s mass is 5.972 e24 kg),

and r is the distance of the satellite from the center of the earth (Earth’s radius is 6370 km)

