Names: _________________________
                                           Group Project/Homework #5
Meteorological Instruments    
                                                               Due: Tues. Sept. 26, 2006
1.) Make weather observations, as explained in detail on the next page and collect the observations from the other groups.
2.) Make two contour maps on the graph paper provided, one containing an analysis of the “best guess” shaded temperature observations (isopleths of temperature = isotherms) and one containing an analysis of the uncertainty of the shaded temperature observations (isopleths of uncertainty). Your group must devise a method for estimating both the “best guess” temperature and temperature observation uncertainty at each of the observation locations. Once you have defined these methods, determine a contour interval such that both maps have three contours drawn on each analysis. In order to receive full credit in this problem, you must define mathematically the method for estimating both the “best guess” temperature and temperature observation uncertainty and show the calculations used to derive the final result at each observation point.
3.) Discussion items: [a] What were the factors that contributed to the air temperature disagreement at a given observation location? Be sure to include factors related to the instruments themselves (random error or noise), to exposure, to the “instantaneous” nature of the observations, and to the number of observations at each location. [b] Based on your temperature analysis, could you define a warm or cold location on campus? [b1] If so, how might the cold or warm pockets have been influenced by factors other than synoptic-scale horizontal variations in temperature? [c] If conditions were sunny or partly sunny, how might your “best guess” temperature analysis differed if the “direct sunlight” observations of temperature were used rather than the “shaded” temperature observations? [d] Finally, give a brief discussion commenting on if your uncertainty analysis is a map of the error from the actual (true) air temperature on campus or if it is a map of something else. In order to receive full credit on this problem, you must discuss items [a] – [d].
4.) Your Kestrel 4000 temperature sensing device has a diameter and length of 4 and 15 centimeters, respectively, and an absorptivity of 0.20 [no units]. Assuming that your hand is a poor conductor of heat (that conduction is absent), determine the excess temperature error due to holding it in the direct sunlight if the wind speed is 3 m s-1 and the solar radiation is 450 W m-2. [Recall from lecture that we want our temperature sensor to be equal to the air temperature.]
Groups and observation locations for campus sampling field experiment – 19 September 2006
	Time
	RIG#1
	RIG#2
	RIG#3
	RIG#4
	RIG#5
	RIG#6

	3:25pm
	4
	3
	8
	5
	6
	7

	3:35pm
	5
	4
	6
	8
	7
	1

	3:45pm
	6
	8
	5
	7
	1
	2

	3:55pm
	7
	6
	4
	1
	2
	3

	4:05pm
	8
	7
	3
	2
	5
	4


Observation Location

1 – cabin porch located between Mills and South Ridge Residence Halls

2 – Highsmith University Union bridge

3 – next to the bulldog sculpture in front of the Justice Athletic Center

4 – Southwest corner of Zageir Hall


5 – Northeast corner of Lipinsky Hall


6 – on the front steps of Ramsey Library


7 – next to the flagpole, on the western side


8 – Southeast corner of Robinson Hall

At each Observation Location make note of the current:


a) air temperature in direct sunlight (if sunny)

b) air temperature in the shade


c) atmospheric pressure

d) altitude

e) whether or not a cloud is obscuring sun at the time of the temperature measurement



(note: “clear” or “cloud”)

Return back to the classroom by no later than 4:15pm so that we can exchange observations
	Location
	3:25pm ob
	3:35pm ob
	3:45pm ob
	3:55pm ob
	4:05pm ob

	1
	NA
	
	
	
	NA

	2
	NA
	NA
	
	
	

	3
	
	NA
	NA
	
	

	4
	
	
	NA
	
	

	5
	
	
	
	NA
	

	6
	
	
	
	
	NA

	7
	
	
	
	
	

	8
	
	
	
	NA
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