Name:_________________________

CE 394K.2 Hydrology

Midterm Exam


Spring 2007
Please do all five questions on this exam.   They are of equal credit.

1.  (a)  In Arc Hydro time series, four types of time series are interrelated: instantaneous, cumulative, incremental and average.   Given a variable which is instantaneously measured as Q(t), a time horizon [0,T] divided into time intervals of duration t, show how the other three time series data types can be determined from Q(t).  You can use a diagram to support your explanation if you wish.
(b)  Suppose that the earth receives 100 units per year of incoming solar radiation at the top of the atmosphere, draw a diagram of the energy balance of the earth, showing how many units go back out into space as short wave and longwave radiation, how many units of solar radiation reach the earth’s surface and how those units are dissipated by long wave emission, and by sensible heat and latent heat fluxes.

2.   (a)  We have made extensive use of the North American Regional Reanalysis (NARR) of climate, using variables calculated by the NOAH land surface – atmosphere model.  Make a critical assessment of the NARR.  What are its strengths and weaknesses?   What is the value of the NARR compared with measurement of fluxes at flux towers?  For what variables should we use data from the NARR and for what variables should we get data from elsewhere?

(b)  Draw graphs of the vertical variation of specific humidity with elevation and of air temperature with elevation for central Texas during the summer time.  How might these graphs change if they were drawn over the Gulf of Mexico at the same time?
(b)  Write the Green Ampt infiltration equation for the infiltration rate f.   Define each of the terms in this equation.   What assumptions are made in using the Green-Ampt equation?

3.   (a) The data below show provisional daily mean discharge data for two gaging stations on the Blanco River that we have studied in the class.   The Wimberley gage has a total upstream drainage area of 355 square miles and the Kyle gage has a total upstream drainage area of 412 square miles.   Find the total amount of water that the incremental drainage area (area 2 in the map below) between these two gages contributed (or removed) from the Blanco River from March 1 through March 10.   Express this amount in cubic feet of water, and in mm distributed over the incremental drainage area between the two gages.   1 mile = 5280 ft; 1 ft = 12 inches; 1 inch = 25.4 mm.

	Blanco River at Wimberley, TX
	
	Blanco River nr Kyle, TX
	
	

	site_no
	datetime
	Flow (cfs)
	
	site_no
	datetime
	Flow (cfs)
	
	

	08171000
	3/1/2005
	326
	
	08171300
	3/1/2005
	314
	
	

	08171000
	3/2/2005
	628
	
	08171300
	3/2/2005
	437
	
	

	08171000
	3/3/2005
	677
	
	08171300
	3/3/2005
	756
	
	

	08171000
	3/4/2005
	515
	
	08171300
	3/4/2005
	513
	
	

	08171000
	3/5/2005
	508
	
	08171300
	3/5/2005
	487
	
	

	08171000
	3/6/2005
	1140
	
	08171300
	3/6/2005
	980
	
	

	08171000
	3/7/2005
	1030
	
	08171300
	3/7/2005
	1030
	
	

	08171000
	3/8/2005
	847
	
	08171300
	3/8/2005
	839
	
	

	08171000
	3/9/2005
	765
	
	08171300
	3/9/2005
	752
	
	

	08171000
	3/10/2005
	696
	
	08171300
	3/10/2005
	690
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(b)  Provide a brief explanation for the results you are obtaining.   What could be causing the effect that you are observing?

4.   The data shown were measured at Dr Litvak’s flux tower at Freeman Ranch on 25 November 2004.   The values given are 30-min average fluxes in W/m2, with a time stamp at the beginning of each interval.   The data for all other 30-min intervals have been deleted to simplify the computations you need to do for this problem.

	DateTime
	Sensible Heat
	Latent Heat
	Ground Heat
	Net Radiation
	

	11/25/04 12:00 AM
	-1.4
	-0.1
	-38.8
	-55.1
	

	11/25/04 4:00 AM
	-12.9
	2.8
	-37.9
	-49.5
	

	11/25/04 8:00 AM
	-2.8
	-7.0
	-39.0
	-39.1
	

	11/25/04 12:00 PM
	220.0
	113.4
	5.9
	356.9
	

	11/25/04 4:00 PM
	166.1
	105.0
	18.0
	273.3
	

	11/25/04 8:00 PM
	-7.1
	0.9
	-22.0
	-54.4
	

	11/26/04 12:00 AM
	-4.2
	0.0
	-29.2
	-48.4
	

	
	
	
	
	
	


(a)  Determine the average daily Net Radiation (Rn) (W/m2) for 11/25/04.   Show carefully how you obtained this result.

(b) Compute the corresponding average daily sensible heat (H), latent heat (LE), and ground heat (G) fluxes.    Just give the answers this time, no need to show the detailed computation method.

H = 


LE = 


G =

(c) Calculate the sum of these fluxes (H + LE + G) and compare it to Rn.  What is the closure error on the daily energy balance?

(d)  Determine the evaporation rate (mm/day) for 11/25/04

(e)  Briefly discuss how the latent heat flux is measured on the flux tower.

5.  (a)  The data below show the volumetric soil water content at Freeman Reach at the beginning and end of 11/24/04.  Suppose the evaporation rate on this day is 1.2 mm/day.   Determine the average daily soil water flux (mm/day) at 10cm and 20cm depth in the soil and show whether the flux is upward or downward.

	DateTime
	soil_water_0_10cm
	soil_water_10_20cm

	11/25/04 12:00 AM
	0.287
	0.178

	11/26/04 12:00 AM
	0.260
	0.167


(b)  At noon on 11/24/04, measurements made on the Freeman Ranch flux tower at 10m height show that air temperature = 13°C, air pressure = 99.3 kPa, and relative humidity = 81%.  Find the specific humidity of the air (kg/kg) under these conditions.

(c)   What is the range of particle sizes (mm) for sand, silt and clay using the USDA soil classification system.
Sand




Silt



Clay
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