MASSACHUSETTS INSTITUTE OF TECHNOLOGY

1.070J / 12.320J Introduction to Hydrology

Problem Set #6

 Due November 13, 2008

(Include your Matlab m.files with the completed problem-set)

Problem 1:

Assume that for a location in the Amazon rain forest, diurnal variation in stomatal resistance is given by the data tabulated below. The stomatal resistance for any vegetation is mainly a function of time of day and soil moisture conditions.

	Local time
	Stomatal resistance (s/cm)

	6:00
	0.14

	7:00
	0.11

	8:00
	0.1

	9:00
	0.09

	10:00
	0.09

	11:00
	0.085

	12:00
	0.09

	13:00
	0.1

	14:00
	0.11

	15:00
	0.13

	16:00
	0.17

	17:00
	0.26

	18:00
	0.91


a. using the tabulated data below for the same location, estimate the diurnal cycle for the atmospheric resistance. Graphically compare the atmospheric and stomatal resistance, and comment on any differences. The measured roughness length is 2.07 meters, and the measurement level is 45 meters. Also assume k = 0.41.

b. Using the tabulated data and the Penman-Monteith approach, compute hourly transpiration. Assume that ground heat loss is negligible. 

	Day
	month
	year
	local time
	Solar radiation 
(W m-2)
	Net radiation 
(W m-2)
	Aspirated wet bulb 
depression (deg C)
	Air temperature 
(deg C)
	wind speed
m/sec)
	wind direction
	rainfall (mm)

	1
	Dec
	2007
	6:00
	78
	54
	0.7
	24.3
	1
	200
	0

	1
	Dec
	2007
	7:00
	214
	163
	1.14
	25.6
	0.6
	190
	0

	1
	Dec
	2007
	8:00
	252
	186
	1.48
	26.4
	0.7
	155
	0

	1
	Dec
	2007
	9:00
	565
	402
	2.75
	28
	1.6
	117
	0

	1
	Dec
	2007
	10:00
	548
	422
	3.81
	29.3
	1.3
	123
	0

	1
	Dec
	2007
	11:00
	617
	462
	4.64
	30.1
	1.3
	104
	0

	1
	Dec
	2007
	12:00
	378
	289
	4.72
	30.2
	1.4
	104
	0

	1
	Dec
	2007
	13:00
	55
	35
	2.33
	26.4
	1.8
	151
	3.38

	1
	Dec
	2007
	14:00
	83
	57
	1.83
	25.7
	1.7
	4
	0.38

	1
	Dec
	2007
	15:00
	65
	38
	2.61
	26.6
	1.3
	16
	0

	1
	Dec
	2007
	16:00
	15
	3
	1.54
	25.9
	1
	119
	0.75

	1
	Dec
	2007
	17:00
	0
	-10
	2.4
	25.9
	1.1
	73
	0.13

	1
	Dec
	2007
	18:00
	0
	-16
	3.09
	26.4
	1.9
	103
	1.12


Problem 2:

Use StarHydro software for this problem. It can be downloaded from the site:

http://web.mit.edu/star/hydro/

For this problem, use the map “StarHydro_Coarse”

1. First, delineate a watershed with an approximate area of 10km2. Submit the image of your watershed using a screen capture.

2. Next, look at the hydrograph for the delineated watershed:

a. Given V(channel) = 1 m sec-1 and Voverland/Vchannel = 1/10.

b. For rainfall intensity 12 mm hr-1 and duration 1 hour

3. Now assume Voverland/Vchannel= 1/25 and recalculate hydrograph. Comment on any differences.

4. Look at the pulse of rainfall events. The ratio between overland and channel velocity is 1:10. The rainfall events are:

	Duration (hr)
	Rain intensity (mm hr-1)

	1
	14

	3
	10

	2
	6

	1
	5


Comment on the hydrograph obtained from the pulse of rainfall events.











































