CE 394K.2 Hydrology

Homework 4

Evaporation at Shale Hills

A Critical Zone Observatory has been established in the Shale Hills watershed which is located near Penn State University in State College, PA.  The Critical Zone is from the top of the bed rock to the tops of the trees.   It is part of the Susquehanna River Basin Hydrologic Observatory System http://www.srbhos.org/  Observational data are measured there and are provided through CUAHSI web services at the WSDL address: http://cbe.cae.drexel.edu/wateroneflow/SRBHOS.asmx?WSDL 
You can download these data into Excel using a web services spreadsheet obtainable at: ODMwsSRBHOS.xls  To operate this spreadsheet, you need the CUAHSI HydroObjects package installed first on your computer. You can get this at:  ftp://ftp.crwr.utexas.edu/pub/outgoing/CUAHSI/HydroObjects/HydroObjectsSetup.zip 
A tutorial on how to use this spreadsheet can be seen at: http://www.watersnet.org/wtbs/tutorials/ODMws.html You must Enable Macros in Excel to make this spreadsheet work.
The following data are available at the RTHNet measurement site:
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Site Code > SREFOS:RTHNet
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After running GetSitelnfo,
results will appear below.
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[Variable Code > _|SREHOS:516

Click to Get Variable Info

After running GetVariablelnfo,
results will appear below.

Name Shale Hills of Penn State University Name Radiation, net
Latitude 4066581726 Units watts per square
Longitude 77.904

Data Serie:

Variable Code Variable Name Units Value Count_Start Date End Date
SRBHOS516 Radiation, net 10-minute watts per square meter 53665 5/1/2006 13:30 57872007
SRBHOS:519 Precipitation, 10-minute incremental  millimeter 53665 5/1/2006 13:30 57872007
SRBHOS:519 Precipitation, 10-minute incremental  millimeter 53665 5/1/2006 13:30 57872007
SRBHOS:524 Wind direction, 10-minute continuous  degree north 53665 5/1/2006 13:30 57872007
SRBHOS:526 Wind speed, 10-minute continuous  meters per secand 53665 5/1/2006 13:30 57872007
SRBHOS:545 Air Temperature, 10-minute continuous  degree celcius 39221 8/5/2006 15:10 5/B/2007
SRBHOS:597 Wind speed, 5-minute continuous meters per second 63678 972172005 1725 5/172008
SRBHOS:598 Wind direction, 5-minute continuous  degree north 63678 972172005 1725 5/172008
SRBHOS:599 Radiation, net &-minute continuous  watts per square meter 63678 972172006 1725 5/172008
SREHOS:601 Precipitation, 5-minute incremental  millimeter 63678 972172005 1725 5/172008
SREHOS:601 Precipitation, 5-minute incremental  millimeter 63678 972172005 1725 5/172008
SRBHOS:517 Precipitation, daily millimeter 558 10/29/2005 509
SRBHOS:520 Relative humidity percent 39221 8/5/2006 15:10 57872007
SRBHOS:522 Snow Temperature degree celcius 27442, 10/30/2006 9:00 5/8/2007
SRBHOS:525 Wind speed, daily maximum meters per second 558 10/29/2005 509
SRBHOS:528 Gage height, instantaneous meter 2052 472472007 1800 57872007
SRBHOS:529 Snow depth centimeter 27439 10/30/2006 9:30 5/8/2007
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Please use these data and the web services spreadsheet to answer the following questions.

(1)  Plot the diurnal variation in net radiation (Variable SRBHOS: 516) over an average day in July 2006 and January 2007.   What is monthly average value of net radiation for each of these two months (W/m2).

(2)  Calculate the monthly average net radiation for May 2006 to April 2007 and make a plot of that to show the seasonal variation in this phenomenon.  What is the average value of net radiation for this 12-month period (W/m2)?

(3)  Take the meteorological data for air temperature (SRBHOS:545), wind speed (SRBHOS: 526), relative humidity (SRBHOS: 520), and net radiation and calculate the daily average evaporation (mm/day) for each day in September 2006, and March 2007.
(4)  Plot the daily evaporation and precipitation for these two months.

(5)  For September 10, 2006 and March 10, 2007,  plot the diurnal variation in air temperature, wind speed, relative humidity and net radiation.  Calculate and plot the corresponding diurnal variation in evaporation.

This assignment is due in on Thurs Feb 21.
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