GEOHYDROLOGY

Flux of water, dissolved and suspended load through the Winooski River Basin
This lab will investigate the flux of mass through the Winooski River basin. We will use several data sets including:

· the 30 year "normals" collected by the US Weather Service for precipitation in Vermont.  These “normals” are running averages over the past 30 years.  Each town is identified by number on a master map and by name on the accompanying spreadsheet (download from web site).  
· The average annual run off for the Winooski River at Essex Vermont (the same data you used two weeks ago)

· Chemical and physical load data from the Essex River gauge downloaded from the USGS website (see lab web site)
First, to see how this is done with much better data sets, read our recent paper that resulted from our field work over the past few years in Cuba (it’s on the website along with a short essay I wrote about working in Cuba).

You should do the following calculations for lab.
1.  Use the precipitation data to determine the relationship between elevation and mean annual precipitation.  Demonstrate this relationship graphically.  
2.  Calculate the arithmetic average precipitation over the state of Vermont using station normal in the posted spreadsheet. 

3.  Now, consider the influence of elevation (question 1) on precipitation and estimate the average precipitation (inches per year) that each year that falls on the Winooski River Basin. To do this, I suspect that you will find the shaded relief map on the website useful. Be creative!
4.  Calculate (using the precipitation values calculated in questions 2 and 3) the total volume of precipitation which annually falls on the Winooski basin.  Express your results in cubic kilometers. The area of the basin is listed on the Essex gage map page (see web site for link).
5. Use the mean annual Winooski River discharge to calculate the total run off volume over an average year at the gage in Essex (cubic kilometers). Compare the discharge to the average yearly precipitation estimates. Calculate the average percentage of the rainfall that runs off.
6. Using the very scant dissolved and suspended load data available for the Winooski River at Essex, calculate the mean annual suspended load and mean annual dissolved load (in tons (Mg) per square kilometer per year) by multiplying the average TDS and average suspended sediment load by mean annual discharge.
In all of this be super careful of unit conversion! It will be tricky.

For your webpage:

A. Present your calculations and relevant graphics for 1-6 above.
B. Write a paragraph discussing the relationship between rainfall and runoff in the Winooski River Basin.  Why do they differ?  Where does the “missing” water go?
C. Write a second paragraph considering the flux of mass out of the Winooski Basin with the scanty data we have. Compare the dissolved load to the suspended load moving out of the basin (normalize to Mg/(km2*yr).  How does the rate of mass removal from the Winooski River Basin compare to the range of mass removal rates in the Cuban basins reported in GSA Today? Why might they differ or be similar?
