GIS in Water Resources
Homework #3 
1.  [Past test question] The grids below depict initial snow depth and average temperature over a day for an area. 
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(a) Initial snow depth (cm)
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(b) Temperature (oC)


One way to calculate decrease in snow depth due to melt is to use a temperature index model that uses the formula
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Here Dold and Dnew give the snow depth at the beginning and end of a time step, T gives the temperature and m is a melt factor.  Assume melt factor m = 0.5 cm/OC/day.  

(i) Interpolate from grid (b) a temperature for each of the nine 100 x 100m grid cells in grid (c) below.   
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(c) Temperature (oC)
	Briefly describe how you did the interpolation.


(ii) Calculate the new snow depth for each cell in grid (d) using raster calculations that apply the above formula.  
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(d) Final snow depth (cm)


2.  Verify the calculations in (1) using ArcGIS Spatial Analyst Raster Calculator.  You may create the necessary grids in ArcGIS by saving the following to text files and using the ASCII to Raster tool in ArcToolbox

Temperatures

ncols         2

nrows         2

xllcorner     0

yllcorner     0

cellsize      150
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NODATA_value  -9999
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Initial Snow Depths

ncols         3

nrows         3

xllcorner     0

yllcorner     0

cellsize      100

NODATA_value  -9999
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You will need to adjust the Spatial Analyst options 
to specify the cell size and extent of the output.

Comment on how you think ArcGIS is doing the interpolations.
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