GIS in Water Resources
Homework #3 Solution
1.  [Past test question] The grids below depict initial snow depth and average temperature over a day for an area. 
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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.

Interpolated values are shown.  They were estimated by averaging over the the fraction of the larger 150 m grid cells that overlap with the 100 m grid cells.


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

	
[image: image5.emf]100 m

100 m


(d) Final snow depth (cm)


2.  Verification using ArcGIS.
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The values are not the same at all locations due to ArcGIS using nearest neighbor interpolation by default in raster calculation, rather than a smoother averaging.  To reproduce the exact result above you need to use the procedure presented in Session 10 implemented by the hmwk3.tbx model builder tools.
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These values were obtained using the formula Dnew=Dold-m.T
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