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Chapter 10-Terms, Problems and Questions
A. Terms
	deterministic model
	distributed model

	ensemble forecasting
	HBV

	hypsometric elevation 
	lumped parameter model

	NWSRFS
	point snowmelt model

	PRMS
	SHE

	snow cover depletion curve
	SNTHERM

	SRM
	SSARR

	stochastic model
	


B. Problems

10.1  Complete the following table as in Table 10.1 using parameter values given in the footnotes*.

	Day
	P cm
	Ta
(C
	Snow

cm
	Rain

cm
	Melt

cm
	Ts
(C
	CC

cm
	WHC

cm
	WE

cm
	Outflow

cm

	0
	0
	-4.0
	
	
	
	-2.7
	-0.10
	
	3.4
	

	1
	0
	-3.5
	
	
	
	
	
	
	
	

	2
	0
	-3.2
	
	
	
	
	
	
	
	

	3
	2.6
	-0.4
	
	
	
	
	
	
	
	

	4
	0.9
	1.9
	
	
	
	
	
	
	
	

	5
	0
	2.3
	
	
	
	
	
	
	
	

	6
	0
	2.4
	
	
	
	
	
	
	
	


*Use DDF = 0.35 cm (C-1 d-1, TSF = 0.5, CCF = 0.02 cm (C-1 d-1 , f = 2%, and Tc = 1(C. Assume all liquid water drains from snowpack each day.  See text for explanation of terms.

10.2  Use the data and program on the accompanying disk that contains SNOTEL data for the Wolf Creek Summit site for the 1998-99 water year for this problem.  The model follows that developed in the text and can be used to compute snowpack water equivalent for comparison with measured snowpack water equivalent.  The fitting criteria used is R2; the Nash-Sutcliffe coefficient.  The model is the same as the one used to model snowpack water equivalent in Figure 10.5.  Keeping other parameters constant, find the maximum and minimum degree-day factor that produces the highest R2 by trial and error and compare the results with those from Figure 10.5, that represent the following 1999-2000 water year at the same site.  Print out graph of resulting predicted and measured snowpack water equivalent over time.

10.3  Compute the snow covered area on a watershed using Anderson’s (1973) curve given conditions of a snowpack with a water equivalent of 17.6 cm, an index water equivalent of 35 cm representing 100% snow cover. (Answer: 73.8%)
10.4  Given the conditions in problem 3, compute the snow covered area that would result when new snowfall water equivalent of 1.42 cm was experienced followed by either 0.3 cm, 1.12 cm, or 2.55 cm of melt. (Answers: 100, 80.91and 70.63 %) 

      10.5     Derive the degree-day factor for melt on a day when melt was 1.69 cm d-1 and  

      the maximum and minimum air temperatures were 11.4 and 4.6 (C, respectively.    

            (Answer: DDF = 0.21 cm (C-1 d-1)

C. Questions

10.1  What is the basic difference between lumped and distributed snowmelt runoff models?

10.2  How do stochastic and deterministic snowmelt models differ?

10.3  What are the general features or components of a complete point snowmelt models?

10.4  Draw a flow diagram of the decisions and calculations needed in a time step using a point snowmelt model.

10.5  How can a distributed snowmelt model incorporate the effects of topography on snowmelt?

10.6  Describe the ways that snow covered area data can be used in snowmelt runoff models.

