1.  a) Stream order 5

b) i) Rb Average

Order 1; 173		173/42=4.12		Rb Average = (4.12+5.25+4+2)/(4) = 3.84
Order 2; 42		42/8=5.25
Order 3; 8		8/2=4
Order 4; 2		2/1=2		
Order 5; 1

ii) Regression line of the relationship log N-u

	Order
	Number of segments 
	Lof of segments 
	Regression Slope

	1
	172
	2.236
	-0.652365466

	2
	42
	1.623
	

	3
	8
	0.903
	

	4
	2
	0.301
	



c) Horton’s law of stream numbers states that a relationship exists between the number of streams of a given order and the corresponding. The formula for the law of stream numbers goes as follows:
Nu = Rb K – u
Where “Rb” is the bifurcation ratio, “K” is the max order and “u” is the stream order. This formula expedites the scientific process by allowing us to derive the number of streams in each order from the bifurcation ratio. The results go as follows:
N1 = 3.845 – 1 = 3.844 = 217 
N2 = 3.845 – 2 = 3.843 = 56 
N3 = 3.845 – 3 = 3.842 = 14 
N4 = 3.845 – 4 = 3.841 = 3 
N5 = 3.845 – 5 = 3.840 = 1
The results indicate that the law of stream numbers does not apply, as the numbers vary greatly from the observed stream numbers that were counted on the map
d) Surface area of entire water shed; 7509136894m2 x (1) 2 (km) 2  = 7509.14km2
		       					          (1000) 2(m) 2

e) The following table depicts Shreve’s Magnitude (M) for the Chaudiere watershed and its sub-basins:
	Watershed + Sub-basins
	Shreve’s Magnitude

	Famine
	28

	Du Loup
	20

	Beaurivage
	18

	St-Victor
	8

	Total magnitude
	172




f) The R2, or the coefficient of determination, indicates that there is a weak relationship between Shreve’s magnitude and the surface area of each of the sub-basins. This indicates that an increase in surface area does not necessarily equate to an increase in magnitude.



2. Average volume of precipitation using; 
 
i) Arithmetic mean; Total # of rain from stations within water shed/# of stations within water shed 

Average rainfall; 895.2/11 = 81.4mm     
Average volume; 0.0814m x 7509136594m2 = 611 243 743.2m3

ii) Thiessen Polygons

	Station
	Rainfall(mm) 
	Area m2
	Area km2
	Weighted rainfall (mm)

	Thetf ord-Mines 
	100
	102641202.9
	102.64
	10264.12

	Saint-Pierre-de-Broughton 
	108.2
	163541396.8
	163.54
	17695.18

	Saint-Camille
	64.8
	230178293.1
	230.18
	14915.55

	Frampton-2 
	156.3
	279669885.1
	279.67
	43712.40

	Beaurivage 
	85
	388285576.4
	388.29
	33004.27

	Saint-Flavien 
	69.6
	417402603.1
	417.40
	29051.22

	Saint-Séverin 
	178
	471278743.4
	471.28
	83887.62

	Saint-Côme-de-Linière 
	50.8
	500326097.8
	500.33
	25416.57

	Scott 
	76.4
	518151963.5
	518.15
	39586.81

	Saint-Georges 
	64.8
	533619044.4
	533.62
	34578.51

	Saint-Éphrem 
	114.4
	594286944.5
	594.29
	67986.43

	Saint-Prosper 
	63.6
	646718832.1
	646.72
	41131.32

	Saint-Ludger 
	63.6
	671237426.7
	671.24
	42690.70

	Saint-Théophile 
	56.8
	700526673.4
	700.53
	39789.92

	Lac Mégantic 2 
	73.2
	1291272211
	1291.27
	94521.13

	
	
	
	
	

	
	Total 
	7509136894 
	7509.14
	618231.74



Average rainfall; 618231.74/7509.14 = 82.33 mm 
Average volume; 0.0823m x 7509136894m2  = 618 001 966.6m3

iii) Isoheytal method
	Isohytes
	Area enclosed (m2)
	Area enclosed (km2)
	Average rainfall
	Rain Volume 

	
	88400000
	88.4
	23
	2033.2

	51
	
	
	
	

	
	2519400000
	2519.4
	61.5
	154943.1

	72
	
	
	
	

	
	2873000000
	2873
	82.5
	237022.5

	93
	
	
	
	

	
	798000000
	798
	103.5
	82593

	114
	
	
	
	

	
	287300000
	287.3
	125
	35912.5

	135
	
	
	
	

	
	287300000
	265.2
	146
	38719.2

	156
	
	
	
	

	
	265200000
	265.2
	167
	44288.4

	Total 
	7118600000
	7096.5
	708.5
	595511.9



Average rainfall:  59551.9 / 7096.5 = 83.92 mm
Average volume: 0.0839m x 7118600000 m2 = 597 250 540 m3

3. a) 
	Time (hr)
	Rain (mm)
	Cumulative (mm)
	Intensity (2hr)
	Time Interval

	0
	0
	0
	2.4
	(0-2hr)

	1
	0.6
	0.6
	2.6
	(1-3hr)

	2
	1.8
	2.4
	4.6
	(2-4hr)

	3
	0.8
	3.2
	8.2
	(3-5hr)

	4
	3.8
	7
	11.4
	(4-6hr)

	5
	4.4
	11.4
	13.8
	(5-7hr)

	6
	7
	18.4
	12.4
	(6-8hr)

	7
	6.8
	25.2
	15.4
	(7-9hr)

	8
	5.6
	30.8
	22.2
	(8-10hr)

	9
	9.8
	40.6
	29
	(9-11hr)

	10
	12.4
	53
	26.6
	(10-12hr)

	11
	16.6
	69.6
	15.6
	(11-13hr)

	12
	10
	79.6
	9.4
	(12-14hr)

	13
	5.6
	85.2
	5.2
	(13-15hr)

	14
	3.8
	89
	2.8
	(14-16hr)

	15
	1.4
	90.4
	3
	(15-17hr)

	16
	1.4
	91.8
	3.2
	(16-18hr)

	17
	1.6
	93.4
	2.8
	(17-19hr)

	18
	1.6
	95
	3
	(18-20hr)

	19
	1.2
	96.2
	3.4
	(19-21hr)

	20
	1.8
	98
	2
	(20-22hr)

	21
	1.6
	99.6
	
	

	22
	0.4
	100
	
	



Mean intensity; 100ml/22hr = 4.55mm/hr

Max intensity for 2 hours; 26.6mm/2hr = 13.3mm/hr

[bookmark: _GoBack]b) Cumulative hyetograph 


Relationship between Shreve's Magnitude and Sub-Basin Surface Area
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