Department of Civil Engineering

CE 431 Hydrology

Laboratory Problem #7

Runoff Distribution by Unit Hydrograph Principle

Objectives:
Using the unit by hydrograph principle and rainfall record from rain gages located at Medford and Marshfield, Wisconsin, estimate the runoff hydrograph for the Big Eau Plaine River at a gauging station near Stratford, Wisconsin.  (Drainage area 173 sq. mile)
Data:

1. Unit hydrograph provided by the instructor, since USGS records only giving a reading every 24 hours.

2. Construction of Theissen polygons over the drainage area show that A% of the drainage area closest to Medford and B% closest to Marshfield.

3. Precipitation records are as shown in Table I.

TABLE I.

Rainfall Records

	Date in 1961
	Time
	Period
	Medford
	Marshfield

	28-May
	2100 to 0300 
	1
	1.88
	1.78

	29-May
	0300 to 0900
	2
	--
	--

	29-May
	0900 to 1500
	3
	--
	--

	29-May
	1500 to 2100
	4
	--
	--

	29-May
	2100 to 0300 
	5
	0.27
	0.56

	30-May
	0300 to 0900
	6
	--
	--

	30-May
	0900 to 1500
	7
	--
	--

	30-May
	1500 to 2100
	8
	--
	--

	30-May
	2100 to 0300 
	9
	0.18
	0.7


Procedure:

1. Compute runoff from the rainfall occurring in period 1, 5, and 9.  These are actual precipitation records of 3 storms that occurred in these time periods.  Assume a total runoff of C% of rainfall on the watershed for the first two storms and D% for the last storm

2. The hydrograph up to 2100 on May 29 will be affected only by the first storm, but from time that time until 2100 on May 30 it may also be affected by the second storm and after 2100 on May 30 so i.e. will be affected by all three storms.  Using the unit hydrograph, tabulate the runoff for each period so that the net resultant hydrograph may be estimated.

3. Assuming a base flow constant of 25 cfs, find total discharge at the end of each six-hour time period from 2100 May 28 to 0300 June 5.  Plot this estimated hydrograph

4. Actual runoff data as obtained from USGS records are given in Table II.  Plot the actual hydrograph on the same graph as above.  Also plot the unit hydrograph on the same graph to compare.

5. Compare data found from steps above and write a report. 

Table II.

Runoff Data, May- Big Eau Plaine River Neat Stratford, Wisconsin

	Date
	Time
	Discharge

	 
	 
	 

	29-May
	0600
	51

	 
	1200
	1190

	 
	1800
	2180

	 
	2400
	3130

	30-May
	0600
	2280

	 
	1200
	1630

	 
	1800
	1420

	 
	2400
	1220

	31-May
	0600
	1042

	 
	1200
	1480

	 
	1800
	1430

	 
	2400
	1190

	1-Jun
	0600
	1000

	 
	1200
	790

	 
	1800
	646

	 
	2400
	523

	2-Jun
	0600
	431

	 
	1200
	360

	 
	1800
	303

	 
	2400
	253
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Table III.  Lab 7 Variable Assignments
	Student #
	A
	B
	C
	D
	Number
	A
	B
	C
	D

	1
	60
	40
	45
	60
	39
	45
	55
	50
	55

	2
	55
	45
	45
	60
	40
	40
	60
	50
	55

	3
	50
	50
	45
	60
	41
	60
	40
	35
	55

	4
	45
	55
	45
	60
	42
	55
	45
	35
	55

	5
	40
	60
	45
	60
	43
	50
	50
	35
	55

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	6
	60
	40
	40
	60
	44
	45
	55
	35
	55

	7
	55
	45
	40
	60
	45
	40
	60
	35
	55

	8
	50
	50
	40
	60
	46
	60
	40
	55
	65

	9
	45
	55
	40
	60
	47
	55
	45
	55
	65

	10
	40
	60
	40
	60
	48
	50
	50
	55
	65

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	11
	60
	40
	50
	60
	49
	45
	55
	55
	65

	12
	55
	45
	50
	60
	50
	40
	60
	55
	65

	13
	50
	50
	50
	60
	51
	60
	40
	45
	65

	14
	45
	55
	50
	60
	52
	55
	45
	45
	65

	15
	40
	60
	50
	60
	53
	50
	50
	45
	65

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	16
	60
	40
	35
	60
	54
	45
	55
	45
	65

	17
	55
	45
	35
	60
	55
	40
	60
	45
	65

	18
	50
	50
	35
	60
	56
	60
	40
	40
	65

	19
	45
	55
	35
	60
	57
	55
	45
	40
	65

	20
	40
	60
	35
	60
	58
	50
	50
	40
	65

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	21
	60
	40
	55
	60
	59
	45
	55
	40
	65

	22
	55
	45
	55
	60
	60
	40
	60
	40
	65

	23
	50
	50
	55
	60
	61
	60
	40
	55
	70

	24
	45
	55
	55
	60
	62
	55
	45
	55
	70

	25
	40
	60
	55
	60
	63
	50
	50
	55
	70

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	26
	60
	40
	45
	60
	64
	45
	55
	55
	70

	27
	55
	45
	45
	60
	65
	40
	60
	55
	70

	28
	50
	50
	45
	60
	66
	60
	40
	50
	70

	29
	45
	55
	45
	60
	67
	55
	45
	50
	70

	30
	40
	60
	45
	60
	68
	50
	50
	50
	70

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	31
	60
	40
	40
	55
	69
	45
	55
	50
	70

	32
	55
	45
	40
	55
	70
	40
	60
	50
	70

	33
	50
	50
	40
	55
	71
	60
	40
	60
	70

	34
	45
	55
	40
	55
	72
	55
	45
	60
	70

	35
	40
	60
	40
	55
	73
	50
	50
	60
	70

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	36
	60
	50
	50
	55
	74
	45
	55
	60
	70

	37
	55
	45
	50
	55
	75
	40
	60
	60
	70

	38
	50
	50
	50
	55
	 
	 
	 
	 
	 


Table III.  Lab 7. Variable Assignments








