Department of Civil Engineering

CE 431 Hydrology

Laboratory Problem #8

Synthetic Hydrographs
Objectives:
1. To learn about probable maximum precipitation (PMP) and probable maximum floods (PMF).
2. To learn how to distribute a storm over time increments and over a particular drainage basin.

3. To learn to analyze the watershed characteristics and develop watershed parameters.

4. To learn how to use the HEC-1 rainfall-runoff program to generate an outflow hydrograph

5. To learn how to use other available software (WMS) for hydrograph development and analysis.

Procedure:
1. Study the attached information on the probable maximum precipitation (PMP) and the local storms on the Colorado and Great Basins.  Also study the information on watershed parameters from Chapters 5 & 6.

2. A hydrologic analysis is to be conducted for the Clear Creek drainage basin.  Clear Creek is a tributary of the Sevier River in Central Utah.  Study the attached map of the area and the attached Clear Creek gauging station information noting the drainage area and maximum discharges.  Approximate the Clear Creek watershed boundary and observe the watershed shape.
3. Complete Table 6.3 A, Local – storm PMP computation (attached).  Use Figures 4.5, 4.7, 4.9 and Tables 4.4, 4.7, and 4.8 (also attached).  You may need to use a road map to locate the Clear Creek Basins within Utah.  The resulting PMP distribution is given in step 9.  There are 9 rainfall depths at periods of 60, 60, 15, 15, 15, 15, 60, 60, and 60 minutes respectively.  

4. Determine the basin time of concentration tc by using the longest channel distance of ____________ feet from the Clear Creek – Sevier River confluence to the Clear Creek headwaters and by assuming an average channel velocity of A fps.  Assume B% of the watershed is impervious.  Values for A & B are in the table of variable assignments.
5. Clear Creek Basin is of predominately hydrologic soil group B or C.  See column C in the lab variable assignments for your soil group.  These are fairly well drained soils which mean there is a relatively high infiltration capacity.  The land cover is woods in better than average (good) condition.  For the probable maximum flood hydrograph, the condition 3 (wet) antecedent moisture should be used.  Find the appropriate Clear Creek basin curve number CN. 

6. Use HEC-1 in WMS to generate the PMF hydrograph.  WMS is available on the network.  You can run WMS by using the Start menu and navigation through the Civil Engineering applications until you find WMS.  This attached handout on WMS will help you learn how to use the program for this assignment.

7. The above evaluation is for the probable maximum conditions.  We can also use WMS to determine peak flows at other return periods.  In order to find the 100 year flowrate, using the curve number method, we need the 100 year precipitation average over the watershed.  This can be found from the NOAA Atlas 2 maps.  A copy of the 100-yr, 6-hr map is attached.  Use the same PMP distribution for the 6-hr duration and use your CN value to determine the 100-year flow.  

8. Write a brief report and discuss your results.
Lab 8 Variable Assignments

	Student #
	A
	B
	C
	Student #
	A
	B
	C

	1
	5
	0
	B
	28
	6
	6
	C

	2
	5
	2
	B
	29
	6
	8
	C

	3
	5
	4
	B
	30
	6
	10
	C

	4
	5
	6
	B
	31
	7
	0
	C

	5
	5
	8
	B
	32
	7
	2
	C

	6
	5
	10
	B
	33
	7
	4
	C

	7
	6
	0
	B
	34
	7
	6
	C

	8
	6
	2
	B
	35
	7
	8
	C

	9
	6
	4
	B
	36
	7
	10
	C

	10
	6
	6
	B
	37
	5
	0
	B

	11
	6
	8
	B
	38
	5
	2
	B

	12
	6
	10
	B
	39
	5
	4
	B

	13
	7
	0
	B
	40
	5
	6
	B

	14
	7
	2
	B
	41
	5
	8
	B

	15
	7
	4
	B
	42
	5
	10
	B

	16
	7
	6
	B
	43
	6
	0
	B

	17
	7
	8
	B
	44
	6
	2
	B

	18
	7
	10
	B
	45
	6
	4
	B

	19
	5
	0
	C
	46
	6
	6
	B

	20
	5
	2
	C
	47
	6
	8
	B

	21
	5
	4
	C
	48
	6
	10
	B

	22
	5
	6
	C
	49
	7
	0
	B

	23
	5
	8
	C
	50
	7
	2
	B

	24
	5
	10
	C
	51
	7
	4
	B

	25
	6
	0
	C
	52
	7
	6
	B

	26
	6
	2
	C
	53
	7
	8
	B
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