Derivation of Initial SAC-SMA Unit Hydrograph 
Using Recession Analysis and Mean Daily Flow Data
LMRFC Calibration Workshop

Steps

1. Semi-log Plot of Observed Hydrograph

a. Draw estimate of primary baseflow.  

b. Subtract primary baseflow from total flow.  You may first want to draw a smooth curve through the small rises on the observed hydrograph recession limb.
c. Extend primary back to under the peak of the hydrograph

d. Subtract graphically the primary from the total base flow.  The straight line portion of this line is the supplemental baseflow.  

e. Extend the straight line portion of (d) back to a point under the peak.  This is your estimate of supplemental base flow. 

f. Add graphically the primary baseflow from (c) to the supplemental base flow from (d).  This is the total baseflow.

g. Subtract the total baseflow from the total flow
i. The straight line portion of the ‘total – baseflow’ indicates the interflow.

ii. Extend the straight line portion of the ‘total – baseflow’ back under the hydrograph peak

h. Add the ‘total baseflow’ and the interflow portion to get the amount of ‘baseflow + interflow’ for the event.  

2. Arithmetic Plot of Mean Daily Flow including Peak Discharge of 14,000 cfs.

a. Draw estimated instantaneous flow hydrograph

b. Plot the total baseflow from 1.f.  (Some subjectivity is required)
c. Plot the baseflow + interflow from 1.h   (Some subjectivity is required)
d. Determine 6 hour ordinates on X axis, i.e, where 0,6,12, etc should be. 
3. Table on page 3

a. Write in Total Observed Flow values
b. Write in Baseflow + Interflow values
c. Subtract the Baseflow + Interflow from the Total Observed Flow.  This is the estimate of Surface runoff. 
d. Add up all the values in column 3 to get the total volume of the resulting raw Surface runoff hydrograph.  (The volume does not equal 1.0 watershed-inches). 
e. Compute the adjustment factor at the bottom of the page.

f. Convert the raw Surface runoff hydrograph to a unit hydrograph by dividing the ordinates in column 3 by the adjustment factor. 
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Unit Hydrograph Derivation

Talking Rock Creek Near Hinton Georgia

USGS id = 02382200

Drainage Area = 119 sq. mi

Storm of March, 1979

	Time
	1

Total Flow
	2
Baseflow + Interflow
	3

Difference

1-2

(cfs-6 hour)
	4

Divide by _____

to get 1.0”

Runoff

	6
	
	
	
	

	12
	
	
	
	

	18
	
	
	
	

	24
	
	
	
	

	30
	
	
	
	

	36
	
	
	
	

	42
	
	
	
	









Total Volume:_____________(cfs-6hr)
Note: Flows are in English units: cfs, cfsd, cfs_6hr

Discharge/Runoff conversions

26.9 cfsd/in/sq.mi * 119 sq. mi. * 4 cfs-6hr/cfsd = 12804 cfs-6hr/in

Convert Total Volume to Inches of Depth over the Basin:

Total Volume ____________ cfs-6hr / (12804) cfs-6hr/in) = __________inches runoff.

Example Recession Analysis
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Hydrograph Separation Using Recession Analysis
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Unit Hydrograph Derivation with AB-OPT

1. Open ICP and run fltt1.curr to view the initial simulation from 6 hour SAC parameters and 6 hour unit hydrograph

2. Using the appropriate command from LMRFC, run  AB_OPT by typing  “ab_opt_v6 fltt1.cntl”

3. Check to see if ten output files were created in the output directory: 

i. fltt1_raw_emp_uh

ii. fltt1_adj_emp_uh

iii. fltt1_uh_final

iv. fltt1_uh_final03

v. fltt1_uh_final06

vi. fltt1_uh_final12

vii. fltt1_uhs_Scurve

viii. fltt1_all_hours_ts

ix. fltt1_events_only_ts

x. fltt1_sac

4. Run the unit hydrograph analysis R script by typing “Rscript Rjob_AB_OPT”

5. View the unit hydrograph plot created by R using an image viewer by typing the Linux command “display filename” where filename is one of the jpeg images generated by the R scripts. 

6. Run fltt1.best in ICP to view the hydrograph results using the new unit hydrograph and optimized SAC parameters 
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