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Problem 

Dr. Michael E. Meadows at the University 

of South Carolina developed the South 

Carolina Unit Hydrograph Method (SC UH 

Method) and documented the method in 

a series of three reports that were 

published in 1991.  This method was 

developed from field data in South 

Carolina and provided an improved 

technique for estimating peak flows and 

hydrographs in South Carolina.  The 

method is particularly suitable for small 

to medium sized drainage basins where 

the Rational Method and USGS regression 

equations are not always applicable.  

Since the original publications (1991) Dr. 

Meadows has made improvements and 

updates to this method that have yet to 

be documented in a publication.  To 

assure that the South Carolina Unit 

Hydrograph Method can be appropriately 

applied there is a need to develop a 

guidance manual that includes the latest 

updates and improvements.  

Research 

This project updates and illustrates the 

South Carolina Synthetic Unit Hydrograph 

Method (SC UH Method). A key 

parameter is the peak rate factor (PRF) 

that relates to UH shape and proportion 

of runoff volume under the rising limb. 

Land use specific values for PRF resulted 

from multiple stormwater management 

studies that verified the SC UH Method 

and PRF values. At each study watershed, 

rainfall and streamflow data were 

collected and used to calibrate model 

parameters by adjusting UH PRF and time 

The need for improved hydrologic methods is well recognized in the profession. 

Issues come from over prediction and modifications made to simplify calculations.  

The SC UH Method deals with these issues.  The inclusion of unit hydrograph Peak 

Rate Factors based on land use in the watershed and curve number modification for 

rainfall duration less than 24 hours gives this method an advantage in determining 

design flows and volumes.
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to peak parameters to obtain the closest 

match between simulated and measured 

hydrographs. The optimal UH PRF 

parameter values were validated during 

model verification. A significant outcome 

of those studies and one that upholds the 

purpose and intent of the SC UH Method 

is each watershed has its own unique PRF 

and thereby, its own unique UH. 

This project improves the SC UH Method 

with the addition of two new concepts 

and procedures.  One is modifying the 

NRCS Curve Number for rainfall durations 

less than 24-hours and the other is 

identifying critical storm durations that 

produce the maximum peak flow and/or 

maximum runoff volume. As illustrated by 

the simulation results shown in Figure 2, 

a significant outcome of CN modification 

is most critical rainfall durations are not 

24-hours, particularly for peak flow

prediction, which gives reason and

justification to challenge regulations that

prescribe a single design storm duration

that is not a critical duration and could

lead to an unsafe design.

Results 

The major development from this project 

was the creation of a manual for the SC 

UH Method.  A companion spreadsheet 

was produced for the applications of the 

method.  Both will help SCDOT engineers 

in design. 

This method is an improvement over the 

standard NRCS Unit Hydrograph Method.  

The use of PRFs based on land use in the 

watershed improves the accuracy of the 

hydrograph and peak flow predictions.  

This helps SCDOT engineers to make their 

design fit the context of the location.  

Total project costs are lowered due to the 

increased accuracy of the design. 

An important fact learned during the 

development of the SC UH Method is that 

watersheds are like people. As Dr. 

Meadows tells students in his Engineering 

Hydrology class: watersheds are just like 

each of us. Every person has a different 

height, weight, complexion, etc. Every 

watershed has a different area, hydraulic 

length, slope, land use, soils, etc. People 

have different personalities and so do 

watersheds (i.e., different watersheds 

have different CNs, PRFs, and Tc, which  

are watershed personality parameters). 

The SC UH method has been tested and 

proven at multiple watersheds. 

The identification of procedures 

developed to modify curve numbers for 

durations less than 24-hours and to 

identify critical storm durations was a 

breakthrough.  These two concepts 

improve the accuracy of the design of 

ponds, culverts, and other drainage 

features.  This improves our ability to 

determine possible impacts and save  in 

material and right-of-way.   

Value & Benefit 

This project provides a guidance manual 

and design aids that include the latest 

updates and improvements for the SC 

UH Method.  These products will assist 

engineers in conducting hydrologic 

studies and providing guidance for 

appropriately applying the SC UH 

Method.  This helps SCDOT to save 

money due to more cost efficient designs 

than when using the standard NRCS UH 

Method.  This will allow our designs to 

better fit the location and take into 

account post construction stormwater 

effects.
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Figure 2. SC UH Method Results in Companion Excel Workbook 


