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OUTLINE 

§  ES6 Solution Sketch 
§  Unit Hydrographs/HMS Workshop 

§  CMM pp. 201-223 
§  HMS Workshop 
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ES-6 SOLUTION SKETCH 

ES 6 was application of two different evaporation models 
 
 
 
•  The Blaney-Criddle method uses location (latitude) and mean monthly 

temperatures in Celsius 
•  Google search <Latitude and Longitude for San Angelo, Texas> 
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ES-6 SOLUTION SKETCH 

 
•  The Blaney-Criddle method uses location (latitude) and mean monthly 

temperatures in Celsius 
•  Google search <Mean Monthly Temperature for San Angelo, Texas> 
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Need in Celsius, 
So either convert or  
select Celsius 



ES-6 SOLUTION SKETCH 

Put these results into Blaney-Criddle equation 
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ES-6 SOLUTION SKETCH 

ES 6 was application of two different evaporation models 
 
 
 
•  The Thornwaithe method uses location (latitude) and mean monthly 

temperatures in Celsius 
•  Google search <Latitude and Longitude for San Angelo, Texas> 
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ES-6 SOLUTION SKETCH 

 
•  The Thornwaithe method uses location (latitude) and mean monthly 

temperatures in Celsius 
•  Google search <Mean Monthly Temperature for San Angelo, Texas> 
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Need in Celsius, 
So either convert or  
select Celsius 



ES-6 SOLUTION SKETCH 

Put these results into Thornwaithe method 
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ES6 SOLUTION SKETCH 

Blaney-Criddle Results: 

 

 

 

Thornwaithe Results: 

 

 

 

Is evaporation for a 24-hour storm? 

 



WHAT IS A UNIT HYDROGRAPH? 

•  Used to explain the time re-distribution of 
excess precipitation on a watershed 

•  Represents the response of the watershed at 
the outlet to a unit depth of EXCESS 
precipitation 

•  EXCESS implies some kind of loss model is 
applied to the raw precipitation 

•  Time re-distribution implies some kind of 
transfer behavior is applied 

•  L. K. Sherman 1932 is credited with seminal 
publication of the concept 

•  Read the document in AdditionalReadings 
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RESPONSE MODEL 

Response models convert the excess precipitation signal into a 
direct runoff hydrograph at the point of interest 

 

Loss Model 

Precipitation 

Losses 

Excess Precipitation 

Response (Transform) Runoff 
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PURPOSE 

Illustrate the steps to create a functioning precipitation-runoff model in HEC-HMS 
§  Only a small set of HEC-HMS capabilities are employed  

§  Basin Model 
§  Sub-Basin:  IaCl Loss Model; DUH Transform Model 

§ Meterological Model 
§  Control Specifications 
§  Time-Series: Rain Gage 
§  Time-Series: Discharge Gage 

§  Realistic parameter values are employed from class references 



LEARNING OBJECTIVES 
Familiarize students with the HEC-HMS Graphical User Interface.  
§  Reinforce the concepts of “Projects” as a data-storage paradigm. 
Simulate the rainfall-runoff response of a single sub-basin Texas watershed using: 
§  Initial loss and constant rate loss model 
§  SCS Unit Hydrograph transformation model 
§  User-specified hyetograph. 



PROBLEM STATEMENT 

Simulate the response of the Ash Creek watershed at Highland Road for a 5-year, 3-
hour storm, under current development conditions.  

§  Treat the entire watershed as a single sub-basin.  
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PROBLEM STATEMENT 

Watershed Outlet 
§  Highland Road and Ash Creek, Dallas, TX. 
§  Area is residential subdivisions, light 

industrial parks, and some open parkland. 
§  White Rock Lake is water body to the North-

West 
 



PRECIPITATION ESTIMATION 

Precipitation 

§ Estimate 5-year, 3-hour storm 
depth using the DDF Atlas  



PRECIPITATION ESTIMATION 

Precipitation 

§ Approximate the storm 
temporal distribution using 
dimensionless hyetograph.  

 



LOSS MODEL ESTIMATION 

Runoff Generation (Loss) 
§ Estimate the initial loss and 

constant rate loss using 
TxDOT 0-4193-7 



TRANSFORMATION MODEL 
ESTIMATION 
Unit Hydrograph Timing 

Parameters 
§ Example will use the SCS 

DUH, but will parameterize 
assuming GUHAS regression 
is appropriate. 



PHYSICAL PROPERTIES 

Watershed Properties 
§  AREA=6.92 mi2 
§  MCL=5.416 mi 
§  MCS=0.005595 
§  CN=86 
§  R=0  
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BUILDING THE MODEL –  
DATA PREPARATION 
HEC-HMS will require us to construct, external to HMS the following: 
§  A Hyetograph (rainfall) 
§  Loss model parameters 
§  Transform model parameters 

In this example will use Excel to build some input data required by the program. 



Use the DDF atlas to find the 
5-year, 3-hour storm depth 
for Dallas Texas. 

§ About 2.8 in. 

RAINFALL DEPTH 



GENERATE A HYETOGRAPH  -- USE TXHYETO 



DATA PREPARATION 

HEC-HMS will require us to construct, external to HMS the following: 
§  A Hyetograph (rainfall) 
§  Loss model parameters 
§  Transform model parameters 

In this example will use Excel to build some input data required by the program. 



LOSS MODEL PARAMETERS 

IaCl model in TxDOT 0-4193-7 



LOSS MODEL PARAMETERS 

IaCl model in TxDOT 0-4193-7 



LOSS MODEL PARAMETERS 

IaCl model in TxDOT 0-4193-7 



LOSS MODEL PARAMETERS 

IaCl model in TxDOT 0-4193-7 



DATA PREPARATION 

HEC-HMS will require us to construct, external to HMS the following: 
§  A Hyetograph (rainfall) 
§  Loss model parameters 
§  Transform model parameters 

In this example will use Excel to build some input data required by the program. 



UNIT HYDROGRAPH MODEL 

SCS Dimensionless Unit Hydrograph 
§  Related to a gamma distribution with shape K=3.77 
§  HEC-HMS requires a time constant, T_lag 

For this example, will assume 0-4193-4 method is sufficient 



UNIT HYDROGRAPH MODEL 

Estimate Tp 



UNIT HYDROGRAPH MODEL 

Estimate K 



UNIT HYDROGRAPH MODEL 

SCS Dimensionless Unit Hydrograph 
§  Related to a gamma distribution with shape K=3.77 

For this example 
§  Assume that K=3.77 is close enough in shape to K=3.2 to use without modification. 
§  A later example will illustrate how to employ a user-specified hydrograph. 
§  Basin lag time is 0.6*80min = 48 min 



DATA PREPARATION 

HEC-HMS will require us to construct, external to HMS the following: 
§  A Hyetograph (rainfall) 
§  Loss model parameters 
§  Transform model parameters 

Now ready to build the HEC-HMS model. 



HEC-HMS 

Start the program 

Create a project 
§  Project is a directory where all data are stored for a particular model.   
§  Can share files between projects, but an advanced technique. 



HEC-HMS 
Start the program 

Choose “File” and “New” to create a new project 



CREATE PROJECT 

Name the Project 

Select Default Units 
(Metric or U.S. Customary) 

Description (optional) 



CREATE PROJECT 

Name of the Project 

Note that project was created.  
This area is where notes, 
warnings, and error messages 
are presented to analyst. 



CREATE BASIN MODEL 

Choose “components” and will begin our modeling 



CREATE BASIN MODEL 

Choose “Basin Model Manager” 



CREATE BASIN MODEL 

Choose “New” 

Name the Basin 

Description 



CREATE BASIN MODEL 

2) “Sub Basin Creation Tool” 
 
Select, then put a sub-basin into  
the hydrologic elements area 

1) Select the Basin Name in the  
Component Manager Window 

Basin Hydrologic Elements 
(Starts Empty – we will populate) 



CREATE BASIN MODEL 

Description (optional) 

Sub-basin name 



BASIN MODEL DATA INPUT 

2) Select the sub-basin 

1) Select “cursor” tool 

3) Input hydrological and physical parameters 
 
When you change from defaults, program will  
Ask you “are you sure?”   For the example, answer 
yes and proceed. 
 
4) When done, select the “Loss” tab. 



BASIN MODEL DATA INPUT 

1) Input hydrological and physical parameters 
 Use values from 0-4193-7 
 Use 0% IC; 0-4193-7 accounted for IC 

 
2) When complete, select “Transform” tab. 



BASIN MODEL DATA INPUT 

1) Input hydrological and physical parameters 
 Use values from 0-4193-3 
 Use the standard SCS-DUH. 

 
2) When complete, select “Components” menu item 



CREATE RAINFALL INPUT 

1)  Choose “Time-series” Data Manager 
Will supply the hyetograph input as a time-series. 
 
a) Create a raingage 
b) Assign a time-series to the gage 
c) Specify type (cumulative inches) 
d) Select a time interval 
e) Check the input 



CREATE RAINFALL INPUT 

 a) Select “New … “ 
 b) Name the gage 
 c) Description (optional) 
 d) Select “Create” 

1)  Data Type == Precipitation Gages 



CREATE RAINFALL INPUT 

Data entry here: 
 Units == Cumulative Inches 
 Time Interval == 5 minutes (this example) 

1)  Select “Time Series/Precipitation Gages/Gage Name” 



CREATE RAINFALL INPUT 

Select “Time Window”    
 We will make a 3:15 -hour long input 
sequence. 



CREATE RAINFALL INPUT 

Select “Table” – we will cut-and-paste the 
time series from Excel 



CREATE RAINFALL INPUT 

Select “Table” – we will cut-and-paste the time series 
from Excel 

   
 -- Cut and paste 00:05 to 03:10 from the spreadsheet.  
 -- The first value at 00:00 is hand-entered as 0.00 

 
 -- The last value at 03:15 is hand entered as 3.00 



CREATE RAINFALL INPUT 

Select “Table” – we will cut-and-paste the time series 
from Excel 

   
 -- Cut and paste 00:05 to 03:00 from the spreadsheet.  
 -- The first value at 00:00 is hand-entered as 0.00 



CREATE RAINFALL INPUT 

Verify that plot looks like the dimensionless hyetograph 
Graphs should have similar shape 

Total depth == 2.8 inches 

Duration == 3.0 hours 



CREATE METEROLOGICAL MODEL 

Select meterological model manager 
 
The meterological model manager  
links the raingage to the basin. 



CREATE METEROLOGICAL MODEL 

1)  Select “New …” 
2)  Name the model 
3)  Description (optional) 
4)  Select “Create” 



CREATE METEROLOGICAL MODEL 

1)  Select “MetModel1 
2)  Verify “Specified Hyetograph” 
3)  Select “Basins” 

a)  Basins we will link the subbasin 
to the time series 



CREATE METEROLOGICAL MODEL 

1)  Select “Specified Hyetograph” 
2)  Select “Yes” in Include Subbasin 



CREATE METEROLOGICAL MODEL 

1)  Select “OneAndOnlyGage” 
This action links the gage name, 
Time-series, and the basin models. 



CREATE CONTROL SPECIFICATIONS 

Close to a working model! 
 
Select “Control Specifications” 



CREATE CONTROL SPECIFICATIONS 

1)  “New …” 
2)  Name and 

Description 
3)  “Create” 



CREATE CONTROL SPECIFICATIONS 

1)  Provide simulation 
start and end dates/
time 

2)  Should cover the 
rainfall input time, 
but can be longer 

3)  Time step should be 
appropriate. 



CREATE SIMULATION  

1)  Create simulation 
run 



CREATE SIMULATION  

1)  Name the run 
(default is Run #) 

2)  Choose next 



CREATE SIMULATION  

1)  Verify model 
selections 

2)  Choose next 



CREATE SIMULATION  

1)  Verify model 
selections 

2)  Choose next 



CREATE SIMULATION  

1)  Verify model 
selections 

2)  Choose Finish 



RUN SIMULATION  

Run simulation from the compute menu item, or 
 
The “flaming water drop” icon. 



RUN SIMULATION  

Successful run:  



RUN SIMULATION  

Right-Click on the sub-basin 
 to obtain “results” 
 
For this example choose : 
 View results/Graph 



VIEW RESULTS  

Hyetograph(Blue) 
Loss (Red) 
Hydrograph (Blue) 

Summary Table (Separate Window Query) 

Total Precip should agree 



ADD OBSERVATIONS 

Intentional input basin lag as 80 minutes 

Use a historical storm and see how well (or poorly) we did 

 

Use Time-Series-Manager to add these new gages 

Use Control-Specifications to build control conditions for this different run. 



NEXT TIME 

§  ES7 Solution Sketch 
§  Unit Hydrographs -- HMS Workshop 

§ Multiple sub-basins 
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