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Training Course on

ADVANCED APPLICATIONS OF HEC-HMS
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Course Objectives

"The course covers a variety of areas that go beyond the Basic HEC-HMS course which
focuses on event-based flood hydrology. This course starts with a major module on
continuous simulation, including the details of modeling water content in the soil,
evaporation and transpiration, and details of the components included in HEC-HMS for
representing these processes. It continues with additional modules on surface erosion
modeling and interior drainage projects. A major module is included for snow processes
and snowmelt modeling, with particular attention paid to proper calibration techniques
when using snow data. An introduction is provided to using GIS for model development
followed by a module on developing and managing both time-series and gridded data.
The week wraps up with a module on hydraulic complications and solutions."
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Monday
8:00 - 9:00
9:00 - 9:15

9:15-10:15

10:15-10:30

10:30 - 11:30

11:30 - 12:00

12:00 - 13:00

13:00 - 13:45

13:45-14:00

14:00 - 16:30

16:30-17:00

Advanced HMS Training Course

Introductions and Opening Activities
Break

Lecture 1.1: Review of HEC-HMS (Scharffenberg) Review of
the basic capabilities of the program and introduction to a selection
of the advanced features.

Break

Lecture 1.2: Continuous Simulation Methodologies
(Scharffenberg) Explanation of differences between event and
continuous simulation. Description of the soil moisture accounting
and deficit constant methods that can be used for continuous
simulation. Discussion of the physical basis for the parameters and
procedures for calibration.

Lecture 1.3: Evapotranspiration (Fleming) Explanation of the
physical process of plant water use and approaches to simulating
evapotranspiration. Importance of evapotranspiration in the water
balance of a watershed over long time periods.

Icebreaker Lunch

Lecture 1.4: Soil Data and Parameter Estimation
(Scharffenberg) Introduction to soil data bases and the information
they contain. Explanation of procedures that can be used to
estimate parameters from the soil data base to populate continuous
simulation models.

Break

Workshop 1.5: Continuous Simulation (Scharffenberg, Fleming)
Use a soil data base to estimate parameters for the soil moisture
accounting and deficit constant continuous models. Practice
calibrating both types of models and compare results. Explore the
affect of different methods for representing evapotranspiration.

Review



Tuesday

8:00 - 9:00

9:00-9:15

9:15-10:15

10:15-12:00

12:00 - 13:00
13:00 - 13:30

13:30 - 14:30

14:30 - 16:30

16:30 -17:00

Lecture 2.1: Reservoirs for Interior Ponds (Scharffenberg)
Definition of an interior pond and typical uses in flood protection
projects. Features in the reservoir element that are used when
modeling an interior pond. Discussion of data sources necessary
when preparing a reservoir for use as an interior pond.

Break

Lecture 2.2: Coincident Frequency Analysis (Faber) Discussion
of the relationship between flooding on the main channel and
flooding upstream of the interior pond. Methodologies for
evaluating and describing the cumulative flood risk upstream of
the interior pond.

Workshop 2.3: Coincident Interior Flooding (Scharffenberg,
Fleming) Develop a model for a watershed that drains to an
interior pond adjacent to a levee. Set up a reservoir to represent
the interior pond and operation of a pump station. Evaluate
alternative plans for operating the pump station during floods.
Develop a coincident frequency curve for maximum pond stage.

Lunch

Review

Lecture 2.4: Continuous Analysis (Faber) Discussion of the
correct analysis techniques for developing frequency curves from
continuous simulation results. Determining whether a coincident
frequency or continuous analysis is indicated.

Workshop 2.5: Continuous Interior Flooding (Scharffenberg,
Fleming) Develop a model for an interior area and simulate for a
period-of-record; create a frequency curve from the results.

Review



Wednesday

8:00 - 9:00

9:00-9:15

9:15-10:15

10:15-12:00

12:00 - 13:00

13:00 - 14:00

14:00 — 14:15

14:15-15:15

15:15 - 16:45

16:45-17:00

Lecture 3.1: Data Needs for Snow Modeling (Daly) Introduction
to the types of atmospheric data required for snow modeling.
Discussion of methodologies used to collection information about
the snow pack. Sources of data and appropriate processing
procedures.

Break

Lecture 3.2: Temperature Index Modeling (Daly) Explanation
of the physical processes at work during snow fall and pack
accumulation. Discussion of the role of ripening and pack melt.
The temperature index approach to modeling with guidance on
parameter estimation.

Workshop 3.3: Introduction to Snow Modeling (Scharffenberg,
Fleming) Review atmospheric data and prepare a temperature
index snow melt model. Become familiar with the working of the
model and the nature of computed results. Observe the differences
between elevation band and gridded approaches.

Lunch

Lecture 3.4: DSS Data Management (Charley) Description of the
many types of data that can be stored in DSS. Procedures for
loading data used in continuous simulation and snow modeling.
Explanation of details needed to manage data successfully.

Break

Lecture 3.5: Gridded Data Development (Fleming) Discussion
of the different types of gridded data that are needed and common
sources. Differences between parameter data and boundary
conditions. Explanation of tools available for loading different
types of data into DSS and best management practices.

Workshop 3.6: Preparing Gridded Data (Fleming, Doan)
Practice loading radar-based precipitation data into DSS using GIS
tools. Review temperature data collected at gages. Convert the
gage data to grids using a GIS interpolation utility. Use the data
with a watershed model.

Review



Thursday

8:00 - 9:00

09:00 - 09:15

09:15-10:15

10:15-11:30

11:30 - 12:00
12:00 - 13:00

13:00 - 14:00

14:00 - 14:15

14:15 - 14:45

14:45-16:30

16:30 - 17:00

Lecture 4.1: Applications of Erosion Modeling (Pak) Discussion
of the ways surface erosion modeling is used in studies, including
post-fire assessments, source to hydraulic channel models,
watershed management, and TMDL.

Break

Lecture 4.2: Surface Erosion (Scharffenberg) Explanation of the
MUSLE model for erosion in agricultural and natural watershed.
Explanation of the build-up/wash-off model for erosion in urban
watersheds. Discussion of appropriate use and parameter
estimation.

Workshop 4.3: Surface Erosion and Wash-off (Scharffenberg,
Pak) Estimate the parameters for both the build-up wash-off and
MUSLE erosion methods. Apply the methods in appropriate areas.
Calibrate and compare results to measured sample data.

Review
Lunch

Lecture 4.4: Sediment Transport (Gibson) Introduction to
erosion and deposition processes in the channel, and transport of
suspended and bed materials. Explanation of transport functions
for capacity calculations, and sediment routing methods.

Break

Lecture 4.5: Sediment Reservoir Routing (Pak) Explanation of
the physical processes at reservoir. The reservoir sediment trap
efficiency is affected by the detention time of storm runoff and by
factors governing sediment particle size. Advantages and
disadvantages when selecting a modeling approach.

Workshop 4.6: HMS Erosion Model: Watershed, Channel and
Reservoir (Fleming, Pak) Finalize HMS erosion model using the
watershed, reservoir and channel routing methods. Calibrate and
compare results to measured sample data.

Review



Friday

8:00 - 9:00

9:00-9:15

9:15-10:45

10:45-11:15

11:15-11:45

Lecture 5.1: Hydraulic Complications (Brunner) Discussion of
the hydraulic complications that often are found in urban areas.
Appropriate ways to model the complications and selection of the
appropriate simulation tool. Description of how to use HEC-RAS
in conjunction with HEC-HMS to solve complex problems.

Break

Workshop 5.2: Using HEC-RAS with HEC-HMS (Brunner,
Doan) Use HEC-RAS to model channel flow processes and
develop data that can be used in HEC-HMS for hydrologic routing.
Comparison of methods and accuracy of the results.

Review

Conclusion and Closing Activities



