
 
 

Advanced HEC-HMS 
 

 
 
 
 
 The course covers new hydrologic methods (continuous simulation and gridded runoff 
calculations) not included in the Basic HEC-HMS or previous HEC-1 courses.  Students will learn basic 
concepts and theories in lectures and apply them to practical hydrologic engineering problems in 
workshops.  The theoretical basis for soil moisture accounting and how it is represented in HEC-HMS 
will emphasize practical means for identifying and calibration rapid, moderate, and slow responding 
components of various watershed moisture storages.  Another new capability is the spatially distributed 
runoff computation via a gridded representation of the watershed.  Creation of a gridded watershed form 
digital methods will be used to transmit gridded rainfall and snowmelt excess (from radar rainfall and 
snow modeling) to the basin outlet. Improve methods for representing hydraulic structures in a 
hydrologic model will also be presented. 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Monday 
 
8:00 – 9:00 a.m. INTRODUCTION AND PRE-TEST 
 
  Class and Staff Introductions, Admin details, Pre-test.    
 
9:00 – 9:15 a.m.  Break 
 
9:15 – 10:00 a.m. Lecture 1.1: REVIEW OF HEC-HMS  
 
 Review of the principle program modules. Discussion of the current state and future plans 

for the program.   
 
10:10 - 11:00 a.m. Lecture 1.2: SOIL MOISTURE ACCOUNTING 
 
  Discussion of conceptual soil moisture model and its use in continuous simulation.  

Example of a wetting and drying cycle.   
 
11:00 - 12:00 a.m. Workshop 1.3: WORKING WITH SOIL MOISTURE ACCOUNTING 
  Building a model of a watershed from scratch using provided input data.  Determine the 

sensitivity of the peak flow to changes in various parameters.  
 
12:00 - 1:00 p.m. ICE BREAKER LUNCH 
 
1:00 – 1:30 p.m. Review: Working with soil moisture accounting.  
 
1:30 – 2:30 p.m. Lecture 1.4:    PARAMETER ESTIMATION FROM SOILS DATA 

Introduction to STATSGO soil data.  Use of soil data for estimating 
parameters in the soil moisture accounting model.   

 
2:45 – 4:15 p.m. Workshop 1.5: ESTIMATING SOIL MOISTURE ACCOUNTING PARAMETERS  
 
  Estimate soil moisture accounting model parameters using STATSGO data.  
 
4:15 – 4:45 p.m. Review: Estimating soil moisture accounting parameters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Tuesday 
 
8:00 – 8:50 a.m. Lecture 2.1 PARAMETER EFFECTS ON MODEL RESPONSE 
   
  Discussion of the way changes in model parameters affect the computed hydrographs.  

Sections of the hydrograph affected by each parameter.   
 
9:10 – 10:10 a.m. Lecture 2.2: OVERVIEW OF CALIBRATION THEORY  
 
  Discussion of the meaning of calibration.  Conceptual workflow for calibration a 

hydrological model.   
 
10:10 – 11:00 a.m. Lecture 2.3: CALIBRATION STARTEGY FOR SOIL MOISTURE 

ACCOUNTING  
 
  Discussion of manual techniques and theoretical considerations helpful to the calibration 

process.  Presentation of a specific order to selecting model parameters.    
 
11:00 – 12:00 p.m. Workshop 2.4: CALIBRATING A WATERSHED MODEL  
 
  Application of manual calibration techniques to watershed.  
                                        
12:00 – 1:00 p.m. Lunch 
 
1:00 – 2:00 p.m. Continue Workshop 2.4 
 
2:00 – 2:30 p.m. Review: Calibrating a Watershed Model 
 
2:40 – 3:30 p.m. Lecture 2.5: FINAL CALIBRATION STEPS AND OTHER 

CONSIDERATIONS 
 
  Discussion of final calibration checks and verification  
 
3:30 – 5:00 p.m. Workshop 2.6: FINALIZING THE WATERSHED MODEL AND PRODUCING 

RESULTS 
 
  Calibration of a subdivided watershed using soil moisture accounting.     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Wednesday 
 
8:00 – 8:30 a.m. Review:  Finalizing the watershed model and producing results  
 
 
8:30 – 9:00 a.m. Lecture 3.1 PARAMETER ESTIMATION IN UNGAGED AREAS 
 
  Use of statistical analysis of regional watershed properties for parameter estimation in 

ungaged watersheds.   
 
9:15 – 11:15 a.m. Workshop 3.2: CALIBRATING AN UNGAGED, SUBDIVIDED MODEL  
 
  Use regional analysis results to estimate parameters for a watershed.  Calibration of the 

basin model using gridded precipitation to match several large historic events.   
 
 
11:15 – 11:45 a.m. Review:  Calibrating an ungaged, subdivided model  
 
11:45 – 12:45 p.m. Lunch 
 
12:45 – 1:35 p.m. Lecture 3.3: OVERVIEW OF GEOSPATIAL MODELING FOR HYDROLOGY 
 
  Uses of a GIS in hydrologic engineering.   
 
1:35 – 2:25 p.m. Lecture 3.4 OVERVIEW OF TERRAIN DATA PROCESSING FOR 

HYDROLOGY 
 
  Processing terrain information for drainage paths and preliminary delineation of streams 

and subbasin characteristics.   
 
2:35 – 3:25 p.m. Lecture 3.5: BUILDING A HYDROLOGIC MODEL 
 
  Approaches to subdividing a basin according to project specifications.  Extraction of 

stream and subbasin characteristics.   
 
3:25 – 5:00 p.m. Workshop 3.6: DEVELOP A DETAILED SUBBASIN DELINEATION 
 
  Apply the HEC-GeoHMS toolkit to subdivide a basin and extract characteristics of the 

streams and subbasins.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Thursday 
 
 
8:00 – 8:30 a.m. Review  Develop detailed subbasin delineation  
8:30 – 9:40 a.m. Lecture 4.1: ASSEMBLING A HYDROLOGY MODEL WITH GIS 
 
  Using HEC-GeoHMS to develop hydrologic inputs to HEC-HMS.  Estimating hydrologic 

parameters with the physical characteristics of streams and subbasin.   
 
10:00 – 11:30 a.m.  Workshop 4.2: ASSEMBLING A HYDROLOGIC MODEL 
   
  Applying HEC-GeoHMS to develop hydrologic inputs to HEC-HMS. Build and run an 

HEC-HMS simulation.   
 
11:30 – 12:00 noon Review  Assembling a hydrologic model  
 
1:00 – 1:50 p.m.  Lecture 4.3: MODCLARK TRANSFORMS AND RADAR RAINFALL 

ANALYSIS 
   
  Discussion of the ModClark method in gridded analysis and various types and formats of 

radar precipitation estimates.  Tools for viewing and using radar data for hydrologic 
modeling.   

 
2:00 – 3:15 p.m. Workshop 4.4: LOADING AND VIEWING PRECIPITATION GRIDS 
 
  Using the GridUtl tool to load and view precipitation grids.  Processing grids to prepare 

them for use in HEC-HMS.   
 
3:15 – 3:45 p.m. Review  Loading and viewing precipitation grids  
 
3:45 – 4:35 p.m. Lecture 4.5: INTRODUCTION TO REAL-TIME OPERATIONS 
 
  Introduction to special considerations in real-time forecasting operations including 

precipitation forecasting.  Special models used in the forecast system.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Friday 
 
8:00 – 8:50 a.m. Lecture 5.1: HYDRAULIC COMPLICATIONS IN HYDROLOGIC ROUTING 
 
  Discussion of hydraulic complications that limit the applicability of HEC-HMS.  Proper 

representation of the urban environment.   
 
9:10 – 10:10 a.m. Workshop 5.2 USING HEC-RAS TO SUPPORT HYDROLOGIC MODELING 
 
  Use the features of HEC-RAS to perform analyses that cannot be completed in HEC-

HMS.  Using the HEC-RAS results within the HEC-HMS.  
   
 
10:10 – 10:30 a.m. Review  Using HEC-RAS to support hydrologic modeling  
 
10:30 – 11:30 a.m. Conclusion Final activities  
                  
 
 
 
 
 
 
 


