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Presentation Purpose 

 Show the benefits and constraints of dynamic 

storm drain modeling with automatically 

delineated subbasins. 



Model Requirements 

 Complete a Storm Drain Inventory 

 Delineate a Subbasin for each inlet 

 Use Automatic Delineation in Delineation Process 



Data 

 Inventory of storm drain system completed by Hansen, Allen 

& Luce (inlets, manholes, pipes) 

 SSURGO (Soil Survey Geographic Database) 

 AGRC 2013-2014 0.5 meter LiDAR DTM (Automatic Geographic 

Reference Center) 

 Parcel shapefile 

 Landuse shapefile 

 



Automatic Subbasin Delineation 

 ArcGIS Spatial Analyst with Hydrology Tools (via InfoSWMM) 



Automatic Subbasin Delineation 

 Start with Bare Earth DEM 



Automatic Subbasin Delineation 

 Determine Flow Direction 



Automatic Subbasin Delineation 

 Identify Sinks 



Automatic Subbasin Delineation 

 Fill Sinks and recreate Flow Direction  



Automatic Subbasin Delineation 

 Flow Accumulation  



Automatic Subbasin Delineation 

 Subbasin Delineation 
 Threshold Flow Accumulation Method 

 Pour Point Method (snap to nodes) 



Automatic Subbasin Delineation 

 Drainage Node Assignment 



Automatic Subbasin Delineation 

 Delineation Constraints 

Automatic delineation and automatic 
drainage node assignment are useful tools 
IF the results are manually verified or the 

uncertainty due to irregularities is 
acceptable. 



Model Compilation 

 Study Area 



Model Compilation 

 Complete Inventory (with West Jordan Help) 



Model Compilation 

 Perform Delineations 



Model Creation 

 Composite Subbasin Attributes 

 Width (feet)  
 Width (ft) = Area (ft) / Longest Overland Flow Path (ft) 

 Percent Impervious (Directly Connected) 

 

 Curve Number 
 USDA Natural Resources Conservation Service 



 Use Merge and Union Tools in GIS 
 Determine attributes based on weighted average according to 

attribute area 

Composite Attributes Calculations 



Composite Attributes Calculations 

 Calculate Weighted Attributes for Subbasin Width, Percent 

Impervious, and Curve Number using: 

 SSURGO (Soil Survey Geographic Database) 

 Parcel shapefile 

 Landuse shapefile 

 



 10% (10 yr) & 1% (100 yr) Storm Events 
 NOAA Atlas 14 

 1, 3, 6, 12, and 24 hour storm durations 

 Farmer and Fletcher Rainfall Distribution 

 Great Basin Experimental Area Distribution 

Storm Events 
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Time Step 

Farmer Fletcher Distribution 

Incremental

Cumulative
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Time Step 

Great Basin Experimental Area Distribution 

Incremental

Cumulative

Modeled Rainfall Depths 

Storm Frequency 1 hr 3 hr 6 hr 12 hr 24 hr 

10-yr Rainfall Amount (in)* 0.86 1.06 1.28 1.57 1.76 

100-yr Rainfall Amount (in)* 1.70 1.88 2.02 2.38 2.50 

*All rainfall amounts are from NOAA Atlas 14. 



Problem Solving with Dynamic Modeling 

 Dynamic Modeling Benefits 

 Locate existing and future problems 

 Determine the cause of existing problems 

 Determine solutions to problems 

 Dynamic Modeling Constraints 
 Quality in = Quality out 

 It’s only a model 



Problem Solving with Dynamic Modeling 



Problem Solving with Dynamic Modeling 

Significant Flooding Here 

Flooding Here 

Model Shows Flooding Here 

We know it floods, but why? 



Problem Solving with Dynamic Modeling 



Problem Solving with Dynamic Modeling 



Problem Solving with Dynamic Modeling 



Problem Solving with Dynamic Modeling 



Problem Solving with Dynamic Modeling 



Problem Solving with Dynamic Modeling 



Problem Solving with Dynamic Modeling 



Problem Solving with Dynamic Modeling 



Conclusion 

 Automatic delineation and automatic drainage 

node assignment are useful tools IF the 

results are manually verified or the uncertainty 

due to irregularities is acceptable. 

 Dynamic Models can help determine the 

problems and solutions for complex flooding 

issues. 

 Questions 


