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CIMM Twitter People
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Three Levels of Bill James
1. Bill James the Baseball Writer and 

Creator of the Baseball Similarity 
Score

2. William James the Philosopher 
3. Bill James of PCSWMM and a 

SWMM Evangelist
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The Other Bill James - Baseball Similarity Score

The baseball player being compared in this table is 
Mike Trout.  We would like a metric that is also 
unique for comparing models.
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EPA SWMM5 has Many Versions, Bug Fixes, New Features
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EPA SWMM5 has Many Versions, Bug Fixes, New Features
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Lew Rossman Brilliant Architecture of SWMM5 Engine and UX
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Lew Rossman Brilliant Architecture of SWMM5 Engine and UX Allows New Views of the Model
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SWMM5.1.013 Simulations Versus Observation

H&H Calculation System in       
SWMM4/5+

• Goal - Making Sense of Water 
Generation and Water Flow Rules 
by showing all internal variables

Theoretical System, The 
New Code

Observational System Old 
Code

Study This.. 

To Gain 
Insights on 

This..

To Make 
Sense of 

this..

The observational system is 
a version of SWMM5 or in 
this case SWMM 5.1.012 or 
SWMM 5.1.013
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SWMM5+ Testing as Black and White Boxes

We want to combine Black Box and 
White Box Simulation Model Testing.
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SWMM5+ Testing as Black and White Boxes

Black Box uses on the Binary File 
output of SWMM5.  White Box 
requires us to add code to save the 
extra information.
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SWMM5 Output Tables – Input Or Simulated 
1. Pollutant Summary
2. Land Use Summary
3. Rain gage Summary
4. Subcatchment Summary
5. Node Summary
6. Link Summary
7. Cross Section Summary
8. Shape Summary
9. Transect Summary
10. LID Control Summary
11. LID Performance Summary
12. Rainfall File Summary
13. Rainfall Dependent I/I Summary
14. Routing Time Step Summary
15. Time-Step Critical Elements
16. Highest Flow Instability Indexes
17. Continuity Runoff Quantity

18. Continuity Runoff Quality
19. Continuity Flow Routing
20. Continuity Quality Routing
21. Subcatchment Runoff Summary
22. Groundwater Summary
23. Subcatchment Washoff Summary
24. Node Depth Summary
25. Node Inflow Summary
26. Node Surcharge Summary
27. Node Flooding Summary
28. Storage Volume Summary
29. Outfall Loading Summary
30. Link Flow Summary
31. Flow Classification Summary
32. Conduit Surcharge Summary
33. Pumping Summary
34. Link Pollutant Load Summary
35. Simulation Date and Time Summary
36. Detailed Node, Link and Subcatchments
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SWMM5 Native Output Variables

1. air temperature (degrees F or C)
2. total rainfall (in/hr or mm/hr)
3. total snow depth (in or mm)
4. average losses (in/hr or mm/hr)
5. total runoff flow (flow units)
6. total dry weather inflow (flow units)
7. total groundwater inflow (flow units)
8. total RDII inflow (flow units)
9. total direct inflow (flow units)
10. total external inflow (flow units)
11. total external flooding (flow units)
12. total outflow from outfalls (flow units)
13. total nodal storage volume (ft3 or m3)
14. actual evaporation (in or mm)
15. potential ET (in or mm)

System Wide Output Variables

1. Link low rate (flow units)

2. average water depth (ft or m)
3. flow velocity (ft/sec or m/sec)
4. volume of water (ft3 or m3)
5. capacity (fraction of full area filled by flow for conduits; control setting for pumps and 

regulators)
6. concentration of each pollutant (mass/liter)

7. Node water depth (ft or m above the node invert elevation)

8. hydraulic head (ft or m, absolute elevation per vertical datum)
9. stored water volume (including ponded water, ft3 or m3)
10. lateral inflow (runoff + all other external inflows, in flow units)
11. total inflow (lateral inflow + upstream inflows, in flow units)
12. surface flooding (excess overflow when the node is at full depth, in flow units)
13. concentration of each pollutant after any treatment applied at the node (mass/liter) 

14. Subcatcatchment rainfall rate (in/hr or mm/hr)

15. snow depth (in or mm)
16. evaporation loss ( in/day or mm/day)
17. infiltration loss (in/hr or mm/hr)
18. runoff flow (flow units)
19. groundwater flow into the drainage network (flow units)
20. groundwater elevation (ft or m)
21. soil moisture in the unsaturated groundwater zone (volume fraction)
22. washoff concentration of each pollutant (mass/liter)
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Now there is too Much Output

20+ Metrics

Subcatchment

Link

Node

System

We want robust complex 
comparisons that are simple to 
grasp but backed up by other 
more rigorous statistics.

William James the Philosopher
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SWMM 1, 2, 3, 3.5, Extran 3 Test Models

Limited Tests

Slow

Mainframes

In the 1970’s, 1980’s the 
test models were small as 
the mainframe computers 
and early PC’s were slow 
and hard to use.
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SWMM 4/5 Test Models

More Tests

Faster

Tools on PC

SWMM4 and SWMM5 had hundreds of 
test models but they were also small 
and did not cover ALL of the SWMM4 or 
SWMM5 code.  SWMM4 is post 1988 
and SWMM 5 post 2001/2002.
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All Test Models have the Same ID’s

Raingage

Subcatchment

Link

Node

Step 5 for Testing – All Simulation 
Models have the same ID’s.  Nodes, 
Links and Subcatchments/Raingages.
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Forcing Function for Hydraulics

Dry

Partial

Surcharged

Flooded

Same forcing function or time series 
applies to all models showing the 
range of possible hydraulics 
situations.
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Base Extran/SWMM4 Model from 1987
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15+ Statistical Methods for Each Element
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Complexity Index based on 2000+ Text Models / Base Model 

Number of 
Elements /  

Base 
Model (22)

Hours over 
8 hours 
(Base 

Model)

Complexity 
Index
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SWMM Output API from OWA

Our Statistical 
Measures are 
computed using OWA 
SWIG related C code 
for reading a binary file 
in SWMM5.
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Model Network SWMM5 Process Coverage
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EPA SWMM5 has Over 500 Functions or Units

UNIT TESTING is a level of 
software testing where 
individual units/ components of a 
software are tested. The purpose is 
to validate that each unit of the 
software performs as designed. 
A unit is the smallest testable part 
of any software. It usually has one 
or a few inputs and usually a single 
output.



3/3/2020 25

SWMM5.1.013 Generation of Calibration Files
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Bill James Model Similarity Score based on System Variables

Bill James from CHI offers a 
combination metric.  This 
combination metric will be our Bill 
James Model Similarity Score for 
Networks.  It uses the System data in 
a similar method Bill James the 
baseball writer creates his similarity 
score.
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The Bill James – SWMM5 Similarity Score

A Similar SWMM 5 Model 
has a score of 1000.  

For each volume, peak and 
timing difference for the 
System Wide Variables 
subtract 1 score for each 
percent difference.
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Thank You, SWMM Users, CHI and Bill James!
Thank You, Other Canadians Anthony Kuch, Mike Gregory and Rob James for at least 24 years 

of help with SWMM.


