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The Other Bill James - Baseball Similarity Score
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Bill James Model Similarity Score and Machine Learning



5/6/2019 4

Bill James Model Similarity Score and Machine Learning
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SWMM5.1.013 Simulations Versus Observation

H&H Calculation System in       
SWMM4/5/6

• 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..
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SWMM 1, 2, 3, 3.5, Extran 3 Test Models

Limited Tests

Slow

Mainframes
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SWMM 4/5 Test Models

More Tests

Faster

Tools on PC
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Key To White Box Testing are Good Example Files
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Case Coverage vs Code coverage
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Case Coverage vs Code coverage
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SWMM Output API from OWA
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SWMM Testing as Black and White Boxes
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SWMM Testing as Black and White Boxes
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Grey Box vs White Box vs Black Box
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Calibration Files

Flog,                     // 
Other SWMM5 Output 
File Comparion log   // 

NCIUMM 2018

FoutCompare,              // 
Other SWMM5 Output 

File                 // "

Fall_log,                 // All 
log files combined                  

// "                           // "

FcalibrationS,            // 
Calibration file Innovyze 
RED 2016      // Storage 

Volume in a Storage 
Node

FcalibrationR,            // 
Calibration file Innovyze 

RED 2016         Runoff 

FcalibrationE,            // 
Calibration file Innovyze 

RED 2016         
Groundwater Elevation

FcalibrationG,            // 
Calibration file Innovyze 

RED 2016         
Groundwater Q

FcalibrationH,            // 
Calibration file Innovyze 

RED 2016         Node 
Depth

FcalibrationNH,           // 
Calibration file Innovyze 

RED 2016         Node 
Head

FcalibrationNF,           // 
Calibration file Innovyze 

RED 2016         Node 
Flooding

FcalibrationL,            // 
Calibration file Innovyze 

RED 2016         Node 
Lateral Q

FcalibrationQ,            // 
Calibration file Innovyze 

RED 2016         Link Q

FcalibrationV,            // 
Calibration file Innovyze 

RED 2016         Link V

FcalibrationD,            // 
Calibration file Innovyze 

RED 2016         Link D

FcalibrationHGL,          // 
Calibration file Innovyze 
RED 2016         Link HGL

FcalibrationNA,           // 
Calibration file Innovyze 

RED 2018         Node 
Area

FcalibrationNSA;          // 
Calibration file Innovyze 

RED 2018         Node 
DQDH
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Performance Evaluation Functions

SIM,            // 
Simulated Mean

OBS,            // 
Observed Mean

RMSE,           // 
Root Mean Square 

Error

MAE,            // 
Mean Average 

Error

MSLSE,          // 
Mean Simple Least 

Square Error

STDSIM,         // 
Simulated 

Standard Deviation

STDOBS,         // 
Simulated 

Standard Deviation

SkewnessSim,    // 
Skewness of 
Simulated

KurtosisSim,    // 
Kurtosis of 
Simulated

SkewnessObs,    // 
Skewness of 

Observed

KurtosisObs,    // 
Kurtosis of 
Observed

R,    //  Correlation 
coefficient

LogNASH,        // 
Log Nash–Sutcliffe 

Efficiency

IndexD,         // 
Index of 

Agreement

ISE,                 // 
Integral square 

error

KGE,               // 
Kling-Gupta

NASH};          // 
Nash–Sutcliffe 

Efficiency
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Evaluated Results

Subcatchment 
Runoff

Subcatchment 
Infiltration

Node Depth Node Lateral Flow Node Total Flow 

Link Flow Link Depth Link WQ Node WQ Subcatchment WQ

SYS_TEMPERATURE,                  
// air temperature

SYS_RAINFALL,                     
// rainfall intensity

SYS_SNOWDEPTH,                    
// snow depth

SYS_INFIL,                        
// infil

SYS_RUNOFF,                       
// runoff flow

SYS_DWFLOW,                       
// dry weather 

inflow

SYS_GWFLOW,                       
// ground water 

inflow

SYS_IIFLOW,                       
// RDII inflow

SYS_EXFLOW,                       
// external inflow

SYS_INFLOW,                       
// total lateral 

inflow

SYS_FLOODING,                     
// flooding outflow

SYS_OUTFLOW,                      
// outfall outflow

SYS_STORAGE,                      
// storage volume

SYS_EVAP,                         
// evaporation

SYS_PET};                         
// potential ET
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SWMM 5 Holistic System Graph
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All Test Models have the Same ID’s

Raingage

Subcatchment

Link

Node
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Famous Extran 3 Models in InfoWorks ICM
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Master Hydraulics Model

It should be medium size 
(100 to 200 elements) but 

runs in a second

It should test closed and 
open conduits as they are 

the two main conduit types,

It should test the flows from 
zero, partial, surcharge and 
flooding/surcharge at the 

node, this can be done using 
a flow TS.

There are really five solutions 
in SWMM: Dampen, Keep, 

Ignore, KW and Steady State

Two options for Node 
Surcharging: Extran and Slot

Two Types of Nodes: Storage 
and Junction

Ponding or No 
Ponding/Surcharge Depth or 

Surcharge Depth

Four options for Link 
Offsets: No Offset, Upstream 

Offset, Downstream Offset 
and Both Offsets from the 

Node Invert

Losses or No Losses in the 
Links

Seepage or No Seepage in 
the Links/Nodes

Water Quality/No Treatment 
Equations or No Water 

Quality or Water Quality w/ 
Treatment Equations

By my counting that means 1 
* 24 * 1 * 5 * 2 * 2 * 3 * 4 * 2 

* 2 * 3 or a total of 69,120
very similar networks
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Forcing Function for Hydraulics

Dry

Partial

Surcharged

Flooded
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The Famous Link Slot
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SWMM5.1.013 Generation of Calibration Files
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Batch Comparison of SWMM5 Output Text Files
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Summary of Each Network in a Log File

20+ Metrics

Subcatchment

Link

Node

System
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Summary of 1000+ Models in a Log File
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Graphical Comparison of SWMM5 Text Files
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Now there is too Much Output

20+ Metrics

Subcatchment

Link

Node

System
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Bill James Model Similarity Score based on System Variables
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Thank You, CHI and Bill James!


