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Background

= Worked on hydraulic/hydrologic (H&H) models across multiple platforms, including
ICM, SewerGEMS, XPSWMM, all SWMM based, MIKE URBAN and MIKE+.

= Often requires collaboration and model conversion between platforms rather than
working in silos.

= Emerging digital tools are enabling streamlined autocalibration and optimization of
H&H models, as well as digital twins for real-time controls.

— Effective implementation requires bridging gaps between modeling platforms.

= Developed a tool to calibrate MIKE URBAN Model A runoff using SWMM RTK
(ICWMM 2019).

= This work compares MIKE+/MIKE URBAN Model B kinematic wave runoff with
SWMM's Horton-based runoff.
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Overview

Framework for Model Comparison

Provides a structured framework to translate hydrologic assumptions between MIKE+ Model
B and SWMM Horton methods.

Parameter Equivalency Understanding

Clarifies similarities & differences across two hydrologic models.

Ensuring Consistent Inputs

Highlights the importance of consistent rainfall, evaporation, and initial conditions in cross-
platform hydrologic analyses.

Distinguishing Sources of Variation

Understand variations from numerical solvers between models.
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Runoff Models
EPA SWMM
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Figure 3-2 Nonlinear reservoir model of a subcatchment.
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Figure 7.1 Model structure of the NAM
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Surface Runoff Routing Governing Equations
EPA SWMM DHI Mike +
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Figure 3-1 Idealized representation of a subcatchment. Figure 7.9 The simulated processes in Kinematic wave surface runoff model
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Subcatchments Partition and Losses
EPA SWMM DHI Mike +

. . Table 7.9 Processes included for various types of catchment surface
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Figure 3-4 Idealized subcatchment partitioning for overland flow.
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Horton Infiltration
EPA SWMM DHI Mike +
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Where:

Runoff (shaded areas) o ,
Infiltration loss calculated according to Horton

Maximum infiltration capacity (after a long dry period)

Minimum infiltration capacity (at full saturation)

Time since the start of the storm

Time factor (characteristic soil parameter) for wetting condi-
tions

Figure 4-2 The Horton infiltration curve.
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Horton Parameters
EPA SWMM
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Computational Concept Comparison

Subcatchment Partitioning Pervious + Impervious 5-partition areas
Surface Runoff Nonlinear reservoir Nonlinear reservoir
Losses Evap + Depress. Storage Evap + Wetting/Storage

Infiltration Horton + options Horton only
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Equivalent Parameters

S MIKE+

Area Catchment Area

Flow Length Model B Length

Slope Slope

Imperv. Impervious (Flat, Steep) %, Pervious (Low, Medium, High) %
N Imperv Manning’s n for Impervious

N Perv Manning’s n for Pervious

Dstore Imperv Initial Loss (Wetting + Storage)

Dstore Perv Pervious Initial Loss (Wetting + Storage)
Horton Max Infiltration Rate Horton Infiltration Capacity Maximum
Horton Min Infiltration Rate Horton Infiltration Capacity Minimum
Horton Decay Constant Horton Infiltration Exponent (Wet Condition)
Horton Drying Time Horton Infiltration Exponent (Dry Condition)

Evaporation (Climatology) Evapotranspiration (Boundary Conditions)



Storm Event Hydrograph Comparison
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Long-term Hydrograph Comparison
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Summary and Conclusions

Storm-event and long-term hydrograph results from MIKE+ and SWMM align well
when using identical rainfall, evaporation, and hydrologic parameters.

Minor differences occur due to inherent computational variations between the two
modeling platforms.

Flow-length calculations differ between engines, affecting hydrograph magnitude.

A scaling factor may be needed during model conversion to ensure consistent
results.

Emerging digital tools are enabling streamlined autocalibration and optimization of
H&H models, as well as digital twins for real-time controls.

— Effective implementation requires bridging gaps between modeling platforms.
— Eliminate siloed modeling practices
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Thank you
Questions?

Suibing.liu@jacobs.com
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