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Introduction

e

A control-oriented modeling framework that bridges the gap between complex
hydrodynamic simulators (like EPA-SWMM) and system-level analysis.

mmm Challenge:

* Hydrodynamic simulators (e.g., SWMM) are computationally intensive and
obscure the dominant dynamics required for real-time control.

 Linearizing local storage-outflow dynamics while maintaining physical
interpretability.

..

* Developing a compact linear emulator of drainage dynamics that captures
dominant inflow-depth sensitivities and storage behavior.




Overall Methodology and Input Phase (Storm Events)

Input Phase

Storm Event Scenarios

Multiple rainfall events
Varying Intensity

Modelling Phase

Hydraulic Segmentation
Junction-based Reach Decomposition

Raw Hydraulic Network
Conduit Geometry Data
Connectivity
Rainfall-Runoff Transformation
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Network Connectivity Preservation
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Within-Reach Dynamic Reduction
Mild-slope reaches
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Steep-slope reaches
Simplified Hydraulic Representation

Control Phase

Output Phase
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LTI System Identification

Step Response Testing
SWMM Input/Output data

Parameter Estimation

Time Constant, Delay

Control-Oriented
Representation

Future Work

Controller Design
Actuator Placement
(Downstream Gates)

Tuning Controller Parameters
Set-point: 85% Channel Depth
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Controlled
Hydrograph

Performance Metrices
Peak Flow Reduction (%)
Storage Utilisation (%)
Robustness

Rainfall Intensity (mm/hr)

Rainfall Intensity (mm/hr)
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Network Simplification: Study Area (Hulimavu Madiwala Sub-

catchment)

Full Complex Network

+ Simplified 6 Reaches Network

» Slope-based Grouping

within Each Reach

Conduits
= Mild Slopes Conduits
- Steep Slopes Conduits




Flood Nodes and Flood Volume
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Inflow (CMS)

Inflow Data Analysis for Input Selection

Event 1 (06 Jun, 2020) Event 2 (17 May, 2022)
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Depth Data Analysis for Output Selection
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Identified Input

Event 2 (17 May, 2022)
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Result: Control-Oriented System Identification Model
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1) Discrete Model

y(z) bz Mk
u(z) 1-—az?!

G(z™1H) =

Time domain

y(t) = a;y(t — 1) + byu(t — nk)

2) Continuous Model

_y(s) K .
Tu(s) Ts+1

—TS

G(s)

Time domain

Tdy(t) B
NPT + y(t) = Ku(t — 1)



Sharing is

encouraged

Thank you

Contact info:
rajanipandey(@iisc.ac.in
arajni.10278@email.com

Presenter: Rajani Pandey
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