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 Introduction

 Rapid Urbanization and increasing Population Densities have led to a surge in

impervious surfaces such as concrete pavements and rooftops, which significantly affect natural

hydrological cycles and ecological balance.

 In response, Sustainable Development has become an essential urban planning priority,

emphasizing Green infrastructure as a solution to mitigate environmental degradation and climate-

related risks.

 Among various Green infrastructure elements, my study focuses on Green roofs for their multi-

functionality, offering ecological, social, and economical benefits.

 This system usually installed on building rooftops, incorporate vegetation over engineered

layers that replicate natural landscapes in urban habitat.
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Fig.1: Types of Green Roofs
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 Components of Green Roofs

Fig.2: Different components of Green roof



Methodology based on Artificial Rainfall Simulator 

Fig. 3: Work flow chart of ARS 

Preparation of Green roof setup
(Engineered soil substrate)

S100B0M0 S90B6M4S94B4M2 S80B12M8S84B10M6S87B8M5

Selection of observed Extreme Rainfall events
(Based on IDF curve)

Controlled Rainfall application (Intensity, Duration, Sequencing)

Hydrological Data Collection
(Runoff volume, Peak flow, Delay time)

Water Quality Sampling

Comparative Performance Analysis 
(Across all trays) 

Water Quality PerformanceHydrological Performance

Identification of optimum design for model Calibration

Artificial Rainfall Simulator (ARS) setup
(Nozzle Calibration and Rainfall uniformity)
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Fig. 4: Set up of the Green Roofs Fig. 5: Structural components of Extensive Green roofs

 Preparation of Green Roofs setup
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 Preparation of Green Roofs setup



Rainfall Intensity Calculation for Artificial Rainfall Simulator (ARS)
Given:  I = 292 mm/h   |   A = 0.8 × 0.8 = 0.64 m²   |   d = 3 mm = 0.003 m   |   Cd = 0.65

Calculation Steps

1 Discharge (Q) Q = I × A = 0.292 × 0.64 = 0.18688 m³/h 5.191 × 10⁻⁵ m³/s

2 Nozzle area (An) An = π/4 × (0.003)² 7.068 × 10⁻⁶ m²

3 Corrected area (CdAn)CdAn = 0.65 × 7.068 × 10⁻⁶ 4.594 × 10⁻⁶ m²

4 Pressure head (H) H = (Q/CdAn)² / 2g = (11.30)² / 19.62 6.51 m

5 Pressure (P) P = ρgH = 1000 × 9.81 × 6.51 63.85 kPa = 0.651 kg/cm²

Required head

6.51 m
Required pressure

63.85 kPa
Pressure

0.651 kg/cm²



Fig. 9: Hydrograph of T2
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Fig. 8: Hydrograph of T1
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Fig. 10: Hydrograph of T3

Fig. 11: Hydrograph of T4
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Fig. 13: Hydrograph of T6

Fig. 12: Hydrograph of T5
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4.55 L
retained by T6 (14.61%) — highest of all treatments, a 
296% gain over T1

Water Retention Increases With Amendment

R ES U LT S  — R U NO FF  Q U A NT IT Y

Trays WHC (L)

T1 1.15

T2 1.55

T3 2.15

T4 3.15

T5 4.15

T6 4.55Fig. 14: Percentage of rainfall retained in different tray setups



R ES U LT S  — R U NO FF  Q U A LI TY

Alkalinity Rises With Amendment (pH)
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alkalinity seen at higher rates.
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Fig. 15: pH test on different tray setup 



R E S U L T S  — R U N O F F  Q U A L I T Y

Dissolved Ionic Content: EC & TDS
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Fig. 17: TDS test performed on different tray set upFig. 16: Electrical Conductivity test performed on 
different tray set up
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Particulate Transport & Organic Loading
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Fig. 14: COD test performed on different tray set upFig. 13: TSS test performed on different tray set up
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Nutrient Leaching: TN & TP
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Fig. 19: Total Phosphorus test performed on different tray 
set up

Fig. 18: Total Nitrogen performed on different tray 
set up
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Thank You
Questions & Discussion
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