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Urban flood Occurrence

Population-based

Area-based
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Research gaps

❖Rainfall is the foundation of training/validation and testing EWS. 

❖Usually used by duration, intensity and peak time

❖More details can significantly assist real-time flood forecasting systems

Research aim

One of the rainfall characteristics that can bring valuable insight into the EWS are return

period (RP) or position of rainfall into the intensity-duration-frequency (IDF) curves

Gaps & Aims
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Methodology

Setting constrains and rules

Developing rule-based 

BPNN model

Return period prediction

Step 1: Return period prediction

Feature transforming

Flood forecasting

Time-series risk assessment

Event-based performance assessment

Step3: Real-time online platform

Feature extraction

Off-line pretraining framework

Time-series rainfall data

Historical data

Real-time data

Application programming interface

Time-series water level data

Developing base-models

Developing data warehouse

Structuring time-series 

ensemble model

Step 2: Flood forecasting
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Extracted rainfall feature  Description  Transformation key  Unit/class 

Intensity (I)  The ratio of total depth to the duration  Numerical  mm/hr 

Intensity gradient  It / I1  Numerical  mm/mm 

Duration  Time period of between the onset and end of the precipitation  Numerical  min 

Current RP  Class of RP for timestep t  Class  1-7 

RP gradient  RPt / RP1  Numerical  - 

continuous wavelet transform  
 
  R i −  R i−1 

2t
i=2

R 
 

   mm 

Absolute energy   R 𝑖
2

𝑖

R
 

 Numerical  mm 

Anthropic   P(R i) × log2 R i

𝑖

 
 Numerical  - 

RP predicted  RP of the rainfall for timestep of t  Class  No 
 

Rainfall feature extracted
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Rainfall inputs:

(1) Current Intensity         I(t) (2) Intensity gradient determined from an intensity library IG

(3) Current duration          D(t) (4) Current RP determined using rules from the IDF curve library        RP(t)

(5) RP gradient RPG (6) Continuous wavelet transform CW(t)

(7) Absolute energy AE(t) (8) Anthropic  AR(t)

Structure of the model

7/15

I(t)

RP (t+P)

D(t)

RP(t)

RPG

Two 5-neuron 

hidden layers

Input layer Output layer

Library of 

IDF curves

IDF rules

ʘ

IG

Library of 

intensity

CW(t)

AE(t)

AR(t)



Case study description

Key

Ruislip gauging station

Ruislip urban catchment

Ruislip UDS

Urban area

Landscape area

500 m

Geographical location of the pilot study: (left) location of case 

study catchment and monitoring stations, and (right) layout of 

Ruislip UDS and catchment
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Key 

    Flood occurrence (High risk) 

    Water level rising but drained (Medium risk) 

    Not water level rising (Low risk) 
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Initial analysis on database of case study: (left) Flood event assessment between Ruislip water level 

rising and RAF Northolt rainfall events, and (right) IDF curve of RAF Northolt rainfall station

Initial assessment
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(a) 15min (b) 1hr (c) 2hrs

(d) 3hrs (e) 4hrs (f) 5hrs

Performance of the model
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 1 

Confusion matrix
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Rainfall tracking
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Conclusions
Performance
Prefect performance (>90) up to 2hr lead time
Acceptable performance (>70%) up to 4hr lead time

01

Suitability
Perfect for normal and heavy rainfalls
Lacks on flash flood for the longer lead time

02

Future works
Integrating proposed model with physics-informed model

03



Thanks for your attention!

Q&A?
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