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I I 1. Research background
Urban drainage problems

4@ 8 Urban drainage
{88 problems

Urbanization rate at the end of 2022 is 65.2%
(National Bureau of Statistics)



I I 2.Development status of data perception, storage and analysis

Development History

Relying on the IoT, cloud and model for
data analysis and mining

GIS based data
management

underground
pipeline. census

Intelligent
applicati()n

Paper Drawing
Format

2.0Era
2000-2018

intelligent

nformatization

Electronize

Paper-based



I I 2.Development status of data perception,

Content of Construction

Perception Layer

Applying sensors to achieve
data monitoring

Decision Layer

Analyze the results to achieve
decision making
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storage and analysis

Data Layer

Data transmission and storage

Application Layer

analysis data by model



2.Development status of data perception, storage and analysis

Data Perception: Sensor Development

Structural Solid State Intelligent
Sensors Sensor Sensor

Water
quantity

Reduced size, rich functionality, and lower price



I I 2.Development

status of data perception, storage and analysis

Data perception: sensor optimization layout

statistical principles

Analyze the correlation
of nodes, and nodes with
strong correlation can be

reduced in layout

operations research
principles

« multi-objective model to
optimize the layout of
monitoring points in

drainage system

|
A large number of sensors have been deployed in areas |
|
l

such as Beijing, Shenzhen, and Fuzhou

Remote sensing
technology

Transformation from point

data to surface data




I I 2.Development

Data storage

O Oracle, MySQL et.al

0 Unable to store and

Relation
query heterogeneous database
data

0 When the data size is

large, the search 1s

slower

status of data perception, storage and analysis

NoSQL
database

Time series

database

B HBase. Redis et.al

m Using distributed retrieval
services to improve large-
scale retrieval time for

scattered data

B TDengine, InfluxDB et.al

B The power system is
widely used, and in the
smart water, its till

needs to be explored 9



2.Development status of data perception, storage and analysis

Data analysis: data cleansing

Analyze the mean and variance of data to eliminate outliers

simple high subjectivity

Set a threshold to eliminate unreasonable data

simple high subjectivity

Using machine learning methods for cleaning

based on predicted results Need much data for training data

Data cleanmg

rules ensure

the quality of
data

Commercial software :Google

Refine, DataWrangler, SAS,

SPSS et.al
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2.Development status of data perception, storage and analysis

Data Analysis: Model Simulatio

=
SWMM

Open resource

one-dimensional

MIKE -
One and two-dimensional Infoworks ICM

: ' One and two-dimensional . .
simulation Machine Learning
Expensive simulation SIMUWATER . :

p High computational
Expensive Realize coupling

efficiency
simulation of "source-

network-factory-river"
water quantity and

quality
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I I 3. Smart Water Application Cases

Suzhou Smart Water Development

Application
layer

Store and |
analysis |

|

Perception
layer

Water
nservan Drain ¢ water :
S se- i a- age Office e Operations system
project monitoring . resources
: Automation Management Management
operation management management
management
Main Basic Thematic Share
Store Spatial data
database database database database |‘ P
Cloud service CIOUd_ Data mining simulation
computing
l Internet i
Hydrological : Waterlog- Waket River and Watgr
Video data 5 source quantity Other data
data ging data lake
data data

® Severe leakage

® Frequent waterlogging

® [ow efficiency of
sewage treatment

. 4

Identify areas of

leakage

B Establish regulation
measures

B Optimize sewage

\ treatment process

\ 4

K/ Reduce groundwater \
intrusion

v" Reduce the risk of
waterlogging
v" Improve the treatment

efficiency of waste 1
\ water /2

~
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I I 3. Smart Water Application Cases

Fuzhou Smart Water Development

‘ Scheduling cvents |

Flood control

Waterlogging prevent

|

Ecological opcration

Model

Meteorological
model

Channcl modcl

Regulation and
storage model

Flood control
engineering model

Ponding model

Model of
waterlogging control

Ecological water
flow simulation

— —— — — — —

Vocational work

| River flood control

| dispatching

River ecological
water regulation

| Regional

1 )

Business data

Hydrological data

mcteorological data

Drainage system
slalus data

Water environment
data

Eoa——da——is S

j\ % \\..;

I_ T e e 41\-4_A.»<I.:

L waterlogging control_l

[ RN

Policy decision

Flood control and
Drought Relief
Headquarters

The Union Dispatch
Center

On-site staft

Project management

|
|
|
|
|
|
Water Department |
|
|
|
|
|
unit |

— — — — e—

® Serious waterlogging
problem

® 86% of rivers have
deteriorated water quality

. 4

B Joint scheduling of gate
and pump

B Minjiang River diverts
water into inland rivers

\ 4

K/ Increase storage
capacity by 30%

v" Achieve the goal of
heavy rain without
waterlogging

v" Increase the water level

~

of inland rivers by more
than 1.2m /1/3




I I 4. Problems and Suggestions

Data island

Lack o1
construction
motivation

Data
missing

Lack of
construction
motivation

Data island

Data missing

* The drainage system is complex and
requires high investment

e difficult to generate direct benefits

» Lack of data sharing mechanism among
different departments

« Data transmission efficiency is low and
may be incomplete

* The data may not be representative
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I I 4. Problems and Suggestions

Exploring new Integrating industry,
benefit growth university, and
methods research institution

Establishing a
data centre
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