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■ 1400km2 

■ 6m people

■ Under rapid development

■ Terrain%3.0~4.5m&

■ Costal line 46km

■ Dense of River network

The metropolitan area to the
east of Huang Pu River of
Shanghai, with the following
main features:
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Pudong New District

Central Shanghai
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Project Site –Pudong New District of Shanghai ���




Flat terrain, locked by the major
Huangpu River and coastal line,
leads to increasing threats in
dealing with extreme weather
conditions, storm surge, as well
as climate change.
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• Very Complicated drainage network servicing rapidly developing city. yr��
Ak�@e �7d�@erd¦|>l }b8<q(82�fm�C}�t61§
• Challenges to be consistent with Smart City and Urban Security. @e}yr��
D$�@eP�5��i�f¢yr@e����buW§
• Major infrastructures play important role in system operation optimization. ¥
�¦s�}9{�h=yr����~��%|§

Rapid urbanization 
causing stormwater 
risks
@e} �7dfm�t61

• Urban expansion, limited drainage pipeline construction space, high 
construction and maintenance cost, especially in central city, the 
improvement of drainage system capacity will depend more on operation and 
optimal scheduling. @e�eT;�rd�yr��}i���n+h��i�¡tpil �c
+=�m@3�yr���1}z4agB&�����"2�h§
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• ICT essential to maximize the value of information, understanding the data 
owned *I£¤'o!)�xa��y-'o
• Capability to process and operate Big data analysis, to improve quality of 

decision making. g|o.2p?sj�b��h,���
• Intelligent drainage network model to analyze and predict system 

performance with real time data becomes essential. hn�i��9i>xQ}o.
2yr��p?�0|Euc]�#<�u���z
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1� Challenges of drainage operation and management ����	����
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Objectives and System Design
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■ Hot topics on Smart City/ Big data/Intelligent water Management in China. 

,!��/�)%/,!4�A9�"����7	


■ Telemetry Systems are well developed, huge amount of data available. 

�G;H ��B�L6J��)%

■ The central CBD and a number towns were flooded twice in 2015, but struggled to use the 
data efficiently , and to help make good decisions.

2015��6���������I��254L8��-(�:)%��
3?	@+K�-��

■ Time to develop a good framework to integrate all available data and intelligent solutions.

.�D�0/L*�6J)%�,CF	+1

■ Improve the  quality of technical outputs for decision making

&
	@'$#�
J

■ Develop applications with FEWS was considered the right choice
3?F	+1M�:E�Delft- FEWS��L��=���B�
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Data to knowledge for decision making <�M)%=>>�=>	@
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1� System Development Works *�����

■ Framework, functionality design ���� ��*�
,

■ Data Integration of meteorology, river& tide level, Pumps and gates                 
■ 3�#/�%1$��&�����()����

■ Conversion and quality check ��
���2��

■ Existing Mike model conversion to Sobek 
MIKE!�	SOBEK!�'
�

■ Urban SW 1D+2D model development ��Urban 4$��	+
!�

■ Model calibration     !��"

■ Development, operational testing ���0-��

■ Installation and training and support *��.����
�����



Weather

F Rain

D 
RainfallMet 

Data 

GIS

Real Time 
Data

Forecast Result
Outputs

Historical Data
…

Structure 
Status

Telemetry Data
scenarios
dam break
operations
rain events

……

Trunk 
Model

Rainfall 
Forecast

Model request

Risk Evaluation

Analysis

Fl
oo

d 
In

fo
 

M
an

ag
em

en
t

Reports

Risk Map

Oper-
Scenarios

Query and Brows
Hydro 

Info 
User 

Define

Prepared 
Scenarios

Conferen
cing

DSS System

Distributed Dynamic Models

Pudong Urban FEWS System Conceptual Framework

F Map

Assets

Web Interface

Sub-Model 1

Sub-Model n
Sub-model 
2

Real Time

10

1�

Information Display



��������������
��	�
�

11

1�



Internal data flow design 
���
�����

Forecasting and early warning workflow design
�����	�����
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1� Workflow design ����



Normal
6#5&

Information query, conditional query, statistics, reports  
+3SfH�3SfJPf,M

Real-time infographic presentation   !0
+�M"B

Dynamic presentation of contour lines   F�G�)"B

Facility status display Q/>)"B

Critical 
Ob5&

Forecast of rainfall trend and development trend \^W���"W�`;

Forecast of storm surge trend and development trend a1eW���"W�`;

Current trends vs plans  '�W��`47X

Current trends vs historical events  '�W������7X

Possible extent, scope and risk assessment  �K�@A(�D%fL��a]R�

Emergency
$*5&

Prepare and export data for storm forecasting and models 
 �Y�1^`,�5�_NAV.
Prepare and export data for pump station, sluice and scheduling 
 �Y�cEf8[F>)�U%`4V.
Start real-time simulation  ��!05-
Read and process forecast results  T/��?5�`,I2
Dynamic risk assessment and display; impact/flooding area  �)a]R�f"B�(��d9L�
Impacted facilities/Units and water depth   (�Q/��	�8<
Demonstration point/water depth forecasting of point of interest/water level process and water depth   �
M=��:=`;C8�8	ZD�C8<%

13

1� Operational Modes  ����
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System Boundaries ����



■ 120+ Rain gauges 
120+���

■ 15 Wind stations
15�����

■ 18 tidal sites 
18����

■ 56 river level site  
56�	���

■ 14 flow sites 
14�����

■ 300+sites of interests
300��
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1� Integration of real time measured data ��������



■ Whole Pudong plus fengxian and minhang together(2200km2)                                          
'18�&�#�)
�2&�90=7;0=<00&83,��!�6*.�������

■ 884 Rivers with 8173 cross sections                                           !�
$1		� 
"�

■ 1673 catchments including 77 pumps  drainage sub               ����
�4%3��6���5#57-/

■ 58 pumps and gates                                                                      �	�
94+

■ 59 rainfall stations                                                                            �

�52+(

■ 13 tide sites                                                                                       ���
:�+
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Sobek 1D River model ��Sobek����
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Sobek Urban 1D-2D Pipe model   Sobek���������



Phase I deliverables
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System Overall SCADA Display ��SCADA����
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■ Connection to Telemetry data through WISKI    ��WISKI������

■ Connection with Met Services Forecast ��������

■ 2200 km² river model 2200 km²    ����

■ 2 Urban SW 1D&2D models    �	1&2�!���

■ Various decision support tools produced by information 

integration technologies   ���� �
�
�������
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1� Major system components ������



Future development
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■ The system is regularly launched to train operational staff, collect model error 

samples for big data analysis  �!�	����3�2(


�#�/���	%

■ Model calibration has been continuously improved ����(
'�

■ Further analysis on system performance to produce knowledge for planning 

and operational decisions  ��)	%-��.3��
0/���,����

■ Improvements on Result presentation and functionalities on Information 

dissemination with mobile apps 1�+�app�/����3���&�*��.
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1� Future development "$� 
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