TECHNICAL ISO/TS
SPECIFICATION 37172

First edition
2022-10

Smart community infrastructures —
Data exchange and sharing for
community infrastructures based on
geographic information
Infrastructures territorialesJntelligentes — Echange et partage de

données pour les infrastiuctures territoriales basés sur l'information
géographique

Reference number
ISO/TS 37172:2022(E)

© IS0 2022



https://standardsiso.com/api/?name=cafcaed0c3f074b5acadc145be6d08fd

ISO/TS 37172:2022(E)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2022

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401  Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

ii © 1S0 2022 - All rights reserved


https://www.iso.org
https://standardsiso.com/api/?name=cafcaed0c3f074b5acadc145be6d08fd

ISO/TS 37172:2022(E)

Contents Page
FFOT@WOTM.........cccocveveveesesee st iv
IIMEIOMUICTION ...t v
1 SCOPI@ ... 1
2 Normative references

3 Terms and definitions

4 Abbreviated terms

5 Overview of this document

6 Roles and Denefits. ... bt e 2
7 Framework for data exchange and sharing for community infrastructures baged

on geographic information .....

7.1 Framework.........cc..c.

7.2 Database layer.......

7.3 PlatfOrIm LAY T ... e

7.4 APPICALION LAY OT .oy e e

7.5 Implementation PAttEITL. ... Lo e
8 APPLICAtION SCEMATIOS ... erresssssssssssssesss s

8.1 GENETAL..ooi s

8.2 Community infrastructure census..........a:

8.3  Community infrastructure planning.......,..x...

8.4 Community infrastructure management.......

8.5 Water MaAN@@EMIEIIE ... oo

8.6 Transportation ManagemMeENt. ... (s ..

8.7 Public safety management

8.8 Environmental protection. s ...

8.9 Renewable energy management

Annex A (informative) Use cases of data exchange and sharing for communijty
infrastructures based on geographic information in different cities ...}, 9

B

ot

PLHOZBIAPRY ..o Lo | 16

© 1S0 2022 - All rights reserved iii


https://standardsiso.com/api/?name=cafcaed0c3f074b5acadc145be6d08fd

ISO/TS 3

7172:2022(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Data from community infrastructures, e.g. water, energy, transportation, waste, information and
communication technologies (ICT), provides high-quality support for decision-making and social
services. It is particularly important in the process of smart community construction. ISO 37156
focuses on data exchange and sharing for smart community infrastructures. It provides guidelines on
principles and the framework to use for data exchange and sharing for entities with authority to develop
and operate community infrastructure. The pilot project to investigate the utility of ISO/TC 268/SC
1 dellverables 1nclud1ng ISO 37156 and ISO/TR 37171 determmed that more practlcally operational
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construction, platform construction and policy formulation.

1 disaster mitigation create new needs for the use of geographic information regarding c
rastructures, geographic information has become an important basic information o
community. Data exchange and sharing for community infrastructure based on-geographic information

olves different stakeholders, various data types, and different period$-of the data life
duction, storage, distribution). It is necessary to strengthen cooperation to clarify the rel
indaries, roles, objectives, and responsibilities between different-stakeholders in order
Fernment decision-making and urban operation and management:

an implementation case of ISO 37156 on geographic infornmdation, this document helps in
erability of ISO 37156, and provides practical guidance-for the ongoing ISO 37156 pilot

ustries, including but not limited to, standard-setting,'data production, equipment procur

revention
bmmunity
[ a smart

cycle (e.g.
ationship,
0 support

prove the
city. This

cument is intended to guide data exchange and sharing in smart community infrastructujre-related

bment and
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Smart community infrastructures — Data exchange
and sharing for community infrastructures based on

geographic information

1

Scope

Thiis document provides a framework for data exchange and sharing based on geographid inlformation

forn

smart community infrastructures, along with specific application scenarios.

Normative references

Thiere are no normative references in this document.
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Terms and definitions

" the purposes of this document, the following terms and definitions apply.

and I[EC maintain terminology databases for use in standardization at the following addr
[SO Online browsing platform: available at https://wWww.iso.or

IEC Electropedia: available at https://www.electropedia.org/

pgraphic information system
prmation system dealing with information concerning phenomena associated with locatid
the Earth

URCE: ISO 19101-1:2014, 4.1,20]

mmunity infrastructure
tems of facilities, equipment and services that support the operations and activities of con

fe 1 to entry: Suel’dommunity infrastructures include, but are not limited to, energy, water, tran
ste and inforpration and communication technologies (ICT).

URCE: 1§0)37100:2016, 3.6.1]

PSSes:

n relative

hmunities

sportation,

art community infrastructure

co

and maintained to contribute to sustainable development and resilience of the community

Tty nfrastructure (3-2) witht enttanced techmnotogicat performmarnce that s designed, operated

Note 1 to entry: Itis the infrastructure that is considered to be “smart” in this document, and not the community.

Note 2 to entry: Sustainable development tends to require community infrastructures that meet multiple, often
contradictory, needs at the same time.

Note 3 to entry: Information and communication technologies (ICT) is an enabler but not a precondition for
achieving smart community infrastructures.

[SOURCE: ISO 37100:2016, 3.6.2]
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4 Abbreviated terms

0GC The Open Geospatial Consortium
CSwW Catalogue Services for the Web

API Application Programming Interface
APP Application

[oT Internet of Things

5 Ovelnview of this document

This document describes a framework for data exchange and sharing for community infrastructu
based on geographic information and analyses application scenarios (see Figure 1).

a) Roles and beneficiaries (Clause 6)

b) Framework of data exchange and sharing for community
infrastructures based on geographic information (Clause 7)

c) Application scenarios (Clause 8)

a) The rples and benefits for data_exchange and sharing regarding community infrastructures

descrjbed in detail in Clause 6:

Figure 1 — Overview of this document

res

pre

b) The framework for data.exchange and sharing for community infrastructures based on geographic
information describes a specific method for data exchange and sharing, including database layer,

platfgrm layer, application layer and implementation pattern (See Clause 7).

c) This dlocumerit offers several application scenarios of data exchange and sharing for communlity
infradtructures based on geographic information in different use cases, e.g. community
infragtrueture census, planning and management, water management, transportation managemgnt,

publi¢ safety management, and environmental protection (See Clause 8).

6 Roles and benefits

Possible roles of stakeholders regarding data exchange and sharing for community infrastructures
based on geographic information are as follows. The list of roles is not exhaustive but defines key
stakeholders during data exchange and sharing.

— Community managers, including the mayor and government sectors.

— Data providers, including people or organizations providing data.

— Data producers, including providers of data acquisition, processing, integration, etc.

© IS0 2022 - All rights reserved
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Software platform developers, including system developers and service publishers.

:2022(E)

System operators and maintainers, including system operation and maintenance managers.

Equipment providers, including providers of infrastructure, hardware equipment, etc.
Citizens, the inhabitants of a city.

Consumers, individuals or organizations that use infrastructure.

The exchange and sharing of community infrastructure data based on geographic information should

for
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fimized, and broadened to integrate various data, such as demographic data, economie
ldings data. Stakeholders in each role should share their own data in the public serwic€é p
ban infrastructure, for other roles to query and use, so that data can be shared quiekly’and ¢
moting the openness and intelligence of city development.

e benefits of data exchange and sharing for community infrastructures ‘based on g
brmation are as follows (these benefits include but are not limited to thefollowing items):

For community managers, the data exchange and sharing process will assist scientifig
making and improve management efficiency.

For data providers, data exchange and sharing will contribute to richer data; it is be
providing better data products.

For data producers, the data exchange and sharing process will provide more cd
opportunities for data production.

For software platform developers, the demand for software platforms will be clearer
exchange and sharing. It is beneficial to improving system functions and creating mo
opportunities for developers.

For system operators and maintainers, data exchange and sharing provide more data
the system, optimizing system analysis and early warning capabilities. It is beneficial to
operation and maintenance setvice for them.

For equipment providers,data exchange and sharing will contribute to the continuously §
market demand for equipment and thus bring about more cooperation opportunities for

For citizens, with high-quality infrastructure services, the quality and attractiveness of th
be improved, and eitizens can achieve a sense of contentment and happiness.

For consumiers, data exchange and sharing for community infrastructure based on g
information’ can provide more comprehensive and high-quality infrastructure se
consumers.
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Framework for data exchange and sharing for community infrastructus

'€S

based on geographic information

7.1 Framework

Some problems occur such as inconsistency, poor sharing and circulation of infrastructure data due to
information construction by different community infrastructure departments separately, which also
results in the waste of repeated data construction. In order to resolve such problems, it is necessary
to provide authoritative, unified and convenient services for community planning, construction
and management by developing the framework for data exchange and sharing for community
infrastructures, which is used to avoid repeated construction and realize resource integration and
sharing.
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The framework involves three parts: database layer, platform layer, and application layer (see Figure 2).
The database layer describes database and data characteristics. The platform layer represents
the information systems. The application layer provides customized application functions. Five
implementation patterns are provided to support the exchange and sharing of community infrastructure
data. Mechanisms are to ensure the effective operation of data exchange and sharing for community
infrastructures based on geographic information.

P

______________________________________________________ | i Implementation
|
Application | ! | pattern
layer | i i . !
. Community Community Community — Transport L
4 ! census planning management ater ation : : Portal pattepy
1 1
! | : Standard
e e Rt T 11| service pdttern
oottt TTTTTTTTTTTTTTTEmmEEEEEE A A A O E O A E T A A mm A m | :
Platfi : Catalogue | : APIpattern
atform| | Data Service g Operation ['1
layer | . and data Portal T,
| management publish management 41, Front-end
A ' system system exchange system system i'| server pattern
|
! system ¥ p
N o !l Mobile APP
: pattern
el R R i R i e & ) ] B -
I
I
Database |
layer | 1 Geographic
! gatzr: Infrastructure data Other related data
I
I
e e — S — e e S e S g L
Figure 2 — Possible framework for data exchange and sharing for community infrastructures

based on geographic information

7.2 Database layer

The datah
related d4
(DEM), D
includes ¥
economy,
according]
spectrum
contain tr
Further in

ase layer shows the database and includes geographic data, infrastructure data and ot}
ta. Geographic data mainly includes Digital Orthophoto Map (DOM), Digital Elevation Mo
gital Raster Graphi¢(DRG), Digital Line Graphic (DLG), etc. Infrastructure data mai
vater, energy, transportation, waste, and ICT data. Other related data refer to populati
legal person, building, cell phone signalling, social networking, etc. Data should be organiz
to thematic data, reference data, and metadata. Data should be classified according to the d
described inISO 37156, including close data, shared data and open data. Data characterist
aceability, reliability, integrity, privacy and security, integration, described in the list bel
formation is contained in ISO 19115-1 and ISO 19157.

Data

a)

her
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hly
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ics

raceability: tracing the source of the data and tracking its circulation.

b)

examination, and the correctness of spatial location.

0)
data.

d)

The privacy and security principles of data management should also align with 1SO 37156.

identification of data.

Data reliability: includes correctness of data range, the correctness of sequence, mathematical

Data integrity: includes the completeness of the database layer, attributes items, and especially key

Data privacy and security: involves data encryption, security levels and verification information.

Data integration: involves the standardization of data name and expression and the unique
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7.3 Platform layer

The platform layer mainly includes five parts:

a)

b)

d)

Ea

eq
an

:2022(E)

The data management system: implements integrated management and effective organization
of multi-source, multi-type, and multi-format data. Integrated management includes several
operations of data, e.g. extracting, transferring, loading. The data management system helps

construct a community infrastructure data system of energy, water, transport, waste,
features refined. For example, energy involves heat, gas, electricity, lighting and other

ICT, with
elements;

Transportation involves aviation, shipping, railways, highways, rail transportation, urban roads,

narlaing Ao

POTISIITS; C Tty

The service publish system: realizes the conversion of data and functions to segvices
standard OGC services. It also supports unified service publication and managemeént.

provides

The catalogue and data exchange system: adopts a CSW service specification;and provides service

registration, discovery and binding to achieve interoperability between~national, prov|
municipal community infrastructure services. It also implements the-integration of c
infrastructure data in order to conduct the analyses and data mining:\More details abou
common way to use a CSW are mentioned in ISO 19115-1.

incial and
bmmunity
t the most

The portal system: provides visualization of data resourtes in the platform and| software
applications and meets the requirements of browsing, querying, data processing, onling mapping,
and printing.
The operation management system: conducts management of user authorization, service and
real-time monitoring for the status of the application server. Meanwhile, it achieves collaborative
service between distributed city-level platforms@and district-level platforms.
Ch system provides functional applications fordifferent stakeholders (see Table 1). For example, data
producers and data providers can benefit fronrthe data management system, and system operators and
hlipment providers can benefit from operation management systems. In addition, the porfal system
1 catalogue and data exchange system can provide resource browsing, catalogue queryingland other
functions for all stakeholders.
Table 1 —'Relationship between system and stakeholders
Framework for data exchange and sharing for community infrastructures
Stakeholders Data manage- |Service pub- |Catalogue and |Portal Operation
ment system  |lish system data exchange |system |management
system system
Commauhnity v v
managers
Datd providers Vv V V v v
Data producers Vv Vv V
Software plat- Vv v vV V V
form developers
System opera- v v v
tors and main-
tainers
Equipment pro- V v v
viders
Consumers V V
Citizens v v
Key
V: the system provides corresponding functional applications for different stakeholders.
© IS0 2022 - All rights reserved 5
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7.4 Application layer

The application layer in the framework is to provide customized application function services for
different users, industries and domains when data exchange and sharing is needed to support various
smart city applications. For specific application scenarios, see Clause 8.

7.5 Implementation pattern

Implementation patterns mainly include:

a) rhe
he
b) r'm
on
8),

d) The ffont-end server pattern: intended for users who have high4equirements for confidentiality
and sgecurity and do not have access to the network. It means_that the data exchange and sharjng
platfdrm is deployed directly in a software and hardware environment provided by users.

e) Mobile APP pattern: aimed at users with high demand for portable applications. Mobile APH is
customized to meet the needs of data access and sharing:

8 Application scenarios

8.1 General

Applicatign scenarios in different use cases include community infrastructure census, communjity
infrastruqture planning, community.infrastructure management, water management, transportatjon
management, and public safety mdnagement, etc. 8.2 to 8.9 are examples but not an exhaustive ljst.
These datp for exchanging and sharing should take into account different spatial and temporal scales.
The spatigl scales of data include} e.g. neighbourhood, city, country. The temporal scales of data involve,
e.g. day, week, year.

8.2 Community infrastructure census

Community infrastructure census projects consist of urban transportation, water supply, drainage,
power supply; ‘gas, heat supply, communication, environmental sanitation, and disaster preventipn.
They are ll)asic information on the current situation of urban planning, construction and managemerllt.

Data exchange and sharing of various infrastructures based on geographic information obtains more
geographic data and community infrastructure data from the database layer and gets more geographic
information analysis functions from the platform layer, which greatly facilitates the census of urban
infrastructures. It realizes the functions of warehousing, integration, query, statistics and spatial
analysis of different levels and different departments, which lay a solid foundation for the subsequent
management of various types of community infrastructures.

8.3 Community infrastructure planning

Community infrastructure planning plays an important role in effectively arranging community
infrastructure resources, rationally arranging location and layout, pre-setting control of construction
land, efficient use of community space resources, and coordinating settlement of construction

6 © IS0 2022 - All rights reserved
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contradictions, which is conducive to driving community construction and community economic
development.

Data exchange and sharing of community infrastructures based on geographic information using office
automation technology, and workflow engine technology improves scientific approval and adoption rate
of infrastructure planning projects, reduces the reporting period of construction units, and wins time
and considerable economic benefits for construction units and design units. It is of great significance
to improve the level of community planning management and promote the development of community
planning management information in an in-depth direction.

, > use , )structure
pl nmng, software such as CAD and GIS as Well as processes and tools to represent the degign of the
inflrastructure, such as Building Information Modelling (BIM), should be applied in thesexchange and
sharing of community infrastructure data incorporating temporal and geographic datal

8.4 Community infrastructure management
Baped on data exchange and sharing of geographic information and commufity managemenf services,
th¢ community management department obtains more points of interest-data of community components
frdm geographic data in the database layer, and more geographic information analysis functfions from
the platform layer, which greatly facilitates the management of street lamps, public toilets, sanitation
fadilities, community appearance management, illegal investigation, and punishment, administrative
lay enforcement, etc.

Digital community management is based on data, such' as geographic information, cpmmunity
coponents and grid division from the database layer. [tintegrates community management infformation
su¢h as community management components, community management vehicles and parking lots, and
completely solves the problem of the source base map of community management platfofms at all
levels. Daily management of the community maitagement bureau provides powerful data support and
tedhnical services, data was managed in the\database layer, and technical services were mfanaged in
the platform layer. The dynamic control ofiillegal construction based on local coordinates $erves the
community, district, and street levels, and conducts real-time online supervision of illegal copstruction
to realize the dynamic, fast, accurate dnd efficient operation of the community management business.

8.5 Water management

W3ter management can realiZe the sharing, exchange and communication of water affairs data through
a ynified geospatial framework and IoT technology. It achieves real-time monitoring, mahagement,
simhulation and prediction of water quality, water pressure and other information, which forms a
stgndardized and.seientific pattern of water management.

Water supply.1iianagement obtains water data from community infrastructure data in thg database
layler and provides water supply pipe network 2D and 3D visualization services through th¢ platform
layjer, such~as a water leakage point distribution map, maintenance personnel location information
anfl vehicle location information. Water environment monitoring provides real-time monitoring and
eafly"warning of water quality of community reservoirs, rivers, and lakes, and on this basis, establishes
automatic monitoring of pollution sources, sewage treatment processes, surface water quality and
ecological remote sensing, etc. Coordinating relevant departments deal with the problems in a timely
manner by managing all water quality monitoring data comprehensively.

8.6 Transportation management

Using geographic information technology to integrate transportation resources and realize the traffic
data exchange and sharing can improve the capacity of the road network, balance the traffic load of the
regional road network and realize a comprehensive model of transportation management in a large-
scale, all-round, real-time, accurate and efficient way.

©1S0 2022 - All rights reserved 7
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This is done in the following way:

— integrate, standardize and store road traffic data from different sources through the database layer;

— dynamically display them based on the platform layer through electronic maps, charts, and other
means;

— analyse and judge traffic congestion, violations and accidents.

Meanwhile, mobile app patterns and front-end server patterns can be used to release traffic information
through mobile phones, Internet and traffic broadcasts, etc. To view the geographical location and

distributi
displayed
facilities.

8.7 Pul

Public sa
elements

platform ¥
and collah

Public safi

layer. Ungler the circumstances, emergency response command{can be realized through strg

functions
decision

emergenc
can be ca
vehicle ty

8.8 Eny

Infrastrud

utilized and analysed through geograpliicvinformation technology. The environmental protect

decision-1i
informati

On the ba

monitoring of industrial exhaust gas and automobile exhaust gas is established, all air monitor

data are
coordinat
function i

8.9 Rer
With geog

bn of traffic tfacilities, the operation and maintenance of each tratfic tfacility can be visug
on the electronic map, which can improve the operation and maintenance efficiency of tra

)lic safety management

hnd geo-based surveillance video, mobile devices, and electronic bayonét data on the sa

orative processing among public safety departments.

bty infrastructure data can be integrated with geographic information through the datab

of the platform layer to conduct smart operations such<as data collection, crisis judgms
hnalysis, command deployment and real-time communication, which greatly improj
y efficiency and assists decision-making. For example; major event planning and managem
'ried out more scientifically and reasonably through the dynamic display of driving rout
bes, vehicle speed simulation, time, distance and other information.

ironmental protection

ture data are collected from envinonmental protection departments at all levels, and fy

hakers can efficiently understand the environmental status and monitor environmen
bn changes in real-time. It istbeneficial for making accurate and effective decisions.

Kis of real-time monitoring and early warning of air monitoring points in the city, automa
fomprehensively-managed in the data management system, and relevant departments

bd to monitor and’deal with problems. Based on the electronic map, the simulation analy
5 used to realize’an early environmental warning and online scheduling.

jewable.énergy management

raphic information technology, unified and standardized management of renewable enel

lly
fic

ety data displays and information sharing is achieved by overlapping basic geographic

me

vith GIS spatial analysis and visualization functions. It improves the(ability of rapid response
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utilization of renewable energy, as well as spatial evaluation models, enhances the availability and
economic value of renewable energy. It can help investors and decision-makers enrich the applications
of renewable energy.

Collecting the data of temperature, terrain, land types, and total solar radiation changing with time and
place from the database layer provides a reference for the site selection of photovoltaic power stations.
The wind direction and wind speed are monitored by sensors, and the wind development estimation
model is established with a numerical simulation method, which provides the precondition for the full
utilization of wind energy.
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Annex A
(informative)

Use cases of data exchange and sharing for community
infrastructures based on geographic information in different cities

A.Il Data exchange and sharing for community infrastructures based en "L'Iap
Wprld - Nanjing”

Thiis clause mainly gives more details of Nanjing use case of data exchange and,sharing for c
infrastructures based on geographic information.

Table A.1 gives the use case of data exchange and sharing for community ififrastructures base

World - Nanjing”.

Thble A.1 — Data exchange and sharing for community infrastructures based on “Mayj

Nanjing”

bmmunity

d on “Map

World -

B4sics of the
use case

Name

Data exchange and sharing for.community infrastructures based on “
World - Nanjing”

Map

Domain(s)

Infrastructure

Version

V2.0

Organization

Nanjing Planning.apd'Natural Resources Bureau, Nanjing Urban Planiing

and Research Center, Nanjing City Underground Pipeline Digital Man4
Center, NanjingLand and Resources Information Center, WudaGeoinfi
ics Co., Ltdyfian Ye District People's Government, Gao Chun District Pd
Governent, Qi Xia District People's Government, Yu Hua District Peo
ernment, Nanjing Urban Management Bureau, Nanjing Ecological Env
Bureau .etc.

gement
rmat-
ople's
ple's Gov-
ronment

Place

Nanjing, China

Time

2012-2022

Objectives

With the in-depth construction of a smart community and the development of

information technology, Nanjing government departments, enterprise
public have an increasingly strong demand for urban infrastructure i
tion sharing. "Map World-Nanjing" aims to condense rich and authorit
basic geographic information and provide a unified and authoritative
geographic information "spatial basement” for infrastructure inform
exchange and sharing in the construction of smart community, in ord
all kinds of application needs, avoid repeated construction and realiz

s and the
hforma-
ative
basic
hition

b1 to meet
b integrat-

ed sharing.
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Table A.1 (continued)

Background | Current prac-
tices

Government departments are responsible for the construction and manage-
ment of all kinds of infrastructure in cities. According to the construction
requirements of smart community, all departments of the city have carried out
informatization construction, constructed various information systems such
as transportation, water supply, garden, education, and accumulated a large
amount of infrastructure data. Current ways to share community infrastruc-
ture data include electronic documents, sheets, drawings and offline exchange;
drafting guidelines and catalogues based on interface exchange, etc. These
methods have realized the exchange and sharing of data to a certain extent.

However, itiras ot yet futty et the reeds of STTart Tity TOStIuctior: |

Gaps

(1) The relevant departments of urban infrastructure are carrying out infora-
tization construction separately, the infrastructure data does not haveyaunified
standard, and there are problems such as duplication of data construction, pgor
circulation, and difficulty in use when exchanging and sharing data.

(2) The data format is inconsistent, the data calibre is different,\and there is g
lack of unified and effective data exchange and sharing toel,

(3) The offline and online exchange methods are mixed) the cost of data ex-
change, sharing, communication and implementation\is'relatively high, and
there is a lack of a unified exchange and sharing platform.

Practice

tion?

How to reglize infrastructure
data exchdnge and sharing
through g¢ographic informa-

=)

(1) "Map World Nanjing" is the geographic inforimation public service platforr
of Nanjing. Based on various types of geogrdphic information data, the platfoym
can realize the convergence, integration,and’management of urban infrastrug
ture data: energy, water, transportation, waste and ICT.

(2) Based on geographic informatiofdata, various departments publish the
shared infrastructure data to the public service platform through network
services for inquiries and use by authorized governments, enterprises, and cif:
izens. This can improve data¥Value and use efficiency, and change the comples
and inefficient situation of'@ata sharing between departments.

(3) Nanjing Planning,dand Natural Resources Bureau provides geographic info
mation base map and service interfaces to Nanjing Urban Management Burea,
Nanjing Ecological Environmental Bureau and other management departments,
through signinga joint construction and sharing agreement. In this way, they
can establish.an efficient, stable and rapidly expandable urban infrastructurg
public sérwvice platform.

—
]

Significance

What effe¢t does the case
have, and What significance
and effect|does it have?

Accampanying with Portal Pattern, Standard Service Pattern, API Pattern,
Front-end server Pattern and Mobile APP Pattern provided by community
infrastructure public service platform, this platform carries out community
infrastructure sharing and exchange of data based on GIS. It has provided
one-stop community infrastructure data services to a total of more than 50
government departments, including Nanjing Urban Management Bureau, Trais-
portation Bureau, Ecological Environment Bureau, water companies, power
companies, education departments, and other municipal authorities, and sevgr-
al district-level government departments including Jianye, Gaochun, and Qixig
District. As a result, information isolation is mitigated to some degree, and
community infrastructure resources service for society has been established

Reference

1. Technical Requirements of Provincial and Municipal Level Nodes of Map
World.

2. Guidelines on the construction of Smart City Public Information Platform.

3.http://jiangsu.tianditu.gov.cn/nanjing/index/page/index.html

Relevance to
this document

Clause 7

Framework for data exchange and sharing for community infrastructures
based on geographic information

8.2

Community infrastructure census

10
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A.2 Chongqging transportation comprehensive information platform

:2022(E)

This subclause mainly provides more details on the Chongqing use case of data exchange and sharing
for community infrastructures based on geographic information.

Table A.2 gives the use case of the Chongging transportation comprehensive information platform.

Table A.2 — Chongqing transportation comprehensive information platform

Basics of the | Name Chongqing transportation Comprehensive Information Platform
use-ease Domain(s) Transportation
Version V2.0
Organization |Chongqing Planning and Natural Resources Bureau, Chongqging Fransportation
Bureau, Chongqing Public Security Bureau transportationsManagemept Bureau,
Chongqing Transportation Planning Research Institute
Place Chongqing, China
Time 2010-2022
Objectives In order to solve the problem of big data application with scattered dgta and

different standards, the platform was initidlty built for the collection,
and application of traffic data in the cityfAfter the initial goal was ach
goal was upgraded to building a comprehensive decision-making appl
support platform for transportation\planning, construction and mang

in the city in order to promote th@in-depth application of big data in the field

of transportation and planning;accelerate the transformation of trad
intelligent transportation léd\by hardware construction to intelligent

portation led by data and services, and empower the traditional intelligent

transportation industry:

sharing
ieved, the
ication
gement

tional
trans-

B4ckground | Current prac-
tices

The government’s eatly informatization construction was scattered i
corresponding construction and management departments of various
structures, andithe data was mainly used in infrastructure construct

agement, and'eperation and maintenance. The data from different departments

was connected through exchange and sharing, which met the shallow
application requirements at that time.

h the
infra-
on, man-

data

Gaps

(1).Due to the scattered informatization construction, various proble
ineonsistent data standards, blocked sharing, duplication of construc
low application level have been caused.

(2) With the government's transformation from management to gove
and the need for smart city construction, various government tasks h
forward higher requirements for the application of big data. Data is rg
to broaden the depth and breadth, conduct in-depth integration, supp
solution of specific problems in practice, and play a greater role.

ns such as
Fion, and

nance
ave put
quired
ort the
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Table A.2 (continued)

Practice (1) Through 11 units including the Municipal Public Security Transportation
Management Bureau, Transportation Bureau, Meteorological Bureau and other
departments and Chongqging Mobile, Chongqging Unicom, Chongqing Telecom,
Transportation Development Investment Group, Public Transport Group, Rail
Group, and Urban Investment Gold Card Company unit. The platform accesses
16 types of dynamic traffic data from the 11 units and realizes the integration
of traffic data based on people, vehicles, roads, and public transportation.

How to realize infrastructure
data exchange and sharing
through geographic informa-
tion?

(2) Build a big data spatio-temporal data lake in Chongqing transportation,
and buijld a powerful hardware and software foundation support platform

the Spark + Hadoop architecture which is used to build a big data analysis angl
processing platform suitable for massive data storage and parallel proce$sing,
which supports the dynamic access, processing and access of massivecheteroge-
neous big data and facilitates horizontal expansion.

(3) Build a map of the city's transportation infrastructure integration.

Based on geospatial location, collect, integrate and process various types of
transportation infrastructure thematic maps, improve facility attribute infort
mation, and build a unified geographic infrastructure.information carrier and
coding standard.

(4) Independently researched and developed big‘data analysis models and
indicator systems. Independently researched and developed more than 40 cote
technology models including mobile phone-signalling stop point recognition,
job and residence judgment, GPS road netwerk matching, multi-source vehiclg¢
speed integration, vehicle OD recognitien; and track passenger flow classi-

fication. Built complete transportation'big data analysis technology system
and processed all kinds of raw data,connected into monitoring indicators thaf
reflect the operation of urban traffic.

(5) Build a monitoring and.e¢valuation system for people, vehicles, roads, and
public transportation. Based on data and indicators, develop monitoring and
evaluation function software to realize problem discovery and early warning}
trend prediction, effect evaluation and other functions, and realize all-around
monitoring and evaluation of Chongqing's people, vehicles, roads, public tranj
portation, and infrastructure.

(6) Transpertation big data service and data sharing. On one hand, it is open

for all municipal departments and units to share data through the Chongqing
TranSportation Comprehensive Information Platform. On the other hand, it pyo-
videsdata interface services, data query and application services, analysis and
consulting services for social enterprises, scientific research institutes, and the
public in need, and establishes a bridge for information sharing and exchange
between the government and the public.

12 © IS0 2022 - All rights reserved
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Table A.2 (continued)

Significance

What effect does the case
have, and what significance
and effect does it have?

Through the deep integration of big data, the platform covers the entire process
of city transportation perception, prediction, simulation, and decision-making
assistance, and improves the scientific decision-making capabilities of govern-
ment departments and the level of refined city management. The platform can
directly provide decision-making support services for urban transportation
planning, construction, and management. It can also provide services for trans-
portation operations and services to social enterprises, transportation-related
planning, design, and consulting agencies.

The promotion and applications that the platform has completed include:

1. Relying on the platform, continue to carry out city traffic operationmonitor-
ing and evaluation analysis, and release reports on a regular baSis!

Regularly compile the "Annual Report on Transport Develgpment in the Main
Urban Area", "Transport Semi-annual Report", "Transport Monthly" apd
"Transport Weekly Report" of Chongqing Municipality,and publish them to

social and public.

2. Relying on big data resources, carry out analysis‘and evaluation, form
decision-making reference or special report, angd assist city leaders in| deci-
sion-making. Successively completed 43 spécial reports to the city ledders and
related departments. More than a dozen‘spécial reports have been approved by
city leaders, and relevant suggestions have been implemented.

3. Support the public security tradsportation police to carry out dynamic traffic
management business. Relying ox the platform, joint with Chongqing Public
Security Transportation Management Bureau, established a "Transportation
operation data analysis and application joint laboratory", to jointly cafry out
the main city traffic operation monitoring, early warning, prediction,|research
and judgment.

4. Support the planning and construction of bus lanes in the main city] of

Chongqging. So far;‘the construction of 105 km of bus lanes has been cqmpleted.
Relying on platform big data, carry out bus lane planning, continuous|follow-up
evaluation'and feedback planning for the operation effects of bus langs opened
one by-one:

5.Serving smart land planning and spatial planning and improving planning
seience. Focus on the preparation of land and space planning, planninfg approv-
al, project implementation plan preparation, land supply, plan review) moni-
toring and evaluation, etc., to carry out big data intelligent decision-njaking
support, and provide full-process capability links.

6. Release information to provide authoritative information for citizefs to
participate in traffic management. Provide real-time transportation donditions
and publish convenient services to the public through the Chongqing Govern-
ment Network. Cooperate with Hualong.com to carry out the interpreftation
and information release of transportation operation status to guide c|tizens

to understand traffic and support green travel. Cooperate with transportation
radio stations to carry out half-hour and hourly transportation reports to guide
drivers to avoid traffic jams.

Reference

1."Research and Demonstration of Chongqing Transportation Comprehensive
Information Platform Framework"

2."Technical Report on the Construction of Chongqing Transportation Compre-
hensive Information Platform"

Relevance to
this document

Transportation management

A.3 New OneMap

This subclause describes more details of the use case in Singapore.

Table A.3 gives the use case of the New OneMap.

© IS0 2022 - All rights reserved
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