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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SMART CITY USE CASE COLLECTION AND
ANALYSIS - CITY INFORMATION MODELLING -

Part 2: Use case analysis

FOREWORD

THe International Electrotechnical Commission (IEC) is a worldwide organization for standardization-comgrising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote’interndtional
cqg-operation on all questions concerning standardization in the electrical and electronic fieldss To this end and
infaddition to other activities, IEC publishes International Standards, Technical Specification's, Fechnical Reports,
Pygblicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC‘ Publication(s)”). | Their
preparation is entrusted to technical committees; any IEC National Committee interested in the subject deajt with

may participate in this preparatory work. International, governmental and non-governmental organizations li
with the IEC also participate in this preparation. IEC collaborates closely with thé\International Organizati
Stindardization (ISO) in accordance with conditions determined by agreement.bétween the two organizati

THe formal decisions or agreements of IEC on technical matters express, as nearly as possible, an interng
cgnsensus of opinion on the relevant subjects since each technical .committee has representation frg
inferested IEC National Committees.

IEC Publications have the form of recommendations for internatiofial use and are accepted by IEC N3
Committees in that sense. While all reasonable efforts are made to ensure that the technical content g
Pyblications is accurate, IEC cannot be held responsible forythe way in which they are used or fg
misinterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Public
trgnsparently to the maximum extent possible in their national and regional publications. Any divergence be
arly IEC Publication and the corresponding national @rregional publication shall be clearly indicated in the

IE[C itself does not provide any attestation of conformity. Independent certification bodies provide conf
agsessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fg
sgrvices carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

members of its technical committe€s*and IEC National Committees for any personal injury, property damg

shall¢(not-be held responsible for identifying any or all such patent rights.
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IEC SRD 63273-2 has been prepared by IEC systems committee Smart Cities: Electrotechnical
aspects of Smart Cities. It is a Systems Reference Deliverable.

The text of this Systems Reference Deliverable is based on the following documents:

Draft Report on voting

SyCSmartCities/317/DTS SyCSmartCities/329/RVDTS

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this Systems Reference Deliverable is English.
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This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC SRD 63273 series, published under the general title Smart city use
case collection and analysis — City information modelling, can be found on the IEC website.

The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under webstore.iec.ch in the data related to the
specific document. At this date, the document will be

-

bconfirmed,
e Withdrawn, or

e revised.

IMAORTANT — The "colour inside" logo on the cover page of this"document indicates
that it contains colours which are considered to be useful for the correct understanding
of ifs contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

The IEC SRD 63273 series aims to scope out the requirements of city information modelling
standards by collecting and analysing its use cases. Specifically, the IEC SRD 63273 series
achieves the objectives of:

a)
b)
c)
d)

identifying the key application areas and stakeholders;
developing user stories and clarifying the relationship among these stakeholders;
collecting and analysing use cases of city information modelling; and

scoping out the requirements for city information modelling standards and providing
bcommendations to IEC regarding urban planning and management. ™

—

The |[EC SRD 63273 series supports the overall scope of IEC systems committee ﬁ'&rt Cities

by:

a)

b)

c)

The |[EC SRD 63273 series adopts a multi-step approach tosg‘gérate and collect the use cases
of cify information modelling (see Figure 1).

Vv
pfomoting the collaboration and systems thinking regarding city inf ation modglling
sfandards; éb

cpntributing multiple domain-specific use cases for smart cities; a

sppporting IEC in fostering the development of standards in t% ield of electrotechnglogy
to help with the integration, interoperability, resiliency and e@ veness of city systens.

o)

X

| IEQ SRD CIM application area
| 63473 tool description template

* Use the CIM * Use |IEC short use 3 * Use the commq

application area - Use application case template « Establish CIM use requirements to|
description template scenarios to identi * Collect CIM use case data base scope out a fam

+ Develop CIM stakeholders, needs cases * CIM case study of CIM standarg

application and develop user « Conduct integrative
€ evel stories analysis
Y analysis
\

system% _ _
.machc Domain analysis

_«7 IEC

Figure 1 — City information modelling use case collection and analysis approach

Step | — High-level analysis: The first step aims to generate the list of application areas of city
information modelling for a high-level analysis. Needs statements, objectives, current practices,
gaps, and scenarios (rationale for applying city information modelling in a specific application
area) are investigated for the description of each application area. In addition, the ecosystem,
which includes the list of stakeholders and the relationship among the stakeholders, is
examined in each application area before developing user stories and use cases.
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Step Il — User story: The second step aims to develop a list of significant user stories based on
the corresponding application area. In each corresponding area, one user story is generated
for one specific stakeholder which has been identified in Step |. Each user story follows the
same template, which includes one stakeholder (as a specific type of user), a specific situation
(when), a goal (I want to), and a reason (so that).

Step Il — Use case: The third step aims to develop use cases for a specific application area
according to the list of user stories that have been generated in Step Il. One user story in Step |l
can be expanded to be at least one use case. The organization of use cases follows the IEC
short use case template (IEC TR 62559-1:2019, IEC 62559-2:2015 and |EC 62559-3:2017),
which includes the name of the use case, scope, objective, narrative and list of actors.

Step| IV — Use case database establishment and integrative analysis: This step is to estalblish
the yse case database of city information modelling and conduct integrative analysis-of these
use ¢ases.

Step|V - City information modelling standard gaps and requirements: This |dst.step is to idgntify
the ptandard gaps for city information modelling and requirements (of-the family of| city
information modelling standards.

The |[EC SRD 63273 series contains two parts:

e |[EC SRD 63273-1, Smart city use case collection @ahd” analysis — City informption
modelling — Part 1: High-level analysis
e |[EC SRD 63273-2, Smart city use case collection and analysis — City informption

modelling — Part 2: Use case analysis

The scopes of the two parts are defined below.

Part|1 explains how the work of city information modelling use case collection and analyses
addrgss sustainable development goalsgprovides a brief overview of city information mode]ling,
and {dentifies the key application areas“and stakeholders of city information modelling.

Part|2 develops the list of usef'stories and the database of use cases, conducts integrptive
analyses of the use cases, seopes out the requirements of city information modelling standards
and provides recommendations for IEC and other standards development organizations (SDOs)
regafding urban planningrand management.

In addition, according to the up-to-date understanding, urban digital twins are also usefd for
describing such. atype of solution for applying data and technology for better city plannind and
agement~Urban digital twins indicate the digital twins at the urban scale to enable

trangformation’in how cities are planned, built and managed to deliver better services to make
the drban environment more liveable, inclusive, safe, resilient and sustainable. Thereford, the
applicatio hich
are identifie digital

twins to a great extent.


https://iecnorm.com/api/?name=e0bb4b65d820cd2d1834e2ba1f3e2df2

-10 - IEC SRD 63273-2:2024 © |[EC 2024

SMART CITY USE CASE COLLECTION AND
ANALYSIS - CITY INFORMATION MODELLING -

Part 2: Use case analysis

1 Scope

This|part of IEC SRD 63273 develops the list of user stories and the database of use cises,
conducts integrative analyses of the use cases, scopes out the requirements of city informption
mod¢lling standards and provides recommendations for IEC and other standards deyelopment
orgahizations (SDOs) regarding urban planning and management using city,informption
modelling.

2 Normative references

Therp are no normative references in this document.

3 Terms, definitions and abbreviated terms

3.1 Terms and definitions

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

ISO [and IEC maintain terminology databases for use in standardization at the follgwing
addrgsses:

J EC Electropedia: available at https://www.electropedia.org/

) 50O Online browsing platform:_available at https://www.iso.org/obp

3.1.1
city jnformation modelling
CIM
devq:opment of digital.representations and simulations of a city made up of large quantities of

geospatial data, (often including real-time data, which enable better city planning| and
management

Note | to entrysn The geospatial data are provided using an integration of building information modelling (BIM) and

geogrpphic information systems (GIS).

=

Note 2_to entry: The real-time data are obtained fhrnugh extensive use of 10T sensars within the r*ify

Note 3 to entry: City information modelling involves handling large amounts of big data, which are generally brought
together using cloud computing.

Note 4 to entry: Artificial intelligence is often used to generate and evaluate different scenarios using city
information modelling data to help manage the city better.

3.1.2

stakeholder

individual, team, organization (IEV 831-01-14), or classes thereof, having an interest in a
system (IEV 831-01-21)

Note 1 to entry: Usually a stakeholder can affect or is affected by the organization or the activity.

[SOURCE: IEC 60050-741:2020, 741-01-30, modified — The original Note 1 to entry has been
replaced.]
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3.1.3

use case
specification of a set of actions performed by a system, which yields an observable result that
is, typically, of value for one or more actors or other stakeholders of the system

[SOURCE: ISO/IEC 19505-2:2012, 16.3.6]

tion

3.1.4

geographic information system

GIS

information system dealing with information concerning phenomena associated with loc
relatlve to the Earth

[SOURCE: ISO 19101-1:2014, 4.1.20]

3.1.5

building information modelling

BIM

use pf a shared digital representation of a built object (including buildings, bridges, rg
procgss plants, etc.) to facilitate design, construction and operation-processes to form a rel
basig for decisions

Note 1 to entry: The acronym BIM also stands for the shared digital representation of the physical and fung
charatteristics of any construction works.

[SOURCE: ISO 29481-1:2016, 3.2]

3.1.6

Intennet of Things

loT

infragtructure of interconnected entities,-people, systems and information resources tog
with [services which processes and rea6ts to information from the physical world and v
world

[SOUYRCE: IEC 60050-741:2020, 741-02-01]

3.1.7

big data

extensive datasets (—,primarily in the data characteristics of volume, variety, velocity, a
varigbility — that réquire a scalable technology for efficient storage, manipulation, managen
and @nalysis

Note | to entry: Big data is commonly used in many different ways, for example as the name of the sc
technplogy*used to handle big data extensive datasets.

ads,
able

tional

bther
rtual

nd/or
hent,

blable

[SOURCE: TSO/TEC 20546:2019, 3.1.7]

3.1.8

cloud computing
paradigm for enabling network access to a scalable and elastic pool of shareable physical or
virtual resources with self-service provisioning and administration on-demand

Note 1 to entry:

storage equipment.

[SOURCE: IEC 60050-741:2020, 741-01-07, modified — Note 1 to entry has been added.]

Examples of resources include servers, operating systems, networks, software, applications, and
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3.1.9

artificial intelligence

Al

<discipline> research and development of mechanisms and applications of Al systems

Note 1 to entry: Research and development can take place across any number of fields such as computer science,
data science, humanities, mathematics and natural sciences.

[SOURCE: ISO/IEC 22989:2022, 3.1.3]

3.1.10

city mrodet
apprppriate set of data which models those physical and social aspects of the citythal are
relevant for its objectives

[SOYRCE: ISO/IEC 30146:2019, 3.5]

3.1.111
spatjotemporal data
data|representing a set of direct positions in space and time

3.1.12
appljcation
set gf technologies deployed to fulfil a particular purpose

[SOURCE: IEC 60050-741:2020, 741-01-02, modified -+ In the definition, "software designed"
has been replaced by "set of technologies deployed"]

3.2 | Abbreviated terms

2D two dimensional

3D three dimensional

Al artificial intelligence

BIM business information ;modelling
CEOD chief executive officer

CIM city information modelling

GIS geographice-information system
loT Internet. of Things

ITS intelligent transport system

SD(s Sustainable Development Goals
SDODOs standards development organizations

4 User stories of city information modelling in different application areas

4.1 General

CIM can be applied in a vast scope of areas, including urban planning, whole lifecycle of
construction project management, disaster management, heritage preservation, transportation
planning and management, water and urban utilities management. User stories are useful to
capture the description of the CIM platform from the users' perspectives. This document
addresses the CIM user stories in the following application areas (AAs):

1) new town planning;
2) three-dimensional visualization of property and land administration;
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3) construction approval management;

N

project management during construction;

)]

real estate registration management;

~N O

)

)

)

) city management using city brain;

) heritage preservation and revitalization;
)

8
9) traffic management;

transportation infrastructure planning;

10) water management;

11) gmart census project;
12) brban underground pipeline management based on data lake; and
13) gmergency management and rescue.

The femplate of user story is as following:
As alan <type of user>, when , | want <motivation> so that <expected outcomgs>.

4.2 | New town planning

CIM{US-NTP-01: As an urban planner, when | am developingsplans for the new town area,
| want to access a large amount of planning relevant data, so that | can organize and analyse
the data in a way that helps me to understand its relevance’to the planning.

CIM{US-NTP-02: As an urban planner, when | am“developing plans for the new town area,
| want to be able to easily aggregate and analyse that data without needing high-level [data
analyst skills, so that | can make precise estimation and simulation on specific themes which
includes but is not limited to population growths, housing and traffic needs for the new ftown
planfing.

CIM{US-NTP-03: As an urban planner, when | am collecting comments from different
stake¢holders, | want to provide a three-dimensional (3D) visualization of the planning concept
and details, so that | can help different stakeholders to understand the picture of the new fown.

CIM{US-NTP-04: As an_ ‘urban planner, when | am collecting comments from different
stak¢holders, | want totoffer the modelling of simulations in different scenarios, so that | can
provide evidence as-to-the different types of impacts of different options to enable stakeho|ders
to cdmpare the different options better.

CIM{US-NTR-05: As an urban planner, when | am collecting comments from different
stake¢holdérs; | want to make it easy for people to understand the benefits of the plans, sq that
oncel they-have been finalized, people will decide to move to the new town, even beforg it is
finally ‘built and thus help it be more successful.

CIM-US-NTP-06: As an urban planner, when | am developing plans for the new town area, |
want to communicate with and collect the comments from different stakeholders, so that | can
provide a new town plan which can enable the different stakeholders to have a better life and
employment in the new town and increase its sustainability.

CIM-US-NTP-07: As a real estate developer, when | want to decide to submit a tender for a
land sale programme, | want to know the type of people who will be living there and how much
they will be able to afford to pay for the housing so that | can maximize the benefit and minimize
risk for the company.
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CIM-US-NTP-08: As a real estate developer, when | want to make the decision to submit a
tender for a land sale programme, | want to know whether any other facilities will be provided
that can add to the value to the building, which includes but is not limited to new metro station,
new schools, shopping centre so that | can maximize the benefit and minimize risk for the
company.

CIM-US-NTP-09: As a real estate developer, when | want to submit planning for the land use,
| want to know the requirements of the quantity, quality and style of buildings, so that | can
maximize the benefit and minimize risk for the company.

so that | can maximize the benefit and minimize risk for the company.

CIM{US-NTP-11: As a business owner, when | am making comments on the plannhing, | wgnt to
know the position and function of the new town, type of residents, buildings and-facilities which
will ge in the new town, so that | can make comments from the perspectives,ofja business owner.

CIM{US-NTP-12: As a business owner, when | am making the decision to move the company
to the new town, | want to decide whether or not this new town will-b€ suitable for my company
befofe the town is actually built so that | can ensure the company development and exXtend
profif.

CIM{US-NTP-13: As a local community member in the new town area, when | am awarg that
therg will be new town planning in my community, | wantto understand the new town planning
and present my comments, so that | can protect my<original living environment and habits

CIM{US-NTP-14: As a nonlocal community member, when | am asked for comments on theg new
town| planning, | want to know whether this new town might be a suitable place for me to move
my home so that | can see if it is relevant forrme to comment on the proposals.

CIM{US-NTP-15: As a nonlocal community member, when | am aware that there will be al new
townlin my area, | want to understand the new town planning, so that | can decide where t¢ live
in the new town and what kind efiproperty | want to live in.

CIM{US-NTP-16: As a nonlocal community member who is going to move their life into thel new
town, when | am aware\that there will be new town planning in my community, | wapt to
undgrstand the new-town planning and present my comments, so that | can select the proper
comimunity and real\estate for the family.

CIM{US-NTR=17: As a nonlocal community member who is going to move their work intp the
new ftown,swhen | am aware that my company will move to the new town, | want to undergtand
the new town planning, so that | can comment what transport facilities | need in the new tpwn.

CIM-US-NTP-18: As an urban planning decision maker, when | am putting the new town on
exhibition for comments, | want to display the plan multi-dimensionally for the general public,
so that | can be sure that the general public makes informed comments on the plans and | can
make the final decision of approving the planning by knowing that the result will be popular and
that the general public will enjoy living and working in the new town.

4.3 Three-dimensional visualization of property and land administration

CIM-US-3DV-01: As a local community member, when | am aware that new developments go
on public display for comment, | want to know if there are any developments that affect my
community in a negative way, so that | can comment and raise concerns about this development
before approval is granted.
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CIM-US-3DV-02: As a local government assessment officer, when | am collecting comments
from different stakeholders, | want to review the current developments underway in a 3D
visualization platform, so that | can integrate the public exhibition of plans with the planned land
use and long-term projects of land use in that local precinct.

CIM-US-3DV-03: As a local government assessment officer, when | am putting new
developments on exhibition in a 3D visualization platform, | want to ensure that the public can
review and comment on the development whilst other factors are under review, so that | can
respond to the public's needs and understand how they view their community, its growth and
development.

developments on exhibition in a 3D visualization platform, | want to ensure that the-proppsed
devellopment and its physical impact on the built environment are more quickly understoqd by
special interest groups, so that | can assess whether there are negative impacts on the
community in relation to its unique features, needs and characteristics. .

CIM5U8-3DV-O4: As a local government assessment officer, when | am putting.|new

CIM{US-3DV-05: As a platform maintainer, when | am collecting data(frem project scheme
designer, | want to upload, retire, and maintain the development applications in both a spatial
and femporal maintenance environment, so | can deliver accurate ufbah development chahges
to different stakeholders.

CIM{US-3DV-06: As a project scheme designer, when | am planning a new developmen{ in a
popular precinct in the city centre, | want to submit a 3D(data file of my development fdr 3D
visuglization, so that | can accelerate approvals and transparency of the development.

CIM{US-3DV-07: As a local government certifier, when | am collecting comments from different
stak¢holders, | want to assess the development against local planning instruments| and
regulations to ensure it will pass requirements«

CIM{US-3DV-08: As a local government.certifier, when | am collecting comments from different
stak¢holders, | want to provide a 3D visualization of the planning concept and details, so that |
and

| am
ther

run
PS in

| am
t the
bring

CIM-US-3DV-11: As an advocacy and special interest group concerning climate, when | am
aware of new developments, | want to ensure that developments do not adversely affect the
pollution levels within the city by removing important ventilation corridors, so that | can bring
forward information about the potential impacts of the development on the cities air quality index
and the health of residents.

CIM-US-3DV-12: As an advocacy and special interest group concerning disabilities, when | am
aware of new developments, | want to ensure that developments do not inhibit wheelchair
access and sight impaired people from navigating the space effectively, so that | can bring
forward information about how this development can include and integrate disability access and
avenues to facilitate all members of the community being able to navigate the space safely.
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CIM-US-3DV-13: As an advocacy and special interest group concerning environment, when |
am aware of new developments, | want to ensure that as the city grows that it does not remove
essential ecological environments for fauna and adversely affect wildlife corridors and safe
habitat for key species, so that | can bring forward information about the potential impact of the
development on wildlife numbers or suggest mitigation strategies.

CIM-US-3DV-14: As an advocacy and special interest group concerning environment, when |
am aware of new developments that can affect important biodiversity areas, | want to ensure
that as the city grows that is does not remove essential ecological environments for flora, so
that | can bring forward information about the potential impact of the development on essential
plant species or suggest mitigation strategies.

4.4 | Construction approval management

CIM{US-CAM-01: As a construction project review manager, when | am conducting -a techjnical
revigw of project programme indicators, | want to use the planning criteria, @s” the basis for
revigw, and carry out the technical comparison analysis and judgment, soythat | can erfsure
legality and compliance of the construction application scheme.

CIM{US-CAM-02: As a construction project review manager, when-l"am in the procesgs of
comparing and selecting the project design schemes, | want to‘show several solutions| and
compare them on the same screen, so that | can choose a better design scheme to reorient the
deveflopment of urban construction in a more intensive, beautiful and practical direction.

CIM{US-CAM-03: As a construction project review manager, when | am conducting a techjnical
revigw of project programme indicators, | want to obtain information from various departments
and industries to make comprehensive analysis and jadgment, so that | can assess the accyracy
of canstruction projects more scientifically and rationally, and therefore put forward reasonable
suggestions.

CIM{US-CAM-04: As a real estate developer, when | am making land bidding decision, | want
to krjow the type of people who will be.living there and how much they will be able to pgy for
the Housing, so that | can maximizethe benefit and minimize risk for the company.

CIM{US-CAM-05: As a real estate developer, when | am starting a construction project depign,
I want to notify design company of the quantity, quality, style and requirements of buildingp, so
that | can maximize the benefit and minimize risk for the company.

CIM{US-CAM-06: As ja real estate developer, when | am making a decision for construgction
projgct designs, | ‘want to understand the designs in a multi-dimensional manner, so that | can
maximize the benefit and minimize risk for the company.

s to
sible

CIM-US-CAM-08: As a real estate developer, when | am submitting project designs to
government departments, | want to know approval results after submission effectively, so that
| can assure the construction project starts on time and maximize the benefit.

CIM-US-CAM-09: As an architectural designer, when | am carrying out the design of urban
commercial buildings, | want to obtain project planning requirements and surrounding conditions,
and carry out skyline analysis, line sticking rate analysis, landscape analysis, etc., so that | can
devise the optimal design plan that satisfies the design professionals.
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CIM-US-CAM-10: As an architectural designer, when | am carrying out the delivery of
construction project approval results, | want to review the project construction index to check
whether it meets the requirements of the government construction indicators, so that | can
formulate qualified construction project approval results and deliver them to real estate
developers.

CIM-US-CAM-11: As a municipal designer, when | am carrying out the construction drawing
design of the hydropower project in the residential area, | want to carry out collision detection
of hydropower pipelines in residential quarters, so that | can find design loopholes, optimize the
scheme to meet legal compliance requirements, and improve design quality and efficiency.

CIMiUS-CAM-12: As a municipal designer, when | am carrying out the construction drawing
design of the hydropower project in the residential area, | want to obtain information-aboyt the
currgnt status of hydropower in the neighbourhood, and compare it with my design plan, sq that
| canl ensure that the hydropower project in the community is accurately connectéd,to the gity's
hydrppower system.

CIM{US-CAM-13: As a needs analyst for CIM platform and software, whien’| am conducting a
demand survey of the CIM software, | want to collect information ondunctions of government
depqrtments, existing data, existing systems and approval business~processes, so that | can
provide detailed and accurate demand analysis to ensure softwareZdevelopment.

CIM{US-CAM-14: As a CIM platform operator and maintainerywhen | am maintaining the| CIM
platfprm, | want to know the environment configuration, data, user number and user feedpack
on the CIM platform, so that | can provide better technical support and maintenance fof the
propgr operation of the platform and the approval ofrengineering construction projects.

CIM{US-CAM-15: As an academic researcher, when | am doing research on construction prpject
revigw and approval big data, | want to colle¢t; count, and analyse review and approval|data
from| multiple dimensions such as time and space, so that the government has a Qetter
unddrstanding of the project classificationyfunding sources, land use information, scale, efc. to
assigt scientific decision-making.

CIM{US-CAM-16: As a citizen '\who lives near the construction project, when | am making
comments on the project review-announced by government, | want to know the transportgtion,
busipess and school that are/provided by the project, so that | can understand the plan and
offer|a helping hand to make my living environment better in the future.

CIM{US-CAM-17: As)a citizen who works near the construction project, when | am making
comiments on the.project review announced by government, | want to know the traffic condjtion,
cominercial and~effice buildings that are provided by the project, so that | can understang the
plan|and actively engage in the project, making my working condition more convenient in the
future, as-well as providing me with more job opportunities.

CIM US'CA:‘V’:'18 AQ d bUD;IIUDD UWwWIIcCT, VVhCII : dalll awdlT thdt thU HUVCIIIIIIUIIt hdb d 11w JI jECt
being announced, | want to know the planning of the new project, including the buildings,
transportation and other facilities, so that | can evaluate the project to decide whether | will
invest here in the future.

CIM-US-CAM-19: As a transportation designer, when | am carrying out the design and drawing
of urban road planning, | want to get information about the transportation facilities around the
project, so that | can ensure the project can connect with the surrounding transportation
facilities.

CIM-US-CAM-20: As a CIM platform development engineer, when | am developing the software,
| want to know user's functional requirements for the software, so that | can ensure the software
can meet users' requirements.
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CIM-US-CAM-21: As a construction project public comment manager, when | am collecting
public opinions, | want to quickly and accurately summarize public opinions through the platform,
so that | can know exactly what the public think about the project.

CIM-US-CAM-22: As a construction project approval manager, when | am approving a project,
| want to get the review results and citizens' opinion through the platform, so that | can decide
accurately whether to approve the project.

4.5 Project management during construction

CIM-US-PMC-01: As a project scheme designer, when | am developing compliant design and
crealing the building model, | want to prepare the building information models precisely and
provide information required by authorities and utilities in a timely manner, so that the|medels
can ie used to supply sufficient information to authorities and utilities to check and approvg the
design.

CIM{US-PMC-02: As a construction practitioner, when | am managing the delivery of the prpject
and fracking its progress, | want to ensure the models are updated progressively and chefcked
thorqughly so that | can hand over a correct model to the real estate developer, authoritieg and
utilities with all the information required.

CIM{US-PMC-03: As a real estate developer, when | am providing updates to future ownefs for
projgct progress and calculating the project risk, | want to be.able to help my clients visualize
the groject progress and ensure regulators are satisfied with*information in the model, so that |
can minimize project risk and deliver a quality project ofivtime and on budget.

CIM{US-PMC-04: As a utility services provider, when | am planning for new connection and
existing services disruption, | want to visualize the project design and understand its intefface
with pxisting infrastructure so that | can review(design and construction compliance and prgpare
contingency plan for any disruption.

CIM{US-PMC-05: As a construction .regulator, when | am checking project compliance| and
invegtigating potential problems, | want the design and construction information to be refadily
accefsible and analysable so that’l can review all the assumptions made and track all the
pracfitioners involved.

CIM{US-PMC-06: As a_g¢itizen who lives near the construction project, when | am revigwing
what| happens around™my area, | want to visualize the project and have confidence i the
delivery team, so thatyI'can support the development.

CIM{US-PMC-07: As a construction project approval manager, when | am revigwing
development.applications and construction timeline, | want to analyse the impacts of the| new
development and its construction stage logistics so that | can make decisions on the submigsion
with future in mind.

CIM-US-PMC-08: As an urban planner, when | am planning future infrastructure and services
for citizens, | want to use data from CIM platform as a tool and analyse impacts of new projects
so that | can deliver projects for my city with greater confidence.

CIM-US-PMC-09: As an asset manager, when | am assessing my facility performance and
organizing maintenance works, | want to use the asset model to develop the asset digital twin
so that | can gain insights into building performance and asset lifecycle management.

4.6 Real estate registration management

CIM-US-RER-01: As a real estate registration requirement specifier, when | am processing the
registration application of the real estate owner, | want to draw up the business guidelines and
regulations so that | can provide better convenience for real estate owners to apply for
registration and make their materials meet relevant management technical requirements.
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CIM-US-RER-02: As a real estate registration approval officer, when | am checking the payment
status of deed tax, maintenance fund, loan and other expenses of real estate owners, | need to
exchange and share information with real estate registration relevant business authority
(including but not limited to taxation, banking, real estate, courts, etc.), so that | can accurately
review the payment of real estate owners and complete the real estate registration.

CIM-US-RER-03: As a real estate registration approval officer, when | am conducting the first
registration of the right to use construction land, | need to review the real estate registration
application form, transfer contract, survey report and drawings, and land delivery confirmation
in accordance with the rules and regulations so that | can assess the construction land situation
more scientifically and rationally, and therefore complete the registration process.

CIM{US-RER-04: As a bank staff relevant to real estate registration, when | am handling the
real pstate mortgage loan application. | want to obtain the applicant's real estate(registrption
information through CIM platform, so that | can evaluate the real estate value and-decid¢ the
loan [amount.

CIM{US-RER-05: As a tax staff relevant to real estate registration, when(~am handling thq real
estale tax related business of the taxpayer. | want to obtain the¢real estate registrption
information of the applicant, so that | can quickly calculate the tax infermation.

CIM{US-RER-06: As a court staff relevant to real estate registration, when | am handling the
seizdre business. | want to obtain the real estate registration”information of specific objects
throygh CIM platform, so that | can quickly and accuratelymplement the seizure.

CIM{US-RER-07: As a real estate owner, when | am/ré€novating my real estate, | want to|view
the 3D model and query properties of my own reaklestate through the CIM platform, so fhat |
can better understand my real estate structure, ‘and prepare for decoration.

CIM{US-RER-08: As a real estate owner, when | am applying for real estate registration, | jwant
to know specific document requiremenis;so that | can avoid disapproval caused by not megting
regigtration document requirements.

CIM{US-RER-09: As a real estateowner, when | am applying for real estate registration, | want
to krjow the address and process of registration, so that | can complete the registration af one
timefand save time.

CIM{US-RER-10: As.a real estate owner, when | am applying for real estate registration, | jwant
to ohtain the legal digital version real estate certificate instead of the paper certificate, sq that
| can keep and, use'the certificate easily.

CIM{US-RER-11: As a CIM platform development engineer, when | am currently working op the
development of the software, | want to learn the relevant specifications of the CIM platform, so
that |Incan fully understand the system functions and design and better carry out software
research and development.

CIM-US-RER-12: As a CIM platform operator and maintainer, when | am maintaining the CIM
platform, | want to know the environment configuration, data, user number and user feedback
on the CIM platform, so that | can provide better technical support and maintenance for the
proper operation of the platform and the registration management of real estate.

CIM-US-RER-13: As an academic researcher, when | am doing research on real estate
registration management big data, | want to collect, count, and analyse real estate data from
multiple dimensions such as time and space, so that the government has a better understanding
of the real estate classification, land use information, ownership information, scale, etc. to assist
scientific decision-making.
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CIM-US-RER-14: As a needs analyst for CIM platform and software, when | am conducting a
demand survey of the CIM software, | want to collect information on functions of government
departments, existing data, existing systems and registration business processes, so that | can
provide detailed and accurate demand analysis to ensure software development.

4.7 City management using city brain

CIM-US-CBR-01: As an economy manager of local government and administrations, when | am
taking measures for economic development, | want to monitor real-time economic operation
state and analyse the influence factors, so that | take correct measures to promote economic
development.

CIM{US-CBR-02: As a market manager of local government and administrations, when |l am
carrying out the market supervision, | want to know about market access efficiency, market
activjty, the operation of enterprise credit supervision system and administrative penalty events,
so that | can maintain good market order, fair market competition.

CIM{US-CBR-03: As a population manager of local government and administrations, when|l am
carrying out social management and maintaining social stability, | wantto make statistics qf the
number of the population, streets, and communities, so that | can take-measures for prompting
the doordinated development of population, resources, economy and environment.

CIM{US-CBR-04: As a city safety manager of local governmentvand administrations, when|l am
carrying out social management and maintaining social stability, | want to monitor the soyrces
of urpan security risks, so that | can find the hidden danger and reduce the incidence and harm
of safety accidents.

CIM{US-CBR-05: As a disaster and emerdgency manager of local government|and
administrations, when | am carrying out sociaPmanagement and maintaining social stability, |
wantl to take immediate action and be collaborative with other departments when there |s an
emergency event, such as fire, earthquake; and coronavirus disease 2019 (COVID-19), sq that
| can minimize the damage and loss.

CIM{US-CBR-06: As a public resource manager of the local government and administratjons,
when | am making plans for public resource construction and providing public service, | wgnt to
know the distribution of education resources, land resources, medical resources and todrism
resolirces, the employment situation, so that | can promote the balanced development of plublic
resolirces and solve theiproblem of unemployment.

CIM{US-CBR-07:"As an environment manager of the local government and administratjons,
when | am governing environmental pollution, | want to monitor the real-time quality of air, water
and |acoustic, Jalso the noise, ecological garden construction, solid waste treatment| and
industrial-dust, so that | can find out the cause and the location of the pollution, deal with the
poIIL:llion in time, draw up environmental protection system, publish air quality forecapt to
citizgns*and remind them to arrange their travelling. F

CIM-US-CBR-08: As a public appeal manager of the local government and administrations,
when | am dealing with the public appeals, | want to make statistics and classification of the
issues that concern the public, find out the top five of their appeals, find out the temporal and
spatial distribution of the appeals, check the government's processing efficiency and results,
so that | can solve in a timely manner the hot and difficult problems that concern the public and
enhance the public's sense of happiness and satisfaction.

CIM-US-CBR-09: As a financial supplier/investor, when | am conducting an investment on
industry, such as education, medical care, | want to have a better understanding of the current
situation and problems of the industry, so that | can get a return.
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CIM-US-CBR-10: As an academic researcher, when | am doing research on city management,
| want to collect, count, and analyse data from multiple dimensions such as time and space, so
that | can find the problems existing in the current urban management, make deeper innovation
and propose solutions.

CIM-US-CBR-11: As a CEO, when | am registering one company, | want to know the consumer
market, foreign trade, and the overall business environment, so that | can select one registered
address with more innovative and dynamic industrial environment and make decisions on the
business scope.

the

CIM{US-HPR-01: As an urban planner, when | am developing plans{or a historical street, | want
tage
preservation, so that | can organize and analyse the data in_.away that helps me to undergtand

CIM{US-HPR-02: As an urban planner, when | am déveloping plans for the historical distfict, |
wantl to be able to easily aggregate and analyse\that data without needing high level|data
analyst skills, so that | can make precise estimation and simulation on specific themes which
includes but is not limited to population growths, housing, and traffic needs for the histgrical
district planning.

CIM{US-HPR-03: As an urban planner,\when | am developing plans for a historical street, | want
to cgmmunicate with different stakeholders and collect their comments, so that | can prov|de a
histgrical preservation plan which.can enable the different stakeholders to have a better lif¢ and
employment in the historical district and increase its sustainability.

CIM{US-HPR-04: As an‘urban planner, when | am planning to divide the heritage ared into
active area and bufferarea, | want to access the relevant data and information and set a sgope
which is not planned jn detail, so that | can make sure that the area would not be destrgyed,
and revitalization Wwould become more flexible during the process of construction.

CIM{US-HPR-05: As an urban planner, when | am collecting comments from different
stake¢holders, | want to provide a three-dimensional (3D) visualization of the planning concept
and [details, so that | can help different stakeholders to understand the picture of herjtage

CIM-US-HPR-06: As an urban planner, when | am collecting comments from different
stakeholders, | want to make it easy for people to understand the benefits of the plans, so that
it can attract different people to move to the historical district.

CIM-US-HPR-07: As a real estate developer, when | am making a decision to submit a tender
for development programme, | want to understand relevant plans which include regulatory
constructive detailed planning, master planning and land space planning, so that | can maximize
the benefit and minimize risk for the company.
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CIM-US-HPR-08: As a real estate developer, when | am making a decision to submit a tender
for development programme, | want to understand the buildings and surroundings in the
historical district and know whether there are any other facilities that will be provided that may
add to the value to the building, such as convenient transport system, so that | can access
whether the heritage area is worth investment and maximize the benefit and minimize risk for
the company.

CIM-US-HPR-09: As a real estate developer, when | want to submit a planning for the land use,
| want to know the scope of land through a 3D model planning which is allowed to develop, so
that | can avoid making mistakes about top planning and reduce the risk.

| wanmt to understand the requirements of buildings in the heritage district, which include style,
quality, quantity and the buildings which are allowed to develop, so that | can maximiz¢ the
bendfit and minimize risk for the company.

CIMiUS-HPR-10: As areal estate developer, when | want to submit a planning for the Iand{use,

CIM{US-HPR-11: As a project scheme designer, when | am investigating the current situgtion,
| want to access the 3D model of current historical districts, which inclodes spatial datq and
attriqute data, so that | can grasp the whole spatial layout of heritage district and it is eapy to
integrate and analyse the existing problems.

CIM{US-HPR-12: As a project scheme designer, when | am investigating the current situgtion,
I wapt to collect the information about the owner of historical building and land (property
information, family member, building type, etc.), so that | can grasp the whole spatial layqut of
herithge district and it is easy to integrate and analyse-the existing problems.

CIM{US-HPR-13: As a project scheme designer, when | am investigating the current situgtion,
| want to build a database of historical buildings or-districts which includes spatial data, attrjbute
dataland relevant data and information, so that’l can carry out an effective management gnd it
is helpful for restoration and renovation of historic buildings.

CIM{US-HPR-14: As a project scheme designer, when | analyse the current problenps of
histgrical districts, | want to access_the data of social network in the historical district, Which
includes the type of family, demographic structure, the type of residents (owner or tenant),|etc.,
so that | can grasp the socialsstructure, provide evidence for revitalization design, and make it
morgqg effective.

CIM{US-HPR-15: As(a)'project scheme designer, when | analyse the current problenps of
histgrical districts, | want to use 3D modelling platform to make spatial analysis abouf the
historical district.(road network, scope of infrastructure services, etc. and the relatign of
histgrical district-and near area, such as green land system, transport system, etc.), so {hat |
can find out the real problems about infrastructure services and make direct design and grasp
the negional spatial relationship to provide an evidence for revitalization design and mgke it
morq effective.

CIM-US-HPR-16: As a project scheme designer, when | am making a design of space layout, |
want to use a 3D model which includes spatial attribution and other attribution to make several
theme space layout systems, so that | can make a design more effectively and systematically.

CIM-US-HPR-17: As a project scheme designer, when | am making the final decision of project
scheme, | want to collect the comments of different stakeholders, which include general public,
different government departments and so on, so that | can promote the current design.

CIM-US-HPR-18: As a local business owner, when | am conducting an investment on heritage
revitalization, | want to have a better understanding of the current situation and problems of the
heritage, so that | can maximize benefits.
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CIM-US-HPR-19: As an academic researcher, when | am conducting the research about
heritage preservation and revitalization in the area, | want to collect, count, and analyse data
about economy, education, medical care, traffic and environment from multiple dimensions such
as time and space, so that | can have a better understanding of the current situation and
problems of local heritage, make deeper innovation of management model to assist the
government and management department to take scientific and effective measures for heritage
management.

CIM-US-HPR-20: As a local business owner, when | am asked for comments on the historical
district planning, | want to know whether this historical district might be suitable for me to move
my business to, so that | can see if it is relevant for me to comment on the proposals.

CIM{US-HPR-21: As a nonlocal business owner, when | am making decision to move the sfudio
to the historical district, | want to know the position and function of the historical district,|type
of repidents, buildings and facilities which will be in the historical district, so that { can evaluate
the development potential and prospect of the historical district and ensure maximum profiit.

CIM{US-HPR-22: As a construction practitioner, when | am conducting the-daily managerpent,
| wapt to know the planning of historical district and space layout, s@"that | can grasp oyerall
situation and make suitable management adjustment.

CIM{US-HPR-23: As a construction practitioner, when | am cehducting the daily management,
| want to have a system which can monitor the infrastructure and send a report if it is wronf, so
that || can solve the problems in time and reduce the, trouble which problems bring to the
residents.

CIM{US-HPR-24: As a construction practitioner, when | am conducting the daily managerment,
| wapt to access resident's basic information, so-that | can grasp overall situation and make
suitaple management adjustment.

CIM{US-HPR-25: As a local community®* member, when | am aware that there will pe a
preservation and revitalization planning in my community, | want to know about relgvant
preservation and revitalization planning and present my comments according to the fact, sq that
| canl protect the life surroundings-and relevant custom profits.

CIM{US-HPR-26: As a nonlocal community member who is going to move into the histgrical
district, when | am aware. that there will be a preservation and revitalization planning in the
historical district, | want*to understand the planning and present my comments, so that | can
sele¢t the proper cammunity and real estate for the family.

CIM{US-HPR~277 As a nonlocal community member, when | am asked for comments on the
historical district planning, | want to know the heritage preservation and revitalization planhing,
so that | €an present my comments combined with the real visiting experience.

CIM-US-HPR-28: As a nonlocal community member, when T 'am going to the hisforical district
for visiting, | want to know a suitable route for visiting according to visiting time and points of
interest, which includes heritage building, rest place, and shop, so that | can have a high-quality
visit experience and know the district deeply.

CIM-US-HPR-29: As a construction project approval manager, when | am putting the historical
district on exhibition for comments, | want to display the plan multi-dimensionally for general
public, so that | can be sure that the general public make informed comments on the plans, and
| can make the final decision knowing what the result will be.
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4.9 Transportation infrastructure planning

CIM-US-TIP-01: As an official of transport infrastructure planning, when | am to build transport
links for economic development, | want to understand the impacts of infrastructure development
on net-zero, so that | take correct measures to mitigate the development.

CIM-US-TIP-02: As an official of transport infrastructure planning, when | am to build transport
links for economic development, | want to understand the available data and relevant
technology, so that | take correct measures to mitigate the development.

CIM-US-TIP-03: As an official of transport infrastructure planning, when | am to build transport
links|for economic development, | want to understand the new travelling possibilities, s@ {hat |
take|correct measures to mitigate the development.

CIM{US-TIP-04: As an official of transport infrastructure planning, when | am to build trangport
links| for economic development, | want to understand the overall net-zero strategy| and
impleémentation plan, so that | take correct measures to mitigate the development.

CIM{US-TIP-05: As an official of transport infrastructure planning, whényl am to build trangport
links|for economic development, | want to involve public in modelling=and decision making, so
that | take correct measures to mitigate the development.

CIM{US-TIP-06: As a private infrastructure developer, when:l am to build transport links, | jwant
to understand the available data and relevant technologyi-so that | take correct measurges to
mitigate the development.

CIM{US-TIP-07: As a private infrastructure developer, when developing new facilities, | wgnt to
undgrstand the overall net-zero strategy and“implementation plan, so that | take cdrrect
measures to mitigate the development.

CIM{US-TIP-08: As an official of environmental authorities, when | am to see trangport
infragtructure developments, | want tetunderstand the impacts created, so that | take cdrrect
measures to mitigate the development.

CIMqUS-TIP-09: As an official of environmental authorities, when | am to see trangport
infragtructure developments;” | want to understand the impacts created by new travelling
possjbilities, so that | take correct measures to mitigate the development.

CIM{US-TIP-10: As-an official of environmental authorities, when | am to see trangport
infragtructure developments, | want to understand the impacts created by new trangport
infragtructure;~so that | can see if the correct approach is being adopted or not.

CIM{US-TIP-11: As a utility services provider, when | am to see transport infrastrugture
developments, | want to understand the impacts created, so that | take correct measurgs to
mitigate the development.

CIM-US-TIP-12: As a real estate developer, when | am submitting the land bidding document,
| want to understand the impacts created by the existing and new transport infrastructure, so
that | can estimate a price of the land.

CIM-US-TIP-13: As a citizen, when | know there will be new transport links for economic
development, | want to be involved in the decision making, so that | influence the correct
measures to mitigate the development.

CIM-US-TIP-14: As an official in United Nations — United Nations Framework Convention on
Climate Change, when | am to coordinate the UN sustainable development goal, | want to
enable more understanding on the technical terms of the overall net-zero strategy and
implementation plan, so that | can help to direct measures to mitigate the development.
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4.10 Traffic management

CIM-US-TRM-01: As a traffic police, when | am deployed to deal with a traffic accident, | want
to know the location of traffic accidents, so that | can quickly reach the accident site and handle
traffic accidents in time.

CIM-US-TRM-02: As a traffic police, when | am assigned to make a preliminary judgment on a
traffic accident, | want to gather information about this on-site accident from photos and videos,
in which how, when, where, why this accident happened and who was involved will be shown,
so that | can make a preliminary traffic accident liability confirmation.

want|to publicize the result of traffic accidents and notify bad influences to the parties‘involved
in th¢ accident, so that | can educate the citizen about the dangers of traffic accidents-and warn
the gublic to obey traffic rules.

CIM1US-TRM-03: As a traffic police, when | am asked to promote traffic safety for the citizen, |

CIM{US-TRM-04: As a traffic police, when | hear the traffic offender escapéd,'| want to collect
the ipformation of the offender through traffic video surveillance and analyses the escape rpute,
so that | can arrest him or her as soon as possible.

CIM{US-TRM-05: As a traffic police, when | am deployed to deal-with traffic jams, | want to
know the location of traffic jams and the arrival route, so thatl,ean rush to the traffic jam|area
as s¢on as possible for manual traffic command.

CIM{US-TRM-06: As a traffic police, when | am deployed to ensure the smooth traffic ahepd of
time] | want to transmit information about the traffi¢jam area and the surrounding potenftially
conglested roads in real time, so that | can avoid and reduce the occurrence of safety accidents
to the greatest extent.

CIM{US-TRM-07: As a traffic command centre manager, when | am notified of an emergency
traffic accident, | want to know the location of traffic accidents, the distribution of traffic police
aroupd and the current traffic situation, so that | can inform traffic police who are neaf the
accident site, and provide accident)information and efficient travel routes to respond t¢ the
emefgency.

CIM{US-TRM-08: As a head"ef traffic management department, when | am required to imgrove
traffig safety, | want to colle¢t and analyse historical traffic accident location, weather, time} and
event information without high-level technical skills, so that | can know the causes| and
characteristics of traffic accidents and formulate targeted traffic improvement plans.

CIM{US-TRM-097 As a head of traffic management department, when | am required to optimize
a rouite forpublic rescue facilities to carry out rescue, | want to collect existing road tfaffic
information) including the current road network, traffic conditions, distribution of road tfaffic
facilitie’s;, and road traffic flow, so that | can fully provide the best routes.

CIM-US-TRM-10: As a traffic management planner, when | need to consider whether the
construction of existing traffic facilities is unreasonable, | want to collect the basic information
of the facilities, surrounding land use, building types, permanent population, and permanent
population travel patterns, so that | can update and arrange new facilities in more reasonable
places.

CIM-US-TRM-11: As a traffic management planner, when | submit an application for
construction of new transportation facilities, | want to use analytical models to simulate the
potential impact of new transportation facilities on the surrounding land, buildings and
population without high-level technical skills, so that | can adjust the construction of
transportation facilities to meet the needs of transportation development.
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CIM-US-TRM-12: As a traffic management planner, when | am required to check the operation
status of transportation facilities, | want to collect comments on construction plan from different
stakeholders and deploy corresponding smart devices on them, so that | can obtain the real
opinion of the citizen and adjust the construction of transportation facilities to meet people's
travel needs.

CIM-US-TRM-13: As a traffic management planner, when | asked to compare the best
construction plan of the new transportation facilities, | want to view different transportation
construction plans within the same scope in a split screen, and compare the site selection, route
direction, and technical and economic indicators of the plans, so that | can quantify the
advantages and disadvantages of each plan to choose the best solution.

CIM{US-TRM-14: As a local community member, when | am going to plan the route,| ant to
know the real-time traffic flow on my current travel route and other feasible travel routed and
commute time, so that | can adjust my travel route in real time and reduce commuting tim

D

CIM{US-TRM-15: As a local community member, when | drive, | want to know|the location qf the
parking lot at the destination, so that | can avoid the penalty of illegal parking.

CIM{US-TRM-16: As a local community member, when | take a bus;{"want to know wherg¢ the
bus $top is, which bus will take me to my destination and how leng  until the next bus ariives,
so that | can reduce the waiting time, take the right bus, and have a good travel experiende.

CIM{US-TRM-17: As a local community member, when | travel with shared bicycles, | want to
know the parking area, driving range of shared bicycles\yand cycling route, so that | can qyickly
find ysable shared bicycles and travel safely and comipliantly.

CIM{S-TRM-18: As a nonlocal community member, when | am visiting the city, | want to know
the Ipcation of tourist attractions and how te~get there, so that | can choose a suitable travel
method.

CIM{US-TRM-19: As a bus company_chief executive, when | optimize the bus operation mpdel,
| wapt to collect information suchias bus travel demand, peak and trough periods, and the
distribution of bus trip, so that/'can reasonably allocate public transportation resourceq and
redufe operating costs.

CIM{US-TRM-20: As a‘bus operations manager, when | supervise the bus operation, | wgnt to
collect the bus location_and video surveillance information in real time, so that | can make timely
decigions in the eyent of a bus emergency.

CIM{US-TRM-21: As a bus operations manager, when | provide bus services, | want to collect
real-fime _bus location, running speed and stop location, so that | can provide real-timg and
reliable-bus travel guidance for bus travellers.

CIM-US-TRM-22: As a technician in traffic law enforcement department, when | am asked to
cooperate with traffic police or traffic command centre manager, | want to analyse the video or
image information of traffic illegal behaviour and potential escape routes, so that | can provide
accurate information of traffic offenders and vehicles, as well as provide traffic police with real-
time technical support.

CIM-US-TRM-23: As a traffic facility maintainer, when | am asked to supervise the operation
status of traffic facilities, | want to collect real-time operation data of all traffic equipment, and
give early warning and location identification of faulty equipment, so that | can repair faulty
equipment in time.
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CIM-US-TRM-24: As a bus company planner, when | am asked to develop a bus route planning
according to the company’s operating strategy, | want to analyse the rationality of bus stops
and route planning, so that | can adjust bus planning route in a timely manner to generate a
reasonable bus plan.

4.11 Water management

CIM-US-WAM-01: As a water resources utilization planner, when | develop a water resources
utilization planning, | want to know the current distribution and volume of water resources such
as surface water, groundwater, rivers and lakes, precipitation, water conservancy facilities, so
that | can fully understand the current situation of water resources.

CIM{US-WAM-02: As a water resources utilization planner, when | need to look for prgblems in
currgnt water resource utilization planning, | want to analyse the collected informationefficiently
and pisually without high-level technical skills, so that | can clearly find the current’questions
and the spatial location of the problems.

CIM{US-WAM-03: As a water resources utilization planner, when | implement a water resqurce
utilization plan, | want to use the data analysis model to analyse therationality and feasibility
of the planning, so that | can get a reasonable and effective planning_which can guide the ¢ity's
futurp water use.

CIM{US-WAM-04: As a water resources utilization planner, whén | need to check whether the
water resource utilization plan is suitable, | want to assessythe impact and potential results of
the glanning, so that | can properly adjust the water resource utilization plan in time.

CIM{qUS-WAM-05: As a flood control dispatcher, \swhen | am required to reduce the impdgct of
flooding, | want to collect historical flood information, such as precipitation, flooding locgtion,
damage scope and others, so that | can knew the location of flood-prone areas and |take
effedtive improvement measures.

CIM{US-WAM-06: As a flood control.dispatcher, when | should prepare in advance to TVOid
floods, | want to receive real-time wanning messages of river and lake water levels, notifications
of ajnormal weather, so that | can take measures to prevent flooding in advance.

CIM{US-WAM-07: As a flood control dispatcher, when | am making contingency plang for
preventing and mitigating, natural disasters, | want to generate various visual flood dispster
solufions based on influencing factors, without high-level technical skills, so that | can chpose
a mdre reasonable and effective solution to reduce the impact of flooding.

CIM{US-WAM=@8: As a water resources utilization planner, when | supervise water supply and
water qualityyA want to supervise the development and utilization of water resources in the
water source protection area in real time, so as | can detect activities that can harm the water
envionment in time and notify law enforcement officers to stop these activities.

CIM-US-WAM-09: As a water conservancy project construction management personnel, when
| supervise the construction of water conservancy projects, | want to collect construction
procedures, materials, and equipment of water conservancy projects, so that | can get a safe
and qualified water conservancy engineering facility.

CIM-US-WAM-10: As a water law enforcement inspector, when | am responsible for monitoring
warning information in a timely manner, | want to use video surveillance to collect information
on the location, person, and event of water affair violations, and accurately locate it in the digital
space, so that | can reach the corresponding area in time to carry out precise law enforcement.
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CIM-US-WAM-11: As a water law enforcement manager, when | am deployed to deal with water
affair violations, | want to know the distribution of law enforcement officers in and around the
area where the illegal act is located, so that | can push illegal law enforcement tasks to nearby
law enforcement officers' mobile devices.

CIM-US-WAM-12: As a water law enforcement manager, when | am asked to improve the
efficiency of law enforcement, | want to analyse the key locations where high frequency
violations occur based on historical water law enforcement records, so that | can implement
close supervision and law enforcement in key areas.

CIM-US-WAM-13: As a project progress manager of water engineering construction company,
when | manage the construction progress of the project, | want to collect materials, equipment,
and personnel deployment information on construction sites, so that | can control the-progress
of canstruction projects in real time.

CIM{US-WAM-14: As a project progress manager of water engineering construction company,
when | am asked to adjust the construction period of the construction project, } want to simllate
the gubsequent construction plan based on the existing construction(personnel, matefials,
equipment and construction progress records, so that | can judge «nhy advance whethef the
projgct can be delivered on schedule.

CIM{US-WAM-15: As a project progress manager of water engineering construction company,
when | am asked to prepare a changed construction plang ['"Want to calculate the numbjr of
perspnnel, equipment, and materials required for the construction schedule change basgd on
the g¢onstruction design model, so that | can carry out preparations to meet the changing
requlrements of construction schedule.

CIM{US-WAM-16: As a project safety officer of water engineering construction company, ywhen
| am|asked to ensure safety, | want to analysé&’the potential risk areas during the construgtion
process based on the construction design®“model, so that | can take protection measurgs in
advance to ensure construction safety.

CIM{US-WAM-17: As a project safety officer of water engineering construction company, yhen
| negd to implement safety codes. of conduct, | want to simulate and generate a safety|plan
based on the construction designh model, so that | can guide construction workers to carry out
consfruction safely.

CIM{US-WAM-18: As(a)director of water works, when | manage the water works, | want tq rely
on the sensing equipment to record the daily water supply, daily water intake, water qdiality
monitoring data<and so on, so that | can have a comprehensive understanding of the water
treatment capacity and supply capacity of the water works.

CIM{US-WAM-19: As a water intake supervisor, when | find the water quality has chang
toknow the location of the corresponding water intake, the flow direction of rivers or |

ed, |
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CIM-US-WAM-20: As a director of water works, when | want to do water plan management, |
want to locate the main water supply units and record the corresponding amount, so that | can
adjust the operation plan of the water works according to the water supply scope and capacity.

CIM-US-WAM-21: As a citizen, when | receive a flood warning, | want to know whether the area
where | live will be affected by floods and the severity of the floods, so that | can prepare for
flood prevention in advance or move out of the area where | live now.

CIM-US-WAM-22: As a citizen, when | know there is a water conservancy project construction
plan around the living area, | want to evaluate the impact of water conservancy project
construction planning on residential areas and environmental quality, so that | can reasonably
express my opinions on water conservancy projects during the planning stage.
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CIM-US-WAM-23: As a citizen, when | find illegal behaviour in the nearby living area, | want to
report the violations and locations | saw, so that | can protect the water environment where |
live.

CIM-US-WAM-24: As ariver and lake manager, when | am asked to protect the ecology of rivers
and lakes, | want to monitor the relevant drainage outlets, so that | can track down the relevant
responsible object based on the diffusion of water pollutants.

CIM-US-WAM-25: As a river and lake manager, when | am asked to supervise the changes of
the river shorellne | want to query the changes of the rlver shorelme at different times and

corrspondlng rood prevent|on measures or formulate river shorellne utilization plans

CIM{US-WAM-26: As an engineering quality inspector of water engineering_construction
company, when | am asked to manage the project quality during the construction procgss, |
wanf|to record the project quality issues collected on site, so that | can check.theproject quality
issugs at the completion acceptance stage.

CIM{US-WAM-27: As an engineering quality inspector of water _engineering construgction
company, when | am asked to check the completion quality of the water conservancy projgct, |
want| to review the completion quality according to the construction process quality cdntrol
mod¢l, so that | can efficiently judge whether the project met/the project quality requirements
and put it into use.

4.12| Smart census project

CIM{US-SCP-01: As an official of census statistical department, when | am to develpp a
numerical profile of human capital of a nation}”1 want to understand the standard of the
technology or method, so that | take correct meéasures to encourage the development of gmart
censpus.

CIM{US-SCP-02: As an official of census statistical department, when | am to develpp a
numerical profile of human capitalhof a nation, | want to ensure the confidentiality of the
technology or method, so that | také correct measures to encourage the development of gmart
censlus.

CIM{US-SCP-03: As an%“official of census statistical department, when | am to develpp a
numerical profile of haman capital of a nation, | want to ensure the improved frequency df the
smalit census, so that T can take timely measures to encourage the right amount of meagqures
or dgvelopments_and assistance.

CIM{US-SCP-04: As an official of census statistical department, when | am to develpp a
numerical” profile of human capital of a nation, | want to ensure the smart census meg¢ts a
specijfied,technical standard, so that | can trust the output.

CIM-US-SCP-05: As an official of census statistical department, when | am to develop a
numerical profile of human capital of a nation, | want to know if there is any automated coding
procedure on the smart census which meets a specified technical standard, so that | know |
have followed the standard specification.

CIM-US-SCP-06: As an official of census statistical department, when | am to develop a
numerical profile of human capital of a nation, | want to know if there is any standardized way
in engaging with the hard-to-count population, so that | know | have followed the standard
specification.

CIM-US-SCP-07: As an official of public development agency, when | am to build schools,
hospitals, doing land-use planning for economic development, | want to be given an accurate
and reliable assessment, so that | take correct measures to plan the development.
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CIM-US-SCP-08: As an official of public development agency, when | am to use the smart
census data, | want to know if the processing is done in accordance with a standardized coded
assessment, so that | can have quick data output from the smart census

CIM-US-SCP-09: As an official of public development agency, when | am to use the smart
census data, | want to find relevant information and discover resources, so that | can help
organize electronic resources, provide digital resources.

CIM-US-SCP-10: As a smart cities/net-zero businesses owner, when | am to build smart
capabilities to meet the current demands, | want to understand the overall city condition and
plan

CIM{US-SCP-11: As a smart cities/net-zero businesses owner, when | am to baild” §mart
capapilities to meet the current demands, | want to ensure more technical assurance and|anti-
corryption through providing more standardized controlled and auditable records of actiong, so
that | can take correct measures in business decision.

CIM{US-SCP-12: As a manager of a public transportation company, whenl am to cater tp the
currgnt demands, | want to understand where the current and immediate future populption
mobility trend is and where any improvements should be, so that -can take correct meagures
in business decision.

4.13| Urban underground pipeline management based on 'data lake

CIM{US-UPM-01: As a pipeline design supervisor ,of{the municipal commission of yrban
management department, when | am designing pipeline system, | want to know the current
distribution of pipelines, so that | can make rational.designing scheme.

CIM{US-UPM-02: As a pipeline constructionssupervisor of the municipal commission of yrban
management department, when | am making-plan for pipeline construction and reconstrugtion,
| want to know the other engineering canstruction plan, such as underground space, road trpffic,
civil pir defence and subway, so that.\can make synchronized construction plan and to gvoid
"roaq zippers".

CIM{US-UPM-03: As a pipeline  operation supervisor of the municipal commission of yrban
management department, when | am supervising pipeline operation, | want to know the basic
datal maintenance data ‘and the operating state for all kinds of pipelines, so that | can know
about the operation state of pipelines and ensure the safe operation of pipelines.

CIM{US-UPM-04;-As a pipeline construction manager of the pipeline construction and operption
company, whernt am carrying out pipeline construction, | want to submit the pipeline dg¢sign
scheme, sothat | can get permission from municipal commission of urban management.

CIM US UPM 05 As a plpellne operatlon manager of the p|peI|ne constructlon and operation

real time, visually and |ntU|t|ver so that | can analyse p|peI|ne operating state more efficiently
and accurately.

CIM-US-UPM-06: As a pipeline safety manager of the pipeline construction and operation
company, when | am implementing pipeline hidden danger investigation, | want to simulate and
analyse pipeline operating state, so that | can find the potential safety hazards.

CIM-US-UPM-07: As a pipeline lifecycle manager of the pipeline construction and operation
company, when | am implementing pipeline lifecycle management, | want to collect and
integrate all the data for pipelines from planning, designing, constructing, maintaining and
scrapping, so that | can access the data for later use.
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CIM-US-UPM-08: As a pipeline accident manager of the pipeline construction and operation
company, when | am dealing with pipeline accidents, | want to simulate and analyse pipeline
operating state, so that | can quickly and accurately determine accident location and find the
cause.

CIM-US-UPM-09: As a pipeline accident manager of the pipeline construction and operation
company, when | am dealing with a complex pipeline accident, | want to communicate and
coordinate with other engineering construction company, so that | can quickly and accurately
determine accident location and find the cause.

and feview pipeline construction drawings and know the distribution of the plpellnes SO hat I
can avoid damaging the pipelines.

CIM{US-UPM-11: As a citizen, when | am reconstructing the pipeline for daily life, | want to
know about the pipeline diagram, so that | can avoid damaging the pipelines and avoid calsing
trouljle to the neighbours.

CIM{US-UPM-12: As a citizen, when | find actions endangering pipeline safety, | want to report
to the municipal commission of urban management, so that | can protect the pipeline.

4.14| Emergency management and rescue

CIM{US-EMR-01: As an inspect officer, when conductingteal-time inspections of the site, | want
to prpvide feedback to the CIM platform, so that the ¢ommanders can catch the on-site situption
on time.

CIM{US-EMR-02: As an emergency response<officer, when finding the initial fire situatign on
site, |l want to report the initial fire situation“to the CIM platform in time so that | can help the
experts in the emergency field to predictthe fire trend.

CIM{US-EMR-03: As a commander,;-when there is an emergency rescue, | want to undergtand
the r]]idden danger situation of thecemergency rescue site, so that | can schedule the emergency
resclie team and equipmentto.be insured.

CIM{US-EMR-04: As asmember of the emergency rescue team, when | use the CIM platform,
| want the CIM platform to be easy-to-understand, so that | can usually use the platform|as a
practical and popularjtool to finish my work.

CIM{US-EMR=06: As an emergency management and rescue specialist, when the emergency
happgens, Lwant to predict the disaster trend of the emergency rescue site with the on-site
relevant (data provided by CIM platform, so that | can help the rescue team to geneg¢rate
corrgsponding rescue plan.

CIM-US-EMR-06: As a business owner, when planning a new security area, | want to obtain a
large amount of emergency-related data and analyse it, so that | can facilitate the correlation
between data and planning.

CIM-US-EMR-07: As a business owner, when making emergency rescue plans, | want to model
security buildings and rescue points, so that different types of models and simulations can be
conducted for emergency management and rescue.

CIM-US-EMR-08: As a business owner, when presenting emergency plans to customers, | want
to provide a 3D visual interface to express planning concepts and details, so that | can ensure
that different stakeholders can understand the emergency rescue plan easily.
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CIM-US-EMR-09: As a citizen, when participating in large-scale activities, | want to learn the
escape routes and methods through CIM platform, so that | can minimize the risk of suffering

the disaster.

5 Use cases collection and database

5.1 General

This document addresses the CIM use cases in the following application areas (AAs):

N =

hree-dimensional visualization of property and land administration;

w

construction approval management;

o B~

real estate registration management;

)

City management using city brain;

~

neritage preservation and revitalization;

oo

)
)
)
) project management during construction;
)
)
)
)

ransportation infrastructure planning;
9)
10)

raffic management;

vater management;

11)
12)
13)

Thege use cases are addressed in 5.2 to 5.14ywhich are structured as follows: i) use cassg

Emart census project;

irban underground pipeline management based/on data lake; and

bmergency management and rescue.

s; ii)

use ¢ase analysis; iii) requirements for the ,standards; and iv) related document.
Each use case follows the IEC™ short use case template (IEC TR 62559-1:4019,
IEC 62559-2:2015 and IEC 62559-3:2017), which includes the name of the use ¢ase,

scopg/objective, narrative, and tist of actors. The actors include human and non-human adgtors.

The main stakeholder is the(first actor in each use case.
5.2 | New town planning
5.2.1 Use cases
See [Table 1,
Table 1 — The use cases of applying CIM in new town planning
ID of Name of Scope/ E Actors (human and
uc uc objective NGRS non-human)
CIM- | Alarge To exchange This use case describes how different Urban planner,
ucC- amount of a large government departments can upload economy manager,
NTP- | data amount of different types of data, and urban planners market manager,
01 exchange data in can access these data by using CIM population manager,
multiple platform. The new town planning needs to CIM platform
formats collect data from multiple different developer, city safety

departments, such as water, transport, civil
engineering, health, travel, etc. Different
government departments can upload their
data according to the requirements in one
CIM platform. The urban planner can access
the data with permission.

manager, disaster and
emergency manager,
public resource
manager, environment
manager, CIM platform,
CIM online platform,
data storage facility,
CIM platform web
server
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- User- To provide a This use case describes the skills required to | Urban planner, CIM
ucC- friendly user-friendly use the CIM platform. Different types of platform and software
NTP- | modelling and skill-free users, including urban planners, will use the developer, CIM online
02 platform modelling CIM platform. They possibly do not have the platform, data storage
platform for skills of programming, modelling and facility, CIM platform
estimation simulation. The CIM platform should provide web server
and a user-friendly and skill-free interface for all
simulation types of users.
CIM- 3D To display the | This use case describes how urban planners Urban planner, CIM
ucC- visualizatio planning in a use CIM to visualize the planning in 3D platform and software
NTP Aefthe 3Bformat-and——format—t-s—difffenitferurbanplanrerste develeper—GHA-ontine
03 planning help all types envision a smart future for fast-growing cities | platform, data stdrage
project of using simple two-dimensional maps. The facility, CIM platform
stakeholders CIM platform can integrate different types of | web server,
to understand | data and displace them in 3D format. This
the project platform provides a dynamic database which
integrates the land use, building use, and
height with a floor space index, water
distribution network, wastewater network,
transport network, etc.
CIM Modelling To make the This use case describes how urban planners. Urban planner, citizen,
ucC- and simulation of use CIM to make the simulation of different CIM platform
NTP} | simulation different scenarios. Urban planners can use CIM developer, CIM
04 scenarios platform to make the simulation of. difféerent platform and software
scenarios. For example, urban planners developer, data stofage
establish models to estimate the demands of | facility, CIM platform
housing, transport, public space, health web server
facilities, etc. according té.a different level of
population growth rate.I'he CIM platform
should also provide the flexibility to revise
the parameters and.have the new outcomes
efficiently.
CIM Making the To explain This use case describes how urban planners Urban planner, the
ucC- planning and display use CIM to“explain and display the planning citizen, CIM platform
NTP} | easy to the planning for all types of stakeholders. The general and software
05 understand in way easy to | public(possibly do not have the professional developer, CIM onlipne
understand knowledge and skills to understand the platform, data storage
planning. However, urban planners should facility, CIM platform
use their technologies to explain the web server
planning in a way easy to understand and
display the planning to all types of
stakeholders. The CIM platform should
provide the function of displaying in a
simplified way.
CIM Including To-provide a This use case describes the requirement of Urban planner, citizen,
ucC- the functiony | ‘eOmment the comment function of the CIM platform. CIM platform and
NTPt | of commehti| function Urban planners should communicate with software developer,
06 different stakeholders, which include the CIM online platform
general public, companies, authorities, data storage facility,
organizations which have their specific CIM platform web
interest, different government departments, server
etc. at a different stage of the planning
projects They need to present the planning
and collect comments from different
stakeholders. The web CIM platform can
help almost all types of stakeholders to view
and comment on the planning.
CIM- Data/ To integrate This use case describes that the developers Real estate developer,
ucC- information different types | use the CIM platform to access multiple urban planner, CIM
NTP- | integration of information | types of population data and use the data for | platform and software
07 in one analysis. Developers need to obtain more developer, CIM online

platform and
different types
of
stakeholders
can access
them

information about the types and numbers of
the existing and surrounding population, as
well as their socioeconomic status. This is
helpful to calculate how much the families
could afford for a department. They will
make the optimal plan when submitting a
tender for the land use purchasing
programmes.

platform, data storage
facility, CIM platform
web server
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Providing To provide This use case describes that the developers Real estate developer,
ucC- information information on | use the CIM platform to access the data of urban planner, CIM
NTP- | on civil civil facilities civil facilities on the planning and use the platform and software
08 facilities on the data for analysis. The development of new developer, CIM online
planning and upgraded transport infrastructure, health | platform, data storage
and community facilities, schools and other facility, CIM platform
livelihood facilities can drive the value of the | web server
commercial buildings as well as
neighbourhood residential property.
Developers need to have the information of
all the existing and coming civil facilities and
calculate their impacts on the value ol the
property.
CIM Communica | To This use case describes how the developers Real estate-develofer,
ucC- tion communicate use the CIM platform to access the data and urban planner, CIM
NTPr | between between requirements of a specific land for platform and software
09 urban urban development. The developer can obtain the developer, CIM onlihe
planning planning and data of the urban planning in CIM platform platform, data storage
and development for their preparing, organizing and submitting | facility, CIM platform
developmen | planning for a | a development request for a specific land. web server
t planning specific land The developer is authorized to edit the CIM
for a platform and add information, especially
specific including the building information modélling
land (BIM) for the specific land when thesrequest
is approved.
CIM Obtaining To obtain the This use case describes how the developers Real estate develoger,
ucC- the skills to | skills to use obtain the skills to use the ClM)platform to urban planner, CIM
NTP} | use the CIM | the CIM make effective planning oh/land use and platform and softwdre
10 platform for | platform for present the planning multi:dimensionally. developer, CIM
developmen | development The developer has obtained the data of the platform, CIM onling
t planning planning urban planning in the, CIM platform. The staff | platform, data storage
is trained to usetthe CIM. facility, CIM platform
web server
CIM Commentin To obtain This use case describes how the company Business owner, CIM
ucC- g on the different types | CEO obtains different types of data of the platform and softwalre
NTPr | planning of data of the urban planning, uses them for analysis and developer, CIM
11 from the urban makes'comments on the planning. The platform, CIM onling
perspective | planning for bdsiness owner can represent their platform, data storage
of a commenting willingness to start or move the business in facility, CIM platform
business on the urban the new town area. Their willingness has web server
owner planning from impacts on the rental price of the shops and
the offices in the new town area. A shop owner
perspective of | possibly views a development application for
business a new and competing business in their
owners business centre differently to a local resident
wanting more variety and competition in their
local shops.
CIM Relocating To obtain This use case describes how the company Business owner, CIM
ucC- the different types | CEO obtains different types of data of the platform and software
NTP} | business to | of data of the urban planning, uses them for analysis and developer, CIM
12 theynew urban makes the decision whether to relocate the platform, CIM onling
town planning for business before the new town is developed. platform, data storage
decision Relacating the business refers to moving the facility CIM platforn
making to office from the existing place to the new web server
move the town. Relocating the business has financial
company to impacts in both the short term and long term.

the new town

It is usually not a cheap endeavour to move
the office to a new place. The relocation also
causes changing leasing payments, utilities,
taxes, the wages paid to the employees, the
cost of shipping, and other secondary
impacts. The decision of relocation also
involves the impacts of employees and other
stakeholders.
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Protecting To This use case describes how existing Local community
ucC- the living understand residents are involved in the new town member, urban planner,
NTP- | environmen | the new town planning. The new town planning can meet CIM platform and
13 t and habits | planning for with a barrage of criticism, some of which is software developer,
for existing protecting the | worthy of wider public discussion. The CIM platform, CIM
residents original living existing residents in the new town area are a | online platform, data
environment group of very important stakeholders. They storage facility, CIM
and habits for | want to understand the new town planning by | platform web server
existing using the skill-free CIM platform for the
residents general public, estimate the impacts on their
existing living environment and habits, make
comments on the planning, protect their
benefits.
CIM Being To make the This use case describes how the citizens Nonlocal communit
ucC- relevant for | decision of who are living outside of the new town are member,.urban plarnner,
NTP} | making making involved the new town planning. The citizens | CIM platfarm and
14 comments comments on who are living outside of the new town are software developer,
the new town also a group of important stakeholders in the | CHM platform, CIM
planning new town planning. They are requested to online platform, datp
comment on the planning. For the group of storage facility, CIM
residents, who find the possibility to move 16| platform web serve
the new town, they will have strong intergsts
and intention to respond to the planning-
CIM Relocating To obtain This use case describes how the gitizen who Nonlocal communit
ucC- the home to | different types | is living outside of the new town.obtains member, urban planner,
NTP} | the new of data of the different types of data of the utban planning, CIM platform and
15 town urban uses them for analysis and miakes the software developer,
planning for decision whether to relocaté home before the | CIM platform, CIM
decision new town is developed&The household online platform, datp
making to needs to consider thé\housing, employment storage facility, CIM
move home to | opportunities, commuting, education, health platform web serve
the new town care facilities, afid. other neighbourhood
facilities beforg,they can decide to move
home to theuniew town area.
CIM Selecting To This usetease describes how the nonlocal Nonlocal communit
ucC- the understand community members who are going to move member, CIM platfgrm
NTP} | community the new town into~the new town select their community for and software
16 for the new planning and theynew home. The household needs to developer, CIM
home selecting the consider the housing price, surrounding platform, CIM onling
community for- | environment, transport, schools, health care platform, data storage
the new heme™| facilities, and other neighbourhood facilities facility, CIM platform
before they can select the community for a web server
new home.
CIM Making To This use case describes how the nonlocal Nonlocal communit
ucC- comments understand community member who is going to move member, urban planner,
NTPt | on the the new town their work into the new town is involved in CIM platform and
17 transport planning and the new town planning by making comments, | software developer,
facilities make especially on the transportation facilities. CIM platform, CIM
comments on When the company is relocated to the new online platform, datp
the transport town, workers will also move together. Some | storage facility, CIM
facilities will move their household together into the platform web serve
new town, and some will not. This depends
on the distance and transport facilities It is
much relevant for them to make comments
on the new town planning, especially on the
transportation facilities for their coming daily
commuting.
CIM- Making the To examine This use case describes how the urban Urban planning
ucC- final the feedback planning decision maker obtains the new decision maker, urban
NTP- | decision to of different town planning from the urban planner, planner, CIM platform
18 approve the | stakeholders displays the plan multi-dimensionally for the and software
new town and make the general public and makes the final decision developer, CIM
planning final decision to approve the planning. The government will | platform, CIM online

to approve
the new town
planning

obtain the whole data set of the new town
planning. Before the final decision of the new
town planning, the government also needs to
display the planning for the general public.

platform, data storage
facility, CIM platform
web server
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5.2.2 Use case analysis

The application of city information modelling to the new town planning aims to: a) integrate
multiple data on one platform; b) conduct simulation on a wide range of themes; c¢) provide a
3D and timely presentation of the new town planning; d) facilitate the communication between
different stakeholders.

The stakeholders of applying CIM to the new town planning include urban planners (primary
beneficiary, designer and user), real estate developers (secondary beneficiary, builder),
business owners (secondary beneficiary), citizens including local community members and
nonlocal community members (tertiary beneficiary) and urban planning decision maker (owner
and ntamer f ' nne f Keholders.

CIM |serves as a giant data hub, central processing unit and communication platform in|new
town| planning. It assists urban planners to collect relevant data from differentcorganizations
and |government departments, present the planning to important stakeholders and cogllect
comiments from them, conduct simulation, adaption and visualization for the\data-driveny and
stakg¢holder-focused planning output.

Eighfeen city information modelling use cases were collected in the-application area of| new
town| planning regarding the stakeholders of the urban planner<(6 use cases), real eptate
developer (4 use cases), business owner (2 use cases), local community member (1 use chse),
nonlpcal community member (4 use cases), and urban plannifig decision maker (1 use gase)
(Figyre 2).

CIM-UC- NTP-01 CIM-UC- NTPQ\) CIM-UC- NTP-03
AN

Qv
CIM-UC- NTP-04 CIM-UC-‘Q%-OS CIM-UC- NTP-06
—
<

J

planner

Business CIM-UC- NTP-11

owner

City information CIM-UC- NTP-12
modelling
in new town

planning

Urban
planning
decision
maker

CIM-UC- NTP-18

IEC

Figure 2 — Structure of use cases of applying city information modelling
in new town planning regarding stakeholders
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The user stories and use cases serve different needs of applying city information modelling to

new town planning (Figure 3): a) different types of new town planning relevant data need t

o be

put into one platform for efficient data query and acquisition (CIM-NS-NTP-01,1 use case); b)
different types of models and simulations need to be conducted for different themes of studies
in new town planning (CIM-NS-NTP-02, 2 use cases); c)the planning needs to be expressed in
an easy-to-understand way (CIM-NS-NTP-03, 4 use cases); d)different stakeholders need to
check and comment the new town planning in a user-friendly platform (CIM-NS-NTP-04, 4 use
cases); and e)the authorized groups need to acquire, upload, download, and edit the data in

the platform without high skill requirement (CIM-NS-NTP-05, 7 use cases).

N
CIM-NS-NTP-04

CIM-UC-NTP-06

CIM-NS-NTP-01

CIM-UC-NTP-01 | CIM-UC-NTP-02

CIM-UC-NTP-04

| CIM-UC-NTP-13 |

\J
CIM-UC-NTP-14

C|M-UC,.[Q5(7
Needs statement:

IM-NS-NTP-01: Different types of new town planning relevant data need to be put into one platform for efficient data query
afquisition;

IM-NS-NTP-02: Different types of models and simulations need to be conducted for different themes of studies in the new
tqwn planning;

IM-NS-NTP-03: The planning needs to be expressed in an easy-to-understand way;

IM-NS-NTP-04: Different stakeholders need to check and comment on the new town planning_in a User-friendly platform;

[M-NS-NTP-05: The authorized groups need to acquire, upload, download, and edit the data in the platform without high skill
rg¢quirement.

Figure 3 — Structure of use cases of applying city information modelling
in new town planningregarding needs statement

5.2.3 Requirements for the standards

The CIM standards when considering its application to new town planning should consist g

IEC

f the

requlrements of different types 0f-data, which include but are not limited to the format df the

data] Moreover, the CIM standards should define different levels of permission and acceg
different users, which can“include but are not limited to level of project administrg
contributors, readers and commenters.

5.2.4 Related documents

bO 37166:2022, Smart community infrastructures — Urban data integration framework
mart city planning (SCP)

=

echnical guidelines for city information modelling (CIM) basic platform (China)

5.3
5.3.1 Use cases

See Table 2.

s for
tors,

for
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Table 2 — The use cases of applying CIM in three-dimensional visualization
of property and land administration

ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Community | To review and | This use case describes how local Local community
ucC- engagement | anticipate the community members can view the member, CIM online
3DV- | and changes in developments that are pending in their platform
01 transparency | my community and engage with local
for citizens communities- governments on supporting or opposing the
built developments. The impacts or the benefits of
environment the developments are better understood
when caontextualized in o 3D visualizatian
platform alongside other existing
infrastructure elements.
CIM Community To support This use case describes how local Local government
ucC- engagement | community government assessment officers can use assessment officer,
3DV and engagement data driven decision making whilst also CIM anline platform
02 transparency | in built providing community engagement through
by local environment integrating 3D model objects into a platform
government | and of other spatially based data objects for
assessment | infrastructure computational analysis and review.
officers developments
CIM Community Support This use case describes local governmefit Local government
ucC- engagement | community assessment officers ensuring that Igcal area assessment officer,
3DV} | and engagement citizens are engaged and active ifnshaping CIM online platform
03 transparency | in built their communities-built environment.
by local environment Supporting the creation of better
government | and transparency between government and
assessment | infrastructure citizens.
officers developments
CIM Community | To manage This use case describes how 3D Local government
ucC- engagement | the land use visualization can‘support experts in key assessment officer,
3DV} | and and planning community are€as to contribute their CIM platform
04 transparency | instruments in | knowledgeson‘the potential benefits and risks
by local a data driven of new developments.
government | way
assessment
officers
CIM Data To provide This use case describes how data Platform maintainer]
ucC- collection, spatial and maintenance personnel can receive, load, CIM platform
3DV} | maintenance,| temporal and maintain key development data for the
05 and delivery | pending and benefit of citizens, government, project
planned scheme designers and local special interest
infrastructure groups.
developments
in' a digital
environment
CIM Accelerate To create a This use case describes how project scheme | Project scheme
ucC- planning data supply designers can utilize data driven validation, designer, CIM platform
3DV assessment | chain for approvals, and public opinions on their
06 and better developments through 3D model
approval assessment submissions to a 3D visualization platform.
atrct appluvai
metrics and
validations
CIM- Regulation To manage This use case describes how a local Local government
ucC- and the land use government certifier can use data driven certifier, CIM platform
3DV- | validation of | and planning analysis through development data and
07 infrastructure| instruments in | planning instrument data integration and

a data driven
way

computational analysis.
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Community Support This use case describes how the local Local government
ucC- engagement | community government certifier can consider the certifier, CIM platform
3DV- | and engagement responses of the public citizen and groups
08 transparency | in built which is facilitated through the online 3D
environment visualization platforms comment and review
and capabilities.
infrastructure
developments
CIM- Assessment | To assess This use case describes how developments Advocacy and special
ucC- of impact new can impact the coolness and heat factors of interest group, CIM
3DV offegronat developrments—artrbarervirermentandhowthe-3D ptatform
09 energy against visualization platform and the connected
assets resiliency underlying data of the development can be
measures used to facilitate analysis in this area.
CIM Protection To assess This use case describes how developments Advocacy|and specjal
ucC- of new can impact the human liveability factors of interegst\group, CIM
3DV} | environmen | developments | an urban environment and how the 3D platfarm
10 tal assets, against key visualization platform and the connected
and community underlying data of the development can be
liveability assets used to facilitate analysis in this area.
(human
liveability
factors)
CIM Protection To assess This use case describes how deyvelopments Advocacy and specj|al
ucC- of new can impact air quality factors of an“urban interest group, CIM
3DV} | environmen | developments | environment and how the 3D wisualization platform
11 tal assets, against key platform and the connected,underlying data
and community of the development can¢be ‘used to facilitate
liveability assets analysis in this area.
(air quality
factors)
CIM Assessment | To assess This use caseldescribes how developments Advocacy and specj|al
ucC- of community| new can impact<accessibility factors of an urban interest group, CIM
3DV} | member developments | environmént and how the 3D visualization platform
12 needs and against key platform and the connected underlying data
requirements| community of the development can be used to facilitate
assets apalysis in this area.
CIM Protection To assess This use case describes how developments Advocacy and specjal
ucC- of new can impact wildlife within an environment interest group, CIM
3DV} | environmen | developments | and how the 3D visualization platform and platform
13 tal assets, against.key the connected underlying data of the
and community development can be used to facilitate
liveability assets analysis in this area.
(wildlife)
CIM Protection To assess This use case describes how developments Advocacy and specjal
ucC- of new can impact plant species within an interest group, CIM
3DV} | environmen | developments | environment and how the 3D visualization platform
14 tal assets, against key platform and the connected underlying data
and community of the development can be used to facilitate
liveability assets analysis in this area.
(plant
SPECIES)
5.3.2 Use case analysis

The application of CIM for 3D visualization of development application aims to: a) integrate
multiple data on one platform; b) conduct analysis on a wide range of needs; c) provide a
3-dimensional visualization of the new development application; and d) facilitate the review and
feedback between different stakeholders.
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The stakeholders involved in the application of three-dimensional development application for
the purpose of three-dimensional visualization of property and land administration include the
local government assessment officer as the primary beneficiary, owner and maintainer of the
CIM ecosystem; project scheme designer as the primary beneficiary and builder of the CIM
ecosystem; local government certifier as the primary beneficiary and builder of the CIM
ecosystem; advocacy and special interest group as secondary beneficiaries and user of the
CIM ecosystem; platform maintainer as the tertiary beneficiary and designer and maintainer of
the CIM ecosystem; and citizen as the tertiary beneficiary and user of the ecosystem (Figure 4).

In creating a platform and ecosystem for the review and analysis of a 3D development
application, various stakeholders and systems of community planning are enhanced and
impréved. Tt assists Tocal councils and Tocal assessment officers and certifiers within the coluncil
to cdllect and analyse against city planning instruments and engage with community expgrtise
acro$s several environmental and social conditions relevant to new developments ~Enabling a
digital thread within the property and construction pipeline of development and the'capture of
digital data assets, supports the flow of information through gateway checks and.approvalg and
provides downstream utilization of infrastructure data for improving the planning, construgtion,
and aintenance of a built environment (Figure 5).

Fourteen city information modelling use cases were collected in thevapplication area qf 3D
visuglization for development applications.

CIM-UC-3DV-07

CIM-UC-3DV-09

CIM-SH-HUA-03

CIM-SH-HUA-08
CIM-SH-HUA-08
CIM-SH-HUA-22
CIM-SH-HUA-09
CIM-SH-HUA-13

CIM-SH-HUA-26
CIM-SH-HUA-08
CIM-SH-HUA-22

Needs-statements

1. "CIM-NS-3DV-01: 3D building model objects need to be
loaded into a platform that facilitates 3D visualization

2. CIM-NS-3DV-02: Stakeholders must be able to view and
navigate the new development application in an interactive
versatile user-friendly platform

3 CIM.NS.3DV.03: Data model needs to be able to be
accessed for data queries and simulations IEC

Figure 4 — Structure of use cases of applying city information modelling
in 3D visualization of development application

The fourteen use cases show seven distinct scope and objectives for the use cases including
to assess new developments against resiliency measures; to assess new developments against
key community assets; to review and anticipate the changes in my communities built
environment; to support community engagement in built environment and infrastructure
developments; to manage the land use and planning instruments in a data driven way; to
support community engagement in built environment and infrastructure developments; to
provide spatial and temporal pending and planned infrastructure developments in a digital
environment; and to create a data supply chain for better assessment and approval metrics and
validations (Figure 6).
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CIM-SH- -03 Citizen

CIM-SH- -26 Special interest

(advocacy group)

—41 -

CIM-SH- -29 Local government

certifier

CIM-SH- -28 Local government
assessment officer

CIIN-SH- -13 Project scheme

designer

CIM-SH- -30 Platform
maintainer

IEC

Figure 5 — The relationships among different use cases of applying city informatipn
modelling in 3D visualization of development application

)

— HPMAN ¢

ks

A¢TOR |

¢

Interaction with CIM ecosyst¢m

CIM ecosystem

CIM-NS-3DV-01

3D building model objects needs to be loadediintg'a platform that
facilitate 3D visualization

CIM-SH-NHA:01

City information modellifig_online platform
[ The online version of city information modelling platform which provides
the function of data query jacquisition and comments.

The full version of city information rodéliing
which can integrate, store, exchange;

process and express déta,

NON-HUMAN
[ CIMSHNHADZ | acToR -gg CIM-SH-NAA-0Z
City information modelling —1 City information modelling
platform platform

The full version of city information modelling
which can integrate, store, exchange,

process and express data,

A

HUMAN g

CIM-NS-3DV-03
Data model needs to be able'to be/accessed for data
queries and simulations

CIM-NS-3DV-02

Stakeholders must be able to view and navigate the new development

application in an interactive versatile user-friendly platform

TOR L~

-
1

Interaction with CIM ecosystem

ACTOR

HUMAN g

5.3.3

Requirements for the standards

Figure 6 — Structure of use cases of applying city information modelling
in 3D visualization of development application regarding needs statement

e Regulation: Changes to how plans are drafted and how development applications are
submitted to councils and the public for review (Figure 7).

e Standards: The implementation of standards should integrate different types of data into
one CIM platform, such as digital plans, BIM and other geographical and infrastructure
related data.

o Platform: Online shared platform for different stakeholders to review the planning and
present their opinions and comments.

e Maintenance: The ability to load, maintain, update and retire the spatial objects.
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NSW environment plannning and assessment act 1979 (EP&A act)

SEP

P (building sustainability index: BASIX) 2004

State environmental planning policies (SEPPs)

Environmental planning instruments (EPIs)

Council’s local environmental plan (LEP)

Environmental planning and assessment regulation 2000

1
1
1
1
1
1
1
| planning instruments
1
1
1
1
1
1

information modelling platform which provides the

Ty 2

I1SO|

ISO/IEC JTC 1/SC 24:

TC 59: Buildings and civil engineering works Computer graphics, image

Australian local, and state regulations and

CIM-NS-3DV-03 CIM-NS-3DV-02 CIM-NS-3DV-01 \ !
Data model needs to be able to be accessed for data [Stakeholders must be able to view and navigate the new development 3D building model objects need to be loaded | ; :
queries and simulations application in an interactive versatile user-friendly platform into a platform that facilitates 3D visualization | '
1 Needs and non-
CIM-SH-NHA-02 CIM-SH-NHA-01 | human actors 1
City information modelling platform City information modelling online |y  ecosystem
The full version of city information modelling which can integrate, store, exchange, process and express data. platform The online version of city : !
1
L 1
[

1
1 1
" 1
i d i tal 1 : I
ISO|TC 211: Geographic information/geomatics Open geospatial consortium (OGC) proce;;r;gr:;re:;\]/;;%r::ena : lnst::::::;al :
1 |
ISO|TC 268: Sustainable cities and communities i E
______ __IEC
Figure 7 — Requirements for the standards of city information modelling
in 3D visualization of development application
5.3.4 Related documents
Validation rules within the system can be based on localy state and national regulations on
devellopments. These planning instruments can be converted to spatial and non-spatial fules
withip the system to support the validation and assessment of new development plans|with
computational and automated reasoning. Examples of these planning instruments| and

regu

ations are listed below:

ouncil's local environmental plan (LEP)

e Hnvironmental Planning and Assessment Regulation 2000
e Hnvironmental Planning Instruments (EPls)
e State Environmental Planning-Policies (SEPPs)
e Llocal Environmental Plans(LEPs)
e SEPP (Building Sustainability Index: BASIX) 2004
e [evelopment consent and construction certificate
o Jtate Environmental Planning Policy (Exempt and Complying Development Codes) 20p8
(Fodes SEPP)
e NSW Environmental Planning and Assessment Act 1979 (EP&A Act).
e LlocalkEnvironmental Plans (LEPSs)
o  MaximumbuiHding-height
5.4 Construction approval management
5.4.1 Use cases
See Table 3.
Table 3 — The use cases of applying CIM in construction approval management
ID of UC Name of UC Scopel/objective Narrative Actors (human and
non-human)
CIM-UC- | Government Ensure that the The use case describes that Construction project
CAM-01 approves construction project plan | the real estate developer review manager,
projects submitted by real estate uploads the construction construction project
project scheme (including approval managing
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ID of UC Name of UC Scope/objective Narrative Actors (human and
non-human)
developer is legal and graphics and text) to the authority, real estate
compliant platform. The platform sets developer, project
requirements in accordance scheme designer,
with relevant specifications. CIM platform and
The government reviews and software developer,
approves the scheme CIM online platform,
according to the requirements data storage facility
to ensure that the scheme is
legal and compliant.
CIM-UC- | Comparison When the project has This use case describes the Construction project
CAM-02 of project multiple design government staff using the revie
schemes schemes, choose a platform's different scheme construction project
better one comparison functions to select approval mahagihg
the best design scheme. In authority, real’ edtate
order to meet the requirements | developer,.proje¢t
and self-interest, the developer | scheme, designef,
can design a variety of ClM-platform an
construction project schemes. software develoger,
The platform should provide CIM online platfgrm,
scheme comparison, analysis data storage facflity,
and other functions to assist CIM platform wep
the approvers to make server
scientific decisions angd-select
the scheme that best meets the
needs of urban develdpment
and citizens.
CIMiUC- | Data Review design plan This use casg describes the Construction project
CAM-03 integration indicators based on aggregation of data from review manager,
multi-sectoral and multi- | differeat'departments and construction project
industry data, differentvindustries to the CIM approval managihg
scientifically evaluate platform to provide a data basis | authority, real eqtate
the plan and make fonreviewers and scientifically developer, proje¢t
reasonable suggestions and reasonably review the scheme designet,
planning indicators of the CIM platform an
construction project plan. The software develoger,
project plan involves multiple CIM online platfgrm,
departments such as data storage facflity,
construction, planning, civil air CIM platform wep
defence, and greening. The server
plan approval needs to
comprehensively consider the
requirements of multiple
parties. The comprehensive
data allows the approvers to
more accurately review the
indicators and give reasonable
suggestions.
CIM{UC- | Provide Evaluate people's This use case describes a real Real estate
CAM-04 project purchasing power and estate developer using the CIM | developer,
information coordinate appropriate platform to access multiple construction project
based on project plans types of demographic data and approval managihg
authority use it for analysis. Developers authority, real edtate
need to obtain more developer, CIM
information ahout the type and platform and
quantity of the population and software developer,
their socio-economic conditions | CIM online platform,
based on their permissions. It data storage facility,
helps to calculate how much CIM platform web
people can afford to buy a server
house, and the developer will
make the best plan when
bidding for a land use purchase
plan.
CIM-UC- | Communicate | The real estate This use case describes how Real estate
CAM-05 project developer passes the the real estate developer developer,
schemes project requirements to communicates the construction project

the design professionals

requirements of the
construction project with the
scheme designer through the
CIM platform. Designers need
to design the project in
accordance with the

approval managing
authority, project
scheme designer,
CIM platform and
software developer,
CIM online platform,
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ID of UC Name of UC Scope/objective Narrative Actors (human and
non-human)
requirements of the design data storage facility,
professionals, including but not | CIM platform web
limited to the quantity, quality, server
style and architectural
requirements of the project.
Complete communication is
very important to the project
design and helps the developer
to obtain a satisfactory
solution.
CIM-UC- | 2D and 3D It is more conducive to This use case describes how Real estate
CAM-06 display of different stakeholders to | the real estate developer uses developer,
project understand the the CIM platform to make construction project
schemes construction project plan | different stakeholders approval.managihg
understand the construction authority,|citizen
project scheme in a multi- project scheme
dimensional manner. The desigher, CIM
public possibly do not have the platform and
professional knowledge and software develoger,
skills to understand the project CIM online platfqrm,
scheme. Real estate CIM platform wep
developers and design server
professionals should use‘multi-
dimensional technology-to
explain project schemes in an
easy-to-understandsmanner,
and the CIM platform should
provide simplified display
functionst
CIMiUC- | Provide list Pass as many Thisdisevcase describes that Real estate
CAM-07 and department approvals as | the\real estate developer developer,
requirements possible to save obtains a list of documents construction project
of approval approval time required for approval by approval managihg
multiple departments on the authority, projec
CIM platform. Developers need | scheme designef,
to figure out what documents CIM platform an
need to be submitted by each software develoger,
department, which helps to CIM online platfqrm,
pass as many department data storage facflity,
approvals as possible and save | CIM platform wep
time. server
CIMiUC- | Real-time Be informed of the This use case describes that Real estate
CAM-08 feedback of approval results in time the developer knows the developer,
approval and prepare for the next | approval result in time through construction project
results step the CIM platform. After the approval managihg
government completes the authority, projec
project approval, the real scheme designef,
estate developer needs to CIM platform an
know the approval result in software develoger,
time. The platform should have | CIM online platfqrm,
real-time notification and timely | CIM platform wep
communication functions. server
CIM-UC- | Provide Design high-quality This use case describes that Architectural
CAM-09 project design | solutions for the design professionals obtain | designer,
information construction projects to the relevant information of the construction project
satisfy design construction project scheme approval managing
professionals through the platform, and authority, real estate
design a high-quality scheme developer, project
based on the information. scheme designer,
Project scheme requirements CIM platform and
and surrounding environmental | software developer,
conditions help designers CIM online platform,
quickly understand the data storage facility,
situation and design high- CIM platform web
quality plans. server
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ID of UC Name of UC Scope/objective Narrative Actors (human and
non-human)
CIM-UC- | Pre-review Pre-review and check This use case describes the Architectural
CAM-10 check of the construction project pre-review and check function designer,
project scheme to be submitted, | of the construction project construction project
schemes and get a preliminary scheme included in the CIM approval managing
understanding of platform, and the project authority, real estate
whether the plan meets scheme designer checks the developer, project
the requirements compliance of the plan index. scheme designer,
After the designer finishes the CIM platform and
plan, they need to compare the | software developer,
scheme with related CIM online platform,
requirements, find errors and data storage facility,
optimize the plan, and finaly CIV pratform we
submit a scheme that meets server
the requirements of real estate
developers.
CIM{UC- | Hydropower Find design loopholes, This use case describes that Municipal designer,
CAM-11 pipeline optimize the scheme to project scheme designers use construction project
collision meet the requirements the platform's intelligent approval managihg
detection functions to carry out pipeline authority, real edtate
collision detection and optimize™ | developer, proje¢t
the design scheme. The CiM scheme designet,
platform should be intelligent, CIM platform an
providing a certain degdree of software develoger,
automated detection-and CIM online platfqrm,
reminding functions\te assist data storage facflity,
designers in thexdetection CIM platform wep
scheme. server
CIM{UC- | Provide The surrounding This use case describes the Municipal designer,
CAM-12 environmental | environment and the schemg, designer using the CIM | construction project
information project scheme are platform to obtain the data of approval managihg
around the tested to ensure the civilian facilities around the authority, real edtate
project pipeline connection project and use the data for developer, proje¢t
detection and analysis. The scheme designef,
piping around the project will CIM platform an
affect the piping design of the software develoger,
project. The scheme designer CIM online platfqrm,
needs to master the existing data storage facflity,
information and carry out CIM platform wep
inspections on the piping server
design of this project to check
whether there will be a collision
and optimize the project design
scheme in time.
CIM{UC- | Provide data, Fully understand the This use case describes the Needs analyst fdr
CAM-13 systems, current situation and software developers to obtain CIM platform an
department make a demand analysis | information and carry out software,
functions to meet the demand analysis. construction project
requirements Understanding the status quo approval managihg
(including department authority, CIM
functions, existing data, platform and
systems, approval management | software develoger,
processes) helps personnel CIM online platfqrm,
quickly understand the various data storage facllity,
aapcuta Uf tilc bUftVVdIC Cirv‘l p:atl‘Ullll wTD
involved, identify possible server

problems and potential needs,
and propose detailed, accurate
needs analysis to ensure the
software integrity of
development.



https://iecnorm.com/api/?name=e0bb4b65d820cd2d1834e2ba1f3e2df2

— 46 —

IEC SRD 63273-2:2024 © |[EC 2024

ID of UC Name of UC Scope/objective Narrative Actors (human and
non-human)
CIM-UC- | Provide Find operational This use case describes the CIM platform
CAM-14 platform problems, do a good job | operation and maintenance of operator and
operation in system operation and the platform operation and maintainer,
information maintenance maintenance party using the construction project
CIM platform operation approval managing
information. Information such authority, real estate
as environmental parameters, developer, project
number of users, and user scheme designer,
feedback can fully reflect the CIM platform and
operating conditions of the software developer,
system. Assist the operation CIM online platform,
and mainienance personnel to data storage 1acllity,
monitor the system in real time, | CIM platform, wep
find system problems in time, server
and improve the service ability
of CIM platform project
approval management.
CIM{UC- | Provide Carry out big data This use case describes the Academic
CAM-15 project review | research and analysis to | use of CIM platform project résearcher,
and approval facilitate government review, approval, and construction project
data scientific decision- management data by scientific approval managihg
making research institutions to gohddct | authority, CIM
big data research and@nalysis. | platform and
Comprehensive date collection software develoger,
and calculation are‘conducive CIM online platfqrm,
to scientific reséarch personnel | data storage facflity,
to conduct analysis and CIM platform wep
research from-multi- server
dimensjenal perspectives such
as time\and space, so that the
goveriment can better
understand project
¢lassification, funding sources,
project scale and other
information, and make better
scientific decisions.
CIM{UC- | Resident Residents aroundthe This use case describes how Citizen, construdtion
CAM-16 citizens project understand the citizens obtain construction project approval
comment on construction ‘project and project schemes from a managing autholtity,
the project provide comments and residential perspective and real estate
scheme suggestions for the provide comments. After the developer, proje¢t
schene government has reviewed the scheme designef,
construction project scheme, it CIM platform an
will publish the scheme for software develoger,
public comments. The CIM online platfgrm,
infrastructure such as schools, data storage facflity,
transportation, and commerce CIM platform wep
included in the project will server
enhance the living environment
and housing value of
surrounding residents. The
residents will fully consider the
infrastructure factors and make
suggestions for the planning

scheme.
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ID of UC Name of UC Scope/objective Narrative Actors (human and
non-human)
CIM-UC- | Working People working around This use case describes how Citizen, construction
CAM-17 citizens the project understand citizens obtain construction project approval
comment on the construction project project schemes from a work managing authority,
the project and provide comments perspective and provide real estate
scheme and suggestions for the comments. After the developer, project
scheme government has reviewed the scheme designer,
construction project scheme, it CIM platform and
will publish the scheme for software developer,
public comments. The CIM online platform,
transportation conditions, data storage facility,
commercial and office CIM platform web
puitaings, and other server
infrastructure included in the
project will optimize the
commuting conditions and work
opportunities of the
surrounding staff. The citizens
will fully consider the
infrastructure factors and make
suggestions for the planning
scheme.
CIM{UC- | Investors Evaluate the project and | This use case describes¢that Business owner,
CAM-18 evaluate the make project investment | investors obtain the proposed construction project
project decisions construction project-scheme approval managihg
scheme based on their autherity, authority, real edtate
evaluate the value,of the developer, proje¢t
project, and déecide whether to scheme designetf,
participate insinvestment. The CIM platform an
construetion, transportation software develoger,
and other/infrastructure of the CIM online platfqrm,
new ptoject will greatly affect data storage facllity,
thewvalue of the project. CIM platform wep
lndividuals or business owners server
make an assessment based on
the above information and
decide whether to invest in the
project in the future such as
buying houses and commerce.
CIM{UC- | Carrying out Ensure theyproject can This use case describes that Transportation
CAM-19 design and connectwiththe transportation designer needs designer,
drawing of surrounding to obtain surrounding traffic construction project
urban road tranSpartation facilities facilities information, to carry approval managihg
planning out the design and drawing of authority, real edtate
the transportation scheme of developer, proje¢t
the project. Traffic design scheme designet,
should consider consistency CIM platform an
and coordination, and the software develoger,
impact of the surrounding CIM online platfgrm,
environment of the project. data storage facflity
CIMiUC- | Develop Develop and design This use case describes the CIM platform
CAM-20 approval based on user's development and design of the development
software functional requirements development engineer based engineer,
for the software on the user's functional construction project

|cqui|cu|c||ta fUI tiIU bUftVVdIC.
Clear requirements help to
understand software functions
and provide goals for design
and development.

appluvc\i |||a||a9i 1g
authority, real estate
developer, project
scheme designer,
CIM platform and
software developer,
CIM online platform,
data storage facility
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ID of UC Name of UC Scope/objective Narrative Actors (human and
non-human)
CIM-UC- | Collect Collect opinions from the | This use case describes that Construction project
CAM-21 opinions from citizens through the public comment manager public comment
the citizens platform solicits citizens' opinions manager,

through the platform. Citizens construction project
put forward opinions on the approval managing
construction project, the authority, citizen,

opinions can be exchanged on CIM platform and
the platform, and collectors can | software developer,
quickly and accurately obtain CIM platform
opinions from citizens.

CIM{& Approve—the Beetde—whetherte This—tse-case-desertbes—that Gonstraeten-project
CAM-22 construction approve the project the construction project approval manager,
project approval manager obtains the construction project
review results and citizens' approvalmanaging
opinions through the platform, authority,lCIM
as a basis, to decide whether platformr and
to approve the project. software develoger,

CIM platform

5.4.2 Use case analysis

The |purposes of applying city information modelling to consfruction approval management
include: a) to provide intelligent assistance for approval management and improve the efficiency
of gqvernment services; b) to realize the precise management of urban spaces and makeg the
city :lnore suitable for living and working, stimulating the,development of urban transportdtion,
envionment, history, and culture; c) to help the publi¢ easily understand construction projects
and jmprove public participation in the approval mahagement of construction projects; d) to
promote the linkage between relevant authorities\for construction approval, and achiev¢ the
wholg lifecycle of construction project management from land use approval, scheme degign,
consfruction, completion and final acceptancef construction projects.

The |stakeholders of applying CIM toconstruction project approval management include:
consfruction project approval managing authority (primary beneficiary, owner and builder)] real
estaie developer (primary beneficiary and builder), project scheme designer (secorjdary

bengdficiary and designer), CIM-platform and software developer (secondary beneficiary] and
maintainer), academic researcher (second beneficiary and users), citizen (tertiary beneficiary
and users), business owners(tertiary beneficiary and users).

In the application area of construction project approval management, the CIM platform acts as
a huge data processihg centre, intelligent operation centre, and communication platform] The
CIM |platform can,*integrate construction project requirements, approval results and ¢ther
documents inte{one platform, provide the government with intelligent approval, share multi-
depqrtmentakand multi-industry data for developers and designers, and provide the publig with
easylto-uhderstand construction project schemes. The CIM platform is the bridge for efficient
cominunication a different stakeholders. It can effectively collect public comments op the
conskruet jeet-sehemethereby-optimize-the-plan—and-assisteity-managers-with-seiehtific
decision-making in planning, construction, and management.

22 city information modelling use cases were collected in the application area of construction
project approval management regarding the stakeholders of construction project approval
authority (5 use cases), real estate developer (5 use cases), project scheme designer (5 use
cases), CIM platform and software developer (3 use cases), academic researcher (1 use case),
citizen (2 use cases), and business owner (1 use case) (Figure 8).
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Figure 8 — Structure of use cases of applying city 1(9rmat|on modelling
in construction project approval management rsgardmg stakeholders

The pser stories and use cases serve different needsg(applymg city information modellipg to
consfruction project approval management (Figure

a) The platform has the capability of data clq@cation management, and can identify the
ptegory of open data, shared data, and c@s data (CIM-NS-CAM-01).

ocuments such as construction ,E£Ct requirements, project scheme, applicption

(@]

b)

=

nformation, approval results, graphl and text need to be gathered on the platform (CIM-
S-CAM-02). A\

ifferent stakeholders need to@eck, approve and comment on the proposed construgtion
roject scheme on a user-fri y platform (CIM-NS-CAM-03).

ifferent stakeholders n have effective communication regarding the prpject
pquirements, results of different approval stages, and acquire project approval results in
sal time (CIM- NS-@@\A-M)

response to ﬁgiﬁerent scenarios of construction project approval management, ysers
cpn carry out different intelligent operations according to the requirement and authorizgtion,
including ot limited to uploading, downloading, editing, and browsing data on the

latform, o-dimensional and three-dimensional integrated display, multi-scheme
cpmp @on, and intelligent review (CIM-NS-CAM-05).
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Needs statement:

CIMNS-CAM-01: The platform has the capability of data classification management, and can identify the category of open data, shared data, and elosed data
CIMNS-CAM-02: Documents such as construction project requirements, project scheme, application information, approval results, graphics, and,textneed to
gathgred on the platform;

CIMNS-CAM-03: Different stakeholders need to check, approve and comment on the proposed construction project scheme on a user-friendly platform;
CIMNS-CAM-04: Different stakeholders can have effective communication regarding the project requirements, results of different approval stages, and acquir
projgct approval results in real time;

CIMNS-CAM-05: In response to the different scenarios of construction project approval management, users can carry out differentintelligent operations accor]

to the requirement and authorization, including but not limited to uploading, downloading, editing, and browsing data on the platferm, fwo-dimensional and
threg-dimensional integrated display, multi-scheme comparison, and intelligent review.

Figure 9 — Structure of use cases of applying city information“modelling in construg

project approval management regarding needs statement

5.4.3 Requirements for the standards

a)

b)

e)

Oata management
o] Terminology of applying CIM to construction project approval management

o/ Data classification catalogue of applying CIM to construction project app
management

o| Data dictionary of applying CIM to.construction project approval management
Data aggregation

Apply CIM to construction project approval rules

CIM data interface specification

CIM data integration

[w ]

ata exchange and«sharing

CIM platformdata exchange and sharing specification
Data review and approval

¢| Construction application data standard of applying CIM to construction project app
management Part 1 Building

¢| Construction application data standard of applying CIM to construction project app

()

Hing

IE

O

tion

roval

roval

roval

mqnngnmnnf — Part 2 Trnncpnrfnﬁnn

e Construction application data standard of applying CIM to construction project approval

management — Part 3 Municipal

e Technical specification of applying CIM to construction project review and approval —

Part 1 Building

e Technical specification of applying CIM to construction project review and approval —

Part 2 Transportation

e Technical specification of applying CIM to construction project review and approval —

Part 3 Municipal
e CIM database design specification
Platform intelligent operation

e CIM platform construction specification
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5.4.4 Related documents

e [SO 37156:2020, Smart community infrastructures — Guidelines on data exchange and
sharing for smart community infrastructures

e |SO 37166:2022, Smart community infrastructures — Urban data integration framework for
smart city planning (SCP)

e Technical guidelines for city information modelling (CIM) basic platform (China) (Published
by Ministry of Housing and Urban-Rural Development of the People's Republic of China in
September 2020).

5.5 Project management during construction

5.5.1 Use cases

See [Table 4.

Table 4 — The use cases of applying city information modelling
in project management during construction
ID of Name of Scope/ Narrative Actors (human apd
ug uc objective non-human)
CIM Submission | To receive This use case describes that project scheme Project scheme
ucC- of the feedback, and | designers and/or construction practitfioners designers, construcfion
PMQ- | design check should create and update their design practitioner, real esfate
01 models to compliance documents, e.g. the BIM (building developer, CIM
real estate information modelling) model, to meet the platform, data storage
developer/ requirements of the CIM platform for internal | facility, CIM platform
constructio and external stakeholders’to review. web server,
n regulator/ construction regulafor,
utility and utility services
services provider
provider for
approval
CIM Checking To provide This use case describes the obligation of the | Construction
ucC- the quality due diligence construction practitioner in the creation, practitioner, project
PM{- | of CIM data | and ensure update, and verification process of CIM data. | scheme designer, re¢al
02 before the CIM data Rroject scheme designers typically submit estate developer, C|M
submission is well “for construction" documentation to platform, data storage
coordinated construction practitioners. The construction facility, CIM platform
and updated practitioners would have the obligation to web server,
to reflect the check the design documentation and verify construction regulafor,
construction- the accuracy of data before uploading data and utility services
in= to the CIM platform. provider
progress/as-
built
documentatio
ns
CIM Understandi | To track the The real estate developer has the overall Real estate develoger,
ucC- ng the project responsibility to own a project so that it can project scheme
PMQ- { progress of | progress and be delivered on time, with good quality and designer, constructijon
03 project and understand its | on budget. Besides regular inspections on practitioner, CIM
calculating risk site, a real estate developer should also platform, data storage
the risk refer to data constantly created and updated facility, CIM platform
during the design/construction process. For web server,
example, 4D (3D + time) modelling helps the | construction regulator,
developers understand the project progress and utility services
and identify any roadblocks the project team provider
can be currently experiencing.
The real estate developer can be tasked with
submitting the final CIM dataset onto the
platform.
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Planning for | To plan for Without detailed information of where the Utility services
ucC- existing potential disruptions are required, how enabling works | provider, project
PMC- | services services will be performed on site and how new scheme designer,
04 disruption disruption due | services will be laid or connected, utility construction
and to the new services providers can struggle to practitioner, real estate
approving works and understand the full intent of disruptions developer, CIM
new visualize new caused by new projects. Therefore, it is platform, data storage
connections | services imperative that utility services providers be facility, CIM platform
connection provided with the necessary details so that web server, and
proposal for they can review and make decisions. The construction regulator
approval dataset should be maintained and updated
Trequently Dy Utility Services providers on the
CIM platform for future project planning and
delivery.
CIM Enforcemen | To be Construction regulators work with the project | Constructionfegulagor,
ucC- t of supplied with team for the purpose of enforcement and project scheme
PMQ- | regulatory compliance- compliance checking. Regulators typically desjgner, construction
05 oversight essential are overstretched with resource and, as a practitioner, real esfate
and project data consequence, can randomly select a small developer, CIM
provision of | and review portion of projects to audit or inspect once or {(platform, data storage
real-time the data twice during design or construction process’ facility, CIM platform
supervision Data lodged by the project team onto the web server, and utility
CIM platform would enable construction services provider
regulators to efficiently check and monitor
project performance and progress/; especially
when practitioners with problematic/track
record are engaged on a project.
CIM Understandi | To access Citizens who live near the\eonstruction Citizen who lives ngar
ucC- ng the development project need to be informed of the projects the construction
PMQ- | intent of information happening around them. CIM platform would project, CIM platforfn,
06 new and be provide a centralized.place for citizens to data storage facility,
developmen | informed of access the data‘@nd understand the intent of | CIM platform web
ts the intent new development-around them. server, and
construction project
approval manager
CIM Using data to| To visualize By acéessing data on the CIM platform, Construction projec
ucC- approve new construction project approval manager would | approval manager,
PM{- | development | development, béable to compare cases and make better project scheme
07 applications | by informed decisions designer, constructijon
understanding practitioner,
the scope-and construction developer,
making CIM platform, data
decisions on storage facility, CIM
applications platform web servel,
construction regulafor,
asset manager and
utility services prov|der
CIM Using data-to| To visualize By accessing data on the CIM platform and Urban planner, projgect
ucC- plan for the current being capable of making data driven scheme designer,
PM{- | futuresurban | urban decisions, urban planners would be able to construction
08 development | development, visualize development of urban areas and practitioner,
and plan for hence plan for future expansion in greater construction developer,
future canfidence CIM online platform

developments

data storage facility
CIM platform web
server, construction
regulator, asset
manager and utility
services provider
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Turning To further Asset managers are becoming more and Asset manager, project
ucC- project CIM | utilize data more data savvy. A real asset digital twin scheme designer,
PMC- | data into created with live data collection can soon become construction
09 asset during the the new norm for asset managers. Rather practitioner,
manageme project than start everything from scratch, asset construction developer,
nt tools development managers can utilize the data created via the | CIM platform, data
in operations CIM process by the project team during storage facility, CIM
and design and construction. They can then platform web server,
maintenance refine the details to reflect assets accurately construction regulator,
activities through asset lifecycle. urban planner,
construction project
approval manager, pnd
utility services prox|der
5.5.2 Use case analysis

The |use cases demonstrate that CIM serves common purposes for stakeholders i the
consfruction industry. The purposes are: a) enabling city-level information visualizgtion;
b) aghieving transparency and accuracy in making data-driven decisions; c) acting as a velicle

for better collaboration; d) delivering physical and digital building products with better quality,
on time and on budget.
During the design and construction process, construction_projects typically generate |arge

amouint of data. In recent years, the penetration and adoption of modelling technology have
digitalized building projects and paved the way for the~next stage of data collection, analysis,
sharing and overall consumption. However, for mast ‘projects these days, modelling is used
mainlly for visualization purpose and data remains largely not utilized for further analysis.
Thergfore, a city level platform can potentially ‘break the silos between different construction
projdcts and enable large scale data analysis$’and comparison activities for all stakeholflers.
This |will promote a culture of making data dfiven decisions, facilitate further collaborations| and
evenftually deliver better quality products:

Nine| user cases have been collected under this application scenario. For project scheme
designer and construction practitioners, their roles appear to be more internally facing and|their
oblig];tions are critical to supply accurate data to other stakeholders, in particular, the| real
estafe developers.

Reallestate developersact as the interface between the project team and external stakeholflers.
They ensure the data are created in a prescribed format and reflect the actual installation sfatus
of the projects. Once they are confident, they upload the data to CIM platform and prgvide
updgted building-models accordingly.

For
and
- FEVHEW 0 - 3 5 8 . For
they access the data for visualization and general information. Lastly for asset

Then, external stakeholders access data and consume them for their own purposes

citizens,
managers, they use the data for digital twinning and own the responsibility to update the data
after assets have been completed and handed over.
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According to the use cases, the following standards can be developed to support the data
exchange and utilization on the city level for construction projects.

e Standards on the city level data sharing framework

e Standard reference documents to guide the implementation of each use case under this
application scenario

e Standards that prescribe the format, type, and level of details of the CIM data generated
from construction projects

Such standards have overlaps with standards developed for other scenarios under CNV and
thergfore can be developed as separate parts under the same series of CIM standards indtead
of sthnd-alone documents.
5.5.4 Related documents
Nong.
5.6 | Real estate registration management
5.6.1 Use cases
See [Table 5.
Table 5 — The use cases of applying-city information modelling
in real estate registration management
ID of Name of Scope/ Narrative Actors (human apd
ug uc objective non-human)
CIM Formulate Formulate This uselcase describes that the real estate Real estate registration
ucC- real estate specific registration requirement specifier formulates requirement specifigr,
RER- | registration handling specific handling guidelines and regulations real estate registratjon
01 apply guidelines in_order to better apply for registration of real | authority, real estatp
requirements| and estate owner, so that the documents owner, CIM platforn
regulations to ;| provided by real estate owners meet the and software
ensure that relevant management technical requirements | developer, CIM
the and conduct registration applications. platform, CIM onling
documents platform, CIM platfgrm
provided by web server, data
realestate storage facility
owners meet
the relevant
management
technical
requirements
CIM Multi- According to This use case describes the aggregation of Real estate registration
ucC- department, | the data data from different departments and different | authority, real estat
REF e previded-by irdustries-en-the-GHvi-platferm—providing—a registration—retevani
02 industry the real data basis for approval officer, and business authority, real
data estate scientifically reviewing the payment of real estate owner, CIM
sharing relevant estate rights holders. The fees to be paid by platform, CIM online
business real estate rights holders include deed taxes, | platform, CIM platform
department, maintenance funds, loans and other web server, data
accurately expenses, involving taxation, banking and storage facility
review the others
payment of
real estate
rights holders
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- First Review the This use case describes the real estate Real estate registration
ucC- registration relevant registration approval officer in accordance approval officer, real
RER- | of documents for | with the regulations and standards, to review | estate registration
03 construction | real estate the real estate registration application form, authority, real estate
land use registration assignment contract, survey report and map, | owner, CIM platform,
rights applications land confirmation and other documents, CIM online platform,
and make complete the registration procedures, and CIM platform web
more issue certificates. server, data storage
scientific and facility
rational
judgments on
the sitaation
of
construction
land
CIM Provide real | Based on the The use case describes that banking staff Real estate registrdtion
ucC- estate real estate can obtain real estate registration authority, real estatp
RER- | registration registration information through CIM platform, such as registration relevan
04 information information property right information, owner information, | busihess authority, feal
for banks provided, etc., to evaluate the value of real estate, so eState owner, CIM
evaluate the as to determine the lending amount. platform, CIM onling
value of real platform, CIM platfdrm
estate and web server
decide the
amount of
loan
CIM Provide real | Based on the The use case describes that tax staff can Real estate registrafion
ucC- estate real estate obtain real estate tax infofmation through authority, Real estafe
RER- | registration registration CIM platform, quickly calculate the amount of | registration relevan
05 information information tax, and improve the ‘efficiency of business authority, feal
for tax provided, the government services. estate owner, CIM
department | tax amount platform, CIM onling
can be platform, CIM platfdrm
calculated web server
quickly
CIM Provide real | Based on the The usejcase describes that the court staff Real estate registrafion
ucC- estate real estate can-obtain the real estate registration authority, Real estafe
RER- | registration registration information through CIM platform and registration relevan
06 information information implement the sealing up quickly and business authority, feal
for the provided, the accurately. estate owner, CIM
court seal up can platform, CIM onling
be carried.out platform, CIM platfgrm
quickly and web server
accurately
CIM Viewing the |[fTo-achieve This use case describes how a real estate Real estate registration
ucC- 3D model better owner who is going to make decorations authority, real estatp
RER- | and understanding | achieves better understanding of real estate owner, CIM platfornj
07 querying of real estate structure by viewing the 3D model and and software
properties structure and querying properties on CIM platform. The developer, CIM
of my*own prepare for owner needs spatial and geometric platform, CIM onling
real estate decoration information with attributes of real estate platform, CIM platfdrm
provided by 3D visualization to make web server, data
decisions when and how to make plans for storage fnr‘ility
decorations appropriately and efficiently.
CIM- Inquiring To know This use case describes what a real estate Real estate registration
ucC- specific specific owner should prepare for the real estate authority, real estate
RER- | document document registration. The owner can conveniently owner, CIM platform
08 requirements| requirements acquire specific document requirements and and software

of real estate
registration

and to avoid
disapproval
caused by not
meeting
registration
document
requirements

submit adequate materials during
registration process online. Relevant
certificates, identifications, photos required
can be elaborated distinctly to applicant,
which can reduce the appearance of
disapproval caused by lack of material and
requirements

developer, CIM

platform, CIM online
platform, CIM platform

web server, data
storage facility
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Inquiring To achieving This use case describes how a real estate Real estate registration
ucC- the address | comprehensive | owner who is going to apply for real estate authority, real estate
RER- | and understanding | registration acquires address and process of | owner, CIM platform
09 process of process and registration. With the introduction formed by and software
real estate address of real | normalized rules of real estate registration developer, CIM
registration estate from CIM platform, applicant can gain clearly | platform, CIM online
registration so | and comprehensively a guide of sequential platform, CIM platform
as to complete | steps during the registration as well as the web server, data
the registration | location, which is time-saving and storage facility
at one time and| contributes to the success rate of
save time registration.
CIM Obtaining To obtain the This use case describes a new condition that | Real estate registraltion
ucC- the legal legal digital a real estate owner can obtain the certificate | authority, real estatp
RER- | digital version real of real estate online. Different than before, a | owner, CIM-platforn
10 version real | estate digital certificate can be issued after and software
estate certificate for confirmation online. After approval, it can be | developen,/CIM
certificate preservation simply downloaded through specified zone platform, CIM onling
on CIM platform. The digital version seems platform, CIM platfgrm
to be more convenient for use and Wweb’server, data
preservation regardless of unexpected storage facility
breakage
CIM Develop Develop and This use case describes the development Real estate registraftion
ucC- CIM design based and design of the CIM platform by CIM authority, real estatp
RER- | software on platform platform development engineer in registration relevan
11 and standards accordance with standard specifications. business authority, [CIM
software Understanding the relevant data and data platform and softwalre
standards helps personnel understand the developer, CIM
functions required by the platform and platform, CIM onling
ensure the integrity of software development. | platform, CIM platfdrm
web server, data
storage facility
CIM Operate Find This use case describes the CIM platform Real estate registration
ucC- and operational operator's and‘maintainer's use of the CIM authority, real estatp
RER- | maintain problems, do platform to"eperate information management registration relevan
12 CIM a good job in and maintenance. Information such as business authority, [CIM
platform system envirgimental parameters, number of users, platform and software
and operation and | and-user feedback can fully reflect the developer, CIM
software maintenance operation of the system. Assist operation platform, CIM onling
and maintenance personnel to monitor the platform, CIM platfdrm
system in real time, discover system web server, data
problems in time, and improve the service storage facility
capabilities of the CIM platform for real
estate registration management.
CIM Real estate | Gonduct big This use case describes research institutions | Real estate registration
ucC- registration data research | use of real estate registration management authority, real estatp
RER- | and ahd analysis data from CIM platform, to conduct big data registration relevan
13 management | to facilitate research and analysis. Comprehensive data business authority, freal
big data the collection and calculation are conducive to estate owner, CIM
research government's scientific research personnel to carry out platform and softwalre
scientific analysis and research from multi- developer, academi
decision- dimensional perspectives such as time and researcher, CIM
making space. This is so the government can better platform, CIM onlin
understand the classification sources of platform CIM platfdrm
funds, project scale and other information, web server
and make better scientific decision-making.
CIM- Platform Fully This use case describes the demand analyst Real estate registration
ucC- and understand to obtain information and carry out demand authority, real estate
RER- | software the current analysis. Understanding the status quo registration relevant
14 needs situation and (including department functions, existing business authority, CIM
analysis make a data, systems, registration management platform and software
demand processes) helps personnel quickly developer, CIM
analysis to understand the various aspects of the platform, CIM online
meet the software involved, identify possible problems | platform, CIM platform

requirements

and potential needs, and propose detailed,
accurate needs analysis to ensure the
software integrity of development.

web server, data
storage facility
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5.6.2 Use case analysis

The application of city information modelling to real estate registration management aims to:
a) integrate the real estate, its three-dimensional model data, ownership confirmation and
registration in one platform; b) improve the registration and management of mixed-use real
estate, which includes residential or commercial real estate above the ground, underground
garages and underground shopping malls; c¢) conduct spatial analysis, and generate thematic
maps of real estate information; d) realize multi-dimensional visualization, and improve the
public's understanding of the real estate from a multi-dimensional perspective; e) advance the
data exchange and connection among the real estate management authorities, financial
|nst|tut|ons court, civil affa|rs and other reIevant departments to increase the eff|C|ency of
i real
land

The ptakeholders of applying CIM to real estate registration management include€ real eptate
regigtration authority (primary beneficiary, owner and builder), real estate registration relg¢vant
busipess authority (secondary beneficiary, user), real estate owner (primary benefigiary,
builder), CIM platform and software developer (secondary beneficiary, maintainer), academic

In the application scenario of real estate registration management, the CIM platform acts|as a
hugg centre for data processing, intelligent operation, commdanication, and management| The
real lestate registration authority and related business departments integrate many different

and pther documents. The CIM platform can provide inte€lligent assistance for data sharing and
information exchange among the authority, real estate” owners, CIM platform developerd and
academic researchers. The CIM platform builds. a bridge for an efficient and effective

Fourfeen city information modelling use cases were collected in the application area of| real
estafe registration management regarding*the stakeholders of real estate registration authority
(3 uge cases), real estate registration relevant business authority (3 use cases), real eptate
owner (4 use cases), CIM platform,and software developer (3 use cases), academic reseafcher
(1 ude case) (Figure 10).

Real
estate
registration
T

| CIM-UC-RER-04 |
| CIM-UC-RER-05 |
| CIM-UC-RER-06 |

authority

| CIM-UC-RER-07 |
| CIM-UC-RER-08 |
| |
| |

Real
estate
owner

CIM-UC-RER-09
CIM-UC-RER-10

City

information \ "¢y UC-RER-11_|
modelling

platform and || CIM-UC-RER-12 |
software /| C|\.UC-RER-14 |

developer
IEC

Figure 10 — Structure of use cases of applying city information modelling
in real estate registration management regarding stakeholders
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The user stories and use cases serve different needs of applying city information modelling to
real estate registration management (Figure 11):

a) It has the ability to manage real estate registration data, such as apply requirements, apply
documents, basic documents, graphics, texts, and can categorize them into open data,
shared data, and closed data (CIM-NS-RER-01).

b) The platform has the ability to review, approve and evaluate real estate registration cases
(CIM-NS-RER-02).

c) The platform can effectively transmit and communicate the requirements, issue application
results, and provide users with real-time access to approval results (CIM-NS-RER-03).

| CIM-NS-RER-01 |

 CIMUC-RER-12 | A CIM-UC-RER-07

. CIM-UCRER-14 | )" CIM-UC-RER-10
 CIM-UC-RER-11
 CIM-UCRER-13

Needs statement:

CIM-NS-RER-01: It has the ability to manage real estate registration data, such as@pplyfequirements, apply documents, basic documents,
graphics, texts, and can categorize them into open data, shared data, and closed data.

CIM-NS-RER-02: The platform has the ability to review, approve and evaluate reahestate registration cases.

CIM-NS-RER-03: The platform can effectively transmit and communicate tHe‘requirements, issue application results, and provide users with real-time
access to approval results.

CIM-NS-RER-04: The platform can carry out different intelligent operations) including uploading, downloading, editing, and browsing data on the

platform, 2D and 3D real estate display, electronic license, etc.
IEC

Figure 11 — Structure of use.case of applying city information modelling
in real estate registration management regarding needs statement

5.6.3 Requirements for the standards
a) Data management and aggregation

o] CIM terminology

o] CIM data classification catalogue

o[ CIM data-dictionary

o] ClIM-data security

o| CIM database design specification

o CINMdata integration
b) Data review and approval

o Rules of applying CIM to real estate registration management

e Technical specification of applying CIM to real estate registration review and approval
c) Data exchange and sharing

e CIM platform data exchange and sharing specification
d) Platform intelligent operation

o CIM data interface specification

e CIM platform construction specification
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5.6.4

e [SO 37156:2020, Smart community infrastructures — Guidelines on data exchange and
sharing for smart community infrastructures

Related documents

e |SO 37166:2022, Smart community infrastructures — Urban data integration framework for
smart city planning (SCP)

e Technical guidelines for city information modelling (CIM) basic platform (China). (Published
by Ministry of Housing and Urban-Rural Development of the People's Republic of China in
September 2020)

5.7 City management using city brain
5.7.1 Use cases
See [Table 6.
Table 6 — The use cases of applying city information modelling
in city management using city brain
ID of Name of Scope/ Narrative Actors (human apd
ug uc objective non-human)
CIM Analysing To obtain the This use case describes how economy; Economy manager,
ucC- the quality of | data on behalf | manager takes measures to promotethe academic researchegr
CBR- | economic- of economic- economic development of the citys, ' Economy data storage facility},
01 development | development is one of the most important aspects of the CIM platform, CIM
and taking and monitor city management. The economy manager online platform,
correct real-time needs to know about the predominant
measures to | economic industries and their déyelopment
promote operation circumstance. Then\the economy manager
economic state. finds out the influence factors of economic
development development and‘takes measures to promote
economic development.
CIM Carrying To know This use 6ase describes how the market Market manager,
ucC- out the about market managei-maintains good market order and academic researcher
CBR- | market operation fair market competition. Good market order data storage facility},
02 supervision | environment apd fair market competition are an important | CIM platform, CIM
and maintain guarantee for economic development. The online platform, CIN
good market market manager needs to know about market | platform web serve
order and fait’| operation environment.
market
competition
CIM Carrying out | Te-promote This use case describes how the population Population managef,
ucC- population the manager monitors population mobility and academic researchgr
CBR- | management |\coordinated population structure for each street. The data storage facility},
03 development population size, population mobility and CIM platform, CIM
of population, population quality play an important role in online platform, CIN
resources, social development and stability. The platform web serve
economy and population manager needs to make
environment population coordinated with environment,
resources, economy.
CIM-= Maimtaiming To TrTomTitoT Thisuse ctase describes ow the Ttity safety City safety mmamaget,
ucC- urban the sources of | manager finds the hidden danger. Urban data storage facility,
CBR- | safety urban security | security is related to the life and property CIM platform, CIM
04 risks, find the | security of the citizens. The city safety online platform, CIM
hidden manager needs to find the hidden danger platform web server
danger and and minimize the incidence and harm of
reduce the safety accidents.
incidence and
harm of safety
accidents.
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Dealing To take This use case describes how the emergency Disaster and
ucC- with immediate manager deals with emergency events. emergency manager,
CBR- | emergency action and Different departments need to be data storage facility,
05 events minimize the collaborative to minimize the damage and CIM platform, CIM
damage and loss of emergency event. online platform, CIM
loss of platform web server,
emergency sensing equipment
event
CIM- Making plans| To know the This use case describes how the public Public resource
ucC- for public distribution of | resource manager balances development of manager, data storage
CB¥ Fesetree edteaton pHbHereseureesand-setrestheproblemof feetity—GCiMplatform,
06 construction | resources, unemployment. The public resource manager | CIM online platform
and land has the responsibility to let the public enjoy CIM platform_ web
providing resources, equal public resources and provide more server, sensing
public medical employment. equipment
service resources and
tourism
resources, the
employment
situation
CIM Governing To monitor This use case describes how the Environment manader,
ucC- environmen | the real-time environment manager deals with data storage facility,
CBR- | tal pollution | quality of air, environmental pollution. Smart city is green CIM platform, CIM
07 and water, and sustainable. The environment.manager online platform, CIN
ecological needs to protect the environment\while platform web servel,
garden and developing the economy. sensing equipment
find out the
cause and the
location of the
pollution
CIM Solving the To find out This use case describes how the public Public appeal mangger,
ucC- hot and the kinds and appeal manager obtains the effects of city data storage facility},
CBR- | difficult distributions management-from the public, finds the CIM platform, CIM
08 problems of the public existing problems in city management, takes online platform, CIN
concerned appeals and improved-measure, and enhances the platform web servel,
by the solve the public's’sense of happiness and satisfaction. | sensing equipment
public problems in a | The-public appeals reflect the effect of city
timely manner | management to a large extent. In order to
improve city management, the public appeal
manager needs to obtain the top five of the
public appeals, find out the temporal and
spatial distribution of the appeals, check the
government's processing efficiency. Then
public appeal manager finds the solutions to
the problems and strengthens the
management of regions with more appeals.
CIM Conducting-\| To have a This use case describes how the financial Financial
ucC- an better suppliers/investors evaluate whether one supplier/investor, data
CBR- | investment understanding | industry is worth investment. The purpose of | storage facility, CIM
09 in_industry of the current | financial suppliers/investors is to get a return | platform, CIM onling
situation and from the industry they invest in. The financial | platform, CIM platfdrm
problems of suppliers/investors need to know about the web server, sensing
the industry current situation and problems of the equipment
and evaluate industry before investing in the industry.
whether it is
worth
investing
CIM- Doing To analyse This use case describes how the academia Academic researcher,
ucC- research on | the city and research institutions do research on city data storage facility,
CBR- | city operation management. Academia and research CIM platform, CIM
10 management| from multiple institutions also play an important part in city | online platform, CIM

aspects and
dimensions,
find the
current
problems and
the
corresponding
solutions

management. They need to make deeper
innovation, propose improved method and
cultivate talents for city management.

platform web server,
sensing equipment
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uc uc objective non-human)
CIM- Selecting To obtain This use case describes how the CEO CEO, data storage
ucC- one market, trade, | obtains market, trade, industry and business | facility, CIM platform,
CBR- | registered industry and environment of the city, uses them for CIM online platform,
11 address for business analysis and decision making to register one CIM platform web
one environment company. server, sensing
compan of the city for equipment
and r‘?nalzing decision 4 The registering address and business scope quip
decisions making to of the company plays an important part in
on the register one the development of company. More
business company innovative and dynamic industrial
scope environment promotes the rapid development
of bhucinaoco
CIM Selecting To know the This use case describes how the citizen Citizen, data storage
ucC- the distribution of | selects the community when they buy one facility, CIM_platform,
CBR- | community educational house. CIM online'platform
12 surrounded | and medical ) CIM platfarm web
by good resources and | The hous_eholder needs to cor_|S|der the server)-gensing
educational | select one surrounding resources, especially the equipment
and medical | community schools, hospitals, before they select the
resources surrounded by | community for the house
good
educational
and medical
resources
CIM Making To know This use case describes how theitizen Citizen, data storage
ucC- optimal visitor flows makes optimal travelling schedule for visiting | facility, CIM platform,
CBR- | travelling at the scenic different scenic spots during their holidays. CIM online platform
13 schedule spots and ¢ . CIM platform web
for visiting make optimal The traveller needs to consider the visitor server, sensing
different travelling flows at the scenic spets.during the holidays equipment
scenic schedule for before they travel. Then they can make
spots to visiting optimal travelling schedule for visiting
bypass different different scenic spets to bypass periods of
periods of scenic spots high visitor flows and enjoy the scenery.
high visitor during the
flows during | holidays
the holidays
5.7.2 Use case analysis
The ppplication of city information modelling (CIM) to the city brain aims to: a) establish three-
dimensional city model; b) integrate different types of urban information; ¢) monitor, simplate
and dlisplay city operation in real-time, visually and intuitively.
The |stakeholdefs~of applying CIM to the city management include local government| and
administrations (primary beneficiary, designer, owner, maintainer and user), fingncial
suppliers/investors, developers (secondary beneficiary, user), academia and resdarch
instifutiofs)(secondary beneficiary), citizens and business owners (tertiary beneficiary).| The
locall gevernment and administrations play a critically important role to connect all the pther

stakehotders:

CIM serves as a giant data hub, central processing unit and 3D visualization platform in city
management. Firstly, the CIM can assist in creating three-dimensional city model based on
modern surveying and mapping, GIS, BIM, 3D modelling and other technologies. Secondly, CIM
integrates dynamic spatiotemporal data and builds a dynamic digital city. Thirdly, CIM displays
the real-time city operation state of the whole city, or a certain field analysed by the city brain
visually and intuitively.

Thirteen city information modelling use cases were collected in the application area of city
management regarding the stakeholders of the local government and administrations (8 use
cases), financial suppliers/investors (1 use case), academia and research institutions (1 use
case), citizens (2 use cases) and business owner (1 use case) (Figure 12).


https://iecnorm.com/api/?name=e0bb4b65d820cd2d1834e2ba1f3e2df2

- 62 - IEC SRD 63273-2:2024 © |[EC 2024

Analysing the quality of Carrying out the Carrying out population Maintaining
economic-development market supervision management urban safety

| cim-uc-sce-01 || cim-uc-sce-02 | cim-uc-scB-03 | ciM-Uc-sCB-04 |

| cim-uc-sce-05 || cim-uc-scB-06 | cim-uc-sce-07 | ciM-uc-scB-08 |
Dealing with Providing public Governing Solving public
emergency events i environmental hot problems

Local !
government and pollution
administrations

[dprusseso |

[¢]

The
city
(CIM
acce

monitored in real time(CIM-NS- CBR-G§ 2 use cases); d) city operation needs to be simu

and

i

fy management

Selecting registerq:s/

address busines

l
)

ing research on

O

Conducting an investment on industry | CIM-UC-SQ& | Selecting the community

Figure 12 — Structure of use cases of ap C|ty information modelling
in city brain regardlr\ keholders

Liser stories and use cases serve dlfferer@s\eeds of applying city information modelli
brain (Figure 13): a) the urban space ds to be displayed in three-dimensional fq
-NS-CBR-01, 1 use case ); b) differ ypes of urban information need to be stored
ssed in one platform (CIM-NS- 6&2 9 use cases ); c¢) city operation needs t

hnalysed in real time to |ssue warning effectively (CIM-NS-CBR-04, 1 use case).

b CIM-NS-SCB-03 CIM-NS-SCB-04

CIM-NS-SCB-01

C

CIM-UC-SCB-01 CIM-UC-SCB-04 |

CIM-UC-SCA@
X~

| CIM-UC-SCB-07 |

[ civ-uc-scB-09 | | cim-uc-scB-1 :r[ king optimal travelling sched{le
VA4

IEC

hg to
rmat

and
p be
ated

_ Needs statement:

dimensional format;

CIM-NS-SCB-02: Different types of urban information need to be
stored and accessed in one platform;

CIM-NS-SCB-03: City operation needs to be monitored in real time;
CIM-NS-SCB-04: City operation needs to be simulated and analysed
in real time to issue risk warning effectively

Figure 13 — Structure of use cases of applying city information modelling
in city brain regarding needs statement

IEC


https://iecnorm.com/api/?name=e0bb4b65d820cd2d1834e2ba1f3e2df2

IEC SRD 63273-2:2024 © IEC 2024 - 63 -

There are seven kinds of actors (Figure 14) participating in the use cases of applying city
information modelling in city brain. ICT service providers, evaluation indicator system and data
lake participate in every use case: data lake is the infrastructure of upper application; evaluation
indicator system is to calculate the development level of the indexes in each case; and ICT
service providers are the constructors of data lake. Other actors participate in the use cases
they need.

” Cloud -
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/ \\
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Figure 14 — Structure of use case of applying city information modelling
in city-brain regarding actors

Requirements for the standards
e Basic data specification of\gity information modelling platform

e Hvaluation model and general evaluation indicator system for urban governance level
Related documents
Releyant standards of applying city information modelling to city brain:

e 150 371662022, Smart community infrastructures — Urban data integration framewotk for
smart-City planning (SCP)

e Tlechnical guidelines for city information modelling (CIM) basic platform (China)

e Spatiotemporal infrastructure for smart city — Basic specifications (China)
e Spatiotemporal infrastructure for smart city — Evaluation indicator system (China)
e Technical specification for cloud platform of geographic spatiotemporal information (China)

e Operation and maintenance specifications for cloud platform of geographic spatiotemporal
information (China)

e Technical specification for big data of geographic spatiotemporal information (China)

e Evaluation indicator system for cloud platform of geographic spatiotemporal information
(China)
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5.8 Heritage preservation and revitalization
5.8.1 Use cases
See Table 7.
Table 7 — The use cases of applying city information modelling
in heritage preservation and revitalization
ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM A'large To exchange This use case describes how different Urban planner, econpmy
ucC- amount of a large government departments can upload manager, market
HPR- | data amount of different types of data, and urban planners manager, population
01 exchange data in can access these data by using CIM manager, CIM platfofm
multiple platform. The heritage preservation and developer;)city safet
formats revitalization planning needs to collect data manager sdisaster and
from multiple different departments, such as | emergency manager
water, transport, civil engineering, health, public resource
travel, etc. Different government manager, environmeht
departments can upload their data manager, CIM platfofm
according to the requirements in one CIM and software developer,
platform. The urban planner can access.the~ | CIM platform, CIM online
data with permission. platform, data storage
facility, CIM platform
web server
CIM User- To provide a This use case describes the level of Urban planner, CIM
ucC- friendly user-friendly operation in the CIM platform:~-Different platform and softwarp
HPR- | modelling and platform types of users will use the CIM platform. developer, CIM platform,
02 platform for data They may not have professional skills, such | CIM online platform,
integration as programming, modelling, and scenario data storage facility,
and simulation. The CIM\platform provides a CIM platform web sefver
simulation user-friendly platform without any high-level
skills operatiofy.
CIM Comment To provide a This case\describes the comment function Urban planner, econpmy
ucC- function comment of CIM.platform. Urban planners should manager, market
HPR- function communicate with different stakeholders, manager, population
03 which' include the general public, manager, CIM platfofm
Qrganizations and other government developer, city safet
departments. Urban planners need to manager, disaster anjd
present the planning and collect the emergency manager
comments of different types of public resource
stakeholders. CIM online platform provides manager, environmeht
a function of checking the comments and manager, CIM platfofm
presents their comments. and software developer,
citizen, CIM platform|,
CIM online platform,
data storage facility,
CIM platform web sefver
CIM Visualization | To provide a This case describes how urban planners Urban planner, CIM
ucC- analysis function of use CIM to set the scope of heritage platform and softwarp
HPR- visualization revitalization and the scope of buffer. developer, CIM platform,
04 analysis for Different situations need to be analysed for CIM online platform,
Setting the Setting the scope, whith mciude focat tata storage faciity;
scope of economic development, distribution of CIM platform web server
heritage heritage, transportation, etc. Urban
planning planners should set the scope of heritage
preservation and revitalization according to
the situation and set the scope of buffer for
adjustment in the future, The CIM provides
a function of visualization analysis to make
it.
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uc uc objective non-human)
CIM- Display the To provide 3D | This case describes how urban planners Urban planner, public
ucC- details of modelling for use CIM platform to visualize the heritage resource manager,
HPR- | planning in displaying the | revitalization planning in 3D format. It is citizen, CIM platform
05 a clear way | details of difficult for urban planners to envision the and software developer,
planning in a spatial form of heritage preservation and CIM platform, CIM online
clear way revitalization in multiple dimensions. The platform, data storage
CIM platform can integrate different types of | facility, CIM platform
data and information in 3D format, which web server
include land use, transportation facilities,
building height, etc.
CIM Mekirgthe Fe-exptain This—ease-deseribeshoworbanplanrers Hrbarplanrer—eitizgn,
ucC- planning and display use CIM platform to explain and display the | CIM platform and
HPHR- | easy to the planning planning. Stakeholders need to grasp some | software developer, CIM
06 understand in an easy professional knowledge and skills to platform, CIM ‘enline
way to understand the planning. However, some platform, data/storadge
understand stakeholders possibly do not satisfy these facility, CIMsplatform
requirements, such as most of general web server
public. CIM platform should provide a
function of displaying in simplified way.
CIM Data and To integrate This case describes how developers use Real estate developgr
ucC- information different types | CIM platform to access different types of urban planner, CIM
HPHR- | integration of information | data and information and analyse them: platform, CIM online
07 in one Different types of information about heritage | platform, data storage
platform and should be accessible for developers, which facility, CIM platform
different types | include quantity and type of populdtion, the web server
of situation of owners, surroundings, and
stakeholders socioeconomic condition. It is helpful to
can access calculate the cost of development and make
them a feasibility report when.developers are
submitting a tender for'the land use of
heritage programnies,
CIM Provide the | To provide This use case describes how developers Real estate developgr
ucC- information the use CIM platfoftm to access the data of civil urban planner, CIM
HPR- | of urban information of | facilities in"the historical district on the platform, CIM online
08 facilities urban planningtand use them for analysis. These platform, data storadge
facilities on facilitiés)include transport infrastructure, facility, CIM platform|
heritage scheaqls, health facilities, public park, etc., web server
revitalization which are helpful for enhancing the value of
planning local residential property and community.
Developers need to have the information of
all the existing and coming civil facilities
and calculate their impacts on the value of
the property.
CIM Obtain the T ebtain the This use case describes how the Real estate developgr
ucC- skills to use |skills to use developers obtain the skills to use the CIM urban planner, CIM
HPR- | CIM platform | ‘the CIM platform to make effective planning on land platform, CIM online
09 for platform for use and present the planning multi- platform, data storadge
development | development dimensionally. The developer has obtained facility, CIM platform
planning planning the data of the urban planning in the CIM web server
platform. The staff is trained to use the
CIM.
CIM Communicat | To This use case describes how the Real estate developégr
ucC- e with urban | communicate developers use the CIM platform to access urban planner, CIM
HPR- | planning and| with urban the data and requirements of a specific land | platform, CIM online
10 development | planning and for development. The developer can obtain platform, data storage

planning for
a specific
land

development
planning for a
specific land

the data of the urban planning in CIM
platform for their preparing, organizing, and
submitting a development request for a
specific land. The developer is authorized
to edit the CIM platform and add
information, especially including the
building information modelling (BIM) for the
specific land when the request is approved.

facility, CIM platform
web server
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ID of Name of Scope/ Narrative Actors (human and

uc uc objective non-human)

CIM- A large To exchange This case describes that the design team Project scheme

ucC- amount of and process a | combine field data collection with data designer, sensing

HPR- | data large amount processing in real time. The design of equipment, CIM

11 exchange of data in historical buildings and districts should platform, CIM online

and multiple access the spatial data from field mapping. platform, data storage
process in formats in Designers use technology (BIM, GPS, GIS, facility, CIM platform
real time real time and 3D laser scanning technology) to web server

collect building surface point cloud data and

upload them to the CIM platform in real

time. Relevant designers use them to build

a digital 3D model and instruct the work of

fierd staf.

CIM Communica | To This case describes how designers obtain Project scheme

ucC- te with real communicate the information of relevant owners. designer, urbanplanping

HPR- | estate with real Designers use the CIM platform to obtain decision makef, CIM

12 registration estate the situation of local owners to design the platform, CIM online

department registration scheme of heritage revitalization and platforn;)data storage
department reduce the problems of owners due to the facitity, CIM platform
wrong solution. Designers can edit the data | weblserver
in the CIM platform to promote the attribute
information of 3D model.

CIM Integrate To integrate This case describes that designers use-CIM | Project scheme

Us- different different types | platform to build the database of historical designer, urban planping

HPR- | types of of data for heritage. The digital database plays.an decision maker, CIM

13 data construction important role throughout the wholéproject platform, CIM online

of heritage of preservation and revitalizatien, 'which platform, data storage
database includes design scheme, construction, facility, CIM platform
operation and maintenance’ Designers can web server
use the CIM platform to\integrate different
types of data for storage and correlation
and use it to makeJpdates to the database
multi-dimensionally)in an effective way.

CIM Carrying To carrying This use case describes how the team of Project scheme

ucC- out out a designers analyse the social situation of designer, urban planping

HPH- | research in research of historicakdistricts. Historical districts decision maker, CIM

14 different heritage preservation and revitalization should platform, CIM online

dimensions preservation consider the situation of heritage buildings platform, data storage
and and social ecosystem in local community, facility, CIM platform
revitalization which includes age structure, family web server
in different structure, distribution of residents, etc.
dimensions Designers can understand local ecosystem
and development through analysing this
information, then make a suitable and
sustainable scheme.

CIM User- To-provide a This use case describes how designers use | Project scheme

ucC- friendly user-friendly CIM platform to carry out spatial analysis. designer, CIM platfofm,

HPR- | platform platform Professional software and hardware should CIM online platform,

15 carry out the spatial analysis. It is difficult to | data storage facility,
achieve all the spatial analysis methods in a | CIM platform web sefver
platform or software. In addition, the
processing of a number of data is another
problem. CIM platform can provide different
types of analysis methods and high capacity
to process these problems in an easy way.

CIM- Scheme To simulate This use case describes how designers Project scheme

ucC- simulation the scheme in | carry out the simulation and modelling of designer, CIM platform,

HPR- the CIM heritage preservation and revitalization. CIM online platform,

16 platform Designers need to model the historical data storage facility,

buildings or districts, and simulate a variety
of situations, which include housing
structure, pipeline system, road network,
shape design and so on. CIM platform can
provide a function of 3D modelling which
connects with database. It is convenient for
designers to carry out theme design in a
clear way.

CIM platform web se

rver
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CIM- Collect the To collect the | This use case describes the requirement of Project scheme
ucC- comments comments the comment function of the CIM platform. designer, urban planning
HPR- | from different| from different Designers should communicate with decision maker, real
17 stakeholders | stakeholders different stakeholders, which include the estate developer,
for enhancing | general public, companies, authorities, citizen, CIM platform,
the scheme. organizations which have their specific CIM online platform,
interest, different government departments, data storage facility,
etc. at a different stage of the planning CIM platform web server
projects. They need to present the design
and collect comments from different
stakeholders. The web CIM platform can
Nelp almost all types of Stakenolders 1o
view and comment on the design.
CIM Investment To obtain This use case describes that investors Local business.owndr,
ucC- evaluation different types | make the analysis and evaluation of urban plapnery/CIM
HPR- of data and investment based on a number of data and platform, CIM online
18 information information. Heritage preservation and platfornt;)data storage
for investment | revitalization need a large amount of facitity, CIM platform
evaluation funding, in addition to government webserver
investment. Investors make the decision of
investment by the analysis of development
potential in the future. Investors use CIM
platform to analyse relevant informatiof,
which includes socioeconomic condition;
location, relevant planning, etc., and
simulate different schemes to evaluate
whether to invest. The association of
heritage preservation and revitalization
organized by the public,also can use CIM
platform to make the scheme of investment
for effective distribution.
CIM Carrying To carry out This use case describes that research Academic researchef,
ucC- out the the research institution uses;CIM platform for promotion CIM platform, CIM online
HPR- | research in innovation in and innovation of theoretical research of platform, data storage
19 different different heritage preservation and revitalization. facility, CIM platform
dimensions dimensions Research institutions need a number of web server
and topics and topics for | data.and information as the base of
promotion and | reséarch. It means that they need to
innovation communicate with different types of
theory of departments. CIM platform can provide a
heritage platform for research institutions to satisfy
preservation these requirements. In addition, the ability
and of analysis in different dimensions and tools
revitalization. is helpful for research institution to carry
out the experiments which cannot be
achieved in a common way.
CIM Comments To obtain This use case describes how business Local business owner,
ucC- from the different types | owners obtain different types of data of the CIM platform, CIM online
HPR- | perspeective | of data and planning and scheme of heritage platform, data storage
20 of business | information preservation and revitalization, use them for | facility, CIM platform
CEQ for analysis and make comments on the web server
commenting planning and scheme. The business owners
on heritage can represent their willingness to move the
ICVita“LdtiUll bubillcbb iII tilc ilibtulibdi ullbtllbt FiUIbU
from the peer competition will drive up local rental

perspective of
business CEO

prices. To some extent, the revitalization
planning, and programme of historic district
also affect the business environment. It is
possible that shop owners pay more
attention to the new business development
mode and customer groups.
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Making the To obtain This use case describes how business Nonlocal business
ucC- final different types | owners obtain different types of data of owner, CIM platform,
HPR- | decision of data and historical district on the revitalization CIM online platform,
21 information planning, use them for evaluation and make | data storage facility,
for making the | the final decision whether to move to the CIM platform web server
final decision historical district. Relocation has some
of moving economic effects in short term and long
term. The cost of relocation in the short
term is not a small expense. In the long run,
whether the expenses such as site leasing,
water and electricity, taxes, material
procurement and stait wages can be paid
by income and make profits is an important
basis for enterprises to evaluate the
relocation decision.
CIM Updating To access This use case describes how operation Constructjon
ucC- and different types | team obtains different types of data for practitioner, CIM
HPR- | promoting of data and updating the database. Heritage databases platform, CIM online
22 the information have been one of the most important parts platferm, data storage
database for updating of digital protection and revitalization of facility, CIM platform|
and promoting | historical buildings. In addition to all kinds web server
the database of data collected during the construction<f
the project, the operation team needs to
continuously collect building data and
information in the later management,..which
include repair records, damage,‘relevant
historical literature supplementietc. It is
helpful for protection, management,
research, exhibition, update, planning, etc.
if operation team has a,relatively perfect
heritage database.
CIM Real-time To connect This use case déscribes how operation Construction
ucC- monitoring sensor with team monitors-the environment in real time. practitioner, Sensing
HPR- CIM platform Operation teanr’needs to monitor the equipment, video
23 for the historical district and buildings included in equipment, CIM
monitoring of the cultural heritage protection and platform, CIM online
regional revitalization for a long time. The factors of platform, data storage
environment surroundings can affect the lifetime of facility, CIM platform
and facilities historical buildings, which include web server
temperature, humidity, corrosion, weather,
mildew, etc. CIM platform needs to connect
with different types of sensors for the real-
time feedback of environmental changes so
that staff can adjust the environmental
condition. For example, they can use air
conditioning system to adjust temperature
and humidity by CIM system.
CIM Using sensor| To use sensor | This use case describes that operation Construction
ucC- technelogy technology for | team uses sensor technology for effective practitioner, Sensing
HPR- | for effective maintenance and protection. Sensor equipment, video
24 maintenance | maintenance technology can be used to monitor the equipment, CIM
and and protection | structure of heritage buildings, such as platform, CIM online
ptotection active radiofrequency identification (RFID) platform, data storage

tcbillluiugy, ttermet-of Tilillub tcuillluiugy,
automatic control technology, etc. Through
the monitoring of various structural
parameters, real-time and accurate data
collection of heritage buildings can be
carried out, to realize the automatic and
integrated monitoring of changes in heritage
building components.

£ T P=S1 W RN By
ratlity, OITivi pratiuriin

web server
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ID of Name of Scope/ Narrative Actors (human and

uc uc objective non-human)

CIM- Protecting To This use case describes how local residents | Local community

ucC- the living understand are involved in the heritage preservation member, urban planner,

HPR- | environment | the heritage and revitalization. The revitalization of CIM online platform,

25 and habits preservation historical districts directly affects the life of data storage facility,

for existing and residents and some issues in the planning CIM platform web server
residents revitalization is worthy of wider public discussion.

planning and Residents want to understand the planning

protecting the | and scheme of heritage revitalization by

living using the CIM platform, estimate the

environment impacts on their living environment and

and habits for | habits, make comments on the planning and

existing present their requirement.

residents

CIM Selecting To This use case describes how citizen who is Nonlocal community

ucC- the understand going to move into the historical district is member, urban planper,

HPR- | community the heritage involved in revitalization planning. The CIM onling platform,

26 for new revitalization household needs to consider the housing data storage facility,

home planning and price, surroundings, relevant facilities, Clivhplatform web sefver
selecting the transportation situation, public facilities,
community for | etc. With the analysis of this information,
new home. they can make the final decision of moving
and relocate to their new home.

CIM Comment To provide a This use case describes how a tourist is Nonlocal community

ucC- function of involved in the heritage preservation_and member, urban plannper,

HPR- comment revitalization planning by making CIM online platform,

27 comments. Tourism is one of important data storage facility,
driving force for heritage revitalization. A CIM platform web sefver
number of historical buildings and districts
have become valuable tourist resources.

The comments of tourists will influence the
reputation of histofical buildings and
districts. Operationteam can find the
existing problems and promote the heritage
preservation(and service. It is helpful to
provide an excellent experience to tourists.

CIM Making a To access This-us€e case describes how tourists Nonlocal community

ucC- travel plan different types | access the data of tourist sites and make member, urban plannper,

HPR- of data and thejr travel planning. Tourists need to CIM online platform,

28 information aecess different types of data and data storage facility,

for making a information to understand the tourist sites CIM platform web sefver
travel plap and their surroundings, which include traffic

situation, ticket booking, opening time, peak

period of population, restaurant, etc.

Tourists analyse this information and make

suitable travel plans and routes according

to their situation.

CIM Making the To estimate This use case describes the role of Construction project

ucC- final detision| the planning government in making a heritage approval manager,

HPR- | to approve based on the revitalization planning. Governments obtain urban planner, CIM

29 thecheritage | feedback from | the plan from urban planners, display the online platform, data

revitalization | different plan multi-dimensionally for the general storage facility, CIM
planning and | stakeholders public and make the final decision. Before platform web server
relevant and to make the final decision of the heritage
policy the final revitalization, governments need to display

decision to it for the general public and collect the

approve the feedback.

heritage

revitalization
planning and
relevant
policy
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5.8.2 Use case analysis

The application of city information modelling to heritage preservation and revitalization aims to:
a) build heritage building information modelling; b) strengthen the link between the digital model
and the physical realm of heritage assets; c) provide more effective learning and communication
tool for the general public to increase their awareness of heritage preservation; d) support the
preventive conservation and revitalization of heritage places.

The stakeholders of applying CIM to the heritage preservation and revitalization include urban
planner (primary beneficiary, designer, user), real estate developer (secondary beneficiary,
user, bquer) prOJect scheme de3|gner (secondary benef|C|ary, user, bwlder) academlc

rese iary,
maintainer), business owner (tert|ary benef|C|ary) general publlc (fourth beneflcary)
government (owner, maintainer, designer). Urban planners play a critically important’rgle to
connlect all the other stakeholders.

CIM gerves as a giant data hub, central processing unit and communication platform in herjtage
preservation and revitalization. It is a massive data processing centre, visualanalysis integrator,
intelligent operation and maintenance centre, communication platform..First, CIM platform} can
stord and manage different types of data from multiple departments®and has huge capacity.
Secdnd, CIM integrates modern surveying and mapping, BIM,CIoT, digital city and ¢ther
technologies, and carries out a variety of data analysis in the form of three-dimensional mpdel,
which is beneficial for the government to make decisions, planfhers and designers to make more
scientific and effective analysis. Third, the combination of ‘CIM platform and 10T is helpfyl for
the real time monitoring of the overall period of heritage preservation and revitalization prgject,
such|as surveying and mapping and environment monitering. Finally, CIM platform allows more
stake¢holders to participate in the heritage revitalization’for information flow.

herithge preservation and revitalization regarding the stakeholders of the urban planner (§ use
casep), real estate developer (4 use cases), project scheme designer (7 use cases) , academic
resegarcher (1 use case), business owner(3 use cases), construction practitioner (3 use capes),
gengral public (4 use cases), and government (1 use case) (Figure 15).

Twenty-nine city information modelling use cas€s were collected in the application aria of
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CIM-UC-HPR-29
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CIM-UC-HPR-16
CIM-UC-HPR-17

Project scheme
designer

City information
modelling in
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Figure 15 — Structure of use ca s of applying city information modelling
in heritage prevention qr@ﬁvitalization regarding stakeholders
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5.8.3 Requirements for the standards
The [CIM standards when considering its application to heritage prevention and revitaliz
should consist of the requirements of different s of data, which include but are not lin
to tHe format of the data. Moreover, the standards should define different leve
permjission and access for different users ich include but are not limited to level of pr
administrators, contributors, readers an mmenters.

Q\
5.8.4 Related documents \O

CIM-NS-
HPR-01 (7)

CIM-NS-
HPR-02 (6)

— 72 —

CIM-NS-
HPR-03 (4)

0w —

n —

—

Need statement:

CIM-NS-HPR-01: The platform supports data collection, data management and data storage,
these data include different types of data and can be accessed in this platform; N
CIM-NS-HPR-02: Different types of heritage data and information need to be integrated, analysed (1/'
with high-precision and simulated for different themes of revitalization projects; /
CIM-NS-HPR-03: The revitalization planning needs to be exhibited in a intelligible way, such as

3D modelling;

CIM-NS-HPR-04: Heritage operation needs to be displayed in 3D format and be monitored in real tirﬁi‘D
CIM-NS-HPR-05: Different stakeholders can effectively communicate with each other and comme%
the heritage revitalization planning in a user-friendly platform;

CIM-NS-HPR-06: User with authorization can carry out different operations for their require

without high level skills, which include uploading, downloading and editing data..

Figure 16 — Structure of use cases of applying citgg‘f’ormation modelling
in heritage prevention and revitalization rega&'
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5.9 Transportation infrastructure planning

5.9.1 Use cases
See Table 8.
Table 8 — The use cases of applying city information modelling
in transportation infrastructure planning
ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM Analysing To assess the | This use case describes the role of officials Official of transport
ucC- the impact of | economic, of transport infrastructure planning in infrastructure ptannjng,
TIP infrastructure| environmental | building transport links for economic CIM platform;~CIM
01 of transport | , and social development. Governments are constantly online platform; datp
development | impacts of the | looking for ways to develop their road storage facility, CIM
and taking initiatives networks and other transport links to meet platformsweb serve
correct their economic, political and social needs. In
measures to some jurisdictions this will mean building
promote net- brand new roads, in others it will mean
zero focusing on refurbishing, widening and
development extending existing roads. It should also
tackle net-zero while balancing trade-offs«
CIM Taking To take This use case describes the role of officials Official of transport
ucC- correct correct of transport infrastructure planning,in-taking infrastructure plannjng,
TIP measures to | measures to correct measures to mitigate the\impact of CIM platform, CIM
02 mitigate the | mitigate the development. The builder or maintainer is online platform, datp
development | impact of responsible for the management of roads, storage facility, CIM
development and public transportationyeétc. New roads are | platform web serve
expensive, and governments are often
unable or unwilling o eommit fiscal spending
to roads. This is,an’area where project
financing and public—private partnership
projects are becoming more and more
common.
CIM Understandi | To This use-case describes the role of officials Official of transport
ucC- ng the new understand of transport infrastructure planning in infrastructure plannjng,
TIP travelling the new applying CIM to understand the new CIM platform, CIM
03 possibilities | travelling travelling possibilities. online platform, datp
possibilities storage facility, CIM
platform web serve
CIM Building To This use case describes the role of officials Official of transport
ucC- transport understand of transport infrastructure planning in infrastructure plannjng,
TIP links for theloverall applying CIM to understand overall net-zero CIM platform, CIM
04 economic net-zero strategy and implementation plan when online platform, datp
development [\ strategy and building transport links for economic storage facility, CIM
implementatio | development. platform web serve
n plan
CIM Involving To involve This use case describes the role of officials Official of transport
ucC- publicrin public in of environmental authorities in applying CIM infrastructure plannjng,
TIP modelling modelling and | to understand how the impacts created by CIM platform, CIM
05 and decision involving public in modelling and decision online platform, dath
descision making makingpropare-fertaking-correctmeasures storage-facitity—GHv
making prepare for to mitigate the impact of development. Public | platform web server
taking correct | involvement standard is a statement of good
measures to practice that describes the approach on
mitigate the which assessment of impacts the public
impact of should be involved in.
development
CIM- Understandi | To This use case describes the role of private Private infrastructure
ucC- ng the understand infrastructure developer in making correct developer, CIM
TIP - available the available measures to mitigate the impact of platform, CIM online
06 data and data and development. New road is expensive. The platform, data storage
relevant relevant private infrastructure developer wants to facility, CIM platform
technology technology understand the available data and relevant web server
technology, use them for making the correct
measures to mitigate the impact of
development.
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Developing To understand | This use case describes the role of officials Private infrastructure
ucC- new the overall net-| of transport infrastructure planning in developer, CIM
TIP - | transportati | zero strategy applying CIM to understand overall net-zero platform, CIM online
07 on facilities and strategy and implementation plan when platform, data storage
implementation| developing new transportation facilities. facility, CIM platform
plan web server
CIM- Examining To understand | This use case describes how the officials of Official of
ucC- transport the impact environmental authorities use CIM as a tool environmental
TIP - infrastructure| created by the | to examine and understand the impact authorities, CIM
08 development | transport created by the transportation infrastructures. platform, CIM online
s-by-offieiato—T—iRfrastraetares ptatform—aata—storage
of development facility, CIM platform
environment web server
al authorities
CIM Examining To examine This use case describes how the officials of Official of
ucC- transport and environmental authorities apply CIM to environmental
TIP infrastructure| understand understand the impacts created by new autharities, CIM
09 development | the impacts travelling possibilities and take the correct platform, CIM onling
s by the created by measures to mitigate the impacts created by platform, data storage
officials of new travelling | the development. Officials of environmental facility, CIM platform
environment | possibilities authorities are responsible for reducing web server
al authorities emissions, building the capability and
capacity required to inform decision-making;
and maintaining public consent withimeeting
net-zero goals.
CIM Reviewing To understand | This use case describes howhe officials of Official of
ucC- and the impact environmental authorities@pply CIM to environmental
TIP correcting created by the | understand the impacts(created by new authorities, CIM
10 approach transport transport infrastructure’in“order to review the | platform, CIM onling
being infrastructures | current approach being adopted and correct platform, data storage
adopted development it if needed. facility, CIM platform
web server
CIM Examining To understand | This use case describes how the utility Utility services
ucC- transport the impact services provider uses CIM as a tool to provider, CIM platfdrm,
TIP infrastructure| created by the | examipe and understand the impact created CIM online platform
11 develop- transport by thextransportation infrastructures. It will data storage facility],
ments by infrastructures | help to provide basic necessities such as CIM platform web
utility development water, electricity, waste management, etc. to | server
services citizens.
providers
CIM Estimating To This use case describes how the real estate Real estate develogers,
ucC- the price of | undefstahd developers use CIM to understand the CIM platform, CIM
TIP the land thesimpacts impacts created by the existing and new online platform, dath
12 created by the | transport infrastructure. They can estimate a | storage facility, CIM
existing and price of the bidding land by using CIM and platform web serve
new transport | considering the impact of transport
infrastructure.
CIM Citizens’ To allow This use case describes how the citizens use | Citizen, official of
ucC- involvement | communities CIM to participate in the decision making transport infrastrucfure
TIP in-the to proactively relevant to new transport links for economic planning, CIM platf¢rm,
13 decision plan, predict development. Citizens are encouraged to CIM online platform
TTaking angd prepare partictpate tthe pubtic foroms, offictat data storage facitity,
relevant to for develop- website to present their comments CIM platform web
new mental infrastructure proposal and to let their local server
transport impacts government know of any concerns and
links appeals.
CIM- Co- To allow This use case describes how officials in Official in United
ucC- ordinating communities United Nations — United Nations Framework Nations — United
TIP - | UN to proactively | Convention on Climate Change use CIM to Nations Framework
14 sustainable plan, predict coordinate the UN sustainable development Convention on Climate
development | and prepare goals. The UN's role is to assist and Change, CIM platform,
goal for develop- facilitate the net-zero standard. The CIM online platform,
mental coordination can enable more understanding | data storage facility,
impacts on technical terms of the overall net-zero CIM platform web

strategy and implementation plan.

server
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5.9.2 Use case analysis

The application of CIM to transport infrastructure planning aims to: a) assess the economic,
environmental, and social impacts of the initiatives; b) allow communities to proactively plan,
predict and prepare for developmental impacts; c) achieve the larger institutional goals of net-
zero and sustainable resource usage; d) improve the way data and inputs are utilized and how
the overall process functions to keep pace with technological growth.

The stakeholders of applying CIM to transportation infrastructure planning include official of
transport infrastructure planning (primary beneficiary, designer, and maintainer), private
infrastructure developer (secondary beneficiary, designer, and user), official of environmental

c benc T designer, and user), U V_Service provider econdary
ficiary, designer, and user), real estate developer (primary or secondary benefigiary,
er or user), citizen (tertiary beneficiary and user), and official in United Nations + Upited
Natigns Framework Convention on Climate Change (tertiary beneficiary and designef or user).

Fourfeen city information modelling use cases were collected in the application arda of
trangportation infrastructure planning regarding the stakeholders of the ’afficial of trangport
infragtructure planning (5 use cases), private infrastructure developer (2'use cases), officjal of
env';lonmental authorities (3 use cases), utility service provider (1\uUse case), real eptate
developer (1 use case), citizen (1 use case), and official in United, Nations — United Nations

Framework Convention on Climate Change (1 use case).

The pser stories and use cases serve different needs of applying city information modellipg to
trangportation infrastructure planning (Figure 18):

a) Holicymakers and modelers are to deliver a plan for transitioning transport infrastrugture
odelling to a net-zero footing (CIM-NS-TIP-01);

b) Both public and private sector clients need>to understand the availability of data, toold and
e advancements happening in the industry (CIM-NS-TIP-02);

—

ew mobility types, from the small-scales of ridesharing, bike-sharing, and shared scopters
;Eautonomous vehicles and intraurban electric vertical take-off and landing (eV[TOL)

c)

= Z

<

hicles are planned to enter the mobility market in the next decade. There is a neg¢d to
commodate the new travelling possibilities within a set of rules and standards (CIM-NS-
IP-03).

—

PRIVATE
INFRASTRUCTURE CIM-UC-TIP-02 CIM-UC-TIP-03
COMPANIES

GOVERNMENT CIM-UC-TIP-02 CIM-UC-TIP-03

CITIZEN/PUBLIC CIM-UC-TIP-02 CIM-UC-TIP-03

UNITED NATIONS CIM-ULIC-TIP-02

ENVIRONMENT
AUTHORITIES

UTILITIES PROVIDER

SPECIAL INTEREST
ENVIRONMENTAL CIM-UC-TIP-03
GROUP

IEC

Figure 17 — Structure of use cases of applying city information modelling
in transport infrastructure planning regarding stakeholders
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CIM-NS- |Policymakers and modellers are to deliver a plan for CIM-UC- Analyzing the impact of infrastructure of transport development and taking
TIP-01 [transitioning transport infrastructure modelling to a net-zero TIP -01 correct measures to promote net-zero development
footing.
CIM-NS- Both public and private sector clients need to CIM-UC- Analyzing the impact of infrastructure of transport development and taking
TIP-02 [understand the availability of data and tools and the TIP -01 correct measures to promote net-zero development
advancements happening in the industry.
CIM-NS- Both public and private sector clients need to CIM-UC- Analyzing the impact of infrastructure of transport development and taking
TIP-02 [understand the availability of data and tools and the TIP -01 correct measures to promote net-zero development
[ |advancements happenng n e naustry.
CIM-NS- Pol|cyma!(ers and mod.ellers are to deliver a plan for CIM-UC- Analyzing the impact of infrastructure of transport development@nd.talding
transitioning transport infrastructure modelling to a net-zero
TIP-g2 footing TIP -01 correct measures to promote net-zero development
Policymakers and modellers are to deliver a plan for . . . 5
CIM-NS- 2. . X CIM-UC- Analyzing the impact of infrastructure of transport develepment and talfing
transitioning transport infrastructure modelling to a net-zero
TIP-g2 footing TIP -01 correct measures to promote net-zero developrent
New mobility types, from the small-scales of ridesharing, bike-
sharing, and shared scooters to autonomous vehicles and
CIM-NS- intre_aurban electric Vertical Take-off an_q Landing (_eVTOL) CIM-UC- | Analyzing the impact of infrastructure of transpert development and taing
TIP-q3 |vehicles are planned to enter the mobility market in the next TIP -01 correct measures to promoté net=zero development
decade. There is a need to accommodate the new travelling
possibilities within a set of rules and standards.
New mobility types, from the small-scales of ridesharing, bike-
sharing, and shared scooters to autonomous vehicles and
CIM-NS- intre_aurban electric Vertical Take-off an_q Landing (_eVTOL) CIM-UC- | Analyzing the impact ofinfrastructure of transport development and taing
TIP-q3 |vehicles are planned to enter the mobility market in the next TIP -01 correct méasures to promote net-zero development
decade. There is a need to accommodate the new travelling
possibilities within a set of rules and standards.
IEC
Figure 18 — Structure of use cases of applying city information modelling
in transport infrastructure planning.regarding needs statement
5.9.3 Requirements for the standards
Multiple data in different formats shouldbe integrated in the CIM platform. Multiple users apply

the (

5.9.4

Exisfing intelligent transportation infrastructure planning relevant standards:

I
€
S

a —

5.10

IM platform when they are involved in the transport infrastructure planning.

Related documents

BO/TR 16786:2045;" Intelligent transport systems — The use of simulation models for
valuation of traffic’ management systems — Input parameters and reporting template for
mulation of traffic signal control systems

bO 175722472022, Intelligent transport systems (ITS) — Location referencing for geographic
atabases~— Part 1: General requirements and conceptual model

Traffic management

5.10.

1 Use cases

See Table 9.
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Table 9 — The use cases of applying city information modelling in traffic management

ID of Name of Scope/ . Actors (human and
uc uc objective NGRS non-human)
CIM- | Traffic To urge law This use case describes uploading the Traffic police, citizen,
ucC- accident enforcement location information of a traffic accident to video equipment,
TRM- | data officers to the CIM platform through crowd reporting mobile phone, CIM
01 reporting deal with and video surveillance equipment and online platform, data
traffic marking its location in the digital city space. storage facility, CIM
accidents The traffic police can visit the location of the platform web server
traffic accident through the CIM platform and
obtain the route of arrival.
CIM Traffic To make a TAIS USE case describes that traffic police Traffic police, videg
ucC- accident preliminary retrieve historical road section surveillance equipment, CIM,onljne
TRM- | record judgment on a | videos of traffic accidents on the CIM platform, data~sterage
02 traffic platform to understand the road section facility, CIM platform
accident conditions before and after the accident and web server
the cause of the accident, so as to make a
more scientific and reasonable preliminary
judgment.
CIM Traffic To warn This use case describes the traffic police Traffic police, citizep,
ucC- accident residents to uploading the final judgment result of a CIM online platform
TRM- | punishment | obey traffic traffic accident to the CIM platform. On the data storage facility],
03 announcem | rules one hand, the punishment result is sent.to CIM platform web
ent the mobile device of the relevant personnel server
to implement the punishment decision; on
the other hand, it can highlight aréas where
traffic accidents occur frequently to remind
the driver to pay attention to driving safety.
CIM Tracking the | To narrow the | This use case describes, the use of the CIM Traffic police, vided
ucC- whereabouts | search scope platform by traffic police to track the equipment, CIM onljne
TRM- | of illegal of illegal whereabouts of illegal traffic criminals. The platform, data storage
04 traffic traffic traffic police read‘\the video surveillance facility, CIM platform
offenders offenders equipment at the location of the traffic web server
accident, identify the image of the vehicle
that caused'the accident, and compare it
with the~video surveillance content of the
surrounding road section during the
corresponding period, in order to determine
the' vehicle's escape direction and analyse
the potential area.
CIM Reporting To dredge This use case describes that the traffic Traffic police, video
ucC- of traffic traffic police read real-time video surveillance on equipment, CIM onljne
TRM- | jam section pressure.in a the CIM platform, discover road congestion platform, data storage
05 information timélysmanner | in time, and locate the location of the road facility, CIM platform
section and the way of arrival. In addition, web server
the traffic police can also analyse and form a
traffic congestion solution based on the
historical traffic flow data of the surrounding
roads stored in the CIM platform, so as to
effectively carry out on-site traffic dredging.
CIM Simultaneo | To avoid This use case describes that after the traffic Traffic police, in-vehicle
ucC- us update aggravating police locate the congested road section on system, CIM online
TRM= of traffic traffic the CIM platform they analyse the platform data storalge
06 jam congestion surrounding potential inbound road sections facility, CIM platform
information by using analysis tools, so that the web server

information can be synchronized to the in-
vehicle system to remind drivers to avoid the
congested road section and related inbound
road sections in advance.
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Distributing | To deal with This use case describes the distribution of Traffic command centre
ucC- traffic law traffic law enforcement cases by traffic command manager, traffic police,
TRM- | enforcement | accidents in centre. On the CIM platform, traffic command | mobile phone, CIM
07 cases time centre manager conducts a one-screen view online platform, data
of the number and distribution of traffic storage facility, CIM
pending enforcement cases and the location platform web server
of existing traffic police, so as to facilitate
the distribution of pending enforcement
cases to the mobile phones of surrounding
traffic police.
CIM frproviaeg To-improve Thisuse-easedeseribeshowaceordingte Head-oftraff
ucC- traffic traffic safety the time and location of historical traffic management
TRM- | safety accidents, the head of traffic management department, CIM orline
08 department queries the environmental platform, data.storage
information at that location and time period facility, CIM platform
on the CIM platform, analyses the cause of web server
the accident with the help of manual and
computer means, and simulates and forms a
corresponding preliminary solution to
improve travel safety.
CIM Data To This use case describes how the head of, Head of traffic
ucC- collection understand traffic management department reads the management
TRM- | on the the current integrated road network, road facilities, department, CIM orfline
09 current situation of historical road flow, historical traffic.pfoblem platform, data storage
status of transportation | statistics and other information intégrated in facility, CIM platform
transportati | facilities the CIM platform and carries out visualized web server
on facilities | planning traffic status analysis.
planning points
CIM Demand To analyse This use case describles How to use the CIM Traffic managemen
ucC- analysis of the matching platform to clarify the direction of planner, CIM online
TRM- | transportati | of transportation facilities planning. On the CIM | platform, data storage
10 on facilities | transportation | platform, head of‘traffic management facility, CIM platform
planning facilities department.analyses the distribution of web server
planning and planned landraround the traffic planning
residents’ facilitiesithe change trend of the permanent
needs populdtion, and the change trend of traffic
travel modes to determine whether the
planned facilities can meet the living and
production needs of residents.
CIM Simulation To provide This use case describes how to use the CIM Traffic managemen
ucC- and planning platform to simulate and deduct planner, CIM onling
TRM- | derivation solution transportation facilities planning. Traffic platform, data storage
11 of analysis management planner uploads the completed facility, CIM platform
transportati | fungtion traffic facility planning to the CIM platform, web server
on facilities and conducts a quantitative analysis based
planning on the scale, type and service capacity of
the traffic planning facility, so as to make a
preliminary judgment on the impact of the
traffic planning facility after it is completed.
CIM Pubtic To provide This use case describes how the public Traffic managemen
ucC- announcem | public opinion | participates in the planning of transportation planner, citizen, CIM
TRM- .'ént of consultation facilities. Traffic management planner online platform, dath
12 transportati | channel uploads the completed traffic facility planning | storage facility, CIM
on facilities plan to the CIM platform and opens the platform web server
planning public consultation channel. Citizens can log
on to the CIM platform to visually observe
the planning indicators and the spatial
relationship between the planned
transportation facility model and surrounding
building models and submit consultation
opinions.
CIM- Comparison | To provide This use case describes how to choose the Traffic management
ucC- of multi-scheme best plan among multiple plans. Traffic planner, CIM online
TRM- | transportati comparison management planner uploads multiple platform, data storage
13 on facilities | function planning of the same land to the CIM facility, CIM platform
planning platform and compares them visually on the web server

same screen in order to choose a more
reasonable planning.
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CIM- Daily To find a This use case describes how the local Local community
ucC- transporta- suitable travel | community members use the CIM platform to | member, in-vehicle
TRM- | tion route find a suitable driving route within in-vehicle system, GPS system,
14 system. Although two-dimensional travel CIM online platform,
navigation currently exists, by accessing data storage facility,
three-dimensional model data, the three- CIM platform web
dimensional scene of the driving road can be | server
described, so that when local community
members drive, they can accurately locate
the destination.
CIM Previdirg Aerotein Thistse-easedeseribeshowtheGH Leeat-corrmtity
ucC- parking penalties for platform provides parking guidance services member, in-vehidle
TRM- | guidance illegal parking | for local community members. Local system, CIM ohline
15 service community members can view the parking platform, data.storage
conditions around the place in real time by facility, CIM platform
using in-vehicle system, when they drive to web server
the destination, including the parking area,
the number of parking lots, and the location
of parking spaces.
CIM Public To optimize This use case describes how the CIM Local community
ucC- transportati | the public platform provides public transportation member, mobile phene,
TRM- | on services | travel services for local community membersL6cal | CIM online platform
16 experience community members can use their mobile data storage facility},
phones to check public transportation routes CIM platform web
and waiting time in real time, which is server
convenient for residents to control public
transportation travel.
CIM Shared To providing This use case describes Tacal community Local community
ucC- bicycle shared members accessing the €IM platform member, mobile phone,
TRM- | service bicycle through their mobilé.\phone to read the CIM online platform
17 service distribution area,, service range and cycling data storage facility,
route of shared bicycles under their current CIM platform web
location, so,that' they can find shared server
bicycles.
CIM Travel To provide This use tase describes nonlocal community | Nonlocal communit
ucC- service travel members who travel accessing the CIM member, mobile phone,
TRM- services for platform through mobile phones, visiting the CIM online platform
18 tourists city's tourist attraction model, clarifying the data storage facility},
spatial location and travel route of the CIM platform web
attraction, and carrying out travel. server
CIM Optimization | To improve This use case describes how a bus company | Bus company chief
ucC- of bus the service chief executive uses the CIM platform to executive, public
TRM- | operation levehof public | optimize the company's operating model transportation
19 mode transportation | based on the GPS system. The CEO reads company, GPS sysfem,
the peak travel time and stop information on CIM online platform
the CIM platform in order to find that it data storage facility},
should reduce or increase the time for CIM platform web
dispatching public vehicles in order to adjust | server
the operating mode.
CIM Handling To respond to | This use case describes how a bus Bus operations
ucC- emergencies | emergencies operations manager responds to bus manager, public
TRM=—1mpubtic of pubiic EIMeTrgencies. By Conmecting to the video transportation
20 transporta- transportation | monitoring equipment mounted on the bus, companies, video
tion vehicles the internal monitoring video can be obtained | equipment, CIM online

in real time. Through the image recognition
technology of the CIM platform, identify
people or events that can threaten the safety
of public transportation in the video, and
remind the company's CEO to deal with it.

platform, data storage
facility, CIM platform
web server
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Bus service | To provide This use case describes how a bus Bus operations
ucC- optimization | high-quality operations manager provides residents with manager, public
TRM- bus travel high-quality bus travel services. By transportation
21 experience connecting to the GPS system of buses, the companies, GPS
real-time location data is obtained, and the system, CIM online
average speed of the vehicle and the time of | platform, data storage
arrival at each stop are calculated according | facility, CIM platform
to the moving time and distance. At the same | web server
time, the calculation results are
simultaneously updated to the CIM platform
to provide an information source for
Tesidents 1o mquire about bus travel
services.
CIM Multi- To promote This use case describes that different Technician mtraffiq law
ucC- departmental| information stakeholders share information based on the | enforcement
TRM- | business sharing CIM platform to improve traffic law department, traffic
22 coordination | among enforcement efficiency. When it comes to command centre
in traffic law | stakeholders traffic violations, command centre manager manager, traffic pollce,
enforcement | to improve requires a technician in traffic law ClWplatform, data
law enforcement department to collect and storage facility, mobile
enforcement analyse accident information by analysis devices, CIM platfofm
effectiveness tools. And the analysis results will be web server
transmitted to traffic police mobile devices to
assist traffic enforcement.
CIM Traffic To ensure the | This use case describes traffic faeility daily Traffic facility
ucC- facility daily operation supervision. Through:the data maintainer, traffic
TRM- | operation operation of interface, the real-time operation data of facilities, CIM platfdrm,
23 supervision | traffic traffic equipment is imported into the CIM data storage facility,
for equipment platform, which is conyénignt for traffic CIM platform web
maintenance facility maintainer to retrieve or query data. server
Also, by setting thé\pre-warning value, an
alarm is issued when the operating data
reaches or is about to reach the pre-warning
value to remind’maintainers to carry out
facilities maintenance.
CIM Online bus To generate a | This'use case describes that bus company Bus company plannfer,
ucC- plan and scientific bus planners use the analysis tools of the CIM bus company chief
TRM- | adjustment planning route | platform to adjust and improve bus route executive, CIM
24 ptan, including the adjustment of bus stops platform, data storage
or routes. Also, bus company chief executive | facility, CIM platform
can consult the final bus plan to determine web server
whether it is suitable for the company's
development strategy.
5.10{2 Use case analysis
The ppplication’of city information modelling (CIM) to traffic management aims to: a) provide
real-lime,-monitoring of urban traffic operation status; b) improve the level of urban tfaffic

shar

pIanTing management and decision-making; c) establish business collaboration and informption
ng.channels among various stakeholders.

The stakeholders of applying CIM to traffic management include government, which contains
traffic law enforcement department and traffic management department (primary beneficiary,
maintainer and owner); public transportation companies (secondary beneficiary and user); and
users in traffic (secondary beneficiary and user), which include drivers, cyclists and pedestrians.
Government plays a critically important role to connect all the other stakeholders.

In traffic management, CIM serves as the basic data centre for government departments and

as a communication platform for cross-departmental

collaboration.

It integrates basic

geographic data from various departments and real-time dynamic data from sensor equipment
to show the government the real-time status of the three-dimensional traffic operations and to

provide government departments with traffic operation status monitoring,

illegal traffic

behaviour tracking, and traffic operation management technical service support.
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At the same time, it can visually display the planning of transportation facilities to relevant
stakeholders and collect their opinions, so as to adjust and improve the planning of
transportation facilities. In addition, it can also provide information search and visual analysis

tools for the public and bus company.

Twenty-four city information modelling use cases were collected in the application area of traffic
management regarding the stakeholders of traffic law enforcement department (8 use cases),
traffic management department (7 use cases),
transportation companies (4 use cases) (Figure 19).

CIM-UC-TRM-01

Traffic law

CIM-UC-TRM-02
enforcement

CIM-UC-TRM-03 department

CIM-UC-TRM-04

CIM-UC-TRM-05

CIM-UC-TRM-06

CIM-UC-TRM-07

City information

Traffic
management
department

users in traffic (5 use cases), public

CIM-UC-TRM-08

CIM-UC-TRiM-09

CIM-UC-TRM-10

C!M-UC-TRN -11

CIM-UC-TRM-12

CIM-UC-TRM-13

CIM-UC-TRM-22

modelling in traffic

"y U

The user stories and use cases serve:

envirtmment need to be underst
); b) quantitative and vis|
traffic solutions (CIM-NS-T

in traffic managem

traffic management (Figure 20) d@*he

management

Figure 19 — Structure of use case o plylng city information modelling
egarding stakeholders

CIM-UC-TRM-23

erent needs of applying city information modellipg to
situation of traffic events and the surrourding
in an intuitive and visual way (CIM-NS-TRM-01, 2 use
nalysis models need to be used to analyse the ratlonal ty of
2, 7 use cases); c) different types of traffic data need fo be

merded into a unified platform’ to facilitate effective data search and acquisition (CIM-NS-TRM-

data|based on CIM&

S

@)

D
&

03, Quse cases) and d al-time synchronous update of multi-terminal traffic operating sfatus
rm needs to be built (CIM-NS-TRM-04, 6 use cases).
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CIM-UC-TRM-02 CIM-UC-TRM-05 CIM-UC-TRM-01 CIM-UC-TRM-03
CIM-UC-TRM-04 CIM-UC-TRM-08 CIM-UC-TRM-12 CIM-UC-TRM-06
Need statement: CIM-UC-TRM-09 CIM-UC-TRM-14 CIM-UC-TRM-07
CIM-NS-TRM-01: The situation of
traffic events and the surrounding
environment need to be understood CIM-UC-TRM-10 CIM-UC-TRM-15 CIM-UC-TRM-20
in an intuitive and visual way;
CIM-N$=TRM=02Quamntitative-ard
visual gnalysis models need to be CIM-UC-TRM-11 CIM-UC-TRM-16 C|M-UC-TR|\&
used td analyse the rationality of 2
ffic golutions;
CIMNLTRML03: Diferent types of CIM-UC-TRM-13 CIM-UC-TRM-17 C|M-UpI%M-2 D
traffic qata need to be merged into —
a unifigd platform to facilitate
effective data query and acquisition; CIM-UC-TRM-24 CIM-UC-TRM-18
CIM-N$-TRM-04: A real-time
synchrgnous update of multi-terminal
traffic dperating status data based CIM-UC-TRM-19
on CIM platform needs to be built.
CIM-UC-TRM-23

n —

nh=— » —

5.11

eptember 2020)

Water management

3 Requirements for the standards

4 Related documents

Figure 20 — Structure of use case of applying city{information modelling
in traffic management regarding needs statement

ideo monitoring equipment data access standard

IM platform traffic data processing and application standard
ata classification of applying CIM to traffic management
ata dictionary of applying CIM to traffic management

raffic management data exchange and sharing based on CIM platform standard

IEC

5O 37156:2020, Smart( community infrastructures — Guidelines on data exchange| and
haring for smart community infrastructures

5O 37166:2022, Smart community infrastructures — Urban data integration framework for
mart city planning (SCP)

echnical guidelines for city information modelling (CIM) basic platform (Published by
inistry ef\Housing and Urban-Rural Development of the People's Republic of Chipa in

5.11.

1 Use cases

See Table 10.
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Table 10 — The use cases of applying city information modelling in water management

ID of Name of Scope/ . Actors (human and
uc uc objective NGRS non-human)
CIM- | A 3D water To visually This use case describes that the water Water resources
ucC- thematic show the resources utilization planner can access the utilization planner,
WAM | model current status | 3D water thematic model on the CIM platform | sensing equipment,
-01 of the water to grasp the status of the water environment. CIM platform
environment By docking with urban water environment developer, CIM online
sensing equipment, such as water level platform, data storage
monitors and water quality monitors, the facility, CIM platform
monitoring data related to the water web server
environment are collected reqularly and
superimposed with the 3D real scene model
on the CIM platform to form a 3D water
thematic model. Water resources utilization
planners can inquire about the status of the
water environment as needed.
CIM Analysis of To develop a This use case describes the water resources Water.resources
ucC- current water| targeted utilization planners using the CIM platform to utilization planner, [CIM
WAN | environment | water analyse the collected water environment platform developer
-02 utilization related data. It is possible that planners do CIM online platfornj,
plan not have programming, modelling or data storage facility,
simulation capabilities. The CIM platfornt CIM platform web
needs to provide easy-to-operate and edsy- server
to-understand visual analysis tools fo assist
planners in analysing the status_quo,of the
water environment.
CIM Water To obtain an This use case describes how ‘water resources | Water resources
ucC- resources effective and utilization planners use €IM to select a utilization planner, [CIM
WANM | utilization reasonable suitable water resourge ufilization plan. The platform developer
-03 planning water rationality assessmentiof water resources CIM online platforny,
assessment | resource utilization requires«the use of different types data storage facility,
utilization of data, such as’water network pipelines, CIM platform web
plan regional population, and industry types. The server
CIM platform.¢can integrate the result data of
different government departments and
superimpose them with the three-dimensional
modehto form a three-dimensional database.
CIM Simulation To visualize This use case describes how water resources | Water resources
ucC- of water the results of utilization planner uses the CIM platform to utilization planner, ICIM
WANM | resources water use model deductions for water resources platform developer
-04 utilization utilization plans. For example, planners can CIM online platforny,
plan rely on the evaluation model to measure the data storage facility,
maximum urban water supply that can be CIM platform web
provided under different water resource server
utilization conditions. The CIM platform
should also provide the flexibility to revise
the parameters and have the new outcomes
efficiently.
CIM Flood To locate This use case describes the flood disaster Flood control
ucC- disaster high- prevention thematic analysis module of the dispatcher, CIM
WA impact frequency CIM platform. Flood control dispatchers can platform developer
-05T anhalysis flood disaster | retrieve historical data of flood disasters on CIM online platforny,

drecds

the—Ctvtptatformm,observeanmd—=amatyseareas
with high frequency in historical periods, and
take corresponding preventive measures in
advance to improve the safety of residents’
lives.

datastorage facitity,
CIM platform web
server
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Flood To provide This use case describes the function of CIM Flood control
ucC- disaster the data platform docking with other devices to access | dispatcher, CIM
WAM | monitoring access data in real time. When the CIM platform only | platform developer,
-06 function of the | describes the status quo of the water CIM platform CIM
sensing environment and cannot realize real-time online platform, data
device access to real-world water environment storage facility, CIM
monitoring data, its ability to support water platform web server
management decision-making will be greatly
weakened. Developers need to specify a
unified CIM platform development interface to
achieve real-time access to monitoring data.
CIM Flood To provide This use case describes the development of Flood control
ucC- disaster easy-to- easy-to-operate analysis functions by dispatcher, CIM
WANM | plan operate flood developers based on urban water platform developer
-07 generation disaster environment safety management CIM platform’CIM
solution requirements to assist managers in dealing online platform, dafa
analysis with flood disasters. Developers form a set of | storagg facility), CIM
function flexible and configurable analysis models by platferm web servef
integrating terrain, surface elevation, river
water level, soil quality, and permeability
coefficient parameters. Flood control
dispatchers can analyse the feasibility of
flood disaster solutions by adjusting
parameters.
CIM Inter- To realize This use case describes the sharingrof water Water resources
ucC- departmental| cross- monitoring data among differefit departments utilization planner,
WAN! | collaboration | departmental on the CIM platform. Part of the water water law enforcenjent
-08 information management work can involve multiple agency, CIM platfofm
sharing subjects depending on.the division of developer, CIM onljne
functions. Therefore,‘cfoss-departmental platform, data storgge
information sharing.of the same job will help facility, CIM platform
the water resources' utilization planner to web server
execute the job:
CIM Obtaining To supervise This use case describes the docking of the Water conservancy
ucC- construction | the CIM platferm with the construction site project constructio
WANM | data of water| construction monitdring equipment to collect project management
-09 conservancy | of water construction data on a regular basis. Through | personnel, sensing
projects conservancy a(unified platform interface, call the equipment, video
projects coenstruction progress, construction equipment, CIM
environment, construction equipment, platform developer
construction materials and other data of the CIM online platforny,
on-site information system to assist project data storage facility,
construction supervision. CIM platform web
server
CIM Water law To-eéstablish a | This use case describes the integration of the | Water law enforcement
ucC- enforcement_ | ‘water illegal CIM platform and monitoring videos to inspector, citizen,
WAM supervision improve the monitoring network for water video equipment, JIM
-10 network violations in key water areas and use illegal platform developer
punishment methods to alert the public to CIM online platforny,
carry out water-related work in accordance data storage facility,
with the law and protect the water CIM platform web
environment. server
CIM- Information | To effectively | This use case describes inter-departmental Water law enforcement
ucC- sharing improve the data interworking across time and space. manager, water law
WAM | between efficiency of Developers develop the mobile port of the enforcement
-11 departments | mobile law CIM platform to facilitate water law inspectors, CIM
enforcement enforcement inspectors to receive real-time platform developer,

information on illegal activities, spatial
locations, and illegal personnel during the
mobile law enforcement process, thereby
improving the efficiency of mobile law
enforcement.

mobile phone, CIM

online platform, data
storage facility, CIM
platform web server
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CIM- Division of To improve This use case describes how to use the CIM Water law enforcement
ucC- key law the effective platform to optimize the allocation of law manager, CIM platform
WAM | enforcement | use of law enforcement resources. Water law developer, CIM online
-12 areas enforcement enforcement managers use the easy-to- platform, data storage
resources operate analysis tools in the platform to facility, CIM platform
perform spatial analysis on historical law web server
enforcement data, identify areas where high-
frequency violations occur, and carry out key
deployment of law enforcement resources in
this area.
CIM WWetes Fo-grasp-the Fris—tse-ease-desertbes—the—funeten-efthe Rroteet-progress
UC-I\L conservancy | construction CIM platform to interface with different manager of water
WA project situation of devices. Through the docking of the platform engineering
-13 construction | water and the application managed by the site construction‘compgny,
management | conservancy personnel, the monitors loaded on the CIM platform
projects construction equipment, the environmental developely video
monitoring instrument, and the video equipment, sensing
equipment, real-time construction information | equipment CIM onl|ne
on the construction site can be obtained. platform, data storgge
facility, CIM platform
web server
CIM Construction | To provide This use case describes the parametric Project progress
ucC- period parametric analysis function of the CIM platform.in the manager of water
WANM | adjustment analysis construction management topic. Developers engineering
-14 function integrate information such as coqgstruction construction compgny,
personnel, construction equipraent, and CIM platform
construction materials that,cdn)affect developer, CIM onljne
construction progress and\construction safety | platform, data storgdge
to form a flexible and cénfigurable analysis facility, CIM platform
tool. The project progress manager of water web server
engineering construction company can adjust
different parameéters and analyse the safety
and duration of;the construction.
CIM Construction | To meet the This use case describes how to use the CIM Project progress
ucC- adjustment need to platform to generate an implementable manager of water
WAN | plan complete the construction adjustment plan. In the engineering
-15 generation project on construction process of water conservancy construction compgny,
schedule projects, there can be problems of lagging CIM platform
behind schedule caused by uneven developer, CIM onljne
deployment of personnel, lack of equipment, platform, data storage
and material delays or the need for facility, CIM platform
adjustment of project schedule. Developers web server
need to consider the possibility of
unexpected situations and develop flexible
engineering quantity analysis and calculation
functions to provide support for construction
plan adjustments. Project progress manager
of water Engineering Construction Company
can use this analysis function to clarify how
to carry out effective construction plan
adjustments.
CIM Construction | To build a This use case describes how to analyse the Project safety officer of
ucC- Qafpfy safe safety level of engineering construction an water engineering
WAM | supervision | construction the CIM platform. On the CIM platform, construction company,
-16 environment project safety officer of water engineering CIM platform

construction company can analyse the
material, structure, and earthquake
resistance of the water conservancy project
model, and judge the stability of the project.
Developers need to develop functions that
can simulate construction methods to help
managers predict whether there are
unpredictable risks during the construction
process.

developer, CIM online
platform, data storage
facility, CIM platform

web server
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CIM- Construction | To guide the This use case describes how to use the CIM Project safety officer of
ucC- safety plan construction platform to generate a safe construction plan. | water engineering
WAM | generation workers to The CIM platform integrates historical data of | construction company,
-17 work safely different types of security event processing. CIM platform
Developers need to develop construction developer, CIM online
safety hazard analysis results to compare platform, data storage
and analyse the types of safety events, facility, CIM platform
determine which type of safety event the web server
hazard belongs to, and retrieve historical
information about similar safety event
handling methods. Project safety officer of
Wwater Engineering construction company can
refer to the handling methods of similar
safety incidents to guide the construction
workers in safe construction.
CIM Water To guarantee This use case describes water resources Director,of water
ucC- supply urban water utilization planners using the CIM platform to works; water resoufces
WAN | capacity master the city's water supply capacity. The utilization planners
-18 assessment director of water works installs sensing Sensing equipment
devices in the water pump room, water CIM platform
delivery pipe network, and water distribution developer, CIM onljne
pipe network of the water plant, the platform, data storage
measured water volume of the main water facility, CIM platform
supply equipment is transmitted to the CIM web server
platform through the interface. Planners can
query the water supply capacity‘ofidifferent
water plants in the city on the CIM platform to
ensure that they match the city's water
demand.
CIM Water To provide This use case describes how to use the CIM Water intake
ucC- supply qualified platform to automatically monitor the quality supervisor, video
WAN | quality water of source water.(According to water quality equipment, CIM
-19 monitoring resources monitoring standards, developers have platform developer
developed some tools that can automatically CIM online platforny,
compare the-microbial content in water data storage facility,
resources with water quality indicators and CIM platform web
provide-early warning of abnormal content server
indicators in water sources. When there is an
early warning in water quality monitoring,
water intake supervisor can retrieve the video
monitoring data of the past month through the
CIM platform to determine whether there is
the possibility of man-made pollution of the
water source.
CIM Adjustment Tio promote This use case describes how to use the CIM Director of water
ucC- of water the matching platform to adjust the operation mode of a works, CIM platforrh
WAN | works of water water plant. Due to the differences in regional | developer, CIM onljne
-20 business supply demographic composition, occupational platform, data storage
mode} capacity with types, and building properties, there will be facility, CIM platform
demand differences in the time period and amount of web server
water used. The director of water works can
query the main group information in the water
supply area on the CIM platform, estimate the
VthUI usStT pUIiUd alld watcl bUIIbuIIIPtiUII, dlll..lI
guide the adjustment of the water works'
operating mode.
CIM- Flood To provide This use case describes how to use the CIM Citizen, CIM platform
ucC- disaster visualization platform to visualize flood disasters. developer, CIM online
WAM | simulation of the Developers develop the flood inundation platform, data storage
-21 evolution of simulation function, which dynamically facility, CIM platform
flood simulates the changes in the flood inundation | web server
disasters range over time according to rainfall,

topography, and drainage coefficient.
Residents can check the possibility of
flooding in the residential area on the CIM
platform and prepare for flood prevention in
advance.
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Collection of | To provide This use case describes residents Citizen, project
ucC- public the function of | participating in water conservancy project progress manager,
WAM | opinions on | collecting planning and expressing opinions on the CIM | CIM platform
-22 project public platform. The project progress manager of developer, CIM online
construction | opinions on water engineering construction company platform, data storage
engineering uploads the approved 3D engineering model facility, CIM platform
construction on the CIM platform. Residents browse the web server
engineering model on the CIM platform,
evaluate the impact of the project on the
living environment, and submit feedback.
CIM Weater Feo-previde Thisuse-ease-deseribestesidentsusingth Gitizen—taw
UC-I\L environmen | law CIM platform to provide information on water enforcement inspegtor,
WA tal enforcement violations. Developers develop mobile apps mobile phone,' CIM
-23 protection officials with for illegal acts of collecting water from platform developer
information on | citizens. Residents can upload the illegal CIM onljne pflatforn,
illegal activities and location descriptions they see data storage facility,
activities to the mobile application and share them on CIM, platform web
the CIM platform. Water law enforcement, server
inspectors can consult the reported violation
information on the CIM platform to carry out
law enforcement.
CIM Ecological To protect the | This use case describes how river and take River and lake
ucC- protection ecological manager supervises the ecological manager, water quality
WANM | of rivers environment environment of rivers and lakes. By\setting monitoring equipment,
-24 and lakes of rivers and up water quality monitoring equipmient at the CIM platform, data
lakes. main drainage outlets of riversiand lakes, the | storage facility, CIM
content of various pollutants is)analysed in platform web servef
each drainage in real timé,/and its outcomes
are transmitted to the CIM platform.
Compared with the polfutant warning value,
an early warning natice is sent to managers.
And according té:the spread of water flow
and other factpss, 'the location of pollutant
discharge will\be tracked back.
CIM River To make This usetease describes how river and lake River and lake
ucC- shoreline plans based managder makes plans based on the changes manager, CIM
WAN | supervision on changes in | of river shorelines over the years. According platform, data storage
-25 the river to these changes, the corrosion and facility, CIM platform
shoreline aecumulation trends of the river shoreline are | web server
analysed. Based on the analysis result, the
platform will display the simulated river
shoreline in the next five to ten years to
assist managers formulating corresponding
defence measures or utilization plans.
CIM Project To-Collect the | This use case describes how the engineering Engineering quality
ucC- quality quality quality inspector collects quality inspection inspector, CIM
WAM | process inspection data during the construction process. They platform, data storgge
-26 information data of the use mobile phones, flats, and other handheld | facility, CIM platform
collection whole process | devices to take photos of detected quality web server
of the project. | problems and upload them to the CIM
platform through the interface.
CIM Project To ensure This use case describes the quality review of | Engineering quality
ucC- completion that the the completion of the project by the project inspector, CIM
WAM | quality completed quality inspector. By linking the collected platform, data storage
-27 review project meets process quality problem information to the facility, CIM platform

quality
requirements.

corresponding engineering model, a
construction process quality control model is
formed. The quality inspector inquires and
locates historical quality problems and
conducts a quality review to determine
whether the quality problem has been
rectified.

web server
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5.11.2 Use case analysis

The application of city information modelling (CIM) to water management aims to: a) establish
a city-wide water environment monitoring network; b) promote cross-departmental cooperation;
c) provide quantitative and visual water environment analysis models; d) facilitate the
communication between different stakeholders.

The stakeholders of applying CIM to water management include water management department
(primary beneficiary, owner and maintainer), water law enforcement agency (primary
beneficiary and user), water engineering construction company (user), water works (user) and
citizen (secondary beneficiary and user). Water management department plays a critically
imp

In water management, CIM serves as a basic data centre for government departments and as
a coinmunication platform for cross-departmental collaboration. It integrates basic, geographic
datalfrom various departments and real-time dynamic data from sensor equipment, displayp the
threg-dimensional water environment status to the government, and provides realitime
monitoring of water quality and water supply capacity, so that managefs can formpulate
reaspnable and effective water resources utilization plans. At the same_time, the CIM plafform
can provide simulation and analysis tools for flood disaster preventiomand treatment, and water
consfruction project management.

In addition, the CIM platform also provides information querysand special analysis functiors for
water engineering construction companies and water works and provides the public|with
channels for water construction project planning opinions consultation and water pollution
behgviour information collection.

Twenty-seven city information modelling use cases were collected in the application ar¢a of
water management regarding the stakeholders® of water management department (11| use
casep), water law enforcement agency (3),Water engineering construction company (7), water
workks (3), citizen (3) (Figure 21).

| cIM-uc-wam-01 || CIM-UC-WAM-02 || CIM-UC-WAM-03 || CIM-UC-WAM-04 || CIM-UC-WAM-05 || CIM-UC-WANI-06 |
| enfuc-wam-07 || cim-uc-wam-08 | .CIM-UC-WAM-09 || CIM-UC-WAM-24 || CIM-UC-WAM-25 |

Water
management

department

[ GII-UC-WAM-10 |
| cIM-uc-wAM-11 |
| ciM-uc-wam-12 |

| cim-uc-waN-18 |
| CIM-UC-WAIi’I-19 |
[cimuc-wati2o |

Water law
enforcement
agency

CIWUC-WAM-17 || CIM-UC-WAM-13 |
| CIM-UC-WAM-26 || CIM-UC-WAM-14 |
| cIM-Uc-wAM-27 || cIM-UC-WAM-15 |
| cim-uc-wam-16 |

Water
engineering
construction
company

| cIM-UC-WAM-21 |
| ciM-uc-wam-22 |

| cIM-Uc-wAM-23 |
IEC

Figure 21 — Structure of use cases of applying city information modelling
in water management regarding stakeholders
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The user stories and use cases serve different needs of applying city information modelling to
water management (Figure 22): a) different types of water management relevant data need to
be put into one platform for efficient data query and acquisition (CIM-NS-WAM-01, 9 use cases);
b) the current situation of the water environment management needs to be visually displayed
and monitored in real time (CIM-NS-WAM-02, 4 use cases); c) the planning needs to be
expressed in an easy-to-understand way (CIM-NS-WAM-03, 6 use cases); d) different
stakeholders need to check and comment the new town planning in a user-friendly platform
(CIM-NS-WAM-04, 5 use cases); and e) the authorized groups need to acquire, upload,
download, and edit the data in the platform without high skill requirement (CIM-NS-WAM-05,
3 use cases).

@’\-NS-WAM-M CIM-NS-WAM-02 CIM-NS-WAM-03 CIM-NS-WAM-04 CIM-NS-WAM@

CIM-UC-WAM-05 CIM-UC-WAM-01 CIM-UC-WAM-02 CIM-UC-WAM-03 CIM-UC-WAM-P8 ‘

CIM-UC-WAM-10 CIM-UC-WAM-06 CIM-UC-WAM-12 CIM-UC-WAM-04

‘ CIM-UC-WAMp2 ‘
CIM-UC-WAM-11 CIM-UC-WAM-09 CIM-UC-WAM-14 ‘

CIM-UC-WAMP3 ‘

CIM-UC-WAM-13 CIM-UC-WAM-18 CIM-UC-WAIM=15

‘ CIM-UC-WAM-07 ‘

CIM-UC-WAM-21 CIM-UC:-WAM-17

CIM-UC-WAM-20

‘ CIM-UC-WAM-16 ‘
‘ CIM-UC-WAM-25 ‘

Need statement:

CIM-NS-WAM-01: Different types of water management relevant @iata need to be put into one platform for efficient data query
and acquisition;

CIM-NS-WAM-02: The current situation of the water enviropfrient/management needs to be visually displayed and monitored

in real time;

CIM-NS-WAM-03: Various easy-to-operate and easy-to-understand visual analysis tools need to be provided for different water
management themes:

CIM-NS-WAM-04: Different types of assessment models need to be used to infer a feasible water management solution:
CIM-NS-WAM-05: Different stakeholders need tdreport and inquire about water management related information. IEC

CIM-UC-WAM-24

CIM-UC-WAM-26

‘ CIM-UC-WAM-19 ‘

CIM-UC-WAM-27

Figure 22 — Structure of use.cases of applying city information modelling
in water management regarding needs statement

5.11)3 Requirements for the-standards

Oevice data access standard, including sensing equipment and video equipment.
e ({IM platform on the_processing and application standards of water thematic data.
Data classification.of applying CIM to water management.

Data dictionary of applying CIM to water management.

e \Yater management data exchange and sharing based on CIM platform standard.

5.11]4 (Related documents

B0.837156:2020, Smart community infrastructures — Guidelines on data exchange| and
sharing for smart community infrastructures

e SO 37166:2022, Smart community infrastructures — Urban data integration framework for
smart city planning (SCP)

e Technical Guidelines for CIM Basic Platform (Published by Ministry of Housing and Urban-
Rural Development of the People's Republic of China in September 2020)

5.12 Smart census project
5.12.1 Use cases

See Table 11.
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Table 11 — The use cases of applying city information modelling

in smart census project

ID of Name of Scope/ . Actors (human and
uc uc objective NGRS non-human)
CIM- Conducting | To establish a | This use case describes how the officials of Official of census
ucC- population modern way census department use CIM to conduct the statistical department,
SCP- | and census | of achieving population and census survey. Financing for citizen, CIM platform,
01 survey census within | census can be diverted to address COVID-19 | data storage facility,
reduced and economic crisis, leaving census without CIM online platform,
budget, at a crucial funds. A census aims to count the CIM platform web
regular entire population of a country, and at the server
infnr\/gl’ location where cach person ||c||9||\]/ lives Tho
enhanced census asks questions of people in homes
data analysis and group living situations, including how
and overcome | many people live or stay in each home, and
cumbersome the sex, age and race of each person. It is
census possibly well past time to consider the
manpower implications of CIM on the execution of our
demand with census beyond 2020. And what that means
processing for our society. Census deserves accurate
constraints. counts of our population, but it is maybe time
for an upgrade via another way to build in
order to achieve a much better and evolvifg
census — the smart census.
CIM Improving To improve This use case describes how the officials of Official of census
ucC- assurance assurance census department use CIM to dévelop a statistical departmgnt,
SCH- | and and numerical profile of human capitahof a citizen, CIM platform,
02 confidence confidence in nation. Ensuring confidentiality)is crucial for data storage facility,
in smart smart census the census to succeed. Thus, it shall be CIM online platforn,
census made clear that the only reason for collecting | CIM platform web
individual data is for the production of server
statistics, and that\there will be no
dissemination of.individual information or any
non-statistical linkage with existing records in
other government databases and data
collections.
CIM Producing To produce This.use case describes how the officials of Official of census
ucC- more more frequent | census department use CIM to understand statistical departmgnt,
SCH- | frequent and timely the,wider economic and social impacts of the citizen, CIM platform,
03 and timely statistics decisions and policies from the ground. With data storage facility,
statistics the explosion of big data types and sources, CIM online platforny,
the real value of using the synthetic "smart CIM platform web
census" models has increased quite server
substantially. There are several positive
applications of this type of smart census
modelling that potentially benefit society,
governments, healthcare, businesses to
improve the economy, employment, housing,
living standards, quality of life, mobility,
safety, clean environment and many other
aspects.
CIM Ensuring To establish a | This use case describes how the officials of Official of census
ucC- the smart modern way census department use CIM to establish a statistical departmgnt,
SCPL_Jrcensus of achieving modern way of achieving census within citizen. CIM platform,
04 meets census within reduced budget, at a regular interval, data storage facility,
specified reduced enhanced data analysis and overcome CIM online platform,
technical budget, at a cumbersome census manpower demand with CIM platform web
standard regular processing constraints. With the COVID-19 server
interval, pandemic and an increasing demand of
enhanced countries' budgetary condition, many

data analysis
and overcome
cumbersome
census
manpower
demand with
processing
constraints

conducts of censuses of population and
housing will be threatened in many countries
through delays, interruptions that
compromise quality, or complete cancellation
of census projects. Financing for census can
be diverted to address COVID-19 and
economic crisis, leaving census without
crucial funds.
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Automated To This use case describes how the officials of Official of census
ucC- coding understand census statistical department use CIM to statistical department,
SCP- | procedure and establish understand and establish the automated citizen, CIM platform,
05 on the the automated | coding procedure on the smart census which data storage facility,
smart coding meets specified technical standard. The CIM online platform,
census procedure on adoption of new methods and technology can | CIM platform web
which the smart reduce the operation and financial demands server
meets census which of a typical census through providing more
specified meets standardized, controlled outputs.
technical specified
standard technical
Standard
CIM Engaging Underpin This use case describes how the officials of Official of census
ucC- the hard-to- | better and census statistical department use CIM to statistical departmgnt,
SCP- | count more reliable engage the hard-to-count population and citizen, CIMiplatform,
06 population decisions on follow the standard specification. data storage facility,
supply. infrastructure CIM, oniline platforny,
and city CH\ ‘platform web
services Server
through
scientific
means of
measuring the
demand and
supply
CIM Doing land- | To underpin This use case describes how the officials of Official of public
ucC- use planning | better and public development agency use CIM to have development agengy,
SCH for economic | more reliable accurate and reliable asségsment of citizen, CIM platform,
-07 development | decisions on population and land usé, The adoption of new | data storage facility,
infrastructure methods and technology can reduce the CIM online platforny,
and city operation and financial demands of a typical CIM platform web
services census through providing more standardized, server
through controlled outputs.
scientific
means of
measuring the
demand and
supply
CIM Understand | To This use case describes how the officials of Official of public
ucC- the wider understand public development agency use CIM to development agengy,
SCH economic the wider understand the wider economic and social citizen, CIM platform,
-08 and social economiciand | impacts of the decisions and policies from the | data storage facility,
impacts of social impacts | ground. With the explosion of big data types CIM online platforny,
the of the and sources, the real value of using the CIM platform web
decisions decisions and | synthetic "smart census" models has server
and policies | policies from increased quite substantially. There are
from the the ground several positive applications of this type of
ground modelling that potentially benefit society,
governments, healthcare, businesses to
improve the economy, employment, housing,
living standards, quality of life, mobility,
safety, clean environment and many other
aspects. This is the true integrated
CIIViIUIIIIICIIt gUiIIH UIUVVII tU tiIU byllthct;b
person level of which nearly every element
such as transport, housing, education, water,
power, etc will be relied on.
CIM- Examining To examine This use case describes how the officials of Official of public
ucC- relevant relevant public development agency use CIM to development agency,
SCP- | information information examine relevant information and discover citizen, CIM platform,
09 and and discover resources. data storage facility,
discovering | resources CIM online platform,
resources CIM platform web

server
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ID of Name of Scope/ Narrative Actors (human and

uc uc objective non-human)

CIM- Using smart | Using smart This use case describes how the smart Smart cities/net-zero

ucC- census to census to test | cities/net-zero businesses owners use CIM to | businesses owner,

SCP- | test new new business | understand the smart census and to test new | citizen, CIM platform,

10 business models, business models, public policies, growth data storage facility,
models, public plans and economic impacts. CIM online platform,
public policies, CIM platform web
policies, growth plans server
growth and economic
plans and impacts
economic
impacts

CIM Build smart | To build smart | This use case describes how the smart Smart cities/net-zefo

ucC- capabilities capabilities to | cities/net-zero businesses owners use CIM to | businesses owner,

SCP- | to meet the meet the build smart capabilities to meet the current citizen, ClM,platform,

11 current current demands. This can help the smart cities/net- data storage-facility,
demands demands zero businesses owners adopt correct CIM onlinge platforny,

measures in making business decisions. CIM, platform web
server

CIM Understandi | To This use case describes how the manager of Manager of a publi¢

ucC- ng where understand a public transportation company uses CIM to transportation

SCH- | the current where the understand where the current and immediate company, CIM

12 and current and future population mobility trend and wheré platform, data storage
immediate immediate any improvements should be. facility, CIM online
future future platform, CIM platf¢rm
population population web server
mobility mobility trend
trend

5.12{2 Use case analysis

The ppplication of city information modelling t&’smart census project aims to:

a) establish a modern way of achievingcensus within reduced budget, at a regular intgrval,
enhanced data analysis and ovérébme cumbersome census manpower demand |with
processing constraints. The traditional census is among the most complex and massive

ercises a nation undertakesv It requires mapping the entire country, mobilizing| and

training an army of enumerators, conducting a massive public campaign, canvassing all

hjouseholds, collecting (individual information, compiling vast amounts of comp
guestionnaires and analysing and disseminating the data;

eted

b) understand the widet*economic and social impacts of the decisions and policies from the
ground;

c) allow communities to proactively plan, predict and prepare for developmental impacts;

d) use smarteensus to test new business models, public policies, growth plans and econjomic
impacts;

e) underpin better and reliable decisions on infrastructure and city services through sciertific

eans of measuring the demand and supply;

f) produce more frequent and timely statistics;

g) improve assurance and confidence in smart census;

h) drive down reluctance of the population to participate in the census; and

i) increase technical capacities to manipulate data sources.

The stakeholders of applying CIM to the smart census project include official of census
statistical department (primary beneficiary and owner), official of public development agency

(secondary beneficiary,

builder), smart cities/net-zero businesses owner

(secondary

beneficiary), and manager of a public transportation company (tertiary beneficiary) (Figure 23).
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Twelve city information modelling use cases were collected in the application area of smart
census project regarding the stakeholders of official of census statistical department (6 use
cases), official of public development agency (3 use cases), smart cities/net-zero businesses
owner (2 use cases), and manager of a public transportation company (1 use case) (Figure 24).

CENTRAL
GOVERNMENT - CIM-UC-SC-02 CIM-UC-SC-03 CIM-UC-SC-04
PUBLIC/REGIONAL
DEVELOPMENT CIM-UC-SC-03 CIM-UC-SC-04
AGENCY
E—

NET ZERO/SMART
CITIES BUSINESSES

CIM-UC-SC-02

REAL ESTATE /\
COMPANIES C'M'UC'SQ"F/

PUBLIC
TRANSPORTATION CIM-UC-SC-03
COMPANIES

UNITED NATIONS

Figure 23 — Structure of use cases of applying city information modelling
in smart census project regarding stakeholders

b CIM-UC- Conducti |ati q
5CP-01 onducting population and census survey

CIM-NS-SCP-01 <

4 CIM-UC- Improving assurance and confidence in smart census
SCP-02 proving
CIM-UC- ) . -

» SCP-03 Producing more frequent and timely statistics

CIM-NS-SCP-02 .
CIM-UC- | Ensuring the smart census meets specified technical
SCP-04 | standard

» CIM-UC- | Automated coding procedure on the smart census which
SCP-05 | meets specified technical standard

CIM-NS-SCP-03 d

CIM-UC- . .

» SCP.06 Engaging the hard-to-count population supply
CIM-UC- ) . .

» Scp.o7 Doing land-use planning for economic development

CIM-NS-SCP-04
CIM-UC- | Understand the wider economic and social impacts of the
SCP-08 | decisions and policies from the ground

[ CIM-UC-

Examining relevant information and discovering resources
SCP-09 g g

CIM-UC- | Using smart census to test new business models, public
SCP-10 | policies, growth plans and economic impacts

CIM-UC-
SCP-11
CIM-UC- | Understanding where the current and immediate future
SCP-12 | population mobility trend

CIM-NS-SCP-06

Build smart capabilities to meet the current demands

CIM-NS-SCP-07

IEC

Figure 24 — Structure of use cases of applying city information modelling
in smart census project regarding needs statement

NOTE CIM-NS-SCP-01: Human capital is the most critical capital for contemporary societies' well-being and
progress. Providing an accurate and reliable assessment of this capital at small-area, regional and national levels is
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of paramount value for evidence-based action by governments, civil societies, academics, researchers, and other
stakeholders; CIM-NS-SCP-02: Ensuring confidentiality is crucial for the smart census to succeed. A standard
addressing confidentiality and data collection can make clear that the collection of individual data is to produce
statistics, and that there will be no dissemination of individual information or any non-statistical linkage with existing
records in other government databases and data collections; CIM-NS-SCP-03: The need to produce more frequent
and timely smart census statistics rather than the current five- or ten-year gaps to meet the needs of the population
and climate change; CIM-NS-SCP-04: New metadata standards in census can be defined to facilitate the rise of
alternative methods in mathematically deriving the smart census; CIM-NS-SCP-05: Traditional censuses are large
operations with massive quantities of data that require coding and editing. To reduce the staff resources required
and to improve timeliness, uniformity and accuracy, some countries have already implemented automated coding
procedures for addresses, countries, education, occupation, and industry. There can be a global standard effort to
set the available standards and new ones for smart census; CIM-NS-SCP-06: Assurance and anticorruption. The
adoption of new methods or technology can reduce the risk of fraud or corruption through providing more
standardized, controlled and auditable records of actions, for example for the records of financial expenditure; CIM-

NS-SEP-0T- ; 5 they
serve| The hard-to-count population can be the ethnic minorities, the homeless, etc. Failing to engage or count|these
groupp can come at a cost — to finances, reputation, resources and, most tragically, to lives. Standard of engaggement
can bg defined.
5.12]13 Requirements for the standards
The platform should integrate numerous different types of data for multiple.purposes. It|also
provides timely statistics.
5.12]4 Related documents
e 1$0 17572-1:2022, Intelligent transport systems (ITS) — Loeation referencing for geographic
databases — Part 1: General requirements and conceptualmodel
5.13| Urban underground pipeline management baséd on data lake
5.13]1 Use cases
See [Table 12.
Table 12 — The use cases of applying city information modelling
in urban underground pipéeline management based on data lake
ID of Name of Scope/ . Actors (human and
ug uc objective NGRS non-human)
CIM Making plan | To know the This use case describes how the pipeline Pipeline design
ucC- for pipeline current design supervisors of the municipal supervisor, data
UPM- | system distribution of | commission of urban management storage facility, CIM
01 pipélines and department use CIM to examine the current platform, sensing
make rational distribution of pipelines and make rational equipment
planning planning scheme. This helps them to make
scheme plan for pipeline system maintenance and
development.
CIM Making plan | To make This use case describes how the pipeline Pipeline design
ucC- forpipeline construction design supervisors of the municipal supervisor, data
UPM- |, construction | plan commission of urban management storage facility, CI
02 and synchronized department use CIM to make a plan for platform, sensing
recanstruc- with other pipplinn construction and reconstruction nnluilnmnnf
tion engineering "Road zippers" not only affect the
construction appearance of the city and people's life, but
plans, such also easily cause road collapse and pipeline
as under- accidents. This use case describes how
ground space, | pipeline construction supervisor makes
road traffic, synchronized construction plan with other
civil air engineering, such as underground space,
defence and road traffic, civil air defence and subway, to
subway, and avoid "road zippers".
to avoid "road
zippers"
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ID of Name of Scope/ Narrative Actors (human and
uc uc objective non-human)
CIM- Supervising | To ensure the | This use case describes how the pipeline Pipeline design
ucC- pipeline safe operation | design supervisors of the municipal supervisor, data
UPM- | operation of pipeline commission of urban management storage facility, CIM
03 department use CIM to ensure the safe platform, sensing
operation of pipeline. equipment
CIM- Carrying out | To get This use case describes how the pipeline Pipeline construction
ucC- pipeline permission design scheme is determined. manager, data storage
UPM- | construction | from facility, CIM platform,
04 municipal sensing equipment
commission of
management
CIM Implementing| To make This use case describes how pipeline patrol Pipeline operation
ucC- pipeline pipeline patrol | is more efficient and accurate. manager, data storpge
UPM- | patrol more efficient facility, ‘CIM platform,
05 and accurate sensing equipment
CIM Implementing| To find the This use case describes how the pipeline Pipeline safety
ucC- hidden potential safety manager of the pipeline construction manager, data storpge
UPM- | danger safety and operation company uses CIM to facility, CIM platform,
06 investigation | hazards implement pipeline hidden danger sensing equipment
investigation. Pipeline safety is closely
related to people's lives and property. Fhis
use case describes how the hidden(danger is
predicted.
CIM Implementing| To access the | This use case describes how pipeline Pipeline lifecycle
ucC- lifecycle data for later lifecycle management is achieved. It will manager, data storpge
UPM- | management| use promote digital transformation of pipeline facility, CIM platform,
07 operation and maintemance. sensing equipment
CIM Dealing To take This use case describes how to quickly and Pipeline accident
ucC- with immediate accurately determjine accident location and manager, data storpge
UPM- | pipeline action and find the causeswhen there is a pipeline facility, CIM platform,
08 accidents minimize the accident. sensing equipment
damage and
loss of
emergency
event
CIM Dealing To take This use case describes how to quickly and Pipeline accident
ucC- with immediate accurately determine accident location and manager, data storpge
UPM- | pipeline action and find the cause when there is a pipeline facility, CIM platform,
09 accident minimize ‘the accident. sensing equipment
damage and
losSwef
emergency
eyent
CIM Implementing[ To know the This use case describes how to avoid Civil engineering
ucC- engineering | distribution of | damaging the pipeline when engineering construction manager,
UPM- | construction | the pipelines construction is implemented, such as data storage facility,
10 and avoid subway, road, civil air defence. CIM platform, sens|ng
damaging the equipment
pipelines.
CIM- Reconstruct | To avoid This use case describes how the citizen Citizen, data lake, CIM
ucC- ing the damaging the avoids damaging the pipelines and avoids platform, data storage
UPM- | pipeline for pipelines and causing trouble to the neighbours when they facility, CIM platform,
11 daily life avoid causing | reconstruct the pipeline for daily life. sensing equipment,
trouble to the CIM online platform,
neighbours CIM platform web
server
CIM- Finding To protect the | This use case describes how to protect the Citizen, data lake, CIM
ucC- actions pipeline pipeline as a citizen. platform, data storage
UPM- | endangerin facility, CIM platform,
12 g pipeline sensing equipment,
safety CIM online platform,

CIM platform web
server
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5.13.2 Use case analysis

The application of city information modelling (CIM) to urban underground pipeline management
based on data lake aims to: a) integrate the basic information, maintenance information, health
information and other data of pipeline on one platform to get the whole planning of pipelines; b)
monitor pipeline operation in real-time, visually and intuitively; c) predict hidden danger; d)
facilitate information exchange and sharing among different departments and build a cross-
departmental collaborative mechanism.

The stakeholders of applying CIM to the urban underground pipeline management based on
data Iake mclude mun|C|paI commission of urban management (pnmary benef|0|ary, de3|gner
tlary

CIM |serves as a giant data hub, central processing unit and 3D visualizatiomplatform in city
mangagement. Firstly, the CIM can assist in creating three-dimensional pipeline.model basgd on
modérn surveying and mapping, GIS, BIM, 3D modelling and other technologj€és. Secondly CIM
integrates basic and maintenance data for pipeline lifecycle management. Thirdly, |CIM
simulates, analyses and displays the pipeline operation state visually,and intuitively.

undgrground pipeline management based on data lake regardifng the stakeholders of municipal
comimission of urban management (3 use cases), pipeline construction and operation company
(6 uge cases), engineering construction company (1 dse”case) and citizens (2 use cgses)
(Figyre 25).

Twe{e city information modelling use cases were collected jn_the application area of yrban

Making plan for Making plan for Supervising
pigeline system pipeline construction pipeline
and reconstruction operation

CIM-UC- UPM-01][ CIM-UC- UPM-02 || CIM-UC- UPM-03{

Municipal
commission
of urban
management

Engineering

Carryfing out pipeline  Implementing e

pipeline patrol

company
plementing Implementing
higlden danger lifecycle CIM-UC- UPM-10

investigation management Implementing

engineering constructjon

Reconstructing the
Sl Lo pipeline for daily Iffe
CIM-UC- UPM-12 | Exploring actions

endangering pipefine
safety IEC

Pealing with pipeline.accidents

Figure 25 — Structure of use case of applying city information modelling
in urban underground pipeline management based on data lake regarding stakeholders

The user stories and use cases serve different needs of applying city information modelling to
urban underground pipeline management based on data lake (Figure 26): a) Different types of
pipeline information need to be stored and accessed in one platform (CIM-NS-UPM-01, 4 use
cases) ;b) information needs to be exchanged and shared among different departments (CIM-
NS-UPM-02, 5 use cases ); c) pipeline operation needs to be monitored in real time, visually
and intuitively (CIM-NS-UPM-03, 1 use case); d) pipeline operation needs to be simulated,
analysed and predicted (CIM-NS-UPM-04, 2 use cases).
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CIM-NS-UPM-04

| CIM-UC-UPM-01

| cim-ucupmos || CIM-UC-UPM-06 |

| cimuc-upm-03

| CIM-UC-UPM-08 |

| CIM-UC-UPM-07

Needs statement:

CIM-NS-UPM-01: Different types of pipeline information need to be
| sfored and accessed In one platorm,

5.13

Rele

g
T
e (
u
2

Stan

CIM-NS-UPM-02: Information needs to be exchanged and shared
among different departments;

CIM-NS-UPM-03: Pipeline operation needs to be monitored in real
time, visually and intuitively;

CIM-NS-UPM-04: Pipeline operation needs to be simulated s/analysed
and predicted

igure 26 — Structure of use case of applying city information modelling in urbanp

3 Requirements for the standards

asic data specification of city information modelling platform

4 Related documents

mart city planning (SCP)

echnical guidelines for city infarmation modelling (CIM) basic platform (China)
nderground pipeline data\(China)

0181662-T-466, Data ‘dictionary for underground pipeline features (China)
Hards need to be.developed:

asic data specification of city information modelling platform

nderground pipeline management based on data lake regarding needs statement

echnical specification for urban underground pipeline‘information management system

echnical specification for urban underground pipeline information management system

IEC

vant standards of applying city information»'modelling to urban underground pipkline
management based on data lake include:

5O 37166:2022, Smart community infrastructures — Urban data integration framework for

B/T 29806-2013, Information technology — Technical requirements for exchanging
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5.14.1 Use cases
See Table 13.
Table 13 — The use cases of applying city information modelling
in emergency management and rescue

ID of Name of Scope/ Narrative Actors (human and

uc uc objective non-human)

CIM Upload Provide This use case describes how onsite inspect Inspect officer,

ucC- inspection platform officers use the CIM platform to perform on- commanders, busiress

EMR- | data channels for site inspection. CIM platform provides an owner, data storage

01 inspect interface for on-site inspect officers to upload | facility, CIM)ptatforpm,
officers to inspection data. CIM online platforny,
upload patrol CIM platform web
data server

CIM Upload Provide an This use case describes how emergency Emergency responge

ucC- videos, interface for response officers use the CIM platform to officer, commanderis,

EMR- | pictures emergency feedback the initial disaster situation, to business owner, d%’:a

02 and other response receive the emergency rescue plan, and4o storage facility, ClI

data in the officers to implement rescue operations. platform, CIM onling
early stage upload initial platform, CIM platf¢rm
of fire, and emergency web server
receive data and a
emergency channel for
rescue receiving
plans emergency
rescue plan

CIM Command Dispatch This case describes.;how the commander Commander,

ucC- dispatch emergency uses the CIM platform for command emergency rescue

EMR- rescue team scheduling. The,CIM platform integrates team, business owner,

03 and emergency,rescue scene video surveillance, facility, CIM platform,
equipment at security point deployment data, and point CIM online platforny,
the scene of operating.status data to meet commanders' CIM platform web
emergency command and scheduling requirements. server
rescue

CIM Simple and Help the CIM This use case describes the skills required to | Emergency rescue

ucC- easy-to-use | platform use the CIM platform. The CIM platform team, business owner,

EMR- | CIM become easy* | needs to be used by different types of data storage facilitifes,

04 platform to-use stakeholders who possibly do not have CIM platform, CIM

programming, modelling, and simulation online platform, CIM
skills. The CIM platform needs to provide a platform web servef
friendly, unskilled interface for all types of

users.

CIM Data Assist This use case describes the use of CIM Emergency

ucC- aggregation | specialists to platform by specialists in emergency management and

EMR- | and make management and rescue to understand the rescue specialist,

05 analysis decisions with | on-site inspection of emergency rescue and business owner, ddta
the on-site initial disaster information, and to formulate storage facilities, JIM
date of corresponding emergency rescue plans platform, CIM onling
SEFGeREY based-en-the-en-site-situation—he-GHM platform—CHMplatform
site platform aggregates field data to help web server
inspection specialists make decisions.
and initial
disaster
situation.

CIM- A large Exchange of This use case describes how business Business owner,

ucC- number of emergency owners help emergency response officers to emergency response

EMR- | data rescue data in | upload different types of data and how they officers, data storage

06 exchanged multiple can access the data through the CIM facilities, CIM platform,
formats platform. The planning of the new emergency | CIM online platform,

rescue area requires the collection of data CIM platform web
from multiple stakeholders. Different server
stakeholders can upload their own data to the

CIM platform as required. Business owners

can access the data with permission.
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