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Foreword
ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
The procedures used to develop this document and those intended for its further maintenance are described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the different types of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of any patent rights identified during the development of the document will be in the Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents).
Any trade name used in this document is information given for the convenience of users and does not constitute an endorsement.
For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and expressions related to conformity assessment, as well as information about ISO's adherence to the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following URL: www.iso.org/iso/foreword.html.
This document was prepared by Technical Committee ISO/TC 268, Sustainable cities and communities], Subcommittee SC 1, Smart community infrastructures.
Introduction
Urban Planning refers to the conduct of urban and adjacent area’s engineering construction, economy, society, environment, and land use layout. It involves the regional layout of industry, the regional layout of buildings, the setting of traffic infrastructure and the planning of urban engineering. It is relevant to city’s development and city infrastructure construction.

Urban infrastructure spatial data refers to the data used to represent the location, shape and distribution characteristic of urban space entities. It could be used to describe targets from the real world with features such as location, qualitative, time and spatial relationships. Spatial data is an important part of smart city data. According to the characteristics of the spatial data, smart city needs to be connected with spatial data of infrastructure; integrate spatial data with different types of sensor; concentrate spatial data with different types of smart application and serve for the city.

Besides, this standard is also relate to other standards as follow:

ISO 37151: Smart Community infrastructure

ISO 37152: Smart Community infrastructure

ISO CD 37156 Guidelines on Data Exchange and Sharing for Smart Community Infrastructures

GB: Smart city - Technical guide for multi-planning integration

PAS 183:2017 Smart cities – Guide to establishing a decision-making framework for sharing data and information services

IEC SEG1 WG2Urban planning and simulation system

IEC SEG1 WG3infrastructure management

Specification of multi-source urban data integration for smart city planning
1 Scope
This specification focuses on the integration and application of multi-source data from urban infrastructure systems, e.g. water, transport, energy and waste etc., so as to support smart city planning and top-level design.

It builds a data framework that involves those data through standardized data integration and sharing mechanism, which include:

- defines the precision, dimension of the data, where at the same time raise the requirement on data collection, update, and storing mechanism

- defines the data model for data integration, make suggestions on data standardization and data fusion approaches for multi-source smart city infrastructure data for each involved data

- defines the data security level and sharable attributes for each involved data, establishes principles on data sharing/exchange.
2 Normative references
There is no normative reference in this document.
3 Terms and definitions 
For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:
· IEC Electropedia: available at http://www.electropedia.org/
· ISO Online browsing platform: available at https://www.iso.org/obp
3.1 Multi-source data integration
An optimization method and technical system based on the development of economy and society, reinforce the integrations of urban and countryside construction, land use, environmental protection, general transportation and basic infrastructure planning. Ensure consistency of important spatial parameters, set data up on a unified information platform, in order to realize the optimization of spatial layout, efficient allocation of land resources, improve the management and capabilities level of space control.

3.2 Urban development boundary 

An enclosed line in proportion of flexible control area of construction land that according to the city development and future direction, based on the scale control line of construction land, guide the construction of land growing, ensure the completeness of city function, effectively avoiding collision with important land resources and ecological areas; increases the elasticity of planning. 

3.3 Smart city planning (SCP) 
4 Principles 
4.1 General

4.1.1 Co-construction and sharing

Integrate data system of different planning; process sharing between different departments and different data fusion. Provide basic support for multi-data integration.

4.1.2 Adjust measurement to local conditions

Based on the status of smart city construction and space development and protection; persevere in presenting different characteristics, adjust measurement to local conditions, fuse different criterions step by step. 

4.1.3 Spatial coordination

Coordinate city construction, scale of agriculture production and ecological protection; ensure all types of space requirement of city construction, agricultural production, and ecological protection.

4.2 Principles of multi-source Data integration

4.2.1 Unambiguity 
The definitions and categorizations in the data standards should be clear, unambitious. For example, categorization should be representative and mutual exclusive. 

4.2.2 Scalability 

The urban data standards need not to be comprehensive at the start, but need to be flexible and scalable for the changes and expansions. 

4.2.3 Compatibility 

Compatible with existing major urban data standards. Data and systems following these standards should be made easily comply with new ISO standard. 

4.2.4 Transferability & Ubiquity  

Standards should be able to apply to various urban contexts despite geography or development levels.

4.2.5 Modularity 

Standards are organized in different focuses of urban services and planning.

4.3 Principles of data application in SCP

This paragraph list principles of data application in smart city planning practices, in terms of time adaptability / timeliness, data (sample) size, data accuracy and validation, etc.

4.4 Data Quality Requirements 

The quality requirements of a variety of planning data database results should meet the five requirements of position accuracy, attribute accuracy, integrity, logical consistency and graphic quality.

1)
The position accuracy should meet the position of the graphic space and the accuracy should meet the relevant standards.

2)
Attribute accuracy

 The attribute item and its name, type, length, order, and attribute value of the feature should satisfy the completeness and correctness. The classification code of the element should be correct and the attribute value of the element should be correct.

3)
Integrity shall satisfy the completeness of the data file, correct factorization of the elements, and completeness of the elements.

4)
Logical consistency should satisfy the concept of consistency, value domain consistency and topology consistency.

5)
The graphic quality should satisfy the correct expression of the element geometry type.

5 Data of SCP on community infrastructure

5.1 General 
City is product of science, technology, economic and social civilization improvements, and it is a fundamental unit for manufacturing & commercial regionally. However, with the influence of global urbanization, increasingly more problems have been appeared, such as environmental pollution, traffic congestion, insufficient resources, urban lifeline system weakness, etc. 

Human is the main participant of urban social & economic activities, and they serve the nature with their own civilization and wisdom. They make material production and living standard increasingly rising, but on the contrary, nature and geography restrain and control human action, and as a result, urban ecosystem takes shape. 

Community infrastructure is the fundamental safeguard for our life and city development, and it incorporates various equipment and systems which utilized for economic and social activities. As we can see that urban infrastructure facilitate living and economic development, however, the impacts it brings to ecosystem could not be ignored, indeed. Technology conditions and functional load are able to affect operational efficiency of social and economic system and also living quality of residents. Thus, scientific and sound urban infrastructure planning is critical to sustain city ecological safety and fitness. 

For this purpose, hence urban infrastructure planning, construction, operation, management, evaluation, etc. is a procedure of transforming nature environment, the construction model ought to be designed under ecology and spatial intelligence ideas. To achieve secular, stable, and efficient development, urban infrastructure construction design consideration must be given to both ecosystem demand and humanity demand.
5.2 Smart City Planning (SCP) Data
This paragraph explain and list data that are useful in SCP practices. The data dimension could be larger than community infrastructure data. The purpose of this paragraph is to clarify the positions of community infrastructure data in SCP data and possible connections with one or another.
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Table 1- SCP Data
	Smart city planning data
	Resulting data(examples)

	Urban planning data
	GIS data: DOM, DEM, DRG, DLG, etc.

	
	Land use data: type of land use (construction land, residential land and etc.), natural landform, administrative boundaries and etc.

	
	Building data: dimensions; occupancy; equipment; indoor temperature; indoor air quality; gas supply pressure; water flow rates; heat delivery temperature and etc.

	Transportation data
	modal mix; vehicle type; vehicle id; vehicle occupancy; journey start/end times and locations; traffic speed and density; pedestrian movements; energy consumption per km; emissions/pollutants per km and etc.

	Environment data
	outdoor air quality; water quality; flood levels; noise levels; temperature; weather conditions; carbon emissions; luminescence and etc.

	Energy data
	network power loads and etc.

	Other data
	Image Data: congestion; integrity of the public realm, such as road maintenance; incidents; unrest and community safety and etc.

	
	Demographic Data: user registration details and profile and etc.


5.3 Community infrastructure Data
5.3.1 General

Smart community infrastructure includes energy, water, transport, information and communication technology (ICT), and waste. The data addressed in this document is the ones related to the infrastructures as well as built environment elements supporting the infrastructure. Smart community infrastructure data created, captured, collected or curated from the various sources of smart community infrastructure. Table below shows how data in infrastructure works. Currently, these descriptions are not necessarily exhaustive or mutually exclusive.
Table 2 Community infrastructure data
	Type of the infrastructure
	Details of the infrastructure
	Data interface
	Examples of observation

	ICT
	Communication networks;
	System logs;
	Megabytes of data use;

	Energy
	Street lighting
	Smart meters
	Energy used per hour(kwh)

	Waste
	Waste management
	Waste bin sensor
	Empty/Full

	Water
	Water mains
	Flow sensor
	Leaks

	Transportation
	Transportation network
	Vehicle GPS
	Journey destination


5.3.2 Data definition

This paragraph defines the data from the above five community infrastructures, with Tables.

5.3.3 Source of multi-source planning data

This paragraph list typical data sources of community infrastructures, and characterizations of raw data.

Urban planning project data resources obtained from various sources and sources, which may come from GIS, master planning and detailed planning, legal texts and regulations of planning. In recent years, with the development of three-dimensional GIS, a common data source 3D city model data has been added.

—Data from geographic information systems

—Data from master planning and detailed planning

—Data from 3D city mode

5.4 Usage of Community infrastructure Data 

5.4.1 Data life cycle

Smart city spatial data include four stages: business planning, data planning, service planning and planning application. 

Business planning is the foundation of smart city spatial data planning, from the department functions and division of work, to establish business model, explicit city management and service mechanism, content and resources, supporting internal department and related business integration.

Data planning includes content planning, organization planning, standard specification planning and knowledge base planning. To construct the concept database, logical database, data classes, data elements and data model of smart city spatial data. Ensure data integrity and regularity.

5.4.2 Data simulation

Urban simulation system, using analogy simulation to get the urban development model, helping the urban managements clarify the inherent laws of urban planning decisions, making the smart decision on resources allocation and relative technology updating of urban public service and management, also extremely improve the urban liability and reducing the resumption, traffic congestion, pollution and other urban problems.

6 SCP Data system framework
6.1 General

6.2 Data resource system

Data should be classified, organized, stored, shared, used and managed. The data resource system should include multiple outcome data, departments planning data, project approval data and basic geographical data. The detailed classification shall include:

6.3 Data standard specification

6.3.1 Multiple planning result spatial database standard

Should stipulate content composition of multiple planning result spatial data, and defined spatial data result references, data formation, naming classification, necessary layers, necessary elements, essential indicator, required fields and range of threshold value.

6.3.2 Multiple planning result data sharing technological specification

Should stipulate shared catalogue composition of multiple planning result data, and define shared service specification of multiple planning result data.

6.4 Database requirements

Based on the existing standards and specifications that have been established and formulated, and complying with the five principles of spatial reference, database design, factor tie ring, attribute structure, and attribute value code, a variety of planning data integration and database construction work will be carried out.

(1) Spatial reference

The coordinate system should adopt the "International Geodetic Coordinate System";

The elevation benchmark should use the "international elevation benchmark."

(2) Database Design

A variety of planning spatial data results should be uniformly stored and managed using the GIS universal data format. A variety of planning spatial databases should be divided into multi-regulation result database, department planning database, project approval database, and basic geographic database according to data categories.

(3) Layering of elements

In a variety of planning data spatial databases, all database construction data should be based on the geometric characteristics of data objects and data storage management requirements, and the classification and definition of various types of feature layers should be standardized.

(4) Attribute structure

In a variety of planning data spatial databases, each feature layer should define the definition of the attribute structure according to its core index information and application management requirements.

(5) Attribute value code

In a variety of planning data spatial databases, attribute fields that store regular attribute information should be stored strictly in accordance with the specifications. Codes are generally composed of a mixture of numbers, characters, or numeric characters, and are unique.

7 
SCP Data integration

7.1 General

7.2 Data model and description specification

The basis of smart community infrastructure is data, which can be helpful to improve community resources supervision and service abilities through data summarization, storage and analysis.

The provenance of smart community infrastructure data are various, includes community infrastructure, application areas, Internet, sharing & exchange and all industries data.

7.3 Data encoding/mapping specification

Base on the infrastructure data concept model and description specification of smart community infrastructure, data encoding specification (such as XML, UID and UTF-8) is used to meet the conventional data demands of all kinds of application systems, to strength utilization and management of data to be available, traceable and consistent. 

7.4 Smart community infrastructure data elements 

On the base of ISO TR37150, which stipulates existing data types and relevant international and industries standards, this standard is used to regulate smart community infrastructure data elements. It consists of five parts, including energy, water, traffic, ICT, and waste. It also defines the name, internal TAG, definition, object words, character words, expression words, data type, data format, range, measurement unit, synonym, and remark of each data element.  

	Type of the infrastructure
	Field items of the infrastructure (examples)
	Data interface
	Format 
	Situation after data integration
	Update frequency
	The storage time

	ICT
	Telecommunications line；Telecom annotation
	System logs；The base station
	Pline; Line; Arc; Text
	Communication network
	
	

	Energy
	Power protection line; Electrical labeling; Location of power station
	Substation and other power supply facilities
	Pline; Line; Arc; Text
	Energy supply system
	
	

	Waste
	Situation of the waste bin; Pollutant discharge
	Waste bin sensor;
	Text；
	Waste management；Pollution management
	
	

	Water
	Water flow; Water supply annotation
	Water sensor; Water supply facilities
	Block; Pline; Line; Arc; Text
	Water mains; Water supply system
	
	

	Transportation
	Metro card swiping record；The population attributes
	Subway corporation; Bureau of statistics (NBS)
	CSV； JSON

Number；Text
	Transit-oriented development
	
	


	Others 
	The administrative area；resident ID；Incident number
	The public security system；
	Number；Text
	Daily Crime forecast
	
	


7.5 Digital continuity management requirements 

Activities involving with managing digital continuity include records management, information management, information risk assessment, security control and managing changes of technical environments (including data format conversion and migration). It focuses on fundamental support for big data development and applications to smart city and the security of digital resources that can be available, traceable and consistent to enable e-discovery, digital identity, digital life and online culture. 

It involves the physical and/or intellectual management established over data by documenting information about their physical and logical state, their content, their provenance and their relationships with other data. The above control involves the creating, capturing and maintaining information about the movement and use of documented information. The systems and processes associated with establishing control include registration, classification, indexing and tracking to ensure authenticity, reliability, integrity and usability of data quality.

7.6 System exchange for data integration 

7.6.1 Information Resource Sharing and Exchange System

Data exchange, data production, data management, and data release and sharing are responsible for the collection, management, use, and release of various data services.

7.6.2 Information Resource Service System

According to the International Geospatial Information Service Specification, an information resource service specification system has been formulated to provide related services.

7.6.3 Data Sharing and Switching Interface Design

The data interface between each subsystem and the data interface with the external system, the system uses SOA architecture. To meet the needs of different departments at different stages and in different applications, to achieve effective convergence, and to support future-oriented planning information sharing and social services.

7.7 Data integration and data management 

7.7.1 Data Types and Spectrum

The key to the development of digital cities to smart cities is the multi-source heterogeneous city information, city address codes, urban infrastructure and component management, and the rapid update of online spatial data, multidimensional visualization of spatial data, and the construction of multi-dimensional structures with flexible structures and adaptability. Breakthrough collection of state data models.

7.7.2 Data Exchange and Sharing

Data exchange is the process of converting the structured data under the source structure into the structured data under the target mode, so that the target data is an accurate representation of the source data.

7.7.3 Data Exchange and Sharing Security

Security and privacy issues are not limited to residents. Service providers and governments also have their own effective reservations. It should ensure system and data security and user privacy protection. Comply with national regulations, establish trust in these solutions and maintain data integrity and confidentiality to ensure service delivery.

8 
Management of security and privacy

8.1 General 

The basic suggestion of data security in cities is to guard against the corresponding security issues involved in the storage or circulation of data in urban information systems.

8.2 Data security level and protection principles

In ensuring data security, data is divided into different security levels according to legal requirements, value, criticality, and its sensitivity to unauthorized disclosure or modification.

8.3 Technical advice for the data security

Due to the different security requirements for data at different security levels, it is recommended to focus on the technical methods for maintaining sensitive data.

8.4 Life cycle safety of data

The life cycle of data refers to the entire process of data generation from complete to complete in all/complete urban planning, that is, data collection, transmission, analysis, processing, use/sharing, storage, and disposal.

8.5 Security protection for data exchange and sharing system

When constructing new parameter data (referring to the exchange and sharing of data), a complete network isolation system must be ensured, that is, a system with a lower security level is used for development and testing first, and then a new fully isolated high security is enabled when the test is completed. The system of grade is used to produce parameter data.

Annex A  (informative)

Case study
A.1 Case Study investigation and case Collection of multiple Planning data Integration 
Smart City Planning 

With the accelerate development of global urbanization, our earth is in the rapid and extreme urban process. During the urbanization process, mayors and urban managements need set up a long-time development target and comprehensive consider cities’ resources and elements, including transportation, energy, water resource, land, construction, civilian, information and all kinds of data. 

This proposal clarifies the data that is closely related to city planning, and arranges the data into grades, layers, and types. That is, data is graded on the basis of natural conditions, planning conditions, location & traffic conditions, facility conditions, social & economic factors, and safety information. The data is then layered according to most space-related characteristics, and finally on the basis of its grades, the data is subdivided and encoded to build an integral, orderly, and common specification in terms of data clarification, grading and encoding. This specification provides data standards for setting up a city planning model. 

 Urban Simulation 

In the field of Smart City (Urban Science), by use of computational fluid dynamics (CFD) to establishment algorithm model and scientific prediction method; this proposal makes research and development upon a large-scale computing simulation system software, to develop the applications required in the planning, construction, management, and operation of Smart City. 

 Energy Management
By building an energy conservation platform that can cover the whole city and key fields, this proposal realizes the sharing of city energy data, improves the energy data analysis function, and provides services for corporate energy management. On the basis of existing information resources, this proposal achieves the aim of energy data monitoring and analysis in key energy consuming companies in the fields of architecture, urban supervision, industries, and public institutions. 

 Smart Transportation 

This proposal builds a unified smart transportation platform. By means of data analysis and information release, and prediction of traffic flow trends, this proposal provides functions such as road monitoring, emergency commanding, public transport dispatching, and traffic control, thus achieving close cooperation among pedestrians, vehicles, and roads. This platform can relieve traffic jams effectively and quickly respond to emergency situations, thus providing the scientific decision basis and management methods for better cities. 

 Smart Water Project 

This proposal builds an overall smart water supply procedure, namely, a smart water supply and sewage disposal system, to guarantee water quality, water safety, and water saving. It can perceive the water supply and sewage system through real-time data collection, WIFI, and water pressure gauge, and other on-line monitoring facilities. In addition, the ‘city water IOT’, which consists of the administrative department and the water supply and sewage system, can present visualized data, analyze mass data, and provide suggestions on decision making, thus monitoring the whole system in a more dynamic and refined manner. 

 Underground Pipelines Management 

This proposal builds a management system for the city underground pipelines network, which can be used to manage underground pipelines and the subsidiary facilities, such as data input, edit, storage, inquiry & statistics, analysis, maintenance & upgrade, output, distribution, and sharing of spatial and attribute information. The system can achieve central management, unified resource allocation & sharing. It is a platform for data processing related to the underground pipelines network, an exchange platform for sharing pipeline information, and a service platform assisting city planners and governments in decision making. 

 Waste Recycle System 

It is a smart garbage disposal system, and one of its functions is to send out signals when the system is overloaded, so that the staff can arrange for and distribute the working frequency and routes of garbage trucks. The garbage trucks have GPS instruments, so more rational and efficient routes can be formulated to transport waste. 

 Telecom & Network Service 

The function of the telecom network infrastructure of Smart City is to integrate the relevant information through Internet integration & transmission, for further disposal and application. It consists of numerous subsystems from all industries and departments, which are connected with each other. It can integrate the Internet, communication networks, TV networks, and exchange information among cell phone screens, television screens, vehicle-mounted screens, and computer screens. Therefore, on-line unified supervision could be achieved on the city level. Information isolated islands can be broken between subsystems and heterogeneous networks, thus realizing compatibility and intercommunication. 

Geographic Information Public service platform for municipal and district cooperation 

Population & information public service platform

Unified standardization, resource planning and technology framework, and highly unified on logic, achieving open and sharing data. Layout and distribution reasonable, division tasks but cooperate with each other is its operation mechanism. Population, health and community platform in charge of data summarization, data processing, data storage, data mining and data sharing service in population distribution, science and technology major special projects, major public welfare projects, public hygiene, human resources, etc. It is benefit for technology innovation, government decision-making, and medical & health service. 

 Smart urban inspector police

	Use cases

	Name of use cases
	Name
	

	
	Leading sector
	

	
	Construction periods
	

	
	Source
	

	Introduction
	

	Goal
	

	Background
	Current situation

Motivation
	

	Ecosystem

Note: regarding stakeholder and stakeholder roles: consider the distinction between "business roles" and "role holders" (who can play one or more business roles).
	Roles and responsibilities of stakeholders

Relationships between stakeholders
	

	Multiple data usage
	Spatial data framework

Spatial data life-cycle
……
	

	Construction of data system

(Content, standards, integration, etc.)
	Data resource system

Data standard customization

Data integration and database construction

……
	

	Data quality requirements
	Positional accuracy 

Attribute accuracy 

Integrity

Logical consistency

Graphic quality
	

	Multi-langauge data fusion
	System switching design

Service management of data

……
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