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The Environment Challenges the City Faced Today Jo7 FRER

¢ Population

o Resources

¢ Air quality

¢ Energy

Transportation
AmeEnrsemsaran-_ng, seaxer [ Waste treatment
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e Security issue

¢ Global warming




People lives in cities

The Percent of the Population Living in Urban Areas is
Projected to Rise Rapidly in the Less Developed
Regions—Asia, Africa and Latin America

100 - 89 920

Africa Asia Europe Latin North
Amernica Amernca

m1950 m2007 m2050

The increase speed of population growth in 21st century is & > S#5E
as the growth of bacteria not primate. (Edward O. Wilson)

T
[ World | hina \

1 million of world population have been increased every
week, more than half of them lived in city till 2010.
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We need another 4 earths like ours, If
the consumption level of each people

in the world enjoys the same with that
of America under present scientific and

technologicallevel.
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The different scale of the urban environmental problems
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rat2  What is a Smart City

What is a smart city ?

A city can be defined as ‘smart’ when investments in human and
social capital and traditional (transport) and modern (ICT)
communication infrastructure fuel sustainable economic
development and a high quality of life, with a wise management of
natural resources, through participatory governance.

SITE
INFRASTRUCTURH
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A smart city should be identified by six dimensions ARG

e

Smart

s

- hRFE
The smart cities of tomorrow FAPLIN

The smart city of tomorrow...

“Safe, Humane & Sustainable”




A Smart Medical Smart Transportation

. ’ - ) Smart City M t : :
Smart Environment Protection p mart City Managemen Public Service

Laws
Business
mo

Software

Facilities

LEICUE)
Infrastructure

Smart City is an extension of the digital city. It is a comprehensive reflection of smart
transportation, smart environment protection, smart water conservation, smart city
management etc.,. The construction will be developed by hardware infrastructure,
software facilities and public services.

are the core technology of smart city construction!

oo FRFE
The Broadband and Big Data Society = HAREE

Internet
e 1
£ 1

Enterprise > E-health

Authority ‘

E-business
FIEAN

E-
Government

V.
ce
learning

All- Households, Public Authorities and Enterprises - are connected to All by
a high quality, secure and symmetrical Broadband network

BHLUAE
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+ On the move

= Qutdoors and

indoors
« Night + On the move
«Daytime * Outdoors

* Indoors (away from the PC )
« Atthe PC

+ Between PCs
* Human-to-Human (H2H), not using a PC

+ Human-1o-Thing (H2T), using generic equipment
« Thing-to-Thing (T2T)

- - = hR = E
Smart traffic and services & monitoring MAPUNI

Gvning “Trafikolycka, Tankbil
| med sidp har vaR, blockerar
avfarten Yitre Ringvagen”
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Health & Elderly Care

Example on services
Hospital

Relatives

*Voice controlled picture
phone using TV

+Safety alarm

*Video conference
a4 *Transmission of
data at home visit
*Supervision of
analysis equipment

Care Center

*Video conference with
visiting nurse

» Patient journal over TV

*Sensor measurements

Home Service

*Information on TV about
planned visits

*Medicine reminder
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*Alarm monitoring

Waste as a source of energy o

Gavle City has brought down the
level of deposit garbage to 3%
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The Benefits of Smart City

* Sustainability
— Environment (carbon footprint)
— Reduce waste
* Economic development
— Attractive to people
— Attractive to Investment
— Attractive to Businesses
— Increase per capita GDP
— Drive economic diversity

rart3  Smart Cities in China
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Smart cities in China A

Urban construction and how industry development
are closely connected with competitiveness and
development potential in the future of China which
highly pay attention to the development ofsmart city,
following cities are listed in the national planning
program of “12.5” on smart ci

Shenzhen

_APEEEEE—— Nanjing
Beijing
.4
Wuhan
Shanghai
e N Suzhou
Tianjin

- . o7 HRFHE
Beijing, to be a world-class city L BRER

Digital Beijing HS Internet

“Beijing platform of action
on Smart Beijing” will be i
released soon, ?ncluding \ _T‘H* é‘;&
intelligent transportation,
remote medical treatmant,
EMR. e-commerce and
other 60 programme.

.’/_ Wifi will be covered
L Beijing rural and urban
district in 2015,
internet of things will be
integrately set up.
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Shanghai, to be the ICON " MAPUNI

elevating on information

forth effort on “MONET to expand
and access capability for expanding
developing 3G. WIF| and others,
application on cloud computing,

i [ 3
Dusing “12 68 d accelerating the progress on tri-

the framework of
“smart city” will
be formed in
Shanghai, which
explicit four
main points of
focus:

on information

j' _; _mmtlun and industrialization of

Wuxi—Deeply build up internet of things A2l

: Fully uiilized the
w;dely appﬁcaﬁlm on i y / opportunities on
internet of things in W auemmﬂ h}‘l.halsﬂxds building new

2 = i demonstration plot for
|s_apmcttce o Lnlf:lllgenl and development of Sensing china center,
city development, in the

world intelligent city promoting the
advantages on RD
application of intemet
of things, entering the

future 5-10 years, Wuxi based on the

will promote regional
centralized international

evolutionary break on
) the technology of city first bitch of perception
city, pave a path for new development. city in the nation and
model city. world wide.
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Part 4

Smart Environment Protection Framework

Smart Environment
Protection Promotes
the Smart Cities
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“'Smart Environment Protection”

promotes the construction of “Smart City”

Smart City Air Haze Monitoring and Control System

Pollutant sources
detection

Big data analysis

satellite

| Justification modelling
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Improve the perception ability of environment information

Satelllte Remote Sensing

unmanned air veh|q1e( UAV)

i Space-Air-Earth Integration Observation Based !
- Environmental Monitoring and control System :
] 1

“Space” :
. construction
— remote sensing I i 1

monitoring

e = T !r\ Mapum IR T
entral Shandong May 1,2012 A

“ zgm

Satellite image . Model GIS Ivsi . Thematic map
collection inversion . analysis making
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Air quality monitoring system

|+ Aerosol, PM,5/PM,;. NO,/SO,/0;. CO/CH,/CO,. Biomass burning, dust |

(" Aqua Terra Aura Aqua FY-3A/B

oy

oy,

MERIS

CALIPSO

The variation of hourly averaged PM, ; in Beijing

In Jan.2013 and Feb. 2014,the monthly averaged PM, . are 173+139 and 153+ 124
pugm?3 respectively, it decreased 11% in Feb. 2014 compare with that in Jan.2013.

(a) Jan.2013
n————— 7777 77T T T T T

g 100 Py, PV, A \ﬁ‘/ﬂ‘ o H (fy‘ M/n,v-'w e
% so{ — RH T [ \j ! V

g

PM Conc.f
&
£

H

o
1-1 -3 155 17 159 1-11 1-13 1-15 117 1-19 1-21 123 125 127 1-29 1-31
(b) Feb.2014

1200

Date(mm-dd)

—From Wang Yuesi, IAP/CAS
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Exhaust gas online monitoring Radiation source monitoring
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Environmental emergency monitoring system  Drinking water dynamic supervision system

Improve the efficiency and management level of g BRI
environmental protection FAQRtH

(O wem e Sy S -I““

Spatial Data Sharing Service Platform 2D and 3D Environmental GIS
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Provide a quantitative basis for macro decision A X

Environmental Synthetic Decision Support System

Air Quality Synthetic Decision Support

Provide a quantitative basis for regional joint prevention and control.
Comprehensive understanding of the air quality status. Improve

environmental early warning capability.

Air Backward Trajectory
Simulation and Analysis
System

Pollution Weather Condition
. Index Forecast System

Multi-mode Air Quality
Forecast System

23/05/2017

18



Provide a quantitative basis for macro decision

Multi-model air quality forecasting system

---Realize the forecasting and warning of conditions of regional air pollution ,
achieving daily business running of regional air quality monitoring and
forecasting at he same time.

NCEP/AVN
£HNEST

Interpb/tograd = BEES
e s NAQPMS# ;’%ﬁﬁ%
MMS#E -
MMS5 to STEM g

S SN N I S I AR A i S0

SFER
-»l 72

Guangzhou Asian Games project

We predict the air factor(eg PM10) by NAQPMS-MODE, CMAQ-MODE and CAMx-MODE and we
get predictive value(egPM10) by integrating the three models.

I FE
Beijing Changping—Grid based Air Quality Monitoring System = """
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Data center

Sensors distribution
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Use water model to provide comprehensive analysis for regional water quality monitoring,
the eutrophication, water quality comprehensive toxicity warning, agricultural water source
pollution, etc.

Jinjiang Quanzhou digital watershed South-to-North water diversion middle route project
(distributed hydrological model ) Water quality monitoring and warning key technology research and demonstration

<
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Hongfeng Lake Basin, Guiyang -Water © Water pollution of

Program CI?ss'ification and protection of Danjiangkou Reservoir Baiyangdian Lake-water program
drinking water sources
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Environment
Supervise
Data Center

P

LT VLR

: . iy Sl ) Backs o Mobile
s ik Environmental Backstage desktor application
upervise websi application syst L system
- o -
“ONE MAP” DESIGN CONCEPT MOBILE ENFORCEMENT PRODUCTS CONSTITUTE

OF ENVIRONMENTAL SUPERVISE

WEIBAO-APP—A Public Mobil Product for Environmental Information Services

+ dE
Functions: =

11714 BRS TARAASS

= Air quality and Green Commuting
= AOI, PM2.5, PM10
e Interaction of Green Tips
¢ Advice and Share of
Commuting
e City Rankings
= Historical trends

= Features :
e Base on multi-model to
forecast Air quality in the next
5 days ;

* Push Weather warning
information

« Refined air quality data Based
on the location:

e Air Quality Review

(Interactive) ; G TR

W TS
* Noise data.
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Conclusions

@ To truly move towards a new era of smart city, the construction of the smart
environmental protection system must be strengthened;.

@ The smart environmental protection system is built based on
comprehensively use of a new generation of intelligent data perception,
transmission and application services technology, such as Internet of things,
cloud computing, big data, environmental modelling and GIS;

@ The smart environmental protection will build up the new service model with
rapid, accurate, real production, transmission of the corresponding
environmental protection data or solutions.

@ Building smart environmental protection system is an important part of the
smart city construction with a great significance.

Thank You

Institute of Resources and Environment Science, MapUni
Beijing Normal University

Beijing, China
liur@mapuni.com
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