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What is a Smart City?

A smart city is an urban area that uses different types
of electronic data collection sensors to supply
information which is used to manage assets and
resources efficiently.

s e The smart city concept integrates information and

S e communication technology (ICT), and various physical

= devices connected to the network (the Internet of
S M A RT C I TY things or |oT) to optimize the efficiency of city

operations and services and connect to citizens.
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SMART CITY

K. N
We aim at linking these two
huge, distinct yet

interconnected worlds, and

1 deliver our own interpretation
or definition of smart cities
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SMURBS project

OPEIMICUS

Global Earth Observation System of Systems EUI’OpE’S eyes on Earth

- SMUAES

[ ERA-PLANET ]

ERA-PLANET

The European
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the fellowship of SMURBS

* 19 partners, 12 countries
e 2.75 m€, 9.15 m<€ total
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Our themes

ERA-PLANET

HEALTH MIGRATION

SOCIAL INEQUALITY
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... act local
«Ka@é Tng EmioTiung»

oulnmoeig yia Tnv EmoTripn kai Tnv TexvoAoyia
HE pia KoUTTa Ka@é 1) éva TroTrpI KPaadi.
To «café-NEO» tou AtipiAiou Ba éxel Bépa:
«KANAMATA Egumvn IM6An —

Mpog ) dnuioupyia EEUMVWY Kal avBEKTIKWY TOAEWV LIE XpHoN VEWV
TEXVOAOYIWV»

MpookekAnuévog opiAnTig Ba eivai o Ap. EudyyeAog Mepacomouiog,
AieuBuvtrig Epeuviov Tou IvomitouTou Epeuvivv MepiBdAAovtog kai Biwaoipng Avamruéng Tou
EBvikoU AoTepookoTieiou ABnviv

Baba Yaga (Xpriotou Koupdvrou 5, KaAapdra)

Aeurépa 16 Ampikiou, ams 7:30 uy SMURBS organized its 1st citizen workshop hosted
e S s e i o R e o by Navarino Environmental Observatory in the city of

Navarino Environmental Observatory (NEO), www.navarinoneo.gr

Kalamata, during April’s scientific café. More than 40
citizens participated in the event, sharing their needs
and smart ideas, over a hot cup of coffee!

The discussion reaffirmed many of the user needs findings, especially with respect to Air Quality
. requirement for real time, online information and the potential role of citizen observatory
@ activities, along this direction, where highlighted with great zest.
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Mandate The Greek GEO Office (GGO) operation focuses on the effective

participation of Greece in the national, regional, and global activities, under
the framework of GEO and GEOSS ... as the focal point of GEO activities in
Greece, it addresses the need for a permanent coordination mechanism of
GEOSS activities at the national level, at the same time building interfaces
with GEO and the Greek State

SERVAT, GEO Office
o® /O/l/ |
Director Dr. Evangelos Gerasopoulos

‘g Secretariat Mrs. Eleni Christia

Mrs. Georgia Diakogianni

Bl |
NS
GENERAL SECRETARIAT FOR
RESEARCH AND TECHNOLOGY
National Delegation
GEO Principal Prof. Christos Zerefos (AocA)
Alternate GEO Prof. Manolis Plionis (NOA)
Principal
[opolicy /
3 & J MARIOLOPOULOS-KANAGINIS FOUNDATION
. FOR THE ENVIRONMENTAL SCIENCES
EJL i
Ml
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Input Data

Remote Sensing Data

Satelite Images:
eSentinel-1
eSentinel-2
eLandsat-8

Satelite Products:

*NDVI

In-Situ Data

" Data

Weather Data Model

~ esincoming Global
OPEMICUS Shortwave
Radiation
eMinimum
Temperature
sMaximum
Temperature
eVapour Pressure
eWind Speed
ePrecipitation
eSnowdepth

P ‘ Land Cover Type
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Create data flowcharts

Nexus Approach Model

=

— Google Earth Engine
Analytic

¥ TensorFlow

CGMS/WOFOST/
WGEN

3’B||:|MA

. SN JRC

CropML-WOFOST

Stochastic Climate
Simulation Model

Models Outputs Essential Varibles

.‘I ! —ﬂ b= Wiz,; 9.‘

Food Variables

Water Variables

Crop Leaf Area Index
Crop Green Area Index
Crops Development Stage |
Total Biomass |
‘Total Amount of Water in
the Soil Profile
‘Water Uptake
Soil Water Content
Daily Precipitation
Cumulative Precipitation |
Soil Mosture j
Soil Evaporation

Vapour Pressure V ‘ 2
Soil Surface Temperature }‘/ /
Soil Temperature on V/

Ground Level L -
Air Temperature Min/Max ' P —
Irradiation w JESNE <{ Wind speed ]
Wind Speed p—

e SmartStatistics4SmartCities Conference, 5 - 6 October 2018, Kalamata, GREECE

Smart !
Statistics Cities



Earth Observation (EO) for Smart Cities: The SMURBS/ERA-PLANET EU Project SM Uﬂ BS
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Urban indicators that depend on EO data

— 11.1.1 Proportion of urban population living in slums, ;
informal settlements or inadequate housing b ), O L

NPP
Jason-1

— 11.2.1 Proportion of population that has convenient
access to public transport, by sex, age and persons with
disabilities

[— 11.3.1 Ratio of land consumption rate to population ]

S

X
Aqua
QuickScat

growth rate

— 11.6.2 Annual mean levels of fine particulate matter (e.g. i = < B A e om |
PM2.5 and PM].O) in cities ;;ﬁihwm O tongiiude NG \ & GCOM

OtherR & D

oceanographic,

— 11.7.1 Average share of the built-up area of cities that is land use,
open space for public use for all, by sex, age and persons
with disabilities

Urban Essential Variables
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Earth Observation (EO) for Smart Cities: The SMURBS/ERA-PLANET EU Project SM Uﬂ BS
and the contribution of EO to the SDGs frame, E. Gerasopoulos (egera@noa.gr)

Example - SDG 11.3.1

Ratio of land consumption rate to population growth
rate (SDG Indicator 11.3.1):

* City population PGR=LN(Popt_(t+n)/Popt_t )/((y))

Stage 1: Estimate the population growth rate.

Where

Popt: Total population within the city in the past/initial year
Popt+n: Total population within the city in the current/final
year

y: The number of years between the two measurement periods

e Built-up area

Stage 2: Estimate the land consumption rate.

LCR=LN(Urb_(t+n)/Urb_t)/((y))
Where
Urb_t: Total areal extent of the urban agglomeration in km2 for past/initial year
Urb_(t+n): Total areal extent of the urban agglomeration in km2 for current year
y: The number of years between the two measurement periods

!

LCRPGR = Land Consumption rate
~ \Annual Population growth rate

From Prof. Petros Patias, EuroGEOSS Workshop 2018
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. Kiev city growth dynamics

H Over Kiev borders

® Over ROI of Kiev city

0 t

=
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From Dr. Natalia Kussul (SRI),
=

SMURBS stakeholders workshop, Hamburg

Urban area, thousands of ha

Kiev city growth 1990-2017

1990 2002 2017

I Urban
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Urban indicators that depend on EO data

— 11.1.1 Proportion of urban population living in slums,
informal settlements or inadequate housing

— 11.2.1 Proportion of population that has convenient
access to public transport, by sex, age and persons with
disabilities

— 11.3.1 Ratio of land consumption rate to population
growth rate

PM2.5 and PM10) in cities

— 11.7.1 Average share of the built-up area of cities that is
open space for public use for all, by sex, age and persons
with disabilities

[— 11.6.2 Annual mean levels of fine particulate matter (e.g]

Aralysis
07112017

Urban Essential Variables
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Earth Observation (EO) for Smart Cities: The SMURBS/ERA-PLANET EU Project SM Uﬂ BS

and the contribution of EO to the SDGs frame, E. Gerasopoulos (egera@noa.gr)
Land consumption
refers to the
conversion of open Tre n ds . Earth
space or farmland to
residential, . .
commercial, or other i | A platform for global spatial analysis and
o AT assessments of SDGs
including over- AT ey S>3
intensive exploitation A Be s
of land. F 5 oot Trends.Earth brings together models developed with
B AR g support from the GEF and NASA that leverages Google’s
SDG 11.3: By 2030 . SN % Earth Engine platform to integrate earth observation data
ERED BT ENL from multiple sources at user-defined scales and
sustainable urbanization imef Th . . { ith
e T time rames. The prqject increases access to earth
participatory, integrated observation data to improve assessment and reporting

and sustainable human for the SDGs.
settlement planning and

management in all

countries
Team:

Conservation International: Alex Zvoleff, Mariano
, . Gonzalez-Roglich, Monica Noon
Supported by | NASA: Lahouari Bounoua, Eric Brown De Colstoun,

funding from NASA Stephanie Uz

and the Global i
Environment Facility http://trends.earth
(GEF) with capacity

building and tool
development lead by CONSERVATION O T R E N D S : EA RT H é
Conservation INTERNATIONAL tracking land change Google Earth Engine
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Development of tool to asses the ratio of land consumption rate to population growth rate
@/ Pl: Alex Zvoleff, Conservation International CONSERVATION

INTERNATIONAL

I
BaCkground: ﬂlzrco)f:ci‘&gdit View Layer Settings Plugins Vector Raster Database Web Progessing Help
. DEEBRLR AOSLLAHAPPLALABIS @€ -8 - 5EE Y & - 1-
» Promotes user driven assessments -- W) B kimen B = QEle s e eg e = A -
Trends.Earth provides high-resolution FELZALEO
spatial and temporal datasets for cAwYL 3RD
measuring land consumption rates in B
urban areas validated in 10 countries. | o e
@ i M Captured open space
» Trends.Earth uses remotely sensed % e
imagery to measure urban extent to %
map change over time and overlays ,
gridded population to asses the land
consumption rate. The tool is easy and
free to use.
Impact: :
> Tren dS.Earth has over 11 000 Coordinate|  -8245937,530568 | Scale[1:58,534  v|@ Magnifier[100% (2] Rotation [0.0 3| & Render
registered users globally;
trainings have been held in nine
different countries representing Figure 1. The output from the Trends.Earth tool reporting on Sustainable
over 300 participants from 146 Development Goal (SDG) 11.3.1: Land consumption in Bogota, Colombia with
countries. Sub-urban (orange), Urban (red), Fringe open space (green), Captured open
L space (dark green) classes calculated using remotely sensed data.
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From EO to knowledge %O o
SSENTIAL

EO & Socio-economic Data Policy Goals

Essential

Variables ‘

Data » Information ——> Knowledge -—> Wisdom

jobles @ Q g
s gl Var@ s
senti@® * et cesse

Es eation o oAk Tar9 Giness rc.>

€ \“d\CO o Asse ss‘-‘\e\'\" By Xecu‘\on
e e
aene’®

ﬁﬂn
s
o S SmartStatistics4SmartCities Conference, 5 - 6 October 2018, Kalamata, GREECE

Smart !
Statistics Cities



Earth Observation (EO) for Smart Cities: The SMURBS/ERA-PLANET EU Project SM Uﬂ BS
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ERA-PLANET

it is happening nationally ...

Indicator 15.1.1 - Forest area as a percentage of total land area

C{.g,smm
From >

Swiss Data Cube NDVI time series Forest/non-forest SDE 15.1.71.

time series From Swiss GEO Office, EuroGEOSS 2018 Workshop

An established interaction in Germany

The BKG (Federal Agency of Cartography and Geodesy ) has been working trustfully together with

e.g. the Federal Statistical Office to implement national and international measures relating to the
sustainability goals of UN.

The Presidents of the BKG and Destatis formalized this cooperation with a Memorandum of
Understanding (MoU) in November 2016. It is part of the MoU to create an action plan that is
annually updated and contains concrete cooperation plans.

BEST PRACTICE ?
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Take home!

10-15° .
EO and SDG domains only ”0 5% czf SDG indicators ca
mareinallv overla be obtained or supplemente
& y P by EO procedures”. Social and
economic statistic data prevail
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Take home!

UN-GGIM (United Nations Committee of Experts o
Global Geospatial Information Management (UN-

All parties agree that EO GGIM)) says: “As the implementation of the 2030

has the potential to support Agenda gains momentum, Member States and the
national reporting and global community are now also beginning to
make SDG monitoring truly understand the commensurate prospects for using

Earth observations and geospatial information as

sustainable. fundamental inputs for realizing the 2030 Agenda.”
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Take home!

The Global indicator framework adopted by the General Assembly also
states that " Sustainable Development Goal indicators should be
disaggregated, where relevant, by income, sex, age, race, ethnicity,
migratory status, disability and geographic location, or other

characteristics, in accordance with the Fundamental Principles of Official
Statistics.”

EO is not only for monitoring but also
supporting indirectly the SDGs e.g.
providing geospatial data that can

help disaggregate other statistics data

and make them really SMART
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and the contribution of EO to the SDGs frame, E. Gerasopoulos (egera@noa.gr)

Take home!

All parties agree that National
Statistical Offices (NSO) and
indicators’ Custodian
Agencies are key players in
the actual integration of EO in

m SDG chain
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THANK
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