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Remote Sensing Project Examples
in Urban Environment —
the Greek Examples
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Introduction

to monitor urban climate and resilience

Remote Sensing applications

Forecast

Adapt

support risk assessment
and decision making
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Create
Climate Responsive Cities
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reduce climate change
effects and mitigate risks
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Urban landscape Environmental
monitoring monitoring
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Implement a risk analysis,
identifying the vulnerability of areas related to hazards

In line with policies

»  Paris Agreement on CC
*  European Green Deal
* NBSinitiative
»  European green deal targets
*  Goals SDGT11, SDG13
(UN 2030 Agenda for Sustainable Development)
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EO data and solutions eeosvgv@@ﬂgg.
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Land & sea topography Air quality, temperature, humidity Snow & ice coverage
— Sea level rise — Heatwaves — Mass balance

— QOcean acidification — Sea surface temperature — Surface

— Floods changes

— Coastal erosion
— Soil erosion

OPErNICUS

Europe’s eyes on Earth

’~~. Climate
) Change Service

open access to climate data and tools

Monitoring Monitoring
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Smart, climate resilient cities

Urban surface modelling
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Smart, climate resilient cities Geogv%@s@%

Land Use/Cover

Urban surface Land Deforestation quantification
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Smart, climate resilient cities

Land Deformation

Synthetic Aperture Radar (SAR) data
coupled with ground truth data

Urban subsidence,
movements and deformation
risk assessment
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Land subsidence velocity map (2014 — 2016),
from Sentinel-1 (InSAR)
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Smart, climate resilient cities

Urban

feature
extraction
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Material-level analysis

VHR data + semantic segmentation
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Smart, climate resilient cities

Urban surface

Indices
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[ Surface temperature
Landsat, ASTER (NASA), Sentinel-3 (ESA)

» Local surface temperature dynamics
« Urban heat emissions monitoring
» Urban thermal comfort & UHI assessment

Sentinel-2
True Colour Composite

Fused Data

Sentinel-3
Land Surface Temperature

Land Surface Temperature

£ I 310 (K)

Land Surface Temperature
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Smart, climate resilient cities GEOSW@TLE[%?.
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Digital Twin Earth Models

Digital representation of a city

Variety of data inputs enable:
Better urban planning through model simulation & testing
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Kaunas digital twin created by KTU
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HARMONIA project - Decision Support Systems GEOS

7=
"/
=

==
()
=
s
@
[

workshop

Fic

X

m

-

r

B
Commission 3 + 8

HORIZON 2020 | Grant agreement ID: 101003517
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Greek case study: Piraeus ~
RMONIA
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= (adaptation of ensemble r%odels & Al tools) _5% HARMONIA approach
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Ixelles Milan Sofia Piraeus
Air Quality v v v v
Heat Fluxes v v
Case StUdieS Climate Index v v v v
Floods v v

Geohazards v v v
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Urban Exposure index — Piraeus example Ggogvﬁ@@ié? :

v e e Imperviousness Densit 8
ANy o - Source: Copernicus
Sp. Resolution: 10m
The Imperviousness degree is a thematic
product showing the sealing density in the
range from 0-100% for the period 2018

(including data from 2017-2019) for the EEA-39
area.

Water bodies (Water & Wetness 2018)

Source: Copernicus

Sp. Resolution: 10m

The combined Water and Wetness product is a
thematic product showing the occurrence of
water and wet surfaces over the period from
2012 to 2018.

Street Tree Layer (STL) 2018

Source: Urban Atlas

Sp. Resolution: 10m

It includes contiguous rows or a patches of
trees covering 500 m? or more and with a
minimum width of 10 meter over "Artificial
surfaces" (i.e. rows of trees along the road
network outside urban areas or forest adjacent
to urban areas should not be included)
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Land Use / Land Cover

Source: Copernicus Urban Atlas
2018

Resolution: Building Block

Urban Atlas 2018 provides reliable, inter-
comparable, high-resolution land use and
land cover data with integrated population
estimates
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Urban Atlas 2018

Il Continuous urban fabric (S.L. : > 80%)

Il Discontinuous dense urban fabric (S.L. : 50% - 80%)

Il Discontinuous medium density urban fabric (S.L. : 30% - 50%)
Green urban areas

B Industrial, commercial, public, military and private units

Il Land without current use
Port areas

0 0.5 1 km
| | | Sports and leisure facilities




Urban Exposure index — Piraeus example
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Building Height 2012 (meters)

Source: Urban Atlas
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Urban Exposure index — Piraeus example
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Digital Elevation Model
Source: Eurostat (Copernicus)
Sp. Resolution: 10m

Vertical accuracy of 2.9m
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HARMONIA Resilience DSS components

Risk and Impact assessment:

mapping of urban risks with synergies from multiple WPs

/ (o _ .
/"{ i Vulnerability Assessment and Urban Resilience:
RMONIA Offer scalable, practical, easy-to-implement tools for incident
management and resilience investments
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Decision Support System:
Hazard mitigation & adaptation, Urban planning, Health & well-being
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HARMONIA DSS 7
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HARMONIA Resilience Decision Support System (DSS)

Clear and precise Risk Mitigation benefits which facilitate the
Decision Makers and relevant stakeholders

!

Create Climate Resilient Cities

Construct environmental condition profile e . Urban health ol e [eesiors
for urban sites . r & well-bein — timely and accurate assessment of short
b dudi dati oJETalallale LA g and medium-long term risks to the health of
y producing recommendations application

citizens

Multi-hazard
mitigation &
adaptation
measures

Frequency, consequences
(impact) and magnitude of hazards
and their temporal changes
— Holistic planning process




HEART project — NBS and Public Health & Well Being GEO@V%@Q
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HEART

Healthier Cities

through Blue-Green
Regenerative Technologies
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HEART project — NBS and Public Health & Well Being Ganma,waMw_

[!nmmlssu:m 3+8
workshop

Greek case study: Pedion Areos

Clinical studies:

patients using wearable devices able to record biosignals and emotions

@ Environmental monitoring:

:Ep:RhT . in-situ weather & air pollution sensors,|Remote Sensing data|&

ealthier Cities .

through Blue-Green methodo[ogles > GeOSpatiaI Engine
\ Regenerative Technologies

NBS impact assessment on PH & WB:

Correlation of health and environmental data



HEART project — NBS and Public Health & Well Being

HEART — Geospatial Engine

Neighbourhood

greenness

Vegetation
health

Leaf Area
Index

Imperviousness
cover

Machine
Learning
algorithms
on RS data

Tree shade for

heat reduction

Tree cover %

River/sea
flooding risk

Blue space
availability
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HEART project — NBS and Public Health & Well Being eeosvﬁ@@ﬂ?i;
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HEART — Geospatial Engine

476000 477000 478000 REGION OF ATTICA

: i e = ' / e | LOCATION OF AIR POLLUTION

STATIONS COMPARED TO THE
GREEK DEMOSITE

MERCATOR PROJECTION
GGRS87 / Greek Grid - EPSG:2100

SCALE 1:15000

0 100 200 300 400 500 600
N N Meters

4205000
4205000

Air pollution stations
Pedion of Areos

No vegetation

\:’ Low Vegetation

green detection

Normal Vegetation

4204000
4204000

High Vegetation

Preliminary results of urban

Anastasios (Tasos) Temenos,
PhD candidate

School of Rural, Surveying
and Geoinformatics Engineering

National Technical University of Athens
Iroon Polytechniou str, Zografou 15780
Athens, Greece

476000 477000 478000
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HEART project — NBS and Public Health & Well Being eeosw@ﬁﬁmgis.

HEART — Geospatial Engine

478000

476000 7 477000 REGION OF ATTICA

5 IR, LOCATION OF AIR POLLUTION
[atnaiwv (PAT) B STATI%I\lesE gl(zl\l/)lgalgislljﬂgo THE

MERCATOR PROJECTION
GGRS87 / Greek Grid - EPSG:2100

SCALE 1:15000

0 200 400 600
- ) Meters

4205000

Legend
@ Airpoliution stations O3 [ug/m3]
Trajectory |:l 5-12
D Pedion of Areos |:| 13-20
Coverage [ ]21-28
- No vegetation - 29-36
Low Vegetation - 37-44
- Normal Vegetation - 45-52
- High Vegetation - 53-60

Fusion of all levels of
information

4204000

Anastasios (Tasos) Temenos,
PhD candidate

School of Rural, Surveying
and Geoinformatics Engineering

National Technical University of Athens
Iroon Polytechniou str, Zografou 15780
Athens, Greece
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Thank you




