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Sustainable Urban Development

Main Challenges:
AUrbanization
A Pollution

A Climate Change

A Disaster vulnerabllity

SUSTANABLE SV AL S Unan Sustainable Development Goal 1

KNOWLEDGE PLATFORM 0 Make cities and human settlements
Inclusive, safe, resilient and sustainak n




Sustainable Urban Development

Sustainability

Disaster risk reduction

Source: Robrecht and Morchain, 2012.
EEA report, 2016



Earth Observatiofor Urban Resilience
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Earth Observatiofor Urban Resilience
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@FORTH. Remote Sensing Lab =z

Recent activities towards urban sustainabillity:

Y Urban Heat Fluxes Monitoring from Space

Y Urban COFlux monitoring and source attribution
Y Urban Metabolism Approach

Y Nature-based solutions

Y Tools and Indicators for sustainable Urban Planning
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Urban Heat and G®luxes Monitoring from Space

| essons learned from H2020 URBANFLUXES
Project
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Urban Energy Budget

URBANFLUXES Atmosphere

0° 0 YO YO

C
C

Y Q*: Net allwave radiation balance
Y Q:: Anthropogenic heat flux

VY Q4 : Turbulent sensible heat flux
VY Qc: Turbulent latent heat flux

YV k &: Net change in heat storage

Vk w=Q,-Q,,: Advective heat flux

(Okeet al. 2017)



Longterm in-situ measurements in Heraklion

REMOTE SENSING LAB

V Eddy Covariang@016¢ today)
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' Downscaling Methodology

Global LST tool

MODIS: 1 km

London, 19 July 2016, 22:05
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Surface Temperature Monitoring
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http://rslab.gr/downloads _LandsatLST.html Google cloud database

Google cloud computing =

Landsat Land Surface Temperature

ﬁ

Online Global Land Surface Temperature Estimation from Landsat.


http://rslab.gr/downloads_LandsatLST.html

Surface Temperature Monitoring
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Surface Fabric

Material Recognition with extend@upport Vector Machineslgorithm:

URBANFLUXES

Application onWorldView2

N N NN RN NN NN BN N NN RN NN N RS R S R R
.

- e J,. A 2
i -_
v -
,l r.

———————————————A————-J L

81y T M

r
-
b

(Lantzanakiset al. 2019



URBANFLUXES

Surface Fabric

Material Recognition with extend@upport Vector Machinesgorithm:
Application orSentinel2

Tiles
Concrete
Industrial Mat.
Asphalt
Caoutchouc
Grass
Low Vegetation
High Vegetation
Sand
Rocks
Bare Soil



1 Surface Structure and Morphology

URBANFLUXES

V Relevant parameterSVE, <, 7, &z,

Building Height (m)
I 0.000000
[ 12.500000
[ 25.000000
1 37.500000
I 50.000000

Tree Height

[ 0.000000
[13.900000
[17.800000
[ 11.700000
[ 15.600000
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I 30.000000
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Heat Storage Chang&l,)
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i Land Cover
d I Buildings

Bl Impervious
] Water

| Bare soil

| Low vegetation
B Deciduous
B Evergreen




URBANFLUXES Database

URBANFLUXES () urbanfluxes.eu/dat
The available data, so far, are listed below. Click on a data title te have the data downloaded. You can use the search field to query specific data

Filter files

Title Temporal Extent Spatial Resolution File Size
Heat storage 201151002_1033 [London) 2015-10-02 - 2015-10-02 100'm 13884k
Heat storage 20150830_1116 [Basel) 2015-08-30 - 2015-08-30 100'm 138.08%
Met All-VWave Radiation flux (London) 2013-05-08 - 201 7-04-29 100'm 2.04M
Landsat local solar zenith angle (London) 2010-01-01 - 2018-D8-31 100 m 23040
Heat storage 20160713_1034 (Heraklion) 2016-07-13 - 2016-07-13 100 m 25,68k
Downscaled Surface Tem, ture (Heraklion) 2016-01-01 - 2018-12-31 100'm 5.08M
Downscaled Surface Temperature (Basel) 2018-01-01 - 2018-12-31 100 m 18.56M
Latent heat flux {London) 2016-01-01 - 2018-12-31 100 m 20,250
Sensible heat flux (London) 2016-01-01 - 2018-12-31 100 m 35,05
Total Wall Area (Heraklion) 2015-01-01 - 2015-12-31 100 m 2154k
Sentinel-2 Normalized Difference Vegetation Index (Heraklion) 2015-01-01 - 2017-04-30 100'm 2.26M
Sentinel-2 Surface Reflectance (Heraklion] 2015-01-01 - 2017-04-30 100 m 10.55M
Land Cowver Fractions (London) 2015-01-01 - 2015-12-31 100 m 2.3M
Landsat Surface Reflectance (Basel) 2010-01-01 - 2018-D8-31 100 m 129.50M
Buildings Anisotropic Morphometric Parameters [Basel) 2015-01-01 - 2015-12-31 100 m 25,280
Sentinel-2 Normalized Difference Vegetation Index (Easel) 2015-01-01 - 201 7-D4-30 100'm 450
Sentinel-2 Surface Reflectance (Basel) 2015-01-01 - 2017-04-30 100 m 2102
Land Cover Fractions (Heraklion) 2015-D1-01 - 2015-12-31 100'm 108 41k
Landsat Aerosol Optical Thickness (Heraklion) 2010-01-01 - 2018-D8-31 100 m 1.97TM
Sentinel Surface Albedo (Heraklion) 2016-01-032 - 2017-04-30 100 m 16,580
Landsat Surface Albedo (Heraklion) 2018-03-07 - 2018-07-29 100 meters 113.56k
Landsat Land Surface Temperature (Basel) 2010-01-01 - 2018-08-31 18.31M
Landsat Leaf Area Index (Basel) 2010-01-01 - 2018-D8-31 100 m 7.168M
Landsat local solar zenith angle (Basel) 2010-01-01 - 2018-08-31 100 m 7.60M
Landsat Normalized Difference Vegetation Index (Basel) 2010-01-01 - 2016-08-31 43 07T

Heat storage 2046 (Heraklion) - ime series 2016-01-01 - 2018-12-31 100'm 5.94M



URBANFLUXES Database

URBANFLUXES%
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http://rslab.qgr/heraklion eddy.html




