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HOW TO TRANSFORM DATA INTO ON URBAN ECOSYSTEM
INFORMATION AND KNOWLEDGE

\ SCIENCE + TECHNOLOGY + REAL CHALLENGES TO BE SOLVED = ADDED VALUE ’

Do they want this?

Desirability

Should we do this?

’ Viability

Canwe do this?
Feasibility

ADDED
VALUE

... Some examples how to transform data into knowledge
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The analysis of luminance at night is performed by ICGC in conditions of little or null moonlight, so that the radiation
captured by airborne sensors can be directly associated to artificial —human lighting. Own ICGC models allow us to
retrieve values of luminance at candles per square meter (cd / m?)



LUMINANCE MAP

(Melatonin Supression Active Spectrum)
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Ground-based hyperspectral analysis of the urban nightscape
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ENERGY LEAKS

The analysis of very high resolution hyperspectral thermal
information at two different times, allow us to surveillance energy
leaks on covers for a better management and isolation actions with
an accuracy of 0.2 °Kelvin
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http://www.instamaps.cat/geocatweb/visor.html?businessid=15d048cb784dc2ac3e13b4f2f0a725df&id=441212&title=Eficincia-energtica-de-les-cobertes-de-naus-industrials-de-Rub
http://www.instamaps.cat/geocatweb/visor.html?businessid=15d048cb784dc2ac3e13b4f2f0a725df&id=441212&title=Eficincia-energtica-de-les-cobertes-de-naus-industrials-de-Rub

URBAN GREEN

Urban green could be derived from ICGC’s sensors with a
GSD < 50 cm. Urban green knowledge in terms of allocation
and health represent a key input in terms of urban
sustainability and impacts of heat waves events
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SOLAR POTENTIAL

Modelling solar trajectory and topographic and urban models, a
geoservice has been developed to evaluate the availability or
solar potential on urban and peri-urban covers
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Area instalada: 357,00 m*
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http://www.instamaps.cat/geocatweb/visor_psolar.html?businessid=41d5e2fb2b981a65c871e47bfc84ce56
http://www.instamaps.cat/geocatweb/visor_psolar.html?businessid=41d5e2fb2b981a65c871e47bfc84ce56

On a synoptic, reactive and a very high resolution level, urban
environments could be sensed and modelled to derive and

analyze urban heat island phenomena

URBAN HEAT ISLAND




COVERS AND
SUSTAINABILITY
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On a research level, we are mixing the hyperspectral
information from VNIR and TIR to classified covers and
thermal behavior to evaluate the availability and potential uses
of covers in particular for vertical farming

ENVIRONMENTAL INDICATORS

SHORT-TERM potential:
82/3’1 T,a CO, savings:
=% poligon =880t CO,eq
due to the AVOIDED DISTRIBUTION
A 4
Potential PRODUCTION: ENERGY savings:
= 2000 t tomato =24.000GJ
(per year) due to the AVOIDED DISTRIBUTION
TOMATO SELF-SUFFICIENCY:
= 145.000 people
(=10% of BCN population)




AND SATELLITE E.O.?

Orthoimatges RGB and IRC over
Catalonia: Sentinel 2 Geoservices

02-08-2015 26-08-2016

RGB — Multitemporal
SENTINEL1 image
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http://www.icgc.cat/Administracio-i-empresa/Descarregues/Imatges-aeries-i-de-satel-lit/Ortoimatges-Sentinel-2

LOCAL CLIMATE ZONES

Urban areas constitute an ecosystem where climate trends are having, and will continue to have, big
impact in the short, medium, and long term. Climate change in cities is more pronounced than global
climate change specifically in the Mediterranean basin, mainly due to the addition of the heat island
effect. The new classification proposed by Stewart and Oke (2012) named Local Climate Zones (LCZ)
constitutes a standardization and generalization of urban and rural areas that have similarthermal

characteristics.
Building Impervious Pervious Heightof Terrain
Local climate zone  Sky view Aspect surface surface surface  roughness roughness
(LCZ) factor* ratio® fraction® fraction?® fraction* elements’ classt
ez 0.2-04 >2 40-60 40-60 <10 >25 8
..
Lcz2 03-06 0.75-2 40-70 30-50 <20 10-25 6-7
- Compoct midrise
Lczs 0.2-06 0.75-1.5 40-70 20-50 <30 3-10 [3
[ -
- LCZ 4 05-07 0.75-1.25 20-40 30-40 30-40 >25 7-8
Open high-rise
LCZs 0.5-08 0.3-0.75 20-40 30-50 20-40 10-25 5-6
- Open midrise
- LCZ¢ 06-09 03-0.75 20-40 20-50 30-60 3-10 5-6
== Open low-rise
— LczZ7 0.2-0.5 -2 60-90 <20 <30 2-4 4-5
= Lightweght low-rise
— LCZe >07 0.1-0.3 30-50 40-50 <20 3-10 5
——  Lorge low.rise
—_— LCZ9 >08 0.1-025 10-20 <20 60-80 3-10 5-6
——  Sparsely built
- Lcz 1o 06-09 02-0.5 20-30 20-40 40-50 515 5-6
Heavy industry
- LCZA <04 d <10 <10 >90 3-30 8
Dense trees
LCZB 05-08 0.25-0.75 <10 <lo >% 3-15 5-6
- Scattered trees
Lczce 0.7-0.9 0.25-1.0 <10 <10 >90 <2 4-5
- Bush, scrub
wmme LCZD >09 <0.1 <10 <10 >9% <1 3-4
= Low plants
LCZE >09 <0.1 <10 >90 <10 <0.25 1-2
- Bare rock or paved
— LCZF >09 <0.1 <lo <10 >90 <0.25 -2
= Bare soil or sand
- LczaG >09 <01 <10 <o >%0 - I

Water

BUILT SERIES

Lcz1
Compact high-rise

Lcz2
Compact mid-rise

Lcz3
Compact low-rise

LCZ4
Open high-rise

Lczs

LCZ6
Open low-rise

Lezz
Lightweight low-rise

Lczs
Large low-rise

Lcz 10
Heavy industry

LAND COVER SERIES

LCZG
= Water

Variable land cover properties

b

s

d

bare trees (i.e., deciduous, leafless)
Increased sky view factor, reduced albedo

snow cover ( > 10 cm in depth)
low admittance, high albedo

dry ground (e.g., parched soll)
low admittance, large Bowen ratio,
ncreased albedo

wet ground (e.g., waterlogged sofl)
high admittance, small Bowen ratio,
reduced albedo
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LOCAL CLIMATE ZONES

A) LCZ_nivello
B) MCSC

C) UA

D) LCZ nivelll

,,,,,

LCZ nivell 1 (Land Cover Land Use, Urban Atlas, DSM .....)
-preliminary results- (vector shapes)

LCZ nivell 0 methodology from Landsat8/Sentinel2
imagery (Raster format results GSD=150m)
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A new International Standard
LOCAL CLIMATE ZONES to mapping cities according its
resilence to climate trends
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An also to evaluate geo equitativity
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ICGC_CSPCOT: Scientific Seminars (28/04/2017 —ISGLOBAL)



LOCAL CLIMATE ZONES
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An also to evaluate geo equitativity

Neighbourhood

Sants - Badal

El Camp d'en Grassot

L'Antiga Esquerra de I'Eixample
La Nova Esquerra de I'Eixample
Sant Antoni

Les Corts

La Sagrada Familia

Camp de I'Arpa del Clot

Sant Marti de Provencals
Vilapicina i la Torre Llobeta
Porta

La Prosperitat

El Baix Guinardo

Navas

La Verneda i la Pau

Vi
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Al (%)
200
207
203
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207
221
205
225
206
218
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HOW TO TRANSFORM DATA INTO OTHER E.O. ACTIVITIES
INFORMATION AND KNOWLEDGE

Institut
Cartografic i Geologic
de Catalunya

UF [FLORIDA

vds and challenges on urban Earth Obs
incipies of Earthobservation on Urba

ICGC U " B

Institut . i e ~ ~
Cartografic i Geologic Universitat Autbnoma AD_2: Direct and indirect impacts and benet
da Catalunya de Barcelona Building Earth Observation Applications

AP_1: Surveillance Critical Infr ‘and risk monitorin

mate and Healt

AP_3: Thermal behavior and energy
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CONCLUSIONS

Run your own observational platforms, sensors and competences is
paramount to build up:

Science + Technology + challenges to be solved = Added Value
 However, cross fertilization is key to identify real challenges to be solved

» Operational Earth Observation means to manage the complexity of different
skills, backgrounds, and professional competences to suit end user’ needs

* Public Health is a key driver to create added value equation as well as to
metrics geo-benefits

ICGC

Institut
Cartografic i Geologic

AdAe Catah inva




THANKS A LOT FOR YOUR
ATTENTION

Barnett Newman (1949):
Dionisius

ICGC (2014):
Orthofoto 1:5.000
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