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Introduction

DEVELOPMENT AND CONSOLIDATION OF GEOSPATIAL SUSTAINABILITY
SERVICES FOR ADAPTATION TO ENVIRONMENTAL AND CLIMATE CHANGE
URBAN IMPACTS

EO-based Smart City Decision Support Services for Integrated Urban Governance

FP7 cofounded leaded by Indra Sistemas

Theme [SPA.2013.1.1-06]: Stimulating development of downstream services and service evolution

Project Start: December 2013

Project End: May 2016

decu|manus
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Introduction

THE CONSORTIUM - COMPLEMENTARY

Earth Observation
Services providers

Urban users expert

Business model
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Introduction

THE CONSORTIUM - USER FOCUS

DECUMANUS has been fundamentally user defined and driven

CRR) A
PR T ) THE ROYAL BOROUGH OF
el HSY KENSINGTON
AND CHELSEA

DECUMANUS =nhances the capacities of urbam planners

regarding the
reisted amd ot

assessment and management of climate
her environmental varisbles at local kevel It

that these will have

impact on the servics chain of the targeted community.

DECUMANUS User Feedback

“Climate change management regquires
reliabie knowledge sbout the adeguate scaile
of acsptation mEssures snd, on the other
hand, how the emissions from enengy use
can be effectively decreased. This is exactly
what the DECUMANUS sarvices will deliver to
the cities of the Helsinki Metropolitan Arnes.
Besiges, we CEn wse this cats in monitosing
the implementation of cur regional climete
strategizs”

" Johamnes Lounasheime, Climate Specalist, HSY

Comune
di Milano

Marco Pialorsi
GIS Specialist, City of Milan

LCity planners and Architects of the General Urban
Planning Department of the municipality of Milano, along
with technicians of AMAT (Municipal Agency for Mobility,
Environment and Territory) will benefit from the innovative
Green Roof detection Analysis and from the classification of
land Imperviousness, performed by DLR. The tools will be used
as g Decision Support System for urban planning and green
spatial policies of the city.”

. @ l MADRID!

“The city of Antwerp is looking forwand to
develop o set of geo-spatisl products together
with the service providers and city partness in
the Decumesnus project . By involving the end
uzers, sarvices will be tailor-made for oties
tackiing actual urban dimate challenges. We
expect Decumanus to be helphul in reaching
the mitigation goals a5 put forwsrd in the
cities Cimate: Flan.”

Griet Lambrechis, Folicy sdvisor sustainaie
urbanism, City of Antwerp

A Decision Support System that will incresse the proficiency
of the city of Milan in understanding and managing climate
change issues and in acting to protect populxton.”

Simena Callarind, Director of General Urban Flanning
Department of the municipality of Milano

Miarin Bexrimi, CED and Director of AMAT (Milanoe Agency

for Mobility, Environment and Territory]
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The project

WHAT ARE THE IMPACTS OF CLIMATE CHANGE IN
EUROPEAN CITIES?

Falta referencia

Central and Eastern Mediterranean region
Europe
More droughts.
More droughts. Heat waves and water
Heat waves. scarcity.

Water scarcity. Sea level rise and increased
frequency of storm
surges.

Legislative drivers and policy commitments are encouraging European city administrations to take

actions with regard to societal challenges including climate change adaptation, reduction of CO2
emissions, energy efficiency, poor air quality, and the re-naturing of cities




The project

WHAT ARE THE IMPACTS OF CLIMATE CHANGE IN
EUROPEAN CITIES?

» Directive 2012/27/eu of the european parliament and of the council of 25 October 2012 fro Energy Efficiency
Directive

» Directive 2009/28/CE of the European Parlament and the Council, 23th April 2009 ofr the promotion of the use of
energy from renewable sources

» European Energy Strategy 20-20-20 and the Roadmap 2030-2050

* European Directive 2010/31/UE for Zero emisiones buildings

» European Directive 2012/27/UE —Article 4 and 5 for rehabilitation of buildings

* Municipalities Urban planning and strategies for mitigation and adaptation of the cities for mitigation and adaptation
to the climate change

decu‘manus General presentation |8



The project

HOW DO THESE IMPACTS
AFFECT OUR LIFE?: CITIZENS

* How much does climate change
affect our cities?

« How green are our cities?

 How many people are affected by
climate change effects?

« How much energy do our buildings
lose?

» How high is the air pollution in our
cities?

« How does bad air quality affect our
daily life?

decu|manus



The project

WHAT CAN WE DO?

The key to effective governance of cities is
the generation of the necessary intelligence
to inform decision making by politicians,

A

J

: : : ® o
* to guide urban policy making and
implementation w
* to mform and engage all citizens in the e '0 "0 Ve
delivery of sustainable urban development w

DECUMANUS is dedicated to provide this urban intelligence, and aims fundamentally to
secure the more effective governance of the cities of Europe.



The project

WHAT DO WE PROVIDE?

DECUMANUS provides services accessible to urban managers dealing
with societal challenges including climate change, based on the philosophy
that it is possible to adapt to, and mitigate, the challenges if you can
understand and measure them.
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DECUMANUS Commercial Services
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DECUMANUS Commercial Services

SOME TICS

Climate
Atlas

Basic and Advanced Climate
variables

Predictive mode for 2030, 205 and 2100
IPCC scenarios: 4.5 and 8.5

Basic product: 200 m
Premium product: 50 m

QK
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DECUMANUS Commercial Services

LIST OF VARIABLES

Climate
Atlas

 Total Precipitation

Temperature

Heat Waves

Pedestrian Wind and Thermal Comfort

Daily Max & Min Temperature

Tropical Nights
« Summer Days

» Energy fluxes

dECU‘maNUS, General presentation | 15



DECUMANUS Commercial Services

LIST OF VARIABLES

EUROPEAN DOMAIN WRF-CHEM 25 KM .

Climate
Spatial distribution of the differences in annual mean air temperature (K°) for 2030 (left), 2050 A.tl as
(middle), 2100 (right) respect to 2011, following RCP 4.5 (upper) and RCP 8.5 (bottom)
scenarios.

e
COBNMY (27 (HLALTZ00E) #=00 m Yol o

4 2030-2011 . 2050-2011 ) 2. 21002011
Air temperature () AVG (ANUAL) RCP A4S Alr temperature (K} AVG (ANUAL) RCP 4.5 Air temperature (X) AVG (ANUAL) RCP A4S
=29

Ar b rature (X) AVG (ANUAL) 20302011 ‘e s G i 2050-2011 ) i o 6 2100-2011
emperature (X) AVG ( RCP 85 Air temperature {K) AVG (ANUAL) RCP 85 Air temperature (X) AVG (ANUAL) RCP8.S
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DECUMANUS Commercial Services

SOME TICS

Alir guality indicators. Main
pollutants monitoring

Predictive mode for 2030, 2050, 2100
IPCC scenarios: 4.5 and 8.5

Basic product: 200 m
Premium product: 50 m

QEAIQ
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DECUMANUS Commercial Services

LIST OF VARIABLES

Basic and Premium Services

» Sulphur Dioxide (SO2)
 Nitrogen Dioxide (NO2)

* Nitrogen Monosxide (NO)

» Carbon Monoxide (CO)

* Ozone (0O3)

Particle Matter 10mm (PM10)
EC

Annual number of exceedances EU directive(Total)

Non-attainment grid cells EU directive

decu/manus General presentation |18



DECUMANUS Commercial Services

LIST OF VARIABLES

LOCAL DOMAIN: 5 european cities

“OVERALL AGGREGATE EXPOSURE INTENSITY INDICATOR” : Identifies the more sensible
areas for global climate change based on 15 climate indicators.

Madrid 50m 2050 4.5 — 2011 45

0.285
0.275
0.265
0.255
0.245
0.235
0.225
0.215
0.205
0.195
0,185
0.17%
0,165
0.155
0,145

4474400 i 0.135
439800 440200 440600 441900 441400 441800 Cverall Aggregate Exposure Intensity Indicator

4478000

4475000

HATARO0

438800 440200 440600 441000 441400 41800

OVeI—OH Aggregute EXPOSUT—G |ﬂteﬂ5it}f ‘ﬂdl’CGtUr «Buildings covering areas less than 400m2 are not shown

«Buildings covering aregs less thon 400mZ are not shown
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DECUMANUS Commercial Services

LIST OF VARIABLES

LOCAL DOMAIN: European cities

EC 2030 4.5 Scenario for Milan city (only traffic variations)
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DECUMANUS Commercial Services

SOME TICS
¢

Health
Impact

Citizen health impact indicators

Predictive mode for 2030, 2050 and 2100
IPCC scenarios: 4.5 and 8.5

Basic product: 200 m
Premium product: 50 m

QEAIQ
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DECUMANUS Commercial Services

LIST OF VARIABLES

Basic and Premium Services

» Health outcomes:

Changes in Respiratory Hospital Admissions (%)
Changes in Cardiovascular Hospital Admissions (%)
Changes in Respiratory Hospital Admissions (%)
Increase in Mortality — All causes (%)

Increase in Mortality — Cardiovascular causes (%)
Increase in Mortality — Respiratory causes (%)
Increase in Mortality +65 years — All causes (%)
Increase in Mortality +65 years — Cardiovascular
causes (%)

Increase in Mortality +65 years — Respiratory causes
(%)

Changes in mortality — All causes (%)

Changes in mortality — All Cardiovascular causes (%)
Changes in mortality — All Respiratory causes (%)

» Exposure variables:

03, PM10, NO2, EC
Heat waves, Apparent temperature

* Mortality and morbidity economical cost

decu|manus

i

Health
Impact
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DECUMANUS Commercial Services

LIST OF VARIABLES

i

LOCAL DOMAIN: European cities

Annual mean change rate in mortality all causes. 2030 Milan, RPC 4.5 Health

deCU‘manUS General presentation |23



DECUMANUS Comercial Services

SOME TICS ,

Energy
Efficiency

Monitoring the thermal behavior of
the city and light pollution

Based on thermal imagery and optical
data

Basic product: 300 m
Premium product: 0,5 m

QEAIQ
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DECUMANUS Commercial Services

LIST OF VARIABLES ,

Energy
Efficiency

Basic / Strategic Service

* Heat loss

* Light emission

Premium / Local Service

» Heat loss Light emission: ISS data
 Light emission: aerial data

» Photovoltaic potential

» CO2 saving (photovoltaics)

deCU' manus General presentation |25



DECUMANUS Commercial Services

LIST OF VARIABLES

Energy
Efficiency

Photovoltaic potential map of Antwerp and potential CO2 saving. 2015

. >9000

> ] somas
685 kgC02 4 [T 4so0-6000
{J s000-7500
A y e I 75002000
p. b
/
y /

//,‘ wz2kgcoz A
4 5223 kWh ( IS8 ik

'coz

Heat loss in Antwerp. 2015
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DECUMANUS Commercial Services

SOME TICS

Ll

Land

Monitoring

Quantify and qualify city extension
and key elements in the city

Elements associated to urban planning

Basic product: 30 m
Premium product: 0,3 m

QEAIQ
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DECUMANUS Commercial Services

LIST OF VARIABLES

[ |

Land

Basic / Strategic Service

Monitoring

« Spatio-temporal Urbanisation Mapping

* Impervious Mapping

Premium / Local Service
» Potential Green Roof Mapping
» Current green roof and status

» Tree Location and Canopy Mapping

decul manus General presentation |28



DECUMANUS Commercial Services

LIST OF VARIABLES

Individual Tree layer and Green of the Royal Borough of Kesington & Chelsea. 2015 Land

Monitoring

Google (Road map)
Google (Satellite)

BASIC - LAND MONITORING INDICATORS \

i London Urban growth

O London Percentage of Impervious Surface 2013-201
London Percentage of Impervious Surface 2013-2014,
lean vating areas

0 London Percentage of impervious Surface 20132012, b
Mean adi arexs

PRENIUM - LAND MONITORING INDICATORS

London Greenroofs
London Potential Greenroofs
| @ London Tree Location

Land Mnniloringi; . .

. P
London Zi e oe *
. . L g el e

Current and potencial Green roof layer for the
Royal Borough of Kesington & Chelsea. 2015
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DECUMANUS Commercial Services

SOME TICS

e

Population
Impact

Urban population distribution:
day /night

Oriented to quantified potential
population affected by any
phenomena

Basic product: 200 m
Premium product: Building level

QEQEQ
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DECUMANUS Commercial Services

LIST OF VARIABLES

e

Population

Basic / Strategic Service
Impact

Night-time population distribution and impact
assessment based on freely available EO-based

land cover and land use data ( 200 m)

Premium / Local Service

Day-time population distribution and impact
assessment based on locally-provided data

(building block or district level)
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DECUMANUS Commercial Services

LIST OF VARIABLES

Population
Impact

Day population distribution in Helsinki

decujmanus @& Chimatic Parameters~ & Airquaity~ % Health Indicators~ & Energy Efficiency~ @ Land Monitoring~ 1~ Population impact~  Q Zoom to~

Legend

©
Helsinki day population - OSM
° building footprints OSM BASE MAPS
= Wl
= @i ESRI BASE MAPS
g e O streets
H11-25 ) Imagery
) 26-50
51-100 GOOGLE MAPS
IC] 101,500 D Google (Road map)
I 501 - 1000 ) Google (Satellite)
W 1001-4423
BASIC - POPULATION IMPACT INDICATORS
[ Helsinki Population Disaggregation. 200 m
J RCP 4.5-2011 Endangered population by NO2 based on
disaggregated population

() RCP 8.5- 2011 Endangered population by NO2 based on
disaggregated population

PREMIUM - POPULATION IMPACT INDICATORS

(J Helsinki day population - HMA building footprints
¥ Helsinki day population - OSM building footprints
[ Helsinki night population - HMA building footprints
- ) Helsinki night population - OSM building footprints
Population Impact . () Helsinki river flood Scenario 20 (20 annual river flood
Helsinki event)

=
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DECUMANUS Commercial Services

SOME TICS

Monitoring of urban water sheets,
harbors and water for human
consumption reservoirs

5 key parameters (future connections
with WQ In situ data)

Basic product: 30 m
Premium product: 0,5

QUEARQ
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DECUMANUS Commercial Services

LIST OF VARIABLES

Basic and Premium Service

 Turbidity

- CDOM

 Clorophyl

« Sea Surface Temperature

« Hidrocarbons presence

deCU\manUS General presentation | 34



DECUMANUS Commercial Services

LIST OF VARIABLES

WATER SURFACE TEMPERATURE

decu\manus

HELSINKI - VANTAA l K‘ \\I\. o i
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B oo2-u2 B8 O g sobeegions
| 0s-80 | BRSNS £5 takes
B w08 W us-u0
B3 pa-07 W ogpens R
Map Information

Thix reap 1hows water ssrtace tamoeratars, expeauied in degrees Caur, in

e Iy studind.
This map focsnen the intasest bn the i watees of the Grester Helink!
mglon,

Nate: proguct st yet validates.

Data & Sources

Mgt Datx Landued foe 01073915 aed In ks das ko Fonish
Trebormast inntitsts [SYKE] from jure-uly 2015,
Vector dats: Mn asuroe OSM; Secondary scurcar GADM [Gisbal

Framework

OECUMANUS ritisthe aime to gesersts the necemary geo-niefigence 1o
o decwion-making by policians, to puide srhan pofcy making
epismantason, a2 & o ans sagage sll CHzens in the delvery of
wtainabis urhan deveingmient. DECLMANLS montors the maxt impseant
wiararea that tate part of av srhar acasyitem and wat them b 3 cimate
hange weanaris.

Contact

edra Sktamae S.A (arofect cosediwter)
Contact parsor: Jata Pacct

ot jpeccnzra s
Tino: 0034 316271206

decu|manus !
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DECUMANUS Commercial Services

THE DECUMANUS GEOPORTAL FOR DATA ANALYSIS

Q Decumanus Web GIS x Yy
€ C A [110.29.68.22/c E’:*A Q=
it Aplicaciones [3 Sitios sugeridos = [3 Pipeline.v2 ¥ Intergraph SG& G Google # Herramientas [4 Intergraph SG&I [} Portal d'accés a [4 SSO login for Su; €8 CC

decu/manus & Ciimatic Parameters ~ @ Air quality v @ Health Indicators + & Energy Efficiency v ‘@ Land Monitoring ~ l2 Population impact~

v
231 +
AS183 3“~;am’\\24 sz——/Y\“\ ( /-’ Lamude 51.478 Longitude: -0.071

Legend i AL055 it L 26

A1005

i .
London - Building Relative Emission S e

X No data | 3 2 ) OSM Black/White
57C | 9 \ ESRI Streets
58C s HEAS
59C | 5
60C { SO 4 g Google Roadmap

I 61C 4 i % - : Noed Grees Google Satellite

BASIC PRODUCTS: Energy Efficiency indicators

London - Electricity kWn#yr and CO2 | Ml 3 L 5 N ) London - Heat Loss
savings 1 3 Y x e *7 I London - Building Relative Emission
= 0-1500 g 3
1500- 3000 k t 2 A
3000- 4500 S I £ e PREMIUM PRODUCTS: Energy Efficiency indicators
4500- 6000 i N { ‘0 5
6000- 7500
= 7500 - 9000 ;
=>9000 == § ) London - Redness index

ESRI Imagery

London - Light emission - 05/2014

London - Relative fight emission

London - Annual potential solar insolation - KWh/m2/yr
London - Suitable areas for the tion of solar panels
London - Buildings outlines and suitable areas size

London - Electricity KWn/yr and CO2 savings

|
1
I
|
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DECUMANUS Commercial Services

THE DECUMANUS GEOPORTAL WITH SOCIAL MEDIA AND IN
SITU DATA INTERACTIONS

decu/manus & Ciimatic Parameters ~ @ Air quality ~ % Health Indicators ~ % Energy Efficiency ~ @ Land Monitoring ~ 2 Popuilal

degu manus & Climafic Parameters» @ Air quality ~ @ Health Indicatorsv & Energy Eficiency~ @ Land Monitoring ~ | Population impact~

" o
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DECUMANUS Commercial Services

THE DECUMANUS GEOPORTAL FOR DATA ANALYSIS

Urban EcoSystem Dashboard x|

| Available Gities: Antwerp - Available Areas: | District Bl -

duu}manus & Climatc Paramelers » & Air quality @ Health Indicators « & Energy Efficiency « @ Land Monitoring « &2 Population impact~
Available Products: | er_insolation_map_antwerp_50cm_2015 v Data Type: Average v
errgh Dapmark ‘ ESULT DATA
| Maimo 850 o
i Lietuva, 840 = ~
United ' Pocchinckan
serastLuKingdom @enepauns Vinks 830 —
. — __ .
. —
Ireland . 2ub0 okl Diakmtnk 800 o
Urban EcoSystem Dashboard 790 -
ilable Citie: ilabl e X
Available 5 Antwery Available Areas: | Stat Sectol ~
— - £ & & g & g g g &
2 : & I3 = Z = & S = ~
o Available Products: | pending v|  DataType: Average & £ & g g & § §<3' =
Average e = &
7] RESULT DATA Count g @ -
Standard Deviation Sy

w || sumnonen

Max. Value

Urban EcoSystem Dashboard

Available Cities: Antwem v Available Areas:  District v -
Available Products: | er_insolation_map_antwerp_S0cm_2015 v Data Type: Average v
RESULT DATA
~ Zone Average Measure Unit
NTWERPEN 848,817 KWh/m2/fyr
changes
| Apply G 785299 kWh/m2/yr
Portugar BERENDRECHT SAYDVLIET_LILLO 846211 KWh/m2/yr
jsorcERHOUT 782 380 KWh/m2fyr
DEURNE 835998 kWh/m2/fyr
JEKEREN 799.161 KWh/m2/yr
I . HOBOKEN 828.063 kWh/m2/fyr
MERKSEM 823754 KWh/m2/fyr
LRUK 819.562 kwh/m2/yr
deculManys @ CimescPusmenns - @ Acouuily~ @ Wesmbocanm- @ Cnomy ERcacye O LandMoweg - 2 Popctskon mesct - ® GoTo-
.
£ . T

Apply changes
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]
\

. ate Tyoe: v
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DECUMANUS Commercial Services

THE DECUMANUS GEOPORTAL FOR DATA ANALYSIS

mlnsoluﬁ

< Air Quality in Cities

. 2016
European Air 5 -

Quality in situ networks

June

Helsinki

Social Media connections

» londo
@oregondeq

county,
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THE MODEL

Basic
Services

Downstream

Premium

Services se rViCES

Analytic
Geoportal

Focus in the development of innovative, creative and high value
added downstream services for urban applications.

decuhmanus
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DECUMANUS technical vision

THE MODEL

Data + technology + ideas.
Smart Donwstream services are empowered with latest technological trends in
data management.

Business
Semantic analytics Big DO"gr‘rSI;rretam
approach and Data Data Services

Scientic
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DECUMANUS Consortium strenght

DECUMANUS STRENGHT

The Team

Unique European
working group
supplying The Team
urban services as one

decu|manus

AN\

The Portfolio

More than 90 urban
indicators supplied for
just an unique
consoritum

Distribution

Commercial
geographical
distribution. Easy to
reach in different
European counties and
around the world

Data+
Technology

Last trends in data
management and
smart solutions
integrated in the
consortium
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Thank you for your attention!

Interested In a tailored
solution?

Contact the Consortium
Julia Pecci, jpecci@indra.es



mailto:jpecci@indra.es

