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Project partners

RBGIS R3 GIS srl — Bolzano (IT) - Coordinator
ProGeq@ Progea 4D — Cracovia (PL)
D) | e, Universita degli Studi di Milano (IT)
B i Universita degli Studi di Firenze (IT)
Anthea )))) Anthea Srl - Rimini (IT)
E:E ;E-VK‘QZ'*;JM Zarzad Zieleni Miejskiej — Cracovia (PL)
External partner

L Y . . . .
TAIPEI iF INOYUANaGTy Clty Of Talpel (TW)’ Tayouan C|ty (TW)

i i National Central University of Taiwan

Duration: 07/2018-12/2021
Budget 2.513.784 €
EU Contribution: 1.310.335 €
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CREENSPACES

Existing urban green management
platform includes monitoring,
management of maintenance, GIS,
tree inventory and assessment,
playground inspections, all asset of
green area management

Wt g
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The new functions of the URBANGREEN platform

O | SMART IRRIGATION

Y 4 EFFICIENT JOB PLANNING

' ECOSYSTEM SERVICES CALCULATION
@ INTEGRATION OF loT, METEO E RS DATA

I9I§? cimiZENS INVOLVEMENT
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Smart irrigation system

OBJECTIVE: improvement of water resource delivery and management
through the identification of critical thresholds based on climatic models, plant
water requirements and meteo forecasts

temperature
wind speed
wind direction

Background: UBIMET Analysis HYDRA®
HYBRID DOWNSCALING BASED ON REGRESSION AND ANALYSIS

> Patended Algorithm .

: . - a gusts of wind
Numerous input data (Weather Stations, & w i (|T)
Radar, Satellite, Lightning) r rainfall (mm) @
» Downscaling via ,Fingerprints®; @) sSnow (mm) (@)
{ - .- L
o Topographic effects . 2 humldlty o
» Hydrographic effects @) insulation diffuse 8

=

insulation direct

EVAPOTRANSPIRATION

o Thermal effects

> Weighted spatial regression methode

ey L LV P, 5
UBIMETEE®

Input for water
requirement
| algorithm
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Smart irrigation system

ALERT ON TREES REQUIRING WATER

R3O TREES' admin v

General G Trees

| Site | Tree nr. | Tag Nr. _'I'a:unwny | Calculated tr.. | Date TRA | Risk class_lHeight | water |

R Y - @
o :e:'“po":::;‘;'r‘::* 15 4671 Quercus dex (Leccio) 61 00
priid ::“,,o':d"::;j‘zg”‘ 23 4125 Tikaxeuropaea (Tigho) 7 11,00
il :;"‘N'LDZ;;:‘E‘:“"-‘ 53 4175 Pinus pinea (Pino domes.. 68 120 @
EYI:::-‘ :;MP;“D::;:'ZJ‘: a4 4002 Populus alba (Pioppo bia... - 12,00
BIM33 - Parco del Gelso 6 1339 Tika x europaes (Tiglio) L) 10.50

BiM33 . 1439
BIM33 - Parco del Gelso 50 2160 Celtis sustrals (Bagolaro) % 10.00 [ ]
BIM33 - Parco del Gelso 50 2160 CUIIS@I;ISHJ"SIBOGOH(D'I il 10,00

Parco del Gelso 2462 Quercus robur (Farmia)
Parco del Gelso 2552
3476

2477

Pinus pinea (Pino domes..,

Parco del Gelso

BIM33 -
BIM33 -

Pinus penea (Pino domes...

BIM33 -
BIM33 -

Parco del Gelso Tikka x europaea (Tiglo)

Parco del Gelso

Tikia x europasa (Tiglio)

ey Paolo Viskanic -R3 GIS LIFE @ URBANGREEN
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Smart irrigation system

Taking into account the efficiency of different irrigation methods when planning
interventions
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Efficient programming of jobs and control activities
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Efficient programming of jobs and control activities

OBJECTIVE: Determine the sequence of daily scheduled works to make
maintenance activities more efficient and reduce their carbon footprint.
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Efficient programming of jobs and control activities

[e]
MG IAE o Calendar ) Administrator ~

A General
o0 Irrigation scheme March 2020 ¢ Week12 »
A\ Non compliance Monday 16 Tuesday 17 Wednesday 18 Thursday 19 Friday 20 Saturday 21 Sunday 22
(TD1.001 - Plany Hrskowsiis R0 A Pakay
% Jobs 2119~ Tres harvest. 1 ] |
AGATA KUTYBA (TT) 1001 - Plancy Krakouskie (o) 14,307 - Kin Pk |
ZIM OFICER - Monitoring ZZM 672 Comectan s I
Planned jobs WYKONAWCA
Issues (MON)
Unit price updates 1001 - Planty Krakowsice | [ reme - e pasan
Z2M OFICER - Monitoring Z2M Q617 I
SO ey | BT | @EIET
Calendar WYKONAWCA (7R ) 14,021 - Park Lotnikow Polskich

0208 - Sanitary curs. 1

8} Configuration

Y1001 -Plary .

FICER - Manitoring ZZM

001 - Planty Krakomskie
Z £R - Monitoring ZZM.

@ users ANDRZE| POPEK Gy At D700 - Py K
0612 - Correction cuts. 2 ZIM OFICER - Monitoring ZZM
WYKONAWCA (¥ro) 14.031 - Park Lotmikow Polskich

0208 - Sanitary curs. 1
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Ecosystem services calculation
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Selection of project areas

Legend
Selected trees

@ Pilot trees

@ Control trees

Selected plots
Pilot plots
[ ] Control plots
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Selection of project species

REPRESENTATIVE TREE SPECIES (selected from analysis of existing inventory)

RIMINI

KRAKOW

Quercus robur

Platanus x acerifolia

Populus nigra

Quercus ilex

Pinus pinea

Tilia x europaea

Aesculus hippocastanum

Acer negundo

Ligustrum lucidum

Prunus laurocerasus

Latifoglia decidua, grande
Latifoglia decidua, grande
Latifoglia decidua, grande
Latifoglia sempreverde, grande
Conifera sempreverde

Latifoglia decidua, medio/grande
Latifoglia decidua, medio/grande
Latifoglia decidua, media
Latifoglia semi-decidua, piccola

Arbusto sempreverde

Quercus robur

Fraxinus excelsior

Populus nigra

Ulmus laevis

Pinus nigra

Tilia cordata

Aesculus hippocastanum

Acer platanoides

Sorbus aucuparia

Cornus alba

Latifoglia decidua, grande
Latifoglia decidua, grande
Latifoglia decidua, grande
Latifoglia decidua, grande
Conifera sempreverde

Latifoglia decidua, medio/grande
Latifoglia decidua, medio/grande
Latifoglia decidua, medio/grande
Latifoglia decidua, piccola

Arbusto deciduo

LIFE URBANGREEN
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Park mapping with LIDAR technology

LIFE URBANGREEN
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Measurement campaigns

To define the ecosystemic performance of the selected species in of Krakow
and Rimini
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Ecosystem services calculation

OBJECTIVE: estimation of benefits of
green areas for a sustainable and healthy
urban environment

DESCRIPTION: Understand
environmental benefits provided by
selected tree species in the two cities
1- Carbon storage

2- Carbon assimilation

3- Pollution adsorption on leaves

4- Thermoregulation

LIFE URBANGREEN v
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Ecosystem services

0 Greenspaces - Ecogystem Service X + - B %
e > ® % G e :
¥ o o
g Ecosystem Services iy Administrator v
- General
LY
S Jobs = Seisi coz coz PM10 PM2,5 NOX Water Energy
Date Site Tree Nr. N'!Iu Taxonomy ugLe“amgq absorbad stocked deposited deposited absorbed transpired saved Tres
: i g (ko) ) fal @ @ ] (KWh)
Non compliance
01/04/2015 00:00:00 5158 - Ulica Wroctawska 005036 Acer platanoides {Acera riccio) 3 o.od 023 0.04 0.01 -595.00 057 -995.00 E
@ Life Urbangreen 01/01/201900.00.00 5150 - Ulica Mazowiecka 047101 Acer platancides (Acero riccio) 2 0.00 5865 063 016 -999.00 905 -899.00 E
0170172015 00:00:00 5150 - Ulica Mazowiecka 050239 Acer platanoides (Acera riccio) 3 000 5865 063 016 -999.00 905 -999.00 E
Weather Dashboard
01/01/20158 00:00:00  5.068 - Ulica Reymonta 008396 Acer platanoides {Acero riccio) 3 0.00 5865 063 016 -899.00 905  -999.00 E
TreeTalker
01/01/2019 00.00:00 5150 - Ulica Mazowiacka 050321 Acer platanoides (Acero riccio) 3 ooo 5885 083 0.16 -595.00 505 -599.00 E
TT Cloud
01/01/2019 00,00:00 5150 - Ulica Mazowiecka 050240 Acer plataneides (Acero riccio) 3 0.e0 5865 063 0.16 -595.00 905 99900 Eﬂ
Smart Irrigation -
011012019 00:00:00 5121 - Aleja Kijowska 050328 Acer platanoides {Acero riccio) 3 0.00 5865 063 016 -995.00 905 99900 [A
Ecosystem Services o
01/01/2015 00:00:00  5.068 - Ulica Reymonta 008397 Acer platancides {Acero riccio) 3 000 5865 063 016 -899.00 905 -59900 E
Irrigation scheme 0170172019 00:00:00  5.150 - Ukica Mazowiacka 9 Acer platanoides (Acero riccio) 3 ooo 66.26 067 017 -599.00 962  -595.00 E
0110172019 00:00.00 5150 - Ulica Mazowiecka & Acer platanoides (Acero riccio) 3 000 6626 067 017 -595.00 962 9599500 Z
01/0172019 00:00.00  5.158 - Ulica Wroctawska 026672 Acer platanoides {Acero riccio) 12 0.00 66.26 067 017 -999.00 962 -93900 [A
v il L A = i icc i 3 T Fi -9499 -
Conflgurazion 01/01/2019 00:00:00  5.158 - Ulica Wroctawska 026674 Acer platanoides {Acero riccio) 12 0.00 66.26 0e 01 999.00 962 595900 E
01/01/2019 00:00:00  5.158 - Ulica Wroctawska 026673 Acar platancides {Acero riccio) 12 0.00 66.26 067 017 -899.00 962 -59500 E
[@ Users 01/01/2015 00.00:00 5150 - Ulica Mazowiecka 026647 Acer platancides {Acero riccio) 0.00 6626 067 017 -595.00 G562 959500 Z
0170172018 00:00.00 5121 - Aleja Kijowska 050327 Acer platanoides {Acero riccio) 2 000 7433 omn 018 -599.00 1019  -995.00 [.’.I

Legend; Livingtree Dead tree Treestump Feffed free | jn procéss

ftems per page 25 > )!

< Hide menu
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Name: London plane Y W

Species: Platanus acerifolia

Stem circumference at

breast height: 305cm
Height: 25m

e
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Solar radiation
52 2 W/m?
Evapotranspiration
¢  0.00mm/h

Carbon dioxide
assimilation

CO, 9860 g

Temperature sun
O-§ 278°C

Temp. tree shadow

@f 266°C

Energy
saving

5.07 kWh




Solar radiation
525 2 W/m?

Temperature sun
O-§ 278°C

Evapotranspiration Temp. tree shadow

¢ 0.00mm/h @§ 266°cC

Carbon dioxide Energy
assimilation saving
C0, 986049 5.07 kWh

0, assimilation: .~ 2,5 T.CO,/Year®

-nergy savings: 893 kWh/Yeakr:
,,PM&) + 2.5 sequestration: 1,22 kg/Year
2! K 3 - : '

i

:



Monitoring through 10T, meteo and RS data
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Monitoring through 10T, meteo and RS data

Use weather, remote sensing and sensors data to improve green area
management and maximise ecosystem services:

/.%\/ ’\/ )
&

‘ L L L

® 0@
meteo-data for irrigation IOT sensors to collect RS data for tree health
efficiency, work planning environmental and tree monitoring and

Qnd severe weather aley k physiology data / Vegetation assessmery
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Weather Dashboard

® ®® (O Greenspaces - Weather Dashl: X +

& = C O | & krakow.r3-trees.com/weather_dashboard @ w v e 2}

o
I'I'K 3 Krakéw & Weather Dashboard £ Administrator v

A General )
Mean wind speed: 7.9 km/h ‘ Warnings

9°c % Wind gusts: 11.1 km/h
. Precipitation: 0 mm
Today: 10/15/2020 ( phanen
Relative humidity: 78%
. Hour: 18:33:11
&% Non compliance Evapotranspiration: 0 mm/h
There are no alerts
D Life Urbangreen
Weather Dashboard
TreeTalker
Weekly weather

s SLELLLOIO(LLCCOPDPOCOLOLOCSEH -

Smart Irrigation

a0 .
Ecosystern Services 354 [y
7 120
g Irrigation scheme ad
20 - 100
8 154 i
§ oo
10 wr\ £
Configuration g 5 e L e (R oy vt | -w§
o
@ users 5 m k4o
10 P S == ”.""".._ P ST L Ll LTSI St ace
45
20 - /—.—v-.—.—v- v T T v — T - T T o
12:00 0000 12:00 000G 1200 00200 1200 [oeaed 200 0000 12:00
130 14 0ce 15 0ct 16 Ocx 17 0t 18 et

¢ Hide menu
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Severe weather warnings

PRECISE WARNINGS TO PREVENT DAMAGE

Features & Benefits

Hyperlocal severe weather warnings via
SMS/E-Mail

Helps customers in preventing or reducing
damage

Warnings are sent out in advance (48
hours to 15 minutes prior to the event)

24x7 manned Severe Weather Centrale

UBIMET - SWC

100 Mio. alerts in the last years
1 Mio. recipients in Europe

THE WARNING SYSTEM

Weather Satellite
stations data

-

WARNING LEVEL IlI

Acute warning: Extremely severe weather is

UBIMETR&E

Severs weather warnings

forecast. Time and place can be clearly defined.

WARNING LEVEL Il

Acute warning: Very severe weather is forecast.
Time and place can be clearly defined.

7k WARNING LEVEL |

Acute warning: Severe weather is forecast.
F":;ﬁ“‘ Time and place can be clearly defined.

S W ADVISORY

Text message communication system

Severe weather is forecast for the next 48 hours.

ALL CLEAR

No severe weather is expected.

e-mail interface
_ —

LIFE URBANGREEN
(UFE17 CCA/ITA/000079)
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|OT environmental sensors

SENSORS USED IN THE PROJECT
e Temperature sensors (Lansitec)
e Air quality sensors (airly)
e Tree sensors (Tree Talker)
e People counters (Bosch cameras)

5MART Slﬂigl 1
|

05

2o
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Tree monitoring through RS data

USE OF SATELLITE IMAGES

Through a weekly comparison
of the pixels where the same
tree species occur, health
problems in trees should be
detected early.

In addition, the satellite data
will be used to determine
further indicators for the entire
vegetation of the urban area.

anet.

Download Planet Imagery Data

Define APIKey, ADl area, StaEnd time oacquisition, |
Max. Cloud Cover and download imagery data |

Delivery of Ranked VI Values
Calculate 10 quantiles in ranked order
based on indicated Vis

Multitemporal Monitoring Vegetation
Calculate change detection based on developed scenarios.
Delivery risk maps and alarmed trees.

LIFE URBANGREEN
(UFE17 CCA/ITA/000079)
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Tree monitoring through RS data

TREE HEALTH MONITORING WORKFLOW FROM SATELLITE IMAGES

[V.l. calculated for Aesculus hippocastanum]

100
90
80
70
60
50
40
30
20
10

0
20/03/2019  20/04/2019

20/05/2019

20/06/2019

2019

20/07/2019

20/08/2019  20/09/2019

--------- avg values
1855

TREE 1855:

Adult tree
@ stem DBH [cm]: 95,87

TREE 238844
Young tree
@ stem DBH [cm]: 40,43

LIFE URBANGREEN
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Citizens engagement

it
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Draft public website

B O® D s ctmow LUFEURBAN x|

& O 3 & kakow-lie r3gis comien/indes. him

@EEUN KRAKOW

LIFE URBANGREEN
Trees of Krakow
and their benefits

Mumbers of the LIFE URBANGREEN project in Krakow
e an 1y 120K trees in ke The dats below
¢ LIFE URBANGREEN

51,568

Studied trees

ABOUT

TREES

GREEN AREAS

SDGs EN =

Paolo Viskanic -R3 GIS
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raft public website

B OB Trees of kesow | LFEURBAY X b

& Oy § keakow-life.r2gis.comjentres-species. himl = » §
gg%‘;@ﬁ KRAKOW HOME ABOUT TREES GREEM AREAS 063 EN =

Discover The Trees of Krakow

URBANGREEN TREE SPECIES

About the tree species

Every tree species is different and each has |ts pawers”, praviding different benefits for the enviroament, animals and inhabitants.
These differences allaw for a range of different uses in the urban cantest.

For examgle some species are more resistant to pollution and can withstand being an the sidewalk, while others promote biodiversity
providing food and shelter for birds, Little animals and insects. Others instead are very good at abserbing pollutants but da not pravide
much shading or are Less aesthetically pleasing

In the LIFE URBAMGREEN praject, close attention was paid to the 10 most representative tree species of the city, that were studied in
order to pravide an estimate of the ecasystem services provided by the urban greenery Results of the analysis carried aut on these
species were then extended to other assimilated species.

Explare belaw the tree species that were analysed for the city of Krakow,

— GRS @0 ML T :

i trampiation

[ B 2o, @o: MR oy ¢

Description Assimilated species

Black poplar i a native species in Europe It is an extremeby fast-growing deciduous species that can
reach 25 m hesght at maturity. The canopy can be beoad of columads, in the case of the ‘alica” cultivar,
I is shit ived ot ueban

Popilus nigra ‘thabica’  Pogwilus nigra ‘Plantlererses
Populus sp.  Populiss *Androscoggin

. whitre it rarely exceeds 40 years. 1t has simple. triangular ey, |t
fiowers from February to Aprl. Male sod female flowers appear on different individusts, o planting Fooulus =berctingnsts] Pogsiis shensiicinsis Y

LIFE URBANGREEN
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Draft public website

| B8 G eosofkiakow LFEURIAN K| 4

| € » o ¢ HaS e
‘ @SN KRAKOW
B I S R

&« Trees in this area

Horse chestnut
AsScutiis epocastanum
N

| Pusity Keakowskie
Teew TAG number
103926 -

Crown diamater Stem circumference
11.2em 16101 om

Ecanystem services (o]

- it the contritation of the LIF
LIFELT COAAT/D00079
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Draft public website

LIFE Urbangreen
Trees of Krakéw _
-and Their Benefits

]

Numbers of City of Krakéw

There are approximately 703K trees at the city of

Krakéw. The data below shows the numil according

to the studied trees of the city.

Zieleniec osiedlowy- Os, Centrum B przy Alei Réi
«g,;{ =]
120t Q-B-t

Available facilities

== Benches & & playround
= Tl P10

Paolo Viskanic -R3 GIS
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FOLLOW US

Register to our Newsletter!

@ www.lifeurbangreen.eu

m https://www.linkedin.com/showcase/lifeurbangreen/
n https://www.facebook.com/lifeurbangreen/

https://www.slideshare.net/lifeurbangreen/

O https://www.youtube.com/channel/UCOP9hbAG8uvghX2isNiTFVg
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