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Snap4Environment | Understand conditions. Anticipate change.

by Snap4City Environmental intelligence, early warnings and informed planning.
@ MONITOR & UNDERSTAND > @ PREDICT & SIMULATE D @ ASSESS & SUPPORT
* Environmental monitoring Hotspots & trends [ Air-quality forecasts Risk scgnarlos 2B Traffic related CO; etimates | Resilience & planning

mm NOx = NO;

ﬂ Air quality
., Weather

-
-

Water levels

Compare mobility interventions Track indicators and assess options
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@ Review forecasts, identify hotspots
and compare interventions.

Which areas need attention?

/ e \ e — T
@ Environmental data | | ulll Forecasts @ Scenarios ‘
\ TN A2 /

Operator-reviewed decisions

Forecasts require local data ‘
and valldatlon ‘

.ll @ Impact assessment « Planning KPls « Al support

O & - Early warnings + Dispersion models « What-if scenarios

SN e 9 @ 8 One territorial view of air, water, weather and environmental risk. N
r‘@\ —— &) | =] Q Open APIs « |oT & open data ¢ Connected city systems ! SNAP (CITY

((T)) g AOA Sensors « Open data « Territorial heatmaps




DINFO

DIPARTIMENTO DI
INGEGNERIA
DELL'INFORMAZIONE

DISIT

DISTRIBUTED SYSTEMS
AND INTERNET
TECHNOLOGIES LAB

A shared view of environmental priorities

Air quality
Locate pollution hotspots and

anticipate how conditions may change.

Resilience

Bring environmental warnings into the
teams’ daily workflows.

© Snap4City, Nov. 2026
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Emissions

Connect traffic activity with CO,
estimates and compare interventions.

Planning

Use the same territorial context to
assess options and track indicators.
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FIRENZE | D8t kmazione | TECHNOLOGIES LaB
MONITOR

Weather, airquality, land slides, water levels, ..
Production of heatmaps, distribution of data via
mobiles.

PREDICT

Early warning, Predictions of air quality,
identification of causality, prediction of NOX,
NO2, CO2, etc., 3D prediction of pollutant flows.

SIMULATE

Simulation of environmental prticles flowing
into the city, take care of city 3D, wind,
temperature, etc.

OPTIMIZE
Traffic flow and mobility infrastructure for the
reduction of emissions.

CONNECT

Causes and effects, location of cycling paths
and emissions, entropic area, 15 Min City Index,
SDG and Al algorithms, SUMI/SUMP.

ASSIST
SnapAdvisor co-pilot with it capabilities of

Agentic Al solution to identify solutions, and
provide results and on the fly assessments.
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EC ]f// Warning, Detect

Issue:
. . . Prepare
— Detection of critical condition
— Not easily detected with A bSO rb

other means Recover

— Early warning, faster reaction

— Increased resilience

Several metrics related to:

— Volume of retweets damage

Plan

— Sentiment analysis

PREDICT

Early warning, Predictions of air quality,
identification of causality, prediction of NOX,
NO2, CO2, etc., 3D prediction of pollutant flows.

© Snap4City, Nov. 2026
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DISIT
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and slides

Dataset Construction

Dataset Model training IR (©
Construction And validation .
— ey
4 e 21-12-2019
¥ ) : revelglF!)(Fre
—  LevelSIRIdr
Model| . E E % e
Data ENEEE %
SNAPA4CityJAdvanced APIs .
(%)
m 2500 2510 2520 2530 2540 2550 day
% .
landslide DB S Big Data Model execution predictions
a Storage [ Predictipns Shap Assessment
Real Time :> and KB Data Analytics 10T App
Management \ >°
data from S : =7
Field: rain = Snap4City Servers and Tools: NP
. ’
Q
weather, etc. 0 Dashboard manager, Heatmap Da°§hboard én

PREDICT

Previsional Model

x P\
13 CLIMATE 15 LIFE 7/
ACTION ON LAND
EGLI STUDL - psanvento o DISTRIBUTED SYSTEMS AND !
IRENZE INeronema INTERNET TECHNOLOGIES LAB C ITy
DEL L'INFORMAZIONE perals

higher = lower
base value

0.4311 1.00
J BRI N T N &

MaxTemperature Humidity Day3 MaxTempSIR VelMaxSIR Temperature Day15 MinTempSIR

(a)

base value higher = lower
0.4311 1.00

(b)

NI I EED B €

manager, GeoServer, Smart City API.

@ll%p p‘s

Early warning, Predictions of air quality,
identification of causality, prediction of NOX,
NO2, CO2, etc., 3D prediction of pollutant flows.
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Heatmap
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*| Heatmap Controls:
= Max Opacity:
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Select A City / Location

Where to go goto

-9

Amsterdam | Barcellona = Bari = Berlino | Bruxelles = Firenze | Genova = Helsinki = London e SlMULATE

Paris | Pisa | Prato | Rome | Tokyo | Torino X Simulation of environmental prticles flowing
into the city, take care of city 3D, wind,
temperature, etc.

Milano = New York




Monitoring Costal Bathymetry and Waves

Coastal monitoring
Visualize wave direction
and strength alongside
coastal map layers.

Weather communication
Turn forecast data into
accessible information for
operators and communities.

MONITOR

Weather, airquality, land slides, water levels, ..
Production of heatmaps, distribution of data via
mobiles.

= €sNAPAcry

Marittimo-IT FR-Maritime

. . .
Prae s
Home e e N—. P - '
witerreg - =R | S Ll i+ o
it ERosarl 2
= |

Load and View Panel
Vector Field Name: | CecinaOnde200 v |

Insert new vector field I

Output message panel
Vector field device successfully loaded!

Createfupdate vector field entity

Date Observed =
Latitude:

Longirade: ot
AX (rows) (meters): 1-2
AY (columns) (meters) e

Number of rows:
Number of columns
wangle (wrt. North):

Legend:

Scale factor:

Magnitude matrix (meters): 8-9
1.
iy ® -
Magnitude matrix (meters) [file]: | Browse... | No file selected.

Snap4AMMIRARE - Wave Propagation Field

© Snap4City, Nov. 2026
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Monitoring Costal Bathymetry and Waves

= ¢YsNAPAary Snap4AMMIRARE Data Search - View

Interreg [l =5 AMMIRAPE

Marittimo-IT FR-Maritime
-_— =
Does '
Data type~ H
Data Provider~
Snap4AMMIRARE - Shorelines and Isobaths
Reset
- .m
- '\\
C T |

MONITOR
Weather, airquality, land slides, water levels, ..

Production of heatmaps, distribution of data via
mobiles.

Snap4AMMIRARE - Wave Propagation Field

Snap4AMMIRARE - Time series

Thu 1 Oct 15:22:14

Snap4AMMIRARE - Project Repository

© Snap4City, Nov. 2026
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Forecasts for operations and planning SNAP4CITY

24-48 hours 30-180 days

Short-term NOx forecasts Progressive mean NO,
Anticipate pollution patterns and prepare Assess the longer-term trajectory and
operational responses. support earlier planning decisions. _——

Documented model horizons. Local deployment requires suitable data and model validation.

© SnapA4City, Nov. 2026
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DEGLI STUDI
n o
FIRENZE Riien. HIETIRAND. SNAP/city &
ot ENVIFC ~Yaln
— NOX Pollutant | Traffic Flow Manager on multiple C|t|es

T s

diffusion on the g R N =
basis of Traffic ' " &>/ 8
Flow (prediction),
weather and 3D

"an.m,

Sun 2 May 231631

4
aaaaaa

orrizerla. i PE,; z
MR o Roniatows|
ssssssss Al 137 adagni
oooooooo Po va
Prato % ¥
NOX \ S
3 \
0-10 %
[
— N rogressive : ' N “4
Prova hres fipili 4k 61-75 ~ . FirenzeFIPILITrafficRealtime
: 76-90 KD Traffic Heatmap Controls: 244 3
L a hres fipili 8« 91-105 i 3 Max Opacity: ¢ er———g > 1 2
u . N s 2021.05.02 22:51:00
average (Long P Y £
>151 . 1 Rzl 3 R

PREDICT
Early warning, Predictions of air quality,
identification of causality, prediction of NOX,
NO2, CO2, etc., 3D prediction of pollutant flows.

* Project:
— Trafair CEF EC

— Mixed solutions
of Fluidinamics
modeling and Al

SIMULATE

Simulation of environmental prticles flowing
into the city, take care of city 3D, wind,
temperature, etc.

© SnapA4City, Nov. 2026 11
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FIRENZE

DELL'INFORMAZIONE DISTRIBUTED DATA INTELLIGENCE

AND TECHNOLOGIES LAB

KPl on NO2

Deep Learning Long Terms Predictions of NO2
mean values, From 30 to 180 days in advance

2020 values
+30

+6(0

+90

+120

predictive models are:
Month
dayOfTheYear
NO2

Tmean
Humidity & +150
windMean ¥ 4180
NoxDomestic
numberOfVehicles 7 il Al 13 o

\5/ ™
NO2cumulated & ; td/

ABES

NO2progresseveMean Tl

numberOfVehiclesCumulated

CUSNApllCITY

montns in adva

"an.m,

=

g/m3

2014
2015
2016
2017

lue of No_2 in m

mean progressive ya

o 58 8 4883 8

2018
2019
2020
2021

150 200
day of the year

100 250

Air Quality Directive

Objective and legal nature and

WHOguidelines

Pollutant Averaging period ) Comments Concentration Comments
concentration
99" percentile
PM, One day 25 pg/m? (*)
{3 days/year)
oy Calendar vear o RVEIE. 55 e The target value has become a o i
2B y argetvalue, 2> pgim limit value since 1 January 2015 Hg/m
PM . Not to be exceeded on more 99" percentile
10 One day Limit value, 50 pg/m? than 35 d 50 pg/m? (*)
an ays per year. (3 days/year)
PM,, Calendar year Limitvalue, 40 pg/m?* (¥} 20 pg/m?
. ) Not to be exceeded on more
0 Maximum daily Target value, 120 pg/m? than 25 days per year, averaged | 100 pg/m?
’ 8-hour mean & ' Ke ys per year. 5 re
over three years
Not to be exceeded more than
NO, One hour imi 5o(* > (*
b Limitvalue, 200 pg/m* (*) 18 times a calendar year 200 pg/m? (*}
NO, Calendar year Limit value, 40 pg/m’ 40 pg/m>
12
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From European Forecast Data

to Automated LaMMA Weather Bulletins - i

Artificial Intelligence to transform meteorological data into simple, useful forecasts for Tuscan

Forecast data \
from the European Centre -

- Maps of meteorological variables
‘* = for the next 3 days

hf

Al-based automatic 9 LaMMA weather bulletin
processing 3-day forecasts with summary icons

Machine learning models that for Tuscany
combine meteorological data
and territortial characteristics

/3
4

LaMMA WEATHER BULLETIN

DAY A ii ’
TODAY TOMORROW TOMORROW

-

~ : e e 5 Morning Morning Afternizng
_.. Numerical Weather R = R T ; - - %?«Q | L; :
e, . . R 3 I 35
. —_ ‘ % ~ad ey ?' = P —__ e : 2 5 B Afternoon Afternoon Night

CS..@ & @“.&
Q= @ |

Wind Forecast Sea Forecast
= ‘_ - o n — —
precipitati® = Meteorological  Geographic Specialized f / f / f / e —— ——

variables information models
(elevation, coast, etc.) and cascade

Slightly rough Rough

L
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Traffic data supports local CO, estimates

A spatial view of traffic impact

Use traffic flow and driving
conditions to estimate CO,
patterns across the city.

Inform corridor priorities and
evaluate the potential impact of
mobility measures.
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—

'y Local CO2 from Traftic Flow Data

13 forov

e Traffic Flow is one the main source
of CO2 (ton of CO2 x Km x Vehicle)
e K1: Fluid Flow

* K2: Stop and Go Bl
[Computing Traffic Flow] * Dense estimation of CO2 into the-
into €02 sensor ares city is very useful to know to target | |

EC’s KPIs SEg Db G S

‘[ Computing CO2 on the basis of b.: ; - | :

traffic flow data ol F A e

4 § = PS4 >~

Traffic Flow data CO2 estimation

PREDICT

Early warning, Predictions of air quality,
identification of causality, prediction of NOX,
NO2, CO2, etc., 3D prediction of pollutant flows.

© SnapA4City, Nov. 2026 15
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Computing CO2 from Open Danta -
Validation via Satellite

Dataset construction

Firenze CO2 Odiac

Bologna
0,7km X 0,7 km
Computing

| Food |
[ Health [  Fast Mobility

| Govern |
Training Data Validation Data Test Data

Machine Learning

43.85

€ NOILD3S

15MinCitylndex

Sustainabili

O

Computing CO2 on the basis of Result Analysis 43.70
15MinCitylndex

10.95 11.00 11.05 11.10 11.15 11.20 11.25 11.30

0 0 1 3 6 60 600 3000 6000 24000 45000120000

Considerations on
Feature Selection latitude and
longitude

XAl - Feature Importance
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Environment and Quality of Life

Air Quality Predictions

Y SNAP/crry

m= F|renze T‘r?fa‘iv‘r‘- ‘Ai‘r‘Q‘L‘JaVI‘ity. Heﬂatm;pg‘v
* Multiple Domain Data = AN
* Traffic Flow data, Pollutant: NOX, CO2, |+ . o
PM10, PM2.5, O3, .... = |1 e 4
* 3D City structure, weather, ... T '
* Multiple Decision Makers -
e Pollutant Predictions: NOX, NO2, ..
 City officers, energy industries e
* Dashboards, What-IF analysis ioo
> Traffic FlOW ReconStrUCtion :. ;223 Air Quality Directive WHOguidelines
* Historical and Real Time data = e e i
2 Billions Of Data (% < =1216;1150 \PM Calendar 5 The targe ,: :come a 3 E— l
= Py Q s year Targetvalue, 25 pg/m u/ali _D-.i ry 2015 10 pg/m
 Services Exploited on: . R BN (G e T
* Dashboards, Mobile App v oAU e
2 ° 65.135,0/ms 0.169u0/m? O, M:j?;ﬂ:;_;': Target value, 120 pg/m? than25032¥str?§3;y::;;saveraged 100 pg/m?
Since 2020 s =Qa onetir | Uil 20 0 e SR RO N o0
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Air Quality Sensors
Weather Sensors
PMI10 Heatmap
PM25 Heatmap
CO Heatmap
CO2 Heatmap
03 Heatmap

} i i b b b b i o

NO2 Heatmap
Europ. AQI Heatmap

”
.

Air Humidity Heatmap
Air Temp. Heatmap
Wind Speed Heatmap
Gral Pred. HM NOX (3m)
Gral Pred. HM NOX (6m)

Traffic Sensors

Traffic Flow

Cycling Paths

> > > > > > >

‘Accident Heatmap

Accident Heatmap 2
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EAQI
Index
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DISTRIBUTED DATA INTELLIGENCE
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SnapAdvisor And CoPilot Thu 1 0ct 14:02:33

Sy iy % MNew Chat verification
Via Lgn Corsi

sl ! / [+] Prod Clear Map Clear Bars Clear Time-Trend
LT, / £ o

Traumatologice
Crtopedico

verification

_y GASALIT 1A
]

Recommendations

Conduct thorough market research to understand the demand for pizzerias
in the area.

Analyze the competitive landscape by gathering data on existing pizzerias

and their popularity.
Istituto ) b ’ . / Free sireel Evaluate the financial viability by detailed financial data and projections.
Professionale ) \ H

: : Fluid raffc Assess the location's suitability by gathering data on foot traffic, nearby
Leanardo T Rifre # ! =, Hoavy kafic businesses, and accessibility.

—Very heavy By addressing these uncertainties, a more informed decision can be made

() Sensor pasiton | regarding the advisability of opening a pizzeria in Via dello Steccuto, Florence.

v o
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eqeanwesEd BlA

© OpenStreetMap contribitars

. Is it advisable to open a pizzeria in via dello steccuto, florence?
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I,
An open platform that connects City SyStemS é

Existing data and sensors Open-source foundation
Combine loT, open data and Extend the platform through
legacy sources in one documented APIls and data
territorial context. models.

Flexible deployment Cross-domain decisions
Use a service offering or install in Connect environment with

your own environment. mobility, energy and city
operations.

© SnapA4City, Nov. 2026
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