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ENVIRONMENTAL IMPACT MONITORING
AND PREDICTION IN PORTS
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WISMAEL

INTEGRATED SYSTEM FOR
THE ASSESSMENT OF
ENVIRONMENTAL IMPACTS

Developed according to
following paradigms:

OF THE PORT ANTHROPIC

Internet of
ACTIVITIES N IONITORING Things
AND PREDICTION

(loT)

« A complex multi-module software platform which operates on the basis of innovative paradigms such as
the Internet of Things and Big Data.

* A system to support decision-making, leading to the creation of sophisticated models for predicting the
impact of human activities on environmental and business scenarios.
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The system consists of a distributed and heterogeneous
environmental sensors network

Water Sensors Meteo Sensors

*+ Temperature *« Temperature
+ Conductivity * Humidity

* Ph * Atm. Pressure
+ Pot. Redox * Wind direction
* Dissolved Oxygen * Wind strength
* Turbidity * Rain quantity

DBA Group - Strictly confidential. Any use, distribution, reproduction or disclosure
by any other person is strictly prohibited
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Metadata are information related to the port's business processes that
allow to contextualize «<raw» data measured by sensors

Port Information System Historical data External data
* Vessel identification

« Time of Arrival / Departure SEries Series
* Berth

* Vessel details (type of motor, age, fuel consumption) - Dust/gas (from env. Agency) « Meteo forcasts
« Coordination vessel vs ports operation (AIS)

« Vessel announcement roster vessel departure/Arrivals next day * Meteo (from env. Agency) * Road Viability status
» Road Viability forecasts

+ N. uploaded/downloaded vehicles (ferries) * Crane movements

« Type of vehicles handled by ferries (car, bus, truck, motorbike, ...) « Historical metadata form port
* Fuel consumptions

+ Daily hours of usage management system
« Type of motor
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The Platform consists of two main elements:

Hardware and Software

Servers with high parallel computing Data elaboration Software platform
power

* Able to solve the “classic” equations describing

' . ' - dispersion/transport/diffusion of pollutants
* High storage capacity and data volumes handling capability

» Billions of operations per second

« Ultra high speed fibre optic cable connections to transmit data over
long idstances wrasporto diffusione sorgente

* Implements Artificial Intelligence, machine learning, deep learning
algorithms

DBA Group - Strictly confidential. Any use, distribution, reproduction or disclosure
by any other person is strictly prohibited
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Software platform based on machine learning techniquesable to:

Monitor in real time
«Water» and «Air»
environmental matrixes

Predict scenarios of Support the business

potential environmentally
critical situations

decision process with “what-
if” simulation scenarios

DBA Group - Strictly confidential. Any use, distribution, reproduction or disclosure
by any other person is strictly prohibited
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"3D PORT MODEL” => DIGITAL TWIN
1 - CCTV and Virtual Views to monitor sensors and port activities

- (ate access control, historical data on vessel

. AIR POLLUTANTS IMPACT PREDICTION
. TURBIDITY PREDICTION INSIDE PORT BASIN

DSS AND "WHAT-IF™ SCENARIOS SIMULATIONS
- 8. variation to vessel calls planning to reduce PM10 particle levels

. SAND MOVEMENT AND DRAFT VARIATIONS PREDICTION

Ol| BN
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VOC PM?%'
RH/T ENVIRONMENTAL
APPLICATION:

* Real time monitoring of
environmental issues

« Historical data management and
retrieval

« Decision making support in
THE ISMAEL human operations affecting
PROJECT business scenarios

’AWD-)) - Dangerous conditions prevention

via alerts and forecasts

DECISION SUPPORT

DBA Group - Strictly confidential. Any use, distribution, reproduction or disclosure
by any other person is strictly prohibited
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Select I &) Show DSS

Camera Forecast

* 3D reconstruction of
the scenario related to
the port area

SS. a4 Web Sand i
st Browser QMovemem ﬁDatacemer o Reload [-) Exit

SRR
Isometric view

: W - Visualization through
M - . different points of

view in order to
Eastern Dock
| | emulate CCTV
“ > cameras on-site, bird's
L : : ] eye view, etc ..
\Western Dock \
* «Ship catalog»
= ‘ - integration from
g X external information
Commercial Dock
— : sources (updated
- ‘L — ~ £ 05/03/2019 12:26:00 (UTC+1)

- _ 2 Y ey  technical data)
| . Co

Access Control
PDBA GTOUD - y confidential. Any use, distribution, reproduction or disclosure by any
other person is strictly prohibited
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FM 10: 16:2 ug/m3
* PM 2.5: 14.4 ug/m3
PM 1: 12.3 ug/m3
Sulfur Dioxide ($02): 0.1 ppb

Carbon Monoxide (CO): 142.6 ppb

Ozone (03): 20.9 ppb

Nitrogen Monoxide (NO): 2.3 ppb
Nitrogen Dioxide (NO2): 13.0 ppb
Pressure: 1022.0 mbar.
Temperature: 18.4 °C

Humidity: 77.7 %

Noise: 74.3 dB

DBA Group - Strictly confidential. Any use, distribution,
other person is strictly prohibited
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¥ Traffic Sensor

Traffic of the day 05/03/2019

Incoming Vehicles:
Motorcycle: 72

Car: 1286

Van: 152

Truck: 84

Bus: 3

Coach: 11

Trailer truck: 179
Articulated truck: 701
Pedestrian: 76

Departing Vehicles:

"

Details

Monday, July 16,2018 Apply: (W

21/09/2018 15:08:59 (UTC+2) N[5

Ready Options §

Weather. Sensor. - AP LlL.evante

Wind Speed: 3.0 m/s

Wind Direction: 308.1°°

Rain Gauge: 0.0 mm

Humidity: 59.9 %

Temperature: 17.4 °C

Atmospheric pressure: 1020.3 mbar
Solar Radiation: 9.7 W/m2

reproduction or disclosure by any

“aer Sensor
" Levante
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Details

 Naval traffic

monitoring near real-
time and «Historical
ships» of the days
stored in the system

Access control with
biometric
recognition

monitoring of
environmental
parameters through
data feeds from
installed sensors
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CHP  21/09/2018 SCHEDULE (, —

RIGEL W

Passenger - GT: 16405
Arr.07:16 Dep.23:.00

Molo S.Vito - Banc.2

| AF FRANCESCA
N Passenger - GT: 12523
Arr.08:16 Dep.23.00
& Molo S.Vito - Pontone

, BASEL EXPRESS
t Sl Cargo - GT: 7111
. Ar.13:00 Dep.19:00

COSTA DELIZIOSA
Passenger - GT: 92720
Arr.14:00 Dep.20:00

| | SUPERFAST I
N Passenger - GT: 25757
- Arr.16:41 Dep.19:30

21/09/2018 00:00 - 01:00 (UTC+2) [}

DBA Group - Strictly confidential:
other person is strictly prohibited
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@ WARNING!

Cannot have more

than 2 ships on berth! !

R

Forecast Scenario =

. Forecast Scenario =
21/09/2018

L4
* - b
@ Show Turbidity
o

Carbon Footprint

Save What-If...

= vi Carbon Footprint

“ SUPERFAST |
AFFRANCESCA

00" """ """ Y 08:00""""*"* Y 09:00°"" """ "1 0:00"" """ FRAOS20 0 a7t e ANE a2 ss 14:00°"**** 15,00 """ 00 20:00"" """ 21 D0ase T el 23:00" """ 23:59
3:0
3

* Decision support system

(DSS) based on the daily
schedule of the port

User-friendly schedule
change interface, which
uses the drag'n'drop of the
ships on the docks and on
the timeline of the day

Creation of "What-If"
scenarios (user defined)
calculated in batch
datacenter, on the basis of
the port conditions for the
following 24 hours and of
the new schedule modified
by the user
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QH\deDss [_) Exit

Forecast

WHAT IF

. » Forecasting simulations of
The pollutants Ievelrhas
Begleacediby20% pollutants detected by

-3 What-If M ¢ | | . Number of alerts before what-if scenario enVi ro n me nta I Se nso rs
at-If Measures = ‘ { is: 54 . .
P 10 o S il 4 B v installed on-site

Measure unit: ug/m3 Category: Air N Number of alerts after.what-if scenario
! :
i is: 23

» Creation of "What-If"
scenarios, based on the port

7""’99"(055?3(5?'5 IS e R conditions for the next 24
/- . R hours and the new schedule
Carbon Monoxide (CO) - 3 | " X z‘k e o
Measure unit: ug/m3 Category: Alr [ | . ‘ | ' .'7., mOdIerd by the User
o, Stlfur Dioxide (502) ‘ (f \ BARUEASTS B
A LEEERRRE RS L R%n + Hourly display of the
21/09/2018 09 ( B B AR 7

polluting maps provided for
» in the forecast scenario and
‘“ % in the context of the one
s |
Eg_““mgwe created by the user (what-if)

Category: Air

DBA Group - Strictly conﬁdential. Any use, distribution, reproduction or disclosure by any
other person is strictly prohibited
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()  21/09/2018 SCHEDULE

RIGEL i
L ‘ Passenger - GT: 16405

AF FRANCESCA
_ Passenger - GT: 12523
" o
= Molo S.Vito - Pontone

. f BASEL EXPRESS

i', ¥ Cargo-GT: 7111

-
as

COSTA DELIZIOSA
Passenger - GT: 92720

W SUPERFAST |
. | Passenger - GT: 25757

21/09/2018 13:00 - 14:00 (UTC+2)

o_

Clear :
Hum.75% P17C N
]5 2 0 mm| 4™ 0% 'O\' X
vkec | Bari ' 58 km/h

Forecast Scenario —
13/02/2019

Q 54, Eorecast Alerts

' [ ] @ Hide Turbidity

.
. = ql Hide Turbidity to enable

ﬁ Modify Schedule to start...
g

» Forecasting

simulations of
turbidity within the
port

Visualization of the
progress and decay
of the plum based
on the movement of
the scheduled ships

Display of predicted
turbidity according
to what-if scenarios
built by the
operator

DBA Group - Strictly confidential. Any use, distribution, reproduction or disclosure by any
other person is strictly prohibited
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Clear -
Hum.75% W17°C N
]5 2 0 mm| 4™ 0% "O' X
EC Bari

1 \
5.8 km/h

Forecast Scenario —

» Forecasting the
Vehicles N | levels of CF
ey ' produced by port
activities

0.95 S\ * Visualization of the

Cranes ———— == : _ ‘ different sources of
Equivalent CO2

: (¢)
Carbon Footprint Legend .
01/02/2019 production

157282 Tons' producediby ships

» Total daily
Q 7.72 Tons produced by vehicles M M H
indication of the
fi. 0.98 Tons produced by cranes Ca rbon Footpri nt
produced by
human activities

155 Tons (Scope 1.and 2)

o

Misc ——166.”‘3*"9'-—/ H-n 28 .07 Carbon Footpiint Total Tons

DBA Group - Strictly confidential”Any use, distribution, reproduction or disclosure by any
other person is strictly prohibited
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Seabed Simulation
hed Depth

e L33 m

DBA Group - Strictly confidential. Any use, distribution, reproduction or disclosure by any
other person is strictly prohibited

Representation and
monitoring of the
seabed in the air
adjacent to the port

Simulation of sediment
movement and
bathymetric level at the
port entrance

Forecast of the cover-up
levels for the next 48-72
hours

Management and
sending of alerts related
to critical events
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D> . Building
D> 282 Access Control

D @ Assets

Power: 2 KW

Internal mid temp.: 40°

Internal top temp.: 42°
"% Mean CPU temp.: 50°

| Mean Memory temp.:
| ‘Mean Disk temp.:

- ‘Mean CPU load: 74%
Total memory: 64 GB
Used memory: 51 GB
Memory usage:

i
— -
LA
Fire Extinguisher 1 I
. Last inspection: 10/05/2016 \ \ \ \

reproduction or disclosure by any

Representation and
monitoring of assets in
critical buildings

Desktop and VR 3D
navigation, through
smartphone APP with
stereoscopic vision
supported by wearable
helmet

Planning and monitoring of

scheduled maintenance

Various types of
manageable assets

System and operator alerts
due to unexpected critical

events
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