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i Challenges of REMEDIO

West Road in 2016
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REMEDIO Approach

In the general approach of REMEDIO, IMT plays a fundamental role in the decision support system

Soft actions on Low

Carbon Mobility Integrated Modelling Tool Horizontal Condominium
Solutions

Energy
transport
efficiency,
noise impact, ) I
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carbon Future
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REMEDIO

v" Customized modelling tool to evaluate at local street level the environmental-related
performance of low-carbon mobility actions.

v IMT integrates the following modules for the
estimation of traffic related impacts:

’ MODULE DEVELOPER LEVEﬂ

* Pollutant emissions

MODULES DEVELOPED IN LINUX TO

° Carbon footprlnt Rl BE INTEGRATED IN THE PLATFORM
 Atmospheric dispersion Cost maule
* Energy consumption . —

Noise module
* N O i S e /I\'jiilz&%xOFCD)FE{LI\F/{IZSDUUL;i Emissions module

DEVELOPERS IN .xml FILE
* Health events and related Costs. Freight module MODULES RESULTS
2 Pollutants dispersion module

Carbon foot print module
IMT USER LEVEL

i g )

IMT PLATFORM (FIWARE)
Access through the link http://130.206.115.232:3001/ ﬁm

IMT PLATFORM (FIWARE)



http://130.206.115.232:3001/
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- o IMT Modules

[ v'Traffic Simulation ] ‘
Ol

SUMO - Simulation of Urban MObility

4 )

v'Pollutant Emissions Module ' F ﬂ [EM
v'Carbon Footprint Module

Passenger car and Heavy duty Emission Model

LHOIM

v'Energy Consumption Module

N = VADIS Model
Wind Flow Dispersion
[ v'Air Dispersion Module ] ‘ IViodule
FLOW. :
Pollutants Concentrations
A" ' A \ r
VEASOER ‘]
P SUMG  cNOssOs-EU
[ Traffic Noise Module ] Methodology v'Health / Cost Module
(Statistical Modelling)
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e==e  Conceptual Modelling Approach

FIWARE PLATFORM \
| STEP 1: ZONE DEFINITION | | STEP 2: TRAFFIC DEFINITION | ) ¥
Road data | I’_ ___________ 1
requirements " . |
I R Dafi i | [ Trafflc data requnjements |
| - Vehicle technologies (fleet)
I ”“mbe'.r ?fl trams I For each tram - Traffic flow characterization |
| : efpg?';jie::es | | - vehicle loading |
I - curvature I I_ ___________ |
| - Building/spaces '
indentification __ _,
STEP 3: MODEL SIMULATION
I FREIGHT AIR QUALITY COST AND HEALTH
MODEL IN “C ENERGY AND NOISE TOOLS ToOoL TOOL TOOL
Calling Models
SUMO+PHEMIlight
i P
Noise model CNOSSOS-EU | ‘555 57 ' g6 . o

STEP 4: ANALYSYS OF RESULTS STEP 5: MODIFICATIONS

FIWARE PLATFORM

- Total fleet fuel consumption
- Consumption by vehicle type -
-Consumption in public transport s

-Include one tr ght in the position X
-Increase the bus frequency
-Change tram to pedestrian

- Total CO2 emissions traffic ~a . -Include bicycle lane
- Houses exposed to Lden>65db S 2
‘-Sensible sites exposed to Lden>65 db. E “3""'--.“‘ +

Steps 1 and 2: Steps 3 and 4: Step 5:

** Traffic scenarios

+*» Road description, Traffic data,
Buildings dimensions,
Meteorology, Air quality data

+» Application of modules
+» Raw data, Graphs, Maps
+» Data analysis

building
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IMT Application Exercise

Aim of the First Part of the Hands-on Exercise:
Get acquainted with:
> the User Interface

» the Data Input Process.

Aim of the Second Part of the Hands-on Exercise:
» Understand better the Application of Modules
» Understand better the Output Results

» Consider the IMT Capitalization Perspectives. H | :l p
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Did you Run IMT Modules?

Excellent!

WTECNICO @@ '

Agenzia Regionale per fa Prevenzione LI S BOA Loungs

e Protezione Ambientale del Veneto
Camara MuniciraL

Aristotle University of
Thessaloniki

@SlD,qo
N\ o

{ﬁ
)
4

7 -
Yiaas ?



Project co-fi d by the E
Interreg Bl [ pecuooen

EUROFENLIH

/Vlediterranw

& RremEDIO

IMT Modules Results:

Exercise Summary

Agenzia Regionale per la Prevenzione
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At e Energy Module

PASSENGER CARS

o Fuel Consumption per vehicle type
for the whole road axis

c
o
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Unitary Fuel Consumption ()

PC_D_EUO
PC_D_EU1
PC_D_EU2
PC_D_EU3
PC_D_EU4
PC_D_EUS
PC_D_EU6
PC_G_EUO
PC_G_EU1
PC_G_EU2
PC_G_EU3
PC_G_EU4
PC_G_EUS
PC_G_EU6

PC_G_HEV_EU6

FUEL CONSUMPTION PER EDGE

300 A

o Total Fuel Consumption per edge
(i.e. road segment)

250 A

200 A

FUEL CONSUMPTION (1)
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o Total Noise emissions (absolute and

ROAD TRAFFIC NOISE

84

82 A

80 -

78 1

Noise emissions (db)

76 A

74 A

EDGE

o Vehicle-type Noise emissions per edge

*Normalized emissions referred to noise values per

100 meters of road length

Noise emissions - Normalized (db)

75 1

74 1

73 1

72 1

normalized”) per edge

NORMALIZED TRAFFIC NOISE

EDGE
ROAD TRAFFIC NOISE PER VEHICLE CATEGORY
80
75 A
=
=
w
c
o
@0 704
E
[
&
¥, 5
| ¥ 4 65
60 1
EDGE
=8 Ligth motor vehicles =i~ Heavy vehicles — — Powered two-wheelers  —&— City Buses

Medium heavy vehicles
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% Plots = Graphs and Maps for:

- Pollutants : CO, NOx, HC, PM, and carbon footprint (CO,)

- Vehicle Type : Car, Moto, Trailer, Truck, Bus, Delivery (LCV), Coach or
all vehicle types (i.e. Total)

- Type of Data: Absolute or Normalized (per km) emissions

- Temporal Analysis: Hourly or Daily

Spatial Analysis: Per edge or the whole road axis.
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CO2 emissions (g/hour)
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e e Spatially Distributed Emissions

Total CO, emissions

CO, emissions from Passenger Cars ,
(all vehicle types)

CO2 absolute emissions for vehicle type car CO2 normalized emissions for vehicle type car
B CO2_abs
200000 = 5004 = CO2_normed CO2 absolute emissions for all vehicle types
175000 250000 4 BN CO2_abs
T 400 4
150000 g
e
£
125000 A B 200 . 200000 1
2 3
H £
100000 2 3
E 150000
£ 200 5
75000 ~ ki
g8 °
o E
50000 4 1004 & 100000 -
=1
o
25000 4
50000 1
Q- In N " I @2
i o 0 3 @ - ~ Iy = 0
- il ™M = w Edges
Edges 0-

CO2 absolute emissions for vehicle type car

CO2 normalized emissions for vehicle type car E m 1

1-1
5-5

M
Edges

200000 £ .
CO2 absolute emissions for all vehicle types

180000
240000

160000 220000

200000

140000

Hours|’
180000

120000
160000

140000

100000

120000

100000

Units g/hour Units g/km/hour

Units g/hour
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CO, emissions per vehicle type CO, emissions per vehicle
in the whole road axis category (EURO standards, fuel)
in the whole road axis

Hourly emissions by pollutant and vehicle type

CO2 absolute emissions for hour 8 for hour 8
800000 +
700000 175000 4
600000 - 150000 ~
G 3
o 500000 £ 125000 -
c (=]
5 o
a 2
= 400000 A S 100000 A
@
Qv %]
N E
o 300000 A ¢ 75000 4
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S
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100000 4
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IMT Additional Results:

Dispersion Module
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o Air pollutant concentrations
(CO, NOx, HC, PM,)

Example of mapping PMx concentrations

o CO, concentrations - o“
<

%
-

R

0 9 18 27 36 45 54 63 72 81 90
Air pollution concentration (ug.m=*)
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IMT Soft Actions:

Mobility Scenarios Building

Home My Simulations My Files My Outputs Upload Log out

Select Module to Apply

ENERGY MODULE

NOISE MODULE

EMISSIONS MODULE

DISPERSION MODULE

HEALTH MODULE

COST MODULE e

SOFT ACTIONS

EXIT
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8 Different Soft Actions to be Selected

Action 1: Add a bus lane
Action 2: Add one or more bus lines
Action 3: Add a bike lane
Action 4: Changes about traffic light

Action 5: Remove/add a road lane

Action 6: Change vehicle type distribution

Action 7: Change a traffic pattern

Action 8: Freight Module
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Example: Add a Road Lane (Action 5)

EUROFENLIH
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In the first step no changes are needed (as in the Base Case)

Project co-financed by the European
Regional Development Fund

Action 5: Remove/add a road lane: Please, complete the info

Add by coords

Bus Line

new info

Continue

22.96458

22.961697

22.95674

é2 .95614

22.95601

22.95498
22.97628014392053

Bus Stop number

40.58366

40.587394

40.59314

40.59422

40.59721

40.59897
40.591676569577885

Freq pass(min)

Remove
remove 0
remove 1
remove 2
remove 3
remove 4
remove 5

remove 6

Stop time(s)

Remove
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Example: Add a Road Lane (Action 5)

* In the second step, increase the number of car lanes to 4

Soft Actions Step 2: Please, complete the edges info

Avw Toupma

) / Katw Toouna

= NuAaia

w2

UN o
; g 2 ApEtoou. -,
Position: lon=22.99176400221 7558,|at=40‘.3‘7741 868961854

Edge Id Length (km) Two Ways (y/n) Car Lanes/way | Bus Lane Bike lane Slope (%) Road surface
Position Position

Averag
Averag
Avera(
Averag

Averag

Continue
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Example: Add a Road Lane (Action 5)

- Step 3 : Insert the same traffic data as for the Base Case

STEP9: Please, complete the traffic information

‘.; BT Select data
i Edge From/To  Passengers Motorcycles Trucks Trailers Lcv
% 1 NO/t2 1190 135 0 0 27
' ,«f q"q, 1190 135 27
& R\ b5/t3 1190 135 27 17
r )

27 17
27

t3/t4 1190 135
135

L IR 7 I
o o o o
o o o o

t4/N1

Vehicle type Fuel type m Probability Remove

1190

TR
NOMOU
hh
3,
/";}

rF

(Passenger %) Gasoline _ 3)((PC.G.EU6 3)  0.0200 remove6
(Passenger ) Gasoline %) PC_GEU6 %)  0.0038 remove?
(Passenger %) Diesel v PC_D_EUD %) 0.0003 remove8
(Passenger %) Diesel X PCDEUT %) 0.0045 remove9
(Passenger %) Diesel T PCDEUZ %)  0.0040 removel0
(Passenger %) Diesel T(PCDEUS %) 00122
(Passenger %) Diesel T(PCDEU4 3) 00139
Passenger +) Diesel TYPCDEUS %) 00125

I Run the IMT again for selected modules!

b AL KaAdyigpud (Passenger_+)(Gasoline _ +)J PC G EU0 %)  0.0548 remove0
% > ; (Passenger %) Gasoline  ¥) PC_G_EU1 %) 0.1327 removel
o\ Kowe! %) e (Passenger ) Gasoline %) PC_G EU2 %) 0.2322 remove2
k;:moou %“ Passenger ) Gasoline ) PC_G EU3 %) 0.2843 remove3
\ (Passenger %) Gasolne %) (PC_G_EU4 %) 0.1367 ' removed

1"‘3, N Passenger %) Gasolne 3 PC.GEUs 3) 00717 removes
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Results for the Emissions Module

CO2 absolute emissions for hour 8

800000
700000 - BEFORE: Base Case
600000

E)

% 500000 -

c

il
A

2 400000
(8]

S 300000

O CO2 absolute emissions for hour 8
200000 - 700000
100000

- 600000 -
0 - T T
s 2 E < S % 2 £ S 500000
£ = 8 S % - 2
R=]
Vehicle Types °© a 400000 -
: L
& 300000 1
AFTER: -
200000 -
Increased Road Lanes .-

car
moto
bus
total

(from 3 to 4) | 1 o N

trucks
trailer
delivery 4

Vehicle Types
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Ricardo Chacartegu
uhg ricardoch@us.es

Questions? mm)

Anastasia Poupkou

poupkou@auth.gr
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