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Bottom Line Up

Challenge

CO, emissions from Urban Air Mobility (UAM)
operations could be a limiting factor for UAM
operations at scale

Require detailed modeling of CO, emissions to
understand UAM implementation impacts on
network wide emissions further than simple
logistical justifications of electric aircraft

Importance

Summary of Work

There is growing interest for UAM implementation
City planners and government entities are
investigating the design of UAM networks on a
metro-by-metro basis, and will benefit from a
comprehensive environmental outlook

A refined computation method to calculate
emissions for each trip in a travel network
Considers the increasing usage of electric vehicles
on the road

Also considers ridesharing-enabled UAM
operations

Key Takeaways

Found that increasing electric vehicle usage will
reduce overall CO, emissions in a network
Enabling ridesharing in UAM network also provides

a reduction in emissions

CO, emissions may not be a major operational
limit to UAM operations with ridesharing
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Overview of Urban Air Mobilit

= Urban air mobility (UAM) focuses on leveraging
novel aviation capabilities for transportation :
within metropolitan areas : NS

« Often proposed with electric vertical takeoff and
landing (eVTOL) aircraft

* Focus on servicing large metropolitan areas

= Stakeholders in the success of UAM include
urban planners and aircraft manufacturers

= UAM is a system of systems (SoS): UAM
implementation involves interactions across the

realms of technology, operations, policy, and
economics

UAM has potential to facilitate fast, long-distance journeys within metro areas
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AAM Operational Limits Stud

Purdue AAM Operational Limits Group Efforts till Present

Evaluating Impact of Operational Limits by Estimating

m Opera‘tiona| limits are factors that may Potential UAM Trips in an Urban Area
in h i bit |a rge -Sca I e UA I\/I Ope rations Apoorv Maheshwari®, Brandon E .\'k:ll\"_ Stephanic Harrington®, Danicl A. Del.aurentis” and William A. Crosslcy

Purdue University, West Lafavyette, IN, 47907

= Previous work in this series has focused

Modeling f'()z Emissions from Trips using Urban Air Mobility

On quan‘tlfying ||mits regardlng: and Emerging Automobile Technologies

Sai V. Mudumba, Hsun Chas, Apsory AMaheshwari, Danie A, DeLawrentis, and Willian A.

® We at h er Crosley

Weather Impact Assessment for Urban Aerial Trips in

* Emissions Metropolitan Areas

. Hsun Chao®, Apoory Maheshwan®, Dasiel A. Delaurcntss”, and William A, Crossiey
e Ca rgo Operations Schoo of Acrmautics and Asironauics, Purdue Universiy. West Lafayetie, IN, 47907

° AeI’Od rome Th rou g h p Ut A Comparative Study of Aerodrome-related Operational Limits

for Passenger-Carrying Missions across Metropolitans

= Has also produced a computational e e gl o

framework capable of modeling a UAM — -

A System-of-Systems Approach to Analyzing
travel network based on passenger Future Advanced Air Mobility Cargo Operations
demand bt e O, et e e, it e e
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vperational Limits in UAM

Viewing UAM as a SoS allows us to search for operational limits

= Previously identified operational limits to UAM include aerodrome throughput,
weather, traffic, and economics

» Sustainability and environmental impact are potential operational limits

* Emissions from all-electric UAM aircraft can be assumed to be directly related to the
electric grid composition of a metro area.

* When considering the full SoS of UAM and its environmental implications, there are a
few key factors to be accounted for...

Ridesharing on UAM travel

» Potential to reduce per-passenger travel costs, incentivize UAM utilization, and
reduce environmental impacts

Presence of battery-electric ground vehicles (EVs)
» |ncrease in EV utilization for car travel, replacing some internal combustion
engine (ICE) vehicles

7/23/2024 |

5



ning Travel Modes to Trips

Effective cost metric in the computational framework

Network Model of the
Modular Computational

= Analyzes for trip mode preferences for all A mode Analysis Framework
commute trips in a metro area e i i
« Utilizes a traveler’s value of time (VoT) Major Arport 5 1 Destnin
« Compares effective costs between ground-only 5
trips (car mode) and trips involving UAM ' ’ i
J: Origin : 1 K: Destination

segments (UAM mode) o Helipad | | Helipad < Destination

1

1 E: Destination
: Regional Airport
1

C: Origin 1
Regional Airport |
1

» UAM-preferred trips
* When effective costyam mode < €ffective costeyr mode e ; e "

* Indicates potential demand for UAM services

Automobile mode
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Past Work on UAM Emissions Modeling

Trip Details

= Although eVTOL aircraft do
not generate tailpipe
emissions, battery charging
generates emissions

. . If Automobile .~ Automobile or IfeVTOL
*= Thus, emissions caused by LEGEND eVTOL mode I
' Aircraft
UAM operations depend on | —— opertions related P e ey o aTeE
the energy source Conditions (mph) eVTOL flightsegment (kW) [
composition of the local =1 Production related
g

electric grid = nput casoline| | tecice
. . (kg CO2 / KWh)

Grid Emission Index (Elgg,p) O Output @

= Amount of CO, (kg/kWh) of
electricity generated by the @

regional power grids

TMudumba, S. V., Chao, H., Maheshwari, A, DeLaurentis, D. A, and Crossley, W. A, “Modeling CO2 Emissions From Trips Using Urban Air Mobility and

Emerging Automobile Technologies,” Transportation Research Record, Vol. 2675, No. 9, 2021, pp. 1224-1237. doi:10.1177/036119812110064 39. 7/23/2024 | 7



Projecting Electric Vehicle Usaqge

How can we model the number of EVs on the road that could be a part of the

transportation network?

= EV utilization rate-proportion of EVs relative to all automobiles on the road
that are a part of the travel network, with or without UAM applied

= EV market share-proportion of EV sales relative to sales of all cars

= Congressional Budget Office projects the EV market share up till 2050

2022 EV Market Share

2050 Projected EV Market Share

7%

80%

= Assume that the EV utilization rate will continue to rise gradually in all metro
areas due to a general projected increase in US EV market share

= Simulation baseline set at 7% EV utilization, ranges to 100 percent in
other scenarios

Applying the EV utilization rate at random, there will now be segments

of travel or full trips that will be conducted by EV instead of ICE vehicle

7/23/2024 | 8
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https://www.eia.gov/outlooks/aeo/

Grid Emissions Index Use-Cases

How can we model the change in composition of the regional electric grid?

Chicago Elgp,p Values
Value
Name (kg CO,/KWh) Source
Elgrip 0475 EPA 2022 Data for
Present ' Chicago (RFCW)?
Elanip 0.214 EIA Projection’
Projected
Elgrip IPCC
|dealized 0.01 Wind Power3

* Model the potential general variations in the
grid using the emissions grid index

= US Energy Information Administration (EIA)
projects a nearly 55% reduction in the El ;5
value by 2050

= Sought an idealistic El;; as reasonable
lower bound

'U.S. Energy Information Administration (EIA), “Annual Energy Outlook 2023," https://www.eia.gov/outlooks/aeo/, 2023. Accessed: 2024-03-30.

2 Environmental Protection Agency, “Power Profiler | US EPA," https://www.epa.gov/egrid/power-profiler, 2023. Accessed: 2023-12-11.
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Aqggreqated Travel Emissions Approach

= Emissions calculation process derived from Mudumba et al. (2021)

« Each vehicle has a different calculation process

 All calculations are dependent on travel distance and grid emissions where applicable

= Summation of each travel segment over all the trips in the travel network to obtain the emissions

totals

Origin Point
to
Departure
Aerodrome

« Ground Vehicle (ICE or
EV)

Departure
Aerodrome
to Arrival
Aerodrome

 UAM Aircraft

Arrival
Aerodrome
to
Destination
Point

» Ground Vehicle (ICE or
EV)

Origin
Point to » Ground Vehicle (ICE
EarMode Destination or EV)
Point

7/23/2024 10



Chicago Case Study Overview!:

Chicago full 70-aerodrome network for UAM Services: Over 8.6 million daily trips

43.00°N s 43.00°N =
Aerodromes Aerodromes
o i With service % il With service
) * : e  Without service . ;- e  Without service
42.60°N 42.60°N
42.20°N 42.20°N
) X () X
© ! e}
2 41.80°N % 2 41.80°N { i
5 | : 5 | :
44 a5 18 { 41.40°N{ ° .
41,00°N 41.00°N
40.60°N (C) OpenStreetMap contributors, - - ; . 40.60°N (C) OpenStreetMap contributors - - _ \
290.20°W -89.40°W -88.60°W -87.80°W -87.00°W -86.20°W 90.20°W -89.40°W -88.60°W -87.80°W -87.00°W -86.20°W
Longitude Longitude
Without UAM ridesharing With UAM ridesharing
2,900+ UAM-preferred trips 154,000+ UAM-preferred trips
'Edsel, A, Biswas, S. D,, Kilbourne, M., Gadre, R, Vashi, S., Mall, K,, Crossley, W. A, Delaurentis, D. A, Patterson, M. D., and Sells, B. E., "EXPLORING RIDESHARING
IN PASSENGER URBAN AIR MOBILITY: A COMPARATIVE ANALYSIS,” ICAS 2024, 2024. Manuscript accepted.
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E V Utilization Rate Impact

374 374 367 1 No UAM
35 343 343 44, 2  UAM, No Ridesharing
- m 3  UAM, Ridesharing

;53 30 293 294 2838 All scenarios apply the Present Elggp values
E o5 241242 534
o
9 19.3 19.3
g 2 192

2]
uEJ S 15 132 133 135
é\' —
o = 10
=
g I
— 0
@©
E 1 2 3 1 2 3 1 2 3 1 2 3 3 1 2 3

7% 20% 40% 60% 80% 100%

Utilization Rate of Electric Car Vehicles

® |CE Car Emissions EV Car Emissions  ®UAM Aircraft Emissions
A clear emissions reduction trend emerges with increasing EV utilization. In most cases, the

implementation of ridesharing-enabled UAM results in small decreases in total daily emissions.




Ridesharing Impact on Emissions

UAM w/out ridesharing, 7% EV UAM w/ ridesharing, 7% EV

m UAM Mode Emissions m UAM Preferred Car Alternative Emissions

30

25

20

15

10

(8]

Average CO, Emissions per Trip (kg)

Enabling ridesharing in UAM operations results in lower average per-passenger .

emissions from UAM mode trips compared to that from equivalent car mode trips.




Scenario Comparisons

3741  36.69 3744 36.66 36.67 3511
37.01 37.00
35.79

B 35
=
2
5 30
w
B2
uEJ o 25
~ O
o =
O = 20
= =
‘©
0 15
©
S
- 10

)

0

No UAM, 7% EV UAM w/out

ridesharing, 7% EV 7% EV

Elgrp (Present) = 0.475 kg of CO,/kWh

Elgrip (Projected 55% Reduction) = 0.214 kg of C0,/kWh

Elgrip (Idealistic 98% Reduction) = 0.011 kg of CO,/kWh

28.82

25.74
‘ 23.34

19.19

13.47

13.40
8.89
6.08
I 0.312

13.21

5.96

IO.306

UAM w/ ridesharing, UAM w/ ridesharing, UAM w/ ridesharing, UAM w/ ridesharing, No UAM, 100% EV

40% EV 80% EV 100% EV

At a 100% EV utilization rate, introducing ridesharing-enabled UAM operations in the

Chicago travel network results in at most a 2% increase in total daily emissions across
all Elggp values
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Conclusions

» Introducing UAM operations could result in a net reduction in emissions in Chicago

» Ridesharing in UAM is beneficial for emissions on a per passenger basis

» EVintegration will greatly improve the emissions outlook compared to changes in Elggp
or ridesharing

= Varying Elggpdoes not have major implications on environmental performance

= Will become more significant when more vehicles in the network are reliant on the grid-
more UAM aircraft trips and EVs

CO, emissions may not be a major operational limit to UAM operations when

ridesharing is enabled in UAM

Future Work
= Assessing emissions across more metro areas
= Assign more specific parameters to each metro
« EV utilization rates

* Grid emissions index projections 7/23/2024 | 15



Thank You!

We welcome any comments or questions!

Spruha Vashi
Adler Edsel
Daniel A. DelLaurentis

William A. Crossley

Michael D. Patterson
Brandon E. Sells

School of Aeronautics
and Astronautics
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Considering Emissions as a UAM Operational Limit

UAM applied to a transportation network can be more than just eVTOLs
» Ridesharing on UAM travel

Potential to reduce per-passenger travel costs, promote more UAM
utilization, and reduce emissions

= Battery-electric ground vehicles (EVs) present in the travel network

* Increase in interest for utilizing EVs for travel, and will replace some
internal combustion engine (ICE) vehicles

Research Questions

1. How do the increased incorporation of EVs and reductions in the metro electricity
grid carbon intensity impact emissions within a multimodal transportation setting

that includes a passenger UAM network?

2. How can we assess total emissions in the presence of ridesharing for the UAM
mode and compare these emissions to the potential reductions from the adoption
of EVs?

7/23/2024 | 20



UAM Allocation Utilizing Travel Demand

Understanding the composition of a metro area’s travel network

= Computational framework
manipulates original trip dataset to
apply UAM
= Computational Framework
* Inputs of original trip dataset,
passenger travel demand, and

eVVTOL characteristics to model a
UAM network

« Different network sizes based on
number of aerodromes selected

Passenger-trips generated for every
metropolitan area

Origin

(lat1o, lon1o
(lat2o, lon2o0
(lat30, lon3o
(lat4o, londo

)
)
)
)

Destination  Arrival Time PaxVOT\

(
(
(
(

lat1d, lon1d) 01:15am $20/hr
lat2d, lon1d) 01:20am $30/hr
lat3d, lon3d) 01:23am $23/hr
latdd, lond4d) 05:15am $37/hr

Candidate aircraft data
(Joby S4 for UAM)

[

Aerodrome network

Computational Framework

L

[ Network generation

l

!

Minimum duration
path for both car
and UAM modes

data (three, ten, or full)

N |

Outputs for distance, cost, duration,
and emissions for all segments for all
trip modes

Simplified Flow of Computational
Framework 7/23/2024 | 21




Computational Framework

Passenger-trips generated for every metropolitan

: : area
! LODES Gravity |
! Model Data ! / \ / \
| : Origin Destination Arrival Time Pax VOT Purpose
: : (lat1o, lon10) (lat1d, lon1d) 01:15am $20/hr To Work
\ : : ' (lat2o, lon20) (lat2d, lon1d) 01:20am $30/hr From Work
| / Trip end times / W) (oi30. on3o) (at3d. lon3d) 0123am  $23/hr To Airport
| : (latdo, lon4o) (lat4d, lon4d) 05:15am $37/hr Other
i Household income E \ /\ J
! distribution ! l
. ' | Outputs
Candidate L Computational Framework i P
aircraft data _ _ _ Analyze for i Assessment of
Effective Ride-sharing mode with i . ..
Trip Cost (PANVEL) least + operations limits
Aerodrome Generator Model effective !
t k > trip cost !
networ ' Non-ridesharing
i UAM passenger-
! trips
Metro analyses :
: Ridesharing-
W eather Emissions Aerodrome Cost ] el Uf\_M
Analyses Analyses Analyses Feasibilit ,  passenger-rips
. 4 y Y ! and flights
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Ridesharing Impact on Notional Chicago UAM Network

Comparative Analysis of Ridesharing, Future Publication: Edsel et al. (2024)

43.00°N s 43.00°N
Aerodromes Aerodromes
- . With service o - With service
o . ¢ Without service ° ® e Without service
42.60°N 42.60°N ¢ ¥ a0
42.20°N 42.20°N a
® X () X
© 9| © 7 = +
2 41.80°N 2 41.80°N P S, -
© < ) S ‘ t: ®
41.40°N{ ° . 41.40°N{ ° 5 {
L ] L ]
41.00°N A 41.00°N
L ] L ]
4060°N (C) OpenStreetMap contributors, - = - . 40600N (C) OpenStreetMap contributors : : . S
-90.20°W -89.40°W -88.60°W -87.80°W -87.00°W -86.20°W -90.20°W -89.40°W -88.60°W -87.80°W -87.00°W -86.20°W
Longitude Longitude
With UAM ridesharing
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Without UAM ridesharing

Chicago full 70-aerodrome network, Edsel et al.
(2024)

Background map data © OpenStreetMap contributors
Data available under the Open Database License (https://www.openstreetmap.org/copyright)




h)
)
o
o

B
o
o

Emissions Grid Index (g/KW

The Grid Emissions Index

The grid emission index is the amount of CO, in kilograms that is emitted
per kWh of electricity generated by the regional power grids

Dallas (ERCT) Denver (RMPA)

3879

287.9 I
New York City
(NYCW)

446,8453.6

Orlando (FRCC) Chicago (RFCW)

446.8453.6

Cleveland

23292056

San Francisco

m 2020 EIGRID m2022 EIGRID
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EV Utilization Rate Impact

40

No UAM
UAM, No Ridesharing

S - ‘I
- - 2
3 UAM, Ridesharing
30 m All scenarios apply the Present Elgg,p values
25 T m
20 T om
15
10
1 2 3 1 2 3

2 1 2

7% 20% 40% 60% 80% 100%
Utilization Rate of Electric Car Vehicles

35

Total Daily CO, Emissions (kg)
Millions

(&)

o

w

m ICE Car Emissions EV Car Emissions m UAM Aircraft Emissions

A clear emissions reduction trend emerges with increasing EV utilization. In most cases, the s

implementation of ridesharing-enabled UAM results in small decreases in total daily emissions.




Ridesharing Models for UAM Networks

Passenger Aggregation Network with Very Efficient Listing (PANVEL)
Ridesharing Model, Biswas et al. (2024)

- / , e

L& $$$555 }__.;;‘-

-

_|_,_,.,-'-

Without

. / Ridesharing

—

Origin Origin , , Destination Destination
Aerodrome Aerodrome
N
a X ‘ e
. §|mpllf|ed rlde.sharllng UAM model {lc[&:D . R
indicating benefits, Biswas et al. (2024), D,»—C@
ar




UAM Aircraft Characteristics

Cruise Altitude = 1500 ft | Time = Range/Speed in hrs.

Horizontal Speed, V =150 mph

Energy Consumed = 124.61 x time_cruise (kWh)

/Q " K
Horizontal Speed, V_descent = 150 mph | Time =2 min. p
B Vertical Speed, ROD = -500 ft/min
Energy Consumed = 2.30 kWh \O
Horizontal Speed, V_climb =150 mph | Time = 2 min.

Vertical Speed, ROC = 500 ft/min
Energy Consumed = 5.80 kWh

Hover Altitude = 10 ft | Time = 30 sec.

Energy Consumed = 3.18 kWh

MISSION RANGE

Hover Altitude = 10 ft| Time =30 sec. E
Vertical Speed, ROC = 500 ft/min Vertical Speed, ROD = -300 ft/min

v

Mudumba et al. (2021)

Passenger Capacity Direct Operating Cost ($)

Nonstop Range (nmi)

4 605

50
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Calculated Aggregated Emissions Per Metro Area

We perform a summation of each of these segments over all the trips in the travel
network to obtain the emissions totals for each type of travel segment

1. Ground segment, Car mode, ICE Vehicle

2. Ground segment, Car mode, EV Vehicle

3. Flight segment, UAM mode, eVTOL Aircraft

4, Ground segments to/from aerodromes, UAM mode, ICE Vehicle

5. Ground segments to/from aerodromes, UAM mode, EV Vehicle

Calculating Emissions by Mode of Travel Calculating Emissions by Vehicle Type
NEv car Nev,uam
Nevear NICE car Etype EV = Z EvipEv,i + Z EADtripEV, j
—1 —1
Emode,car — Z Etrip,EV,i + Z Etrip,ICE, Jj 1 g
i=1 j=1 NICE car Nice,uam
E'type ICE = EtipICE,i + E ADtrip,ICE, j
Nuam N, EV,UAM N ICE,UAM e ; P ]Z; " '
Ernode,UAM = Eyip,uam,i + Z EADuipEV,j + Z E ADtrip,ICE, k Nows
i=1 j=1 k=1

Etype,uAM = Z Etrip,uam, i
i=1
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Chicago Case Study Overview

Chicago full 70-aerodrome network for UAM services

Investigate effects of: Z e

= modifying EV utilization rates . JN0 o

= applying ridesharing to UAM network o e e

» modifying grid emissions index values on net -
transportation emissions _ el e

» Case Study Results - . o o
« 8,627,698 dalily trips in the Chicago metro area s .
« 2,907 daily trips UAM-preferred $
* 154,093 daily trips UAM-preferred ’ 3

(C) OpenStreetMap contributors

Background map data © OpenStreetMap contributors
Data available under the Open Database License
(https://www.openstreetmap.org/copyright)
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Scenario Descri

Scenario UAM Applied? Ridesharing Applied? | EV Utilization Rate
(%)

1 (Baseline) NO NO 7

2 YES NO 7

3 YES YES 7

4 YES YES 40

5 YES YES 80

6 YES YES 100

7 NO NO 100
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Impacts of Grid Emissions Index

Car Mode Emissions m UAM Mode Emissions

40

2 35

g 30

2 25

UEJ "

. & 20

=

> = 15

a 10

©

|9 5
0

7% 80%
EV EV

0.47 kg of CO,/kWh

Present
Elgrip

-
-

7% 80%

EV EV

0.33 kg of CO,/kWh

30% Reduction of
Present EIGRID

||

||
7% 80%
EV EV

0.21 kg of CO,/kWh

Projected El;gip
(55% Reduction of
Present EIGRID)

7% 80%
EV EV

0.011 kg of CO,/kWh

Idealistic EIGRID
(98% Reduction of
Present EIGRID)

Although there is a small decrease in total daily emissions across all scenarios with decreasing

El;rp Values, increasing EV utilization rates result in much larger total daily emissions decreases.
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Scenario Results: By Vehicle Type

Scenario E:D—Slgg ICE Vehicle Emissions (kg)| EV Vehicle Emissions (kg) | UAM Vehicle Emissions (kg)
Seamario N UAM. 795 |—Fresent 36,676,520 730,614
cenario 1'EV° 7721 Projection 36,676,520 329,871
Idealistic 36,676,520 16,922
Sconario 2: UAM w/out —2resent 36,640,921 730,370 70,935
cenaro e WIOUE I projection 36,640,921 329,760 32,027
ridesharing, 7% EV —
Idealistic 36,640,921 16,916 1,643
Seamario 3 UAM Present 35,072,160 710,697 887,724
cenario S W/ I projection 35,072,160 320,878 400,805
ridesharing, 7% EV —
Idealistic 35,072,160 16,461 20,561
Sconario 4: UAM w/ Present 23,206,960 4,728,398 887724
cenario 4. w . ;
idesharing, 40% By |_Prolection 23,206,960 2,134,860 400,805
Idealistic 23,206,960 109,516 20,561
| Present 8,641,596 9,660,408 887,724
Scenario 5: UAMW/ 5 10 tion 8,641,596 4,361,651 400,805
ridesharing, 80% EV —
Idealistic 8,641,596 223748 20,561
s 0 6: UAM w/ Present 12,586,558 887724
rié’:s”ha;?n o0 Vév Projection 5,682,800 400,805
g, 1ouv Idealistic 291,522 20,561
= e ey I § G0 Present 13,206,667
cenario 'Ei’/ WU projection 5,962,778
Idealistic 305,884
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Scenario Results: Total Emissions

Scenario El_Grid Applied Total Emissions Percent Difference from Scenario 1
Present 37,407134 0.0%
Scenario 1: No UAM, 7% EV Projection 37,006,390 0.0%
Idealistic 36,693,442 0.0%
: : : Present 37,442,227 0.1%
' o) I I
Scenario 2: UAM V\é/\(;Ut ridesharing, 7% Slaaten 37002709 20.010%
Idealistic 36,659,481 -01%
Present 36,670,580 -2.0%
Scenario 3: UAM w/ ridesharing, 7% EV Projection 35,793,843 -3.3%
Idealistic 35,109,181 -4.3%
: : . Present 28,823,082 -22.9%
' (o) /] I
Scenario 4: UAM \év\// ridesharing, 40% S o 25,742,626 T30 4%
Idealistic 23,337,037 -36.4%
: : : Present 19,189,728 -48.7%
. o) J J
Scenario 5: UAM Ev\i ridesharing, 80% s 13,404,052 63.8%
Idealistic 8,885,905 -75.8%
: : : Present 13,474,282 -64.0%
' 0 /] /]
Scenario 6: UAM vI\E/</r|deshar|ng, 100% Seleatian 6,083 605 "83.6%
Idealistic 312,082 -991%
Present 13,206,667 -64.7%
Scenario 7: No UAM, 100% EV Projection 5,962,778 -83.9%
Idealistic 305,884 -99.2%
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Future Work

= Assessing emissions across more metro areas
 Cleveland, OH
« Dallas, TX
* Denver, CO
* New York City, NY
* Orlando, FL
« San Francisco, CA
= Assign more specific parameters to each metro
« EV utilization rates
« Grid emissions index projections

= Updates to ridesharing model may require recalculation of
emissions
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UAM ridesharing case study: Chicago

Large network (8,627,698 total trips, 70 aerodromes)

With ridesharing: 154,093 passengers
on 38,996 flights (1.79% of all trips)
Non-ridesharing: 2907 passengers on
2907 flights

= 730 flight routes carrying UAM-
preferring passengers between

= 27 aerodromes do not have service

Background map data © OpenStreetMap contributors
Data available under the Open Database License
(https://www.openstreetmap.org/copyright)
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