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• 𝐶𝑜𝑠𝑡𝑒𝑓𝑓,𝑖 = 𝐶𝑜𝑠𝑡𝑜𝑝𝑒𝑟,𝑖 + 𝐶𝑜𝑠𝑡𝑡𝑖𝑚𝑒,𝑖

• 𝐶𝑜𝑠𝑡𝑡𝑖𝑚𝑒,𝑖 = 𝑡𝑖𝑚𝑒𝑡𝑟𝑖𝑝,𝑖 ∗ 𝑣𝑎𝑙𝑢𝑒𝑡𝑖𝑚𝑒

▪

▪

𝐶𝑜𝑠𝑡𝑒𝑓𝑓,𝑖 ∶ effective cost of mode 𝑖
$

ℎ𝑟

𝐶𝑜𝑠𝑡𝑜𝑝𝑒𝑟,𝑖 ∶ 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑜𝑑𝑒 𝑖
$

ℎ𝑟

𝐶𝑜𝑠𝑡𝑡𝑖𝑚𝑒,𝑖 ∶ 𝑡𝑖𝑚𝑒 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑚𝑜𝑑𝑒 𝑖
$

ℎ𝑟

𝑡𝑖𝑚𝑒𝑡𝑟𝑖𝑝,𝑖 ∶ 𝑡𝑟𝑖𝑝 𝑡𝑖𝑚𝑒 𝑜𝑓 𝑚𝑜𝑑𝑒 𝑖 [ℎ𝑟]

𝑣𝑎𝑙𝑢𝑒𝑡𝑖𝑚𝑒 ∶ 𝑖𝑛𝑑𝑖𝑣𝑖𝑑𝑢𝑎𝑙′𝑠 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑡𝑖𝑚𝑒 [
$

ℎ𝑟
]



Generated Trips in a 
Day for the 

Metropolitan Region

Origin Destination Arrival Time Pax VOT
(lat1o, lon1o) (lat1d, lon1d) 01:15am $20/hr
(lat2o, lon2o) (lat2d, lon1d) 01:20am $30/hr
(lat3o, lon3o) (lat3d, lon3d) 01:23am $23/hr
(lat4o, lon4o) (lat4d, lon4d) 05:15am $37/hr
… … … …

Purpose
To Work

From Work
To Airport

Other
…

Trips with least 
effective cost for 

eVTOL

Computational 
Framework

UAM-Port Analyses

Weather Analyses

Emission Analyses

Metro-analysis

CMAP/NCTCOG 
Gravity Model 

Data

Trip end times 
for a given 

purpose

Household 
income 

distribution

Input Data

Outputs of Interest
• Ops Limits Assessment
• Example Trips
• …
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▪ Weather data source:

•

•

▪ UAM weather impact scoring:
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Get Metropolitan 

Division Shape 

Data

Get Weather 

Station Lat-Lon 

Data

Select Weather 

Stations in 

Metropolitan Area

Download 2006-2020 

Global Hourly Dataset 

from NOAA

Station-wise Data 

Processing

Area-wise Data 

Aggregation
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Trip Details

Automobile or 

eVTOL mode

Average Speed in Traffic 

Conditions (mph)

Gasoline 

Automobile

Electric* 

Automobile

Has No 

Autonomy

Has 

Autonomy

Grid Emission Index 

(kg CO2 / kWh)

Energy Consumption of each 

eVTOL Flight Segment (kWh)

Aircraft Characteristics

Grid Emission Index 

(kg CO2 / kWh)

CO2 

(kg)

O

R

O

R

CO2 

(kg)

If automobile If eVTOL

   LEGEND

Operations Related

Technology RelatedProduction

Output

Input

* Electric Autonomous 

Automobile are not studied 
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Network Model of the 

Modular Computational 

Analysis Framework*

𝐶𝑜𝑠𝑡𝑒𝑓𝑓,𝑖 = 𝐶𝑜𝑠𝑡𝑜𝑝𝑒𝑟,𝑖 + 𝐶𝑜𝑠𝑡𝑡𝑖𝑚𝑒,𝑖

𝐶𝑜𝑠𝑡𝑡𝑖𝑚𝑒,𝑖 = 𝑡𝑖𝑚𝑒𝑡𝑟𝑖𝑝,𝑖 ∗ 𝑣𝑎𝑙𝑢𝑒𝑡𝑖𝑚𝑒𝑒

𝐶𝑜𝑠𝑡𝑒𝑓𝑓,𝑖: 𝑖

𝐶𝑜𝑠𝑡𝑜𝑝𝑒𝑟,𝑖: 𝑖

𝐶𝑜𝑠𝑡𝑡𝑖𝑚𝑒,𝑖:
𝑖

𝑡𝑖𝑚𝑒𝑡𝑟𝑖𝑝,𝑖:
𝑖

𝑣𝑎𝑙𝑢𝑒𝑡𝑖𝑚𝑒 :



Push the selected wx

condition to the selection listCalculate baseline 

wx table

Reduce the impact score of 

selected wx condition to 0

Select a remaining wx

condition and reduce the 

impact score to 0

Evaluate reduction of 

impacted trips from the 

baseline

Select the wx condition which 

has the highest impact trip 

reductions

Generate the weather 

condition ordering
Try another remaining 

wx condition

Procedure

Feedback



▪ Bar graphs show % decrease in CO2 emissions 
of UAM trips + gasoline auto and UAM trips + 
electric auto compared to conventional gas 
autos for Chicago and Dallas, respectively

▪ X-axis shows the network size of vertiports, for 
both Chicago and Dallas metros. 

▪ UAM-preferred trips percentage (%) is shown in 
red lines for small, medium, and large 
networks. These are % of UAM-preferred trips 
from the total commute trips in Chicago and 
Dallas regions. The total number of commute 
trips for Chicago and Dallas are 6,221,698 and 
5,306,336 respectively. 


