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Introduction: Wind Optimal and Weather Avoidance Operations

Wind-optimal trajectories worldwide for 26 June 2010

Deconflicting wind-optimal trajectories in NAT

Wind-optimal on 
multiple cruise 
altitudes 

Flight routings for convective weather avoidance model



Introduction: Climate Impact and Aircraft Emissions Tradeoff

Climate-optimal

Wind-optimal

Trajectory design for reducing climate-
impact of trans-Atlantic flights

Potential temperature change

Persistent contrails favorable regions worldwide for December 31, 2009

Energy-efficient trajectory design for reducing 
climate-impact on various timescales



Background: Urban Air Mobility

1. National Aeronautics and Space Administration (NASA) UAM Vision Concept of Operations (ConOps) UAM Maturity Level (UML) 4
2. Advanced Air Mobility (AAM) Ecosystem Community Integration Working Group: UAM Weather  
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Summary of known UAM relevant weather impact 
constraints and rules

• Data support
• NCAR project (FY19-20)
• Initial analysis (FY20-22) 

• Impact translation model
• AvMet SBIR Phase III (FY20)

• Impact analysis
• DLR collaboration (FY21-22+)

Overview: Collaborative Weather Research and Development 



UAM Impact Analysis for Dallas-Fort Worth Metroplex 

1. Ng, H., “Strategic Planning with Unscented Optimal Guidance for Urban Air Mobility”, 2020 AIAA Aviation Forum 

3. Ng, H., Li, Jinhua, Zheng, Y., “Noise Impact Analysis for Urban Air Mobility in Dallas-Fort Worth Metroplex”, 2022 AIAA Aviation Forum (to be published) 
2. Li, Jinhua, Ng, H., Zheng, Y., Gutierrez, S., “Noise Exposure Maps for Urban Air Mobility,” 2021 AIAA Aviation Forum



UAM Demand ModelAircraft Database

Inputs to UAM Impact Analysis

NASA RVLT 
Concept UAM Aircraft 

UAM Airspace Model

UAM Environment Model
Demographic Data

Raw Weather data

DFW Study

ATM-X X2 Scenario
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UAM Weather and Noise Impacts-Preliminary Results

DFW Study



• Weather Impact Data Analysis

• Airspace Capacity Analysis

Work in Progress & Discussion
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