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Introduction: Wind Optimal and Weather Avoidance Operations
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Introduction: Climate Impact and Aircraft Emissions Tradeoff @/
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Airspace i
Late-Stage Certification Testing and Operational D in Limited Envir

Aircraft certification testing and i ions with ¢ ing p ypes; procedural and technology innovation supporting future airspace |§
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Low Density and Complexity Commercial Operations with Assistive Automation

Type certified aircraft; initial Part 135 operation approvals; limited markets witl
periphery; UTM Construct and UAM corridors supporting sefr
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B+ Policy and Regulations

— Weather Policy at UML-4 evolved from requiring the vehicle operator or pilot to be responsible for the
quality of the weather information to the weather data provider.

* Weather Data Collection
— UML-4 weather data collection will require balancing the need for greater granularity of weather
observations, at a micro-climate scale, with the cost of taking those observations.
* Weather Data
— Weather data meeting performance standards, collected from sensors described above, will be
accessible from government, private sector and non-profit entities following a standard set of data
performance standards.
..... g * Modeling and Forecasting
; — At UML-4, higher resolution, coupled forecast-models are required to capture urban wind and weather
effects for safe and cost-effective high-densiﬂ(urban flight operations.
¢ Weather Supplemental Data Service Providers (SDSPs)
— Weather Supplemental Data Service Providers are expected to drive innovation and leverage
government and commercial weather data sets to.produce granular micro weather products and
services customized to support UTM and &M?gr r operations.

Medium Density and Compl| with Collak ive and Responsible A -
100s of simultaneous operations; expanded networks including closely-spaced high throughput vertiports; many UTM inspired ATM services available,

simplified vehicle operations for creditflow-visibility operations]

with Highly-1 dA d Networks
; high- densnlv UTM inspired ATM; autonomous aircraftand remote, M:N

ncluding icing; high-volume manufacturing

High Density and Comp

1,000s of simultaneous operations; large-scale, hi
fleet

Ubiquitous UAM Operations with System-Wide Automated Optimization
10,0005 of simultaneous operations (capacity limited by physicalinfrastructure); ad hoc landing sites; noise compatible with suburban/rural operations;
private ownership & operation models enabled; societal expectation
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1. Natlonal Aeronaut|cs and Space Admmlstratlon (NASA) UAM Vision Concept of Operatlons (ConOps) UAM Maturlty LeveI (UML) 4
2. Advanced Air Mobility (AAM) Ecosystem Community Integration Working Group: UAM Weather



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

* Impact translation model
« AvMet SBIR Phase IIl (FY20)

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

Summary of known UAM relevant weather impact

constraints and rules

Proposed UAM Weather Thresholds fo Specfc Weather Pharomena.
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UAM Impact Analysis for Dallas-Fort Worth Metroplex
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1. Ng, H., “Strategic Planning with Unscented Optimal Guidance for Urban Air Mobility”, 2020 AIAA Aviation Forum
2. Li, Jinhua, Ng, H., Zheng, Y., Gutierrez, S., “Noise Exposure Maps for Urban Air Mobility,” 2021 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)



Inputs to UAM Impact Analysis

High Resolution Rapid Refresh Weather Scenarios
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UAM Weather and Noise Impacts-Preliminary Results
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Work in Progress & Discussion

» Weather Impact Data Analysis
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» Airspace Capacity Analysis
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Typical Fall, October 21, 2019
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Typical Fall, October 20, 2019
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Thank Youl!
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