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NOAA/AOML/HRD Hurricane Field Program
Advancing the Prediction of Hurricanes Experiment (APHEX)

HFP-APHEX Overview

APHEX is motivated by the priorities of the “next generation” 5-year HFIP Strategic Plan
(2019-2024):

e Reduce forecast guidance errors: track and intensity
® Produce 7-day forecast guidance as good as the current 5-day
e Improve Rl prediction
e Improve guidance on pre-formation disturbances, including genesis timing
e |Improve hazard guidance (surge, rain, tornadoes) and risk communication
» Our flight strategies and instruments will need to » Collaborations inside and outside of NOAA, across
evolve to keep ourselves at the forefront of advancing operational partners and research laboratories will
our understanding and prediction of TCs be critical
® real-time analysis e Consider the new G550 and potential justification for
® assimilation of observations P-3 replacements in the future
® observations to guide model improvements e Effective use of limited aircraft assets




Advancing the Prediction of Hurricanes EXperiment (APHEX)

AdvancingnbenBradidiecasfilg ExgeranEXp éMiiident (APHEX)

Goal 1: Collect observations that span the TC life cycle in a variety of
environments for model initialization and evaluation

Goal 2: Develop and refine measurement strategies and technologies
that provide improved real-time arwljtsising BE T émsehsibyyettuce) s d
andiemvinenimend hazard assessment

Goal 3: Improve the understanding of physical processes tinpboalfedti TC
forematipoharteasity chmje S ttaghsrof anditessyclated hazards

" Intensity forecasting at the inception of IFEX is now a narrow scope within a broad expanse of forecast challenges and
knowledge gaps that must be addressed at all stages of the TC life cycle, though especially in the genesis and early stages
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Genesis Stage
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Hurricane Sally 14 Sep
High-density G-IV dropsondes
(NOAA-ONR collaboration)
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Early Stage

Hurricane Sally 14 Sep
Radar-derived vortex center
locations with height (shading)
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Mature Stage
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Mature Stage

Horth-South distance (n mi)
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End Stage
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Stepped Frequency Microwave Radiometer (SFMR)
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Hurricane Teddy: Overflight of dropsonde splash position to validate SFMR

Science Goal: Validate SFMR surface wind measurements, particularly in high winds
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Wide Swath Radar Altimeter (WSRA)

NASA Airborne Mission Tools Suite (MTS)
tracking NOAA P-3 mission 2020091311

Buoy 42036 |

NOAA buoy 42036, 13 Sep 2020 (Hurricane Sally, NE Gulf of Mexico)
-

Science Objectives
 Validate various WSRA products (e.g., significant wave height
and directional wave spectra)

e Perform a 90-deg aircraft turn to ensure there is not a
dependence on the angle between the aircraft heading and
propagation direction of the dominant wave

P-3 Flight Pattern
e Approach buoy 42036, ~5 min straight and level

* Deploy a dropsonde over 42036, turn 90 deg
* Fly straight and level ~2.5 min



Use Case: NOAA HURRICANE RESEARCH DIVISION
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2021 NOAA/AOML/HRD Hurricane Field Program
Advancing the Prediction of Hurricanes Experiment (APHEX)

2021 APHEX Collaborations

Main science & observing objectives >> similar to 2020; continue to prioritize collaborative
programs:

2 ONR TCRI

a NASA CPEX-AW

a sUAS (Altius-600)

a Satellite Validation (NESDIS/JPSS, ADM-Aeolus, NASA TROPICS)

High priority >> sample genesis and early stages of storms, with a focus on those experiencing wind
shear with the potential to intensify

P-3 instrumentation: Compact rotational Raman Lidar (CRL, aerosol, water vapor, T), WSRA (SWH,
ocean directional wave spectra), testing NOAA CSL’s Doppler Wind Lidar (DWL, 3-D winds)

Explore new deployment sites to maximize research and operational objectives (e.g., Aruba and
Cabo Verde)

Continue to adapt how HRD contributes to mission execution, especially in this pandemic
environment
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2021 APHEX Collaborations

Office of Naval Research: Rapid Intensification of Tropical Cyclones (TCRI)

Participating Aircraft: NOAA 42, 43, 49
Collaborating Agencies: NOAA APHEX, ONR
2021 Campaign Period: 1 July - 30 September

Objective: Understand environment and storm structural evolution as it relates to rapid intensification processes

NASA’s Convective Processes Experiment - Aerosols and Winds (CPEX-AW)

Participating Aircraft: NOAA 42, 43, 49, NASA DC-8 (Cape Verde)
Collaborating Agencies: NOAA APHEX, NASA
2021 Campaign Period: 1 July - 15 August

Objective: Validate the NASA-European Space Agency ADM-Aeolus spaceborne wind lidar and sample meteorological phenomena
that dominate in the East Atlantic / West Africa
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