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Atmospheric scientist with 15+ years of experience in atmospheric research, atmospheric model
development, and atmospheric model operation on high-performance computing systems (large-eddy
simulations, regional models, and climate models), machine learning, analysis of in situ and remote
sensing data, and operational forecasting.

Designed, secured funding for, and led research projects; supervised scientists. Led international model
intercomparison projects and interdisciplinary teams supporting field campaigns (NOAA, NASA).
Focused on advancing model capability, process representations, and translating research into
actionable insights.
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Research Scientist
Max Planck Institute for Meteorology, Hamburg, Germany
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Research Experience

Boundary layer organization and climate response: Identified and explained how organized
circulation in trade-cumulus clouds modulates the cloud radiative effect under 21%-century climate
change.

Stratocumulus dynamics:

o Demonstrated how mesoscale organization in stratocumulus alters entrainment rates and
boundary layer thermodynamic structure.

o Characterized the dynamical response of non-precipitating marine stratocumulus clouds to
large-scale wind speed variations

Radiation-dynamics coupling: Quantified the contributions of radiative processes on trade-wind
boundary-layer stability using radiative-transfer modeling.

Aerosol-cloud interactions: Investigated how cloud state transitions shape aerosol microphysics
and feedbacks in the marine boundary layer.

Upper-tropospheric aerosol formation: Studied new particle formation from the gas phase in
cirrus clouds and its dependence on cirrus ice and aerosol properties.

Solar-cycle influence on climate: Established an upper bound on solar-cycle modulation of
Earth’s cloud radiative effect via aerosol nucleation using a global climate model.

Aerosol nucleation and microphysics: Developed and applied models of ion-mediated new
particle formation and aerosol-cloud coupling in global and regional models.

Model numerics: Developed an analytical solution to mitigate numerical artifacts in aerosol
microphysics modules, improving stability and fidelity in the ECHAM-HAM climate model.

Environmental impact assessment: Quantified U.S. deposition of a persistent fluorinated
compound from vehicle air-conditioning emissions using a regional weather model.

Field observations: Participated in field campaigns as a flight planner, meteorological analyst,
and aircraft instrument operator.

Collaborative research: Contributed domain expertise, model development, simulations, and
interpretation to modeling and observational studies of aerosols, aerosol-cloud interactions, cloud
transitions, chemistry-turbulence interactions, and model evaluation across institutions.

Key Competencies

Model development, simulation, analysis:

o Large-eddy and regional modeling (SAM, WRF/Chem): Developed and implemented process
representations for surface gas and particulate emissions, aerosol microphysics with cloud
coupling, gas- and aqueous-phase chemistry, and dry and wet deposition. Led and contributed
to evaluation against in situ and remote-sensing observations.



o Climate modeling: Developed and implemented aerosol microphysics and aerosol-cloud
coupling representations in ECHAM-HAM and contributed to model evaluation against
observations.

o Multi-scale modeling: Developed a Lagrangian downscaling framework coupling large-eddy
simulations to realistic large-scale meteorology (ERAS5, CESM1-WACCM) to investigate
cloud-circulation interactions across scales.

o Developed parallelized software for online (MPI) and offline (OpenMP) post-processing of
atmospheric simulations on HPC systems, including computation of azimuthally averaged
variance and covariance Fourier spectra.

o Developed Python software that automates the evaluation of HRRR forecasts with surface
observations (GitHub).

* Machine learning:

o Designed and implemented torch-tk, an open-source PyTorch toolkit to streamline training,
checkpoint management, and diagnostics of PyTorch models (GitHub).

o Trained and applied a deep learning model for instance segmentation in satellite imagery.

o Created a neural network emulator for an atmospheric radiative transfer model to improve host
model efficiency.

* Operational software deployment: Built and deployed a Python system for near-real-time
extraction and analysis of satellite and NWP data from AWS to support field-campaign
forecasting.

+ Operations: Aircraft mission planning, flight guidance, meteorological forecasting.

» Programming: Python, PyTorch, NumPy, Pandas/GeoPandas, Xarray, Jupyter, IDL, Fortran, MPI,
OpenMP, netCDEF, Bash, Csh, bash, Tcl/Tk, netCDF, NCO, CDO, Git.

» Leadership, supervision, mentoring: Led interdisciplinary and international projects; supervised
research scientists; mentored undergraduate, graduate, and postdoctoral researchers.

+ External funding: Secured $1.3M in competitive funding as Lead Investigator; designed and
directed multi-year research projects (NOAA, DOE, NSF).

Leadership Roles

University of Colorado, CIRES Project Lead (2023-2025) — Served as Project Lead for the “Clouds,
Aerosol, and Climate” project embedded at NOAA, supervising University scientists, managing hiring
and evaluations, and coordinating delivery and reporting of project objectives.

International Collaboration Lead — Created and led the Cold Pool Model Intercomparison Project
(CP-MIP). CP-MIP investigates the cloud and cold pool evolution in models including SAM,
MicroHH, DALES, SCALE, and ICON, with a focus on cloud microphysics and boundary layer
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dynamics. The objective is to understand the causes of inter-model divergence and deviation from
observations to enable process representation improvements.

NOAA Modeling Strategy (2024) — Served as a subject-matter expert on the NOAA Modeling
Strategy Working Group and co-authored the NOAA Modeling Strategy Strategic Plan 2024—2033.

Forecast Team Lead - NOAA/NASA AEROMMA Field Campaign (2023): Developed the forecast
methodology and led the team that produced the 24-hour forecasts and nowcasts using the HRRR
model and satellite analysis to support flight planning and real-time flight operation decisions.

Flight Scientist - NOAA ATOMIC Field Campaign (2020): Directed research flight science
operations based on real-time meteorological analysis, aligned with mission objectives.

Project Lead — Supervised scientists working on research projects.

Grants (Lead Investigator)

Secured $1.3M in funding.

2019 — 2024: Shallow cumulus convection and climate variability (NOAA) — $498,479
2016 — 2017: Cloud radiative effect emulator (NOAA) — $103,259

2012 — 2015: Aerosol-cloud-precipitation interactions in the SE Pacific (DOE) — $344,000
2009 — 2011: Gas phase emissions and cloud properties (NOAA/NSF) — $345,000

Honors and Awards

American Meteorological Society (AMS) Committee on Cloud Physics (elected member, 2019-2025)

NASA Group Achievement Award for "Outstanding Achievements in Advancing and Enabling NASA’s
Global Systems" during the AEROMMA field campaign (2025)

CIRES Bronze Medal for scientific achievement — ATOMIC campaign (2023)

Service

Review Panels:
* U.S. Department of Energy (DOE)
U.S. National Science Foundation (NSF)
U.S. National Oceanic and Atmospheric Administration (NOAA)

» Swiss National Science Foundation (SNSF)

Israel Science Foundation (ISF)

European Co-operation in Science and Technology (COST)
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