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CSTAR Goals

* Collaborative Science, Technology, and Applied Research

~ Foster collaboration between researchers and operational
forecasters to help improve forecast accuracy and methods
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CSTAR Goals

* Collaborative Science, Technology, and Applied Research

~ Foster collaboration between researchers and operational
forecasters to help improve forecast accuracy and methods

~ Focus on high-impact warm- and cold-season weather events in
areas of complex terrain

~ How do we assess if we’ve achieved our goals?
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CSTAR Mentions in NWS AFDs: 2014-2024
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CSTAR Mentions in NWS AFDs: 2014-2024
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CSTAR Mentions in NWS AFDs: 2014-2024

Cold season: Both seasons:
Data Fusion Mohawk=Fudson
Convergence (MHC)
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Mohawk-Hudson Convergence
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Mohawk-Hudson Convergence

* Localized flow channeling and convergence in the Capital Region at
the intersection of the west—east Mohawk and north—south
Hudson River valleys
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2017-02-09, at 17:00 UTC

Surface Divergence (10°s™, fill) and 3h Pressure Change
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Mohawk-Hudson Convergence

* Cold MHC can result in persistent moderate to heavy snow in the
wake of a departing low pressure system, whereas warm MHC cases
can initiate unexpected thunderstorms close to KALB
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Surface Divergence (10°s™, fill) and 3h Pressure Change
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Mohawk-Hudson Convergence: Radar

* Cold MHC can result in persistent moderate to heavy snow in the
wake of a departing low pressure system
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Mohawk-Hudson Convergence: Radar

* Cold MHC can result in persistent moderate to heavy snow in the
wake of a departing low pressure system
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Mohawk-Hudson Convergence: Radar

* Cold MHC can result in persistent moderate to heavy snow in the
wake of a departing low pressure system
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Mohawk—Hudson Convergence: SLP

* Cold MHC can result in persistent moderate to heavy snow in the
wake of a departing low pressure system
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Mohawk—Hudson Convergence: Temp. advection

* Cold MHC can result in persistent moderate to heavy snow in the
wake of a departing low pressure system
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Mohawk—Hudson Convergence: Vorticity

* Cold MHC can result in persistent moderate to heavy snow in the
wake of a departing low pressure system
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Mohawk—Hudson Convergence: Jet

* Cold MHC can result in persistent moderate to heavy snow in the
wake of a departing low pressure system

45°N |4 -

45°N

259N L.
120°W

UNIVERSITYATALBANY

State University of New York



Mohawk—Hudson Convergence: Surface winds

* Cold MHC can result in persistent moderate to heavy snow in the
wake of a departing low pressure system
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Data Fusion: Random Forest for Precipitation Type
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Data Fusion: Random Forest for Precipitation Type

* ‘Forest’ or ensemble of decision e
trees Tmax850-700 = 4°C T, <=

2°C
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Data Fusion: Random Forest for Precipitation Type

* ‘Forest’ or ensemble of decision e
trees Tmax850-700 = 4°C T, <=

2°C

* Train the trees to make predictions
from previous knowledge

T
* CoCoRaHS reports, Mesonet data, 850°700
upper-air soundings, NAMNEST,
HRRR

No

Freezing

* Generate probabilistic outcomes Rain
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Data Fusion: Random Forest Testing

Sleet “ 023 012 01 0.8
Free?mg 022 0038 0.095 -0.6
Rain
0.04 0074 087 0.017 -0.4
Rain !
=0.2
Snow 0.04 0017 0023 0.92

Sleet Freezing Rain Snow
Rain

True Label

Predicted Label

UNIVERSITYATALBANY

State University of New York



Data Fusion: Random Forest Testing
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Data Fusion: Operational Product Guidance

* Website was developed in 2021 to display output and forecast guidance
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Data Fusion: Operational Product Guidance

* Website was developed in 2021 to display output and forecast guidance

& C m 25 atmos.albany.edu/student/filipiak/op/index.html
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Welcome to the Albany CSTAR Data Fusion Winter Weather Project!

NYSM & Upper Air NAMNEST - NYSM & HRRR Model and Observation Comparison Product Description Document Archived Plots

This page has been developed through research conducted as a part of a NOAA CSTAR grant

All plots and data displayed is experimental in nature and should not be used other than in a research framework

To learn more about the algorithm, please visit the Data and Methods section
For information about how to use this product, please visit the Training tab
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Welcome to the Albany CSTAR Data Fusion Winter Weather Project!

NYSM & Upper Air NAMNEST NYSM & HRRR Model and Observation Comparison Product Description Document Archived Plots

This page has been developed through research conducted as a part of a NOAA CSTAR grant

All plots and data displayed is experimental in nature and should not be used other than in a research framework

To learn more about the algorithm, please visit the Data and Methods section
For information about how to use this product, please visit the Training tab

* Live updating map of probabilities with radar or reflectivity
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Data Fusion: Operational Product Guidance

* Website was developed in 2021 to display output and forecast guidance
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Welcome to the Albany CSTAR Data Fusion Winter Weather Project!

NYSM & Upper Air NAMNEST NYSM & HRRR Model and Observation Comparison Product Description Document Archived Plots

This page has been developed through research conducted as a part of a NOAA CSTAR grant

All plots and data displayed is experimental in nature and should not be used other than in a research framework

To learn more about the algorithm, please visit the Data and Methods section
For information about how to use this product, please visit the Training tab

* Live updating map of probabilities with radar or reflectivity

* Six probabilistic products available: rain, freezing rain, sleet, snow, mixed
precipitation (sleet + freezing rain), and dominant precipitation type
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Random Forest: Operational Product Guidance

Dominant Precipitation Probabilities with NAM Composite Reflectivity
Valid at 02 04 2022 0400Z
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Random Forest: Operational Product Guidance

Dominant Precipitation Probabilities with NAM Composite Reflectivity
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Random Forest (RF) Verification: 2020-2022
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Random Forest (RF) Verification: 2020-2022
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Random Forest (RF) Verification: 2020-2022

4.14% 0.7

21.55%

0.6

0.5
[
S
©

c 0.4
(]
%]
S

TR 5.80% 41.03% X% 0.3

- 0.2

Z . 1.89%  3.56% o1

1 1 1
RA FR SL
Prediction

UNIVERSITYATALBANY

State University of New York



Random Forest (RF) Verification: 2020-2022
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Random Forest (RF) Verification: 2020-2022
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Random Forest (RF) Verification: 2020-2022
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