
UAlbany update and plans



Ongoing work:
P-type & ice product 
evaluation/development

So far (w/ John England, NYSM)
• Initial attempt at automated p-type diagnosis from 

Climate Sentinels
• Icing detectors currently deployed:

• NYSM stations: CHAZ, WFMB, REDH
• UAlbany 

Future plans
• Deploy icing detector near Whiteface Mountain summit
• Evaluate/refine automated p-type diagnostics from 

NYSM and CFICS
• NYSM FRAM-based icing estimates

Potential collaborations
• Work with UQAM / McGill on CFICS p-type?
• NOAA-NSSL for SBC p-type?

http://nysmesonet.org/weather/winter

http://nysmesonet.org/weather/winter
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Ongoing work:
Operational Mesoscale NWP eval.
So far (w/ John England, Michael Barletta, 
Massey Bartolini)
• Evaluation of HREF members for IOPs 4, 5 

underway
• Using FRAM model diagnostics and ice 

detector data for  ice accretion

Future plans
• Expand to other IOPs
• Conduct multi-season evaluation of HREF 

(and exp. RRFS?) members against NYSM, 
CFICS, mPING, ASOS

Potential collaborations
• Also consider Canadian model?
• CU for synoptic context



Ongoing work:
Dynamics and microphysics of FZDZ

Future plans (with Megan Schiede)
• Focus on IOP9
• Overview of surface & airborne 

observations 
• Evaluate HRRR forecasts of surface p-

type and supercooled water aloft
• WRF simulations and sensitivity 

experiments

Potential collaborations
• NRC, UWyoming for airborne 

observations
• UQAM, UWyoming for cloud physics
• CU for dual-pol diagnostics, synoptic 

context 
• UWashington (evaluate new warm 

cloud/rain parameterization)



Progress 1: using RHI-based QVPs of DOW radars to support manual p-type reports (IOP4) 

RA: rain; FZ: freezing rain
IP: ice pellets; SN: snow
FZ/IP: mixed FZ and IP
IP/SN: mixed IP and SN

RHI-based QVPs (range for 
averaging: 2-10 km) show the 
refreezing signatures at lower 
levels, supporting the 
formation of ice pellets 
starting from 06 UTC.

DOW-US-P DOW-CAN-S

Azimuth: 13.4 Azimuth: 193.4
06 UTC 06 UTC

QVPs from other azimuths 
show similar results.



Progress 2: understanding possible reasons for the improvements in simulated p-types

Sim.  Description 

CTL Control experiment

MYJ Same as CTL, except using 
MYJ as the PBL scheme

CTL_HM Same as CTL, except adding 
another source term for the 

H-M process

At DOW-US-P, the MYJ test has a colder subfreezing layer and reaches the temperature range of the 
Hallett–Mossop process (SIP; active within -3 to -8 ℃) at an earlier time (i.e., closer to the obs.).

Temp. profiles at 
0500 UTC

-3 ℃

Spatial distribution of cloud ice amount at 0.5-
km height (MSL); Red contours: -3, -5, -8 ℃
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MYJ as the PBL scheme

CTL_HM Same as CTL, except adding 
another source term for the 

H-M process
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Spatial distribution of cloud ice amount at 0.5-
km height (MSL); Red contours: -3, -5, -8 ℃

At DOW-CAN-S, the CTL test reaches -3 ℃ in the subfreezing layer but might lack enough cloud ice to consume 
rain aloft. The CTL_HM test can mitigate that by increasing cloud ice number (w/o influencing temperature).
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Future work: mainly focus on the IOP5 case

q The simulations have difficulties reproducing the temperature profile within the subfreezing layer 
(smaller depth of subfreezing layer or too cold) at the Sorel and TR sites. 

q Compared to the observed long-duration of ice pellets, the simulated precipitation type is freezing rain. 
This might be partially related to the p-type diagnosis method.  Artificially increasing cloud ice based on 
the CTL test can increase ice pellet amount but not enough to be diagnosed as ice pellets at the surface.

q The depth of the subfreezing layer is significantly smaller than that of the melting layer during IOP5,  
which is unfavorable for ice pellets production in the simulations.  Further tests on the fall speed of 
graupel might give us more information.

Temp. profiles at Sorel Temp. profiles at TR

Ice crystal



Resources our group can offer to others

• Facilitate access to, and interpretation of, NYSM data & 
products

• Analysis of archive mesoscale NWP output
• WRF control and sensitivity experiments
• Facilitate interaction with NWS forecasters and stakeholders 

in northeastern US






