Improving Extreme Weather Forecasting

Capabilities in support of Power Outage
Prediction Activities

Pl: Marina Astitha, Associate Professor, Civil and Environmental Engineering, UCONN
PhD students: Ummul Khaira, Tasnim Zaman, Israt Jahan

The scope of the project is to develop the next generation extreme weather
prediction system by building on our knowledge of extreme weather prediction
uncertainty, and its impact in the accuracy and efficiency of the OPM
OBJECTIVES

v’ Significantly improve the real-time weather prediction of extreme storms (from thunderstorms to tropical storms,
blizzards and Nor’easters)

v' Quantify storm weather forecast uncertainty with an emphasis on winter weather
v’ Assess the accuracy of weather prediction in real-time using our in-house online weather forecast verification platform
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A little background...

» Our research group has been working on extreme storm prediction since 2013

» This work is directly related to the Outage Prediction Model (OPM)
development and operation by Dr. Anagnostou’s research group

» There are 3 weather prediction systems running in-house (2 daily; 1 on an
event case) - http://cee-wrf.engr.uconn.edu/

» We have conducted retrospective high-resolution simulations and assessment
of storms that impacted the NE US since 2004

» Weather variables of importance for the OPM are: air temperature, wind
speed, wind gust, precipitation (rain, snow, ice), and relative humidity.
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Improved Weather Prediction IMPACTS OPM accuracy?

Combined weather product (GBLR) for gust Power outage prediction error combined product
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PROJECT TASKS

Task 1: Revamping of operational NWP systems

v’ Vertical atmospheric layers; cloud microphysics; cumulus parameterization; boundary conditions; initial conditions

v' Test latest WRF version for snow

Task 2: Enhancement of weather forecast products towards quantifying variability and uncertainty

v' Development of a multi-model ensemble weather system: augment our forecast with 2 NWS forecast products

v' Utilization of probabilistic winter weather forecasts from NWS: Probabilities of snowfall and ice accumulation exceeding specific
thresholds

Task 3: Continuation of development of the online weather forecast verification platform

v"Inclusion of the WRF model in the verification displays

v' Re-design of the platform to be more user-friendly and clear to the general audience
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| Improving Extreme Weather Forecasting Capabilities in support of
Power Outage Predlctlon Actlwtles

Project Timetable and Milestones

| Date Activity Reports _____ Milestones | RelatedTasks

Project kick off

Report on new configuration settings for in-
house weather forecasting systems

Report on using new WRF version and
updates on microphysics for winter events

Report on augmenting in-house weather
forecast with NWS products

Report on utilizing probabilistic winter
weather forecasts from NWS

Inclusion of the WRF model in the online
verification platform

Final report

Discussion of project plan and deliverables

Revamping of in-house weather forecast

Testing and analysis of updated WRF
microphysics scheme for winter storms

Quantification of weather forecast
uncertainty for variables used by the OPM

Employ real-time NWS probabilistic winter
forecast to verify and assess our in-house
weather forecasts

Revised online weather verification platform
outlook

Final report

Task 1.1

Task 1.2

Task 2.1

Task 2.2

Task 3

All of
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Task 1: Revamping of real-time forecasting system

TASK 1.1: Rerun simulations for each storm type with new configuration settings to evaluate and assess
improvements on weather parameters important for OPM.

Forecast (real-time) / \ Analysis (retrospective — after the event)
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Extreme Weather Forecasting

FORECAST OF TROPICAL STORM ISAIAS
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Extreme Weather Forecasting

FORECAST OF TROPICAL STORM ISAIAS
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10-m Wind Speed [m/s]

10-m Wind Speed [m/s]
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Extreme Weather Forecasting

FORECAST OF TROPICAL STORM ISAIAS
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Positive bias for
coldest
temperatures

Bradley
Intl, CT

2-m Temperature [ ° C]

Extreme Weather Forecasting

February 15t Snow Storm
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Extreme Weather Forecasting

NEXT STEPS

v’ Use of the latest WRF version to simulate winter events in our database
and compare with previous simulations (Task 1.2)

v’ Evaluate winter weather variables used by the Outage Prediction Models
(Task 1.2)

v’ Assess weather forecast uncertainty from various initializations (3-4 days
ahead up to the day of the event)
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