
Meet the community
panel discussion
September 9, 2025, 4:30 θ5:30 pm

Moderated by Hendrik Tolman
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NORAD and USNORTHCOM

Meteorological and Oceanographic 

(METOC) Branch

Mission Brief

As of 29 August 2025

OPR: SMO

Ms. Patricia Vollmer
Command METOC Officer



33

UNCLASSIFIED

UNCLASSIFIED

ÅCurrently Command METOC Officer: 

NORAD & US Northern Command, 

Colorado Springs, Colorado

ÅBeen in role since May 2020

ÅRetired USAF Lieutenant Colonel, 1995 -

2020
ïDecision support experience with 7x Air Force, Army, & 

Joint Commands

ïNWP experience: Air Force Technical Applications 

Center, 2002 -2005

ïTaught Meteorology, Geography, Mathematics, & 

Statistics at the USAF Academy

ÅCurrently Chair, AMS Board for 

Operational Government Meteorologists

ÅBS, Meteorology, 1995, Pennsylvania 

State University

ÅMS, Meteorology, 2002, AF Institute of 

Technology

ÅJust celebrated 30 th anniversary, married 

to a fellow meteorologist

ÅTwo sons, ages 22 and 20

Biography
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NORAD & USNORTHCOM

The North American Aerospace Defense Command Defends Our Nations 
Deters, denies, and defeats air threats to the United States and Canada and provides 

aerospace warning and control, and maritime warning. 

The United States Northern Command Defends Our Homeland
Deters, detects, and defeats threats to the United States, conducts security cooperation 

activities with allies and partners, and supports civil authorities.
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Operations

Decision Support Briefings

24/7 Joint Ops Center Time-Critical Environmental Assessments

Product Development
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Staff Functions

Exercise 

Planning

Develop METOC Support Guidance

Establish/Maintain METOC Support to DSCA & NSSE



Serena Lipari
Early Career Scientist, PNNL

Energy & Environment

Coastal Sciences

Ocean Dynamics & 
Renewable Energy

Coastal Modeling & 
Resilience

Connection to the Community

What I Do

Å Analyze and communicate tropical cyclone impacts using RAFT modeling tools

Å Refine offshore wind energy forecasts using multi -dataset integration

Å Contribute to community -driven efforts in forecasting and data sharing

Who I Am

Supporting equitable and climate -resilient energy systems through 
collaborative modeling solutions

Source: WHOI
2000 RAFT hurricane tracks 

through Baltimore



RAFT: A hybrid model based on 
physics, statistics and deep 
neural networks

Dataset Paper:

a) Numbers: Simulates large number of TC 
events at a high computational efficiency. 

b) Accuracy: Realistically represents salient 
features of TCs, including landfall.

c) Non-stationary climate: RAFT can readily 
utilize output from climate models to project 
TC risk into the future.

Xu et al. (2024)
9

Risk Analysis Framework for Tropical cyclones (RAFT) 



RAFT Model Components Tropical cyclone frequency

Global expansion underway

Xu et al. (2024)

Genesis and Track:
Å Random seeds from genesis climatology
Å Beta-advection method with constructed random wind (Emanuel et al. 2006)
Å Spatial varying beta drift (Kelly et al. 2018)
Intensity:
Å Deep Learning model (Xu et al. 2021)
Å Uses 11 environmental variables, like Vertical Shear
Rainfall:
Å 4 components physics-based approach (Lu et al. 2018) 

Return period wind speeds



Turbine damage risk

Storm surge modelingPower outage modeling

Lipari et al

Rice et al

Rice et al

Thermodynamic global warming projections

RAFT-hurricane-projections.msdlive.org

Lalo et al

Applications



Andrew Winters
Assistant Professor, University of Colorado Boulder

ǒ PI of the ρìȔƨƳǖǭƆŎϐ±ŝǭŝƳǙƳƝƳŸȔϐäŝǡŝįǙŎƀϐ
fǙƳǵǖρϐin the Department of Atmospheric and 
Oceanic Sciences at CU Boulder since Fall 
2019.

ǒ Our group focuses on understanding the 
dynamics, variability, and predictability of 
atmospheric flow patterns conducive to the 
development of high - impact weather events 
in current and future climates.

ǒ Interested in the representation of synoptic -
scale flow regimes and dynamics within 
medium-range to subseasonal UFS forecasts.



ǒ Developed a North Pacific jet 
(NPJ) phase diagram in 
collaboration with NCEP Weather 
Prediction Center personnel 

ǒ The NPJ phase diagram tracks the 
forecasted state and evolution of 
the NPJ in the context of its two 
leading modes of variability.

North Pacific Jet Stream Predictability

Winters et al. 2019a,b; 

Winters 2021; Winters and 

Attard 2022



North Pacific Jet Stream Predictability

ǒ Each NPJ regime, as defined from 
the NPJ phase diagram, favors 
different temperature and 
precipitation patterns across 
North America.

ǒ Each NPJ regime features varying 
degrees of medium -range to 
subseasonal predictability across 
operational NWP models.

Winters et al. 2019a,b; 

Winters 2021; Winters 

and Attard 2022



ǒ Objectively partitioned Northeast U.S. cyclone tracks into four categories

Wintertime Northeast U.S. Cyclone Predictability

Winters et al. 2024



Wintertime Northeast U.S. Cyclone Predictability
ǒ GEFS forecasts of cyclone tracks are generally biased slow and left -of - track .

ǒ GEFS forecast temperature biases depend on the prevailing precipitation type .

Winters et al. 2024



Craig Setzer CCM

Chief Meteorologist

Royal Caribbean 

Group

Cruise Weather Overview
The Unique Weather Challenges for Cruise Ships



PARAMETRIC ROLL



STABILIZERS DAMPEN ROLL



SIGNIFICANT HEEL = SIGNIFICANT PROBLEMS



SIGNIFICANT HEEL = SIGNIFICANT PROBLEMS



TENDERING OPERATIONS



ROYAL CARIBBEAN GROUP METEOROLOGY

Global 
Cruise 
Critical 

Weather

Voyage 
Weather

Predicted Unforeseen

Port Weather

Predicted Unforeseen



ROYAL CARIBBEAN GROUP METEOROLOGY
VOYAGE WEATHER

Voyage 
Weather



ǒ USE LONG RANGE FORECAST MODELS TO CORRECTLY PREDICT IMPACTFUL WEATHER (+50 
KNOTS, +4 METER SEAS, ETC)
ƺ MULTI-MODEL APPROACH
ƺ PROBABILISTIC (VERSES DETERMINISTIC) FORECASTS

ǒ ASSIST CAPTAINS & BRIDGE ON HOW TO USE WEATHER TOOLS MOST EFFECTIVELY

ROYAL CARIBBEAN GROUP METEOROLOGY
VOYAGE WEATHER



ǒ August 17 θHurricane Hillary is headed toward Southern California.
ǒ Royal Caribbean ship Navigator of the Seas is scheduled to leave Los Angeles for Ensenada, Mexico in 

two days.
ǒ äƳȔįƝϐ=įǙƆŌŌŝįƨϐǡƀƆǖǡϐįǙŝϐŷƳǙŝƆŸƨϐŷƝįŸŸŝŕϐƦŝįƨƆƨŸϐǭƀŝȔϐįǙŝϐǡǵŌƖŝŎǭϐǭƳϐǭƀŝϐ£Ƴƨŝǡϐ ŎǭΟϐπ ϐŷƳǙŝƆŸƨϐ
ŷƝįŸŸŝŕϐȍŝǡǡŝƝϐƝŝįȍƆƨŸϐįϐĀìϐǖƳǙǭϐ±ĀìùϐȍƆǡƆǭϐįϐŷƳǙŝƆŸƨϐǖƳǙǭϐŌŝŷƳǙŝϐǙŝǭǵǙƨƆƨŸΟρ

ǒ Failure of Navigator to visit a foreign port is a $3.3 million violation.
ǒ My goal, convince the company we would sail toward a hurricane and not into a hurricane.

EAST PAC HURRICANE WEATHER CHALLENGE



ǒ Full SITREP call
ǒ As many as 50 people
ǒ Many stakeholders 

including
ƺ Ship Captain
ƺ Ship Hotel
ƺ Guest Comms
ƺ Port Ops
ƺ Excursion Director
ƺ Provisioning
ƺ Fueling
ƺ Air & Sea



Event: Hurricane Hilary

Impacts: Navigator, 

Ensenada, Los Angeles

Timeline: Aug 20 ðAug 21

SITREP
August 19, 2023



Sun 2PM EDT
WINDS



Sun 8PM EDT
WINDS



Mon 2AM EDT
WINDS



ǒ August 18 θLiberty Of The Seas returning from Bermuda to Bayonne, NJ (New York City) with early 
morning departure.

ǒ A pre - frontal trough was moving off the US East Coast increasing winds along trough axis.
ǒ OPC text forecast included a Gale Warning, winds to 40 knots
ǒ Discussion with Liberty Captain was to quickly transit (22 knots) trough axis and area of higher 

modeled winds to 50 knots, expected in the afternoon

ATLANTIC WEATHER CHALLENGE



ǒ Pre- frontal Trough
ǒ Gale Warning


