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1 Introduction

The first Precipitation Experiment for Atmospheric Rivers (PEAR) took place

in the fall of 2024, with two weeks of activities targeted at better understanding

operational forecasting of atmospheric rivers (ARs). Two focus group sessions were

aimed at better understanding AR forecasting and communication by lead time

and the models and data forecasters use operationally. Subsequently, participants

made forecasts for two retrospective case studies from the 2022–2023 AR season in

the West Coast, with experimental forecast activities targeted at evaluating new

AR-specific convection allowing models (CAMs) and improving the experiment

design for future PEARs.

PEAR returned for a single week in the spring of 2025, during April 7–10.

Participant feedback from the previous experiment was instrumental to redesigning

the forecast activities. In addition, new datasets were evaluated, such as convection-

allowing Model for Prediction Across Scales (MPAS) simulations and artificial

intelligence (AI) emulator models, forecast activities were shifted to place a greater

emphasis on days 3–5 lead time, and a new forecast briefing activity was introduced

with the goal of converting the forecast and evaluated models into actionable

information on the basis of Impact-Based Decision Support Services (IDSS).

2 Science and Operations

This section briefly describes the science goals and operations of the Spring

2025 PEAR experiment, including changes from the initial operations plan. A full

description of PEAR activities, evaluated guidance, and goals can be found in the

2025 PEAR Operations Plan (Burg and Correia, Jr., 2025).

There were approximately 20 participants during the single PEAR week (Due

to participation issues, the original plan for two separate weeks of PEAR was

condensed into a single week. ). The participant makeup consisted of 9 Weather

Forecast Office (WFO) participants, primarily based in the western U.S. and Alaska.

Additional participation came from partners at the Environmental Modeling Center

(EMC), the Global Systems Laboratory (GSL), and the Center for Western Weather
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and Water Extremes (CW3E). The full PEAR participant list can be found in

Figure 1.

Figure 1: List of the participants for the PEAR 2025 experiment.

2.1 Daily Schedule

The experiment ran from 9:30am to 5:00pm Mountain time, with the exception

of day 1 starting at 9:15am MT, and day 4 ending at 3:00pm MT. The mountain

time zone was selected to better accommodate participants from western time

zones. The daily schedule is shown in Figure 2.

Figure 2: Daily PEAR schedule in Mountain time.

Each case study started with a high-level forecast briefing from the Weather

Prediction Center (WPC) perspective, focused on the synoptic environment and the

4



regional forecast impacts. It was presented in the style of a WPC briefing geared

at informing WFOs ahead of their forecast, mimicking an operational workflow

where WPC provides a high-level overview briefing of the forecast to the WFOs for

situational awareness. Participants were then tasked with reviewing the available

model data, completing their forecast activity, and creating a forecast briefing, while

filling out a forecast activity survey during the process to sample their thoughts

on their forecast and the guidance they evaluated. At the end of each case, a

collaborative group Impact based Decision Support (IDSS) briefing was created,

followed by a verification session to evaluate model and participant forecasts from

each lead time.

The final schedule was slightly modified from the operations plan to allow for

more time for participants to complete the forecast activities and their individual

forecast briefings, following the results of a dry run and some adjusting of the

forecast activities from the operations plan.

2.2 Data Overview

Two sets of model data were evaluated at PEAR, four NWP models consisting

of an operational global model and three CAMs not conventionally available for

forecasters in real time, and six AI emulator models. The following NWP models

were used for PEAR:

• Global Forecast System (GFS), produced by the Environmental Modeling

Center (EMC)

• Model for Prediction Across Scales (MPAS), produced by the Global Systems

Laboratory (GSL)

• Atmospheric River Analysis and Forecast System (AR-AFS), version 1, pro-

duced by the Environmental Modeling Center (EMC)

• Weather Research & Forecasting Model (West-WRF), produced by the Center

for Western Weather and Water Extremes (CW3E)
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Two MPAS simulations were provided by GSL in total, one simulation for

each case at a single initialization time. AR-AFS and West-WRF were available

for most initializations for each case.

AI emulator model data was retrieved using a dataset provided by Radford

et al. (2025b). Three sets of AI emulator models were evaluated, GraphCast (Lam

et al., 2023), Pangu-Weather (Kaifeng et al., 2023), and FourCastNet (Pathak

et al., 2022). All of these models were trained on the ECMWF Reanalysis v5

(ERA5) reanalysis (Hersbach et al., 2020) with 0.25� horizontal grid spacing, and

are available at 6 h increments for 240 forecast hours (10 day lead time). Each AI

emulator model has two versions available, one with initial conditions from the

GFS, and one with initial conditions from the Integrated Forecast System (IFS)

courtesy of the European Centre for Medium-Range Weather Forecasts (ECMWF).

Only the GraphCast AI emulator models have QPF available as an output variable.

2.3 Overview of Science Goals

The objectives from the operations plan are as follows:

• Evaluate multiple retrospective AR cases from the 2022-23 AR season, with

an emphasis on day 5 and day 3 forecast lead times

• Compare differences in upstream synoptic environments between experimental

CAMs, GFS, and AI models

• Further refine forecast activities from PEAR 2024 to use more quantitative

forecast metrics

• Incorporate an experimental group briefing package to communicate the main

key points of a forecast at each lead time

• Conduct a focus group activity intent on gathering further insight into

outstanding questions from the first PEAR focus groups

The questions asked in the focus group were designed to better understand

participants’ experience with AI emulator models heading into this experiment,

better understand how integrated vapor transport (IVT) layers and satellite data
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are used in forecasting ARs to help guide future PEAR experiment design, and

better understand forecast communication practices for ARs to help inform future

forecast briefing activity designs. The following questions were asked as part of the

focus group survey:

• Do you care about having an exact definition of what an AR or an AR landfall

is for your forecasting process?

• How do you utilize IVT layers in your forecast process? Are there specific

IVT layers you focus on more and why?

• Which partners do you focus on communicating to the most?

• Do you use satellite maps in your data analysis and forecasting pipeline? To

what extent do you use satellite data, and do you compare it to models?

• How long have you been looking at AI models? Are you using AI models in

your forecast process? Why do you use AI models?

• What do you think AI model strengths and weaknesses are in the medium-long

range (day 5 lead time and greater)?

• What do you think AI model strengths and weaknesses are in the short-

medium range (days 3-5 lead time)?

2.4 Forecast Activities

The forecast activities were somewhat modified from the operations plan, and

will be discussed in more detail in this section. A major change from the previous

PEAR is the ability for the facilitator to subjectively select a custom time window

to encompass the duration of the event, which for the purposes of the forecast

activities is referred to as the “event” or “event total”. For both cases, a 48 h

forecast period was selected. This window was selected to include the range between

the onset and end of the AR, including forecast uncertainty in the AR timing at 3-

and 5-day lead times. An IVT threshold was subjectively selected in advance for

each event to denote the outer edge of the AR for the purpose of defining an AR

landfall and drawing IVT contours.
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