Weather Forecast Biases by Region and Climate Zone Assessed Using Hourly Observations
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Motivation

Information on where and when
weather forecasts are more and less

reliable is helpful to both forecast users

and weather model developers.

X High Elevation Stations (>650m) =~ §% J&

® Dry

® Wet Tropical
Mediterranean |
Cold B

® Cool Wet Temperate '
Warm Wet Temperate

- Geiger climate classification used in
ar - this study

Tundra (Cold Dry)

Methods

We evaluate forecasts of heat waves and

cold snaps when observed

et ]
Simplified version of the Képpen- ¥ )
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temperatures are >90% percentile and

<10t percentile of the long-term
climatology for that date, time, and

location. We examine forecasts for two
summer seasons (5/22 -9/22 & 5/23 -

9/23) and two winter seasons (11/22 -

2/23 & 11/23 - 2/24). We also check

model skill in predicting the start and
end times of winter precipitation. We
use ASOS (Automated Surface Observing
Systems) surface observations at airport
weather stations in North America to
time forecasts.

evaluate 48-hour leac
Two models are evaluated, the U.S
Navy's Regional Coupled
Ocean/Atmosphere Mesoscale
Prediction System (COAMPS) and

NOAA's Global Forecasting System (GFS).
Each weather station is categorized into

its corresponding climate zone.
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Median temperature bias during events below the 10" percentile (top row) and number of
hours below the 10" hourly climatological percentiles (bottom row)
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Summary (~48-h lead time forecast evaluation)

« Both weather prediction models are usually too cold for warm events
and too warm for cold events across all climate zones.

« The actual number of cold hours is less than half of what is expected

from the 30-year climatology.

« Weather models tend to overestimate the duration of winter-time

precipitation. The time is often 2+ hours too early and the end is
often 6+ hours too late.
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