Forecast Error Attributed to Synoptic Features
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Motivation Resulis

Numerical weather prediction models remain deficient Global bias
INn forecasting specific weather events that conftribute
significantly to the overall model error. We quantity the
forecast error associated with five specific weather
features In the ERAS reanalysis, and quantity
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DJF Vertical intergral water vapor flux

: : : : : eastward
contributions to the climatological model error and bias « Mid-lat bias mainly from insufficient moist
associated with these different features. fransport

e Similar for northward

Data and Methods

We use the 12-hour forecast and analysis for 00 and 12
UTC from the ECMWEF ERAS reanalysis, 1991 — 2020.

Attribute forecast RMSE and bias to the following
weather features:

DJF 300 hPa wind speed
 Land-sea contrast
« topographic influence

° Cyclones (CAQO, Papritz and Spengler, 2017)
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 Moisture frcmsporf axes (MTA) (Spensberger and Spengler, 2020)
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 Cold air outbreaks (CAO) (MTA, Spensberger et al., 2023)
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DJF total column water vapour

* Front -> most pronounced impact on
iNncrease error

« Key-regions for cyclone error. northeast
coast of North America & northwest
Pacific

« Larger MTA error near coastal regions

« CAO reduce error

Forecast errors:
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Future research Key findings
Cyclone-centered composites \ « FErrors related to most weather features are generally larger than non-feature errors

* In general, humidity field show larger feature-related errors

« For humidity, errors associated with fronts and moisture transport axes can be even more than
twice as large compared to errors without these features present

CAQO occurrence reduces forecast error

Feature impacts are clearer over Oceans

Composite Mean Sea Level Pressure Bias WA maxprom DJF Composite B50 Temperature Bias WA maxprom D|F
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