Typical Weather Forecast Errors in Eastern Asia Assessed Using Hourly Observations
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Motivation

Our goal is to assess conditions when weather forecasts
are more and less reliable. Information on weather
forecast model strengths and weaknesses is helpful to
both forecast users and model developers.

Methods

We compare temperature and dew point forecasts from
two operational weather forecast models, the U.S Navy's
Coupled Ocean/Atmosphere Mesoscale Prediction
System (COAMPS) and NOAA's Global Forecasting
System (GFS) to surface observations at airport weather
stations. We examine both the winter and summer
seasons at 7/ AM local time (near daily minimum
temperature) and 3 PM local time (near daily maximum
temperature). We match the model forecast and
observation near the 48-hour lead time.
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Time Zone Bangladesh | Bangkok Beijing Tokyo Sydney |Marshall Islands| Auckland

Time of estimated
daily minimum
temperature

1UTC 0UTC 23UTC | 22UTC | 21UTC 20UTC 19 UTC

Time of estimated
daily maximum
temperature

9UTC 8 UTC 7 UTC 6 UTC 5UTC 4 UTC 3UTC

Conversion table from local time daily minimum temperature (7 AM)
and daily maximum (3 PM) to UTC (Coordinated Universal Time).

Model forecast biases in East Asia are compared to
those from a previous study of biases in North America
to search for commonalities such as where larger
forecast errors occur in relation to geography, terrain,
and time of year.

Summary

« The widest distribution of errors occurs at 7 AM in the winter for both

temperature and dew point

Similarities between East Asia and North America
« Both models have a warm bias during the winter at 7 AM (the daily low) < Different distributions of temperature errors in East Asia and North America may be
related to differing upstream environments and ranges of latitudes of observation
stations in the two regions

North Carolina State University, Raleigh, NC
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During the
winter at 7
AM, both
models tend
to be too
warm (left,
top row).
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summer

at 3 PM,
both models
tend to
either have
small biases
or to be too
cool (left,
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Dew Point Biases

COAMPS 7AM Dew Point Temperature Bias
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Future Work

» GFS tends to predict dew points that are too dry

« COAMPS dew point predictions for Asia are too moist in the winter,
consistent with findings in eastern North America
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GFS vs COAMPS
7 AM 11/01/22 —02/28/23

' GFS Median Temperature Bias = 0.72 K
COAMPS Median Temperature Bias = 1.24 K
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GFS vs COAMPS

7 AM 05/01/22 - 09/30/22
' GFS Median Temperature Bias = -0.79 K
COAMPS Median Temperatuire Bias =0.34 K
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GFS vs COAMPS
7 AM 11/01/22 - 02/28/23

' GFS Median Dew Point Temperature Bias = -0.81 K

COAMPS Median Dew Point Temperature Bias = 0.62 K
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GFS vs COAMPS
7 AM 05/01/22 —09/30/22

' GFS Median Dew Point Temperature Bias = -1.44 K

COAMPS Median Dew Point Temperature Bias = -0.43 K
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GFS vs COAMPS
3PM 11/01/22 -02/28/23

' GFS Median Temperature Bias = -0.86 K
COAMPS Median Temperature Bias = -0.11 K

® Asia Stations
© U.S Stations Below 40 |at
© U.S Stations Above 40 lat

GFS versus
i COAMPS
************************************************* 2 f temperature
LWL biases by
VS station. The GFS
tends to be
e e T — slightly worse at
GFS Median Temperature (K) Bias predicting
3 PM((;)FSS/(‘)I:/CZCZ)A—I\?);ZO/ZZ temperatures

' GFS Median Temperature Bias = -1.13 K
COAMPS Median Temperature Bias = 0.07 K

"~ across Asia than
COAMPS. The
widest
distribution of

ffffffffff errors occurs at

7/ AM in the
winter. (left, top
left)
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GFS vs COAMPS
3PM 11/01/22-02/28/23

' GFS Median Dew Point Temperature Bias =-0.71 K
COAMPS Median Dew Point Temperature Bias = 0.9
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GFS versus
COAMPS dew
point biases by
station. Again,
the widest
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GFS vs COAMPS
3 PM 05/01/22 -09/30/22

' GFS Median Dew Point Temperature Bias =-1.19 K

COAMPS Median Dew Point Temperature Bias =-0.36 K

@) ©

© g C @
IR oS

/@Q)O
oe 9 280
p '). ) 0
o o o %@“
s 253
> 0 D ‘) ® o
o «f °
) :

® o

. distribution of

/ AM in winter.

- Model bias

distributions for
dew point are
similar between

fffffffff Asia and North

America.

-6 -4 -2 0 2 4 6

8

S Median Dew Point Temperature (K) Bias

Thank you to McKenzie Sevier, Logan McLaurin, Laura Tomkins, and Jordan Fritz for their feedback and guidance. This work is supported by ONR




	Slide Number 1

