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Summary

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.

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.

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.

Similarities between East Asia and North America
• Both models have a warm bias during the winter at 7 AM (the daily low)
• The widest distribution of errors occurs at 7 AM in the winter for both 

temperature and dew point
• 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

Future Work
• 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

Time series plots showing temperature data as it relates to our daily 
maximum and minimum time estimate

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

During the 
winter at 7 
AM, both 
models tend 
to be too 
warm (left, 
top row).

During the 
summer 
at  3 PM, 
both models 
tend to 
either have 
small biases 
or to be too 
cool (left, 
bottom row).
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The GFS 
tends to be 
too dry in 
both 
seasons, 
with larger 
biases 
during the 
summer 
(right 
column). 
COAMPS 
tends to be 
too moist 
during the 
winter (left, 
top left) and 
slightly too 
dry during 
the summer 
(bottom left)

GFS versus 
COAMPS dew 
point biases by 
station.  Again, 
the widest 
distribution of 
biases occurs at 
7 AM in winter.
Model bias 
distributions for 
dew point are 
similar between 
Asia and North 
America.

GFS versus 
COAMPS 
temperature 
biases by 
station. The GFS 
tends to be 
slightly worse at 
predicting 
temperatures 
across Asia than 
COAMPS. The 
widest 
distribution of 
errors occurs at 
7 AM in the 
winter. (left, top 
left)
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