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Influence of Round-off Error on Simulation of Summer Climate
in the Northwestern Pacific and East Asia in an AGCM

HUANG Gang' ,HU Kai-ming*”

(1. RCE-TEA , Institute of Atmospheric Physics,Chinese Academy of Sciences,Beijing 100029 ,China;
2. Center for Monsoon System Research, Institute of Atmospheric Physics,Chinese Academy of Sci ,Beijing 100190, China;
3. Graduate University of Chinese Academy of Sciences,Beijing 100049 ,China)

Abstract: The influence of round-off error on summer climate simulation in the northwestern Pacific
and East Asia has been investigated by using AGCM (atmospheric general circulation model) which is
compiled by single precision and double precision. It is found that double precision computation has bet-
ter skill than single precision one when simulating zonal wind at 850 hPa in the region. And the reason
is also investigated,and the simulating results of 850 hPa zonal wind are mainly studied. The first em-
pirical orthogonal function( EOF) mode of 850 hPa zonal wind simulated by double precision computa-
tion is better than that by single precision one,and the second mode time series of the double precision
computations has a higher correlation coefficient with the second EOF mode time series of observa-
tions. Results show that the round-off error may result in higher atmospheric internal noise in the north-
western Pacific and East Asia,which can weaken the model simulation skill , therefore the double preci-
sion computation can better simulate climate than single precision one in this region.

Key words ; round-off error ; northwestern Pacific ;climate in East Asian; AGCM
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Fig.1 Climatology distributions of (a,c,e)summer precipitation(mm/d) and (b,d,f)850 hPa wind( m/s) (a,b:simulations
with single precision;c,d:simulations with double precision ;e precipitation field from CMAP;f:wind field from ERA-40)
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Fig.2 Correlation distributions of the summer 850 hPa zonal wind between observations and (a) AMIPr4 simulations and (b)
AMIP18 simulations ,and (c)their differences ( Fig. 2b minus Fig. 2a) (Regions marked with oblique lines indicate the 0. 05 sig-

nificance level)
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Fig.4 (a)The first and (b)second EOF modes of JJA-mean 850 hPa zonal wind over the region(20° S—60°N,90°E—180°)
in the AMIPr4 experiment
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Fig.5 (a)The first and (b)second EOF modes of JJA-mean 850 hPa zonal wind over the region(20° S—60°N,90°E—180°)
in the AMIPr8 experiment
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Fig.6 (a)The first and (b)second EOF modes of JJA-mean 850 hPa zonal wind over the region(20° S—60°N,90°E—180°)

in the ERA40 data
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Fig. 7 Time series of the first EOF modes of JJA-mean 850 hPa zonal wind over the region (20° S—60°N,90°E—180°) in the
AMIPr8 experiment( thick and black line) and ERA40 data( shadings)
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