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Absgtract The complete dynamica equationsof the atmogpheric motion and the quditative theory of nonlinear atmogphere with diss-
pation and externa forcing in Hilbert gpace suggest that theinitia condition will not afect the statusof along-time numerica smula
tion with AGCMs. Inthisresearch, wefirg introduce the key pointsfor understanding the decay of initia condition effect , and then
employ two atmogpheric genera circulation modds (A GCM) ,SAMIL and ECHAM , to investigate the effect of initid condition on the
dmulation resultsin an actua computing environment with roundoff errors. The round-off error mean ensemble (REME) experi-
ments are conducted to reduce the uncertainty caused by round-off errors. The resultsindicate that in the actua computing environ-
ment , abiginitid condition error/ gporead will lead to a small fluctuating find error. But for atiny initid condition error/ gread , it will
lead to the same-magnitude find fluctuating error. Thisisagaing the theoretica andyss. However , the discrepancy can be explained
by the existence of the round-off errors which are not congdered in the theoretical analyss. Thefina error balance is consstent with
the error saturation property indicated by the nonlinear error growth theory. Theinitia error decay curvesof SAMIL and ECHAM are
obtained , from which wefind that theinitid condition error in the two A GCMs decays to thefind error within about 40 - 60 days of
integration. At last , we used theinitia error decay theory to condude that theinitiad mean ensemble (IME) iscapableof reducing the
error in dimate Smulation studies.
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1 SAMIL REME 500 hPa
( 12 REME 30 1 1 31 1 1 sa , b. )
Fig.1 Tempord evolution of the RMS (unit :gpm) of 500 hPa geopotentia height between two SAM IL
REM E experiments under the computational mode of (a) sngle precison and (b) double precison and
with initia conditions taken from those on the 1s day of the 30th and 31t integration year
of a 60 years stable climate Smulation (control run)

, 2b
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Fig.2 Tempord evolution of the RMS (unit : gom) of 500 hPa geopotentiad height between two SAM IL
REM E experiments under a time step of (a) 900 s (b) 600 s, and with initid conditions taken from those
on the 1 day of June of the 30th and 31 integration year of a 60 years stable dimate smulation (control run)
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Fig.3 Same as Fig. 1 except that the solid linein (a) and (b) represents the difference in the RM Sof
two REM E experiments, each ugng 10 randomly sdlected Samples. This configuration isfor the purpose
of obtaining a tiny initid RMS,i.e., Zgus(t=0) -0
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