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ABSTRACT

Diurnal Cycle of Convection, Clouds and Upper
yunyan Zhang, Steve Klein and Renata Mccoy
PCMDI, Energy and Environment Directorate, Lawrence Livermore N

Multi-scale Modeling Framework (MMF) is a new approach in which the conventional cloud parameterization in global climate models is substituted by the cloud resolvinge
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on their native scale. Previous observational study ( Tian et al, 2004) shows that there s a clear land-sea contrast in the diurnal

to make an assessment on the diurnal cycle of deep convections in the MMF based on this relationship

1 micrometer) are simulated based on the MMF cloud microphysics, surtace properties and the atmospherie vertical structures of lemperature,
in Tian et al. 2004, Monthly mean, diurnal composites and anomalies are constructed and compared to both the satellite data and the MM|
Southern Great Plain (SGP) site are also analyzed and compared to the MMFE output data on the nearest GCM grid point to the SGP site.
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Diurnal Anomalies in Tropics

Retrieved Precipitation Index (mm/day) based on MMF data
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Figure 1: Monthly mean precipitation. Notice |

that in the middle panel, the retrieved PI is much Fig 2:Diurnal amplitudes

fugher than both the satellite data (upper) and the diurnal amplitude

the MMF model output (lower). and can be determined from the orientation of the
clock. Arrow pointing upward indicate
night), downward indicate a peak at
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and phases of precipitation. The length of the arrow depicts
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d peak at 0000 local standard time (LST mid- l
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peak at 0600 LST (dawn), and toward the left indicate a peak at 1800 LST (sunset)
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F1g 3: Diurnal anomalies in deep convection
precipitation (Pl), high cloud amount (CLD).
and upper tropospheric relative humidity
L H) for spacial weighted average over ropi-
cal ocean (left three) and tropical land (right

three) regions

Figure 4 shows the monthly mean
brightness temperature at 11 micro
(1B11) from satellite (upper) and the re-

rieval based on MMF data (lower).

July 1999

Figure 5 shows the probability density
tunction for retrieved TB11 on land
(right) and ocean (left) compared to ob-
servations

restimation ot both |'|IH|'I.'I|'\

lue (Fi1g 1) and diurmal umpli-

) and biased ph IS¢ on land

(ricy \‘1, ')l '!\_,\;‘. A1 1¢-

) 1N the re
‘ 1O the s.n.l\.lgxlllhIllt"’l Ol IPI\' 1C-
(rieved 311 hields (Fig. 4 &5) based on
Vi SIS that MM
biased i erther the

i !wlnl Iu;' Ne ;‘;:"ll {100 l'u"__‘||\‘\i l-’l\v‘

"\,\”" .

data | NIS SLIPT L
5 :|'| t‘l :'\,'it" 1ias '\"
irc¢a ol

mycetion "h" LOWETS (OO ‘.“_;'L :

1Tropos

ational Laboratory

( zhang25@lInl.goy )

models, thus ¢loud related dynamic

al, physical and chemical processes ¢
lativ i ol OCESses ¢
relative humidity (LUTH). high clouds (CLD)y } an be

phere Humidity

and precipitation index (P1). Our study aims

nulations and satellite observations (Tian et al, 2004). Brightness temperatures (a1 6.7 and

h clouds and UTH

| analysis are presented.
Diurnal Cycle
m Season M

ARM SGP Wa Aay- August

'-

Local Time (hour)

Figure 6.

;

are retrieved from the brightness temmers | -
| : - DIg | peratures with the same
iinuous forcing data (Xie et al 2004) from same algorithm

Atmospheric Radiation Measurement (ARM)

iIn ARM-SGP Site

3-year ARM SGP continuous torcing data for warm season are
analyzed (366 days). | Igure 6 shows the cumulative probability

lor cases (among 366 days) with precipitation rate under a
cific level at a specific LST.
A primary peak is

Area above 90 percent is sh .
Mg before dawn (0300 LST) and a secondary
pcak 15 In the late afternoon (1800 LST). Based on the precipi- B
tation rate magnitude and peak time, diumal composites of pre. 8
cipitation (Fig.7) and cloud fraction (Fig.8) are constructed
among three categories: weak (second row ). daytime (third [ow) E
and nighttime (last row) precipitating cases, Shaded area inFig
7 shows the specific studied time period. -
lowing diumnal cycles are also shown.
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Figure 9: Diurnal composites in July at the ARM SGP site for
cloud fraction (left two) and precipitation rate (right two) based
on MMF output data (upper two) and ARM SGP continuous fore-

ing data (lower two).
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