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Table 1 The experiment schemes for model verification

(km) (s)
KA K-A Lex1° PBL 60 41x 41x 10 95
KAT K-A Lex1° PBL 60 41x 41x 10 95
FC F-C Lex1° PBL 30 61x 61x 10 40
FCp F-C 1°x1° PBL 30 61x 61x 10 40
FCD F-C 10 "x 10" PBL 30 61x 61x 10 40
FCT F-C L°x1° PBL 30 61x 61x 10 40
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Fig- I The illustration of model domain (shown as the Fig- 2 The latitudeongitude grid point distribution
outer rectangular) with its center (shown by a star) associated with model rectangular coordinate
and diagnostic area (shown as the inner rectangul ar)
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Table 2 The correlation between the observed geopotential height
and 12 h—predict ed variable for each experiment
/hPa
KA FCD FC FCP KAT FCT
850 0. 882 47 0.334 69 0.900 76 0. 899 00 0.967 23 0.946 44
700 0.892 58 0.412 83 0.903 52 0.905 14 0.98 52 0.965 92
500 0. 860 66 0.607 90 0.952 30 0.927 45 0.987 63 0.978 40
3. 1.1 el
X a 1,2,3.4 :
(%), - w(n)(af)m’n_{l,z,3,4,5 (2
» O ; MC in (n=1)
( 2 , 0.00 0.40 0.70 0. 90;
, 0.00 0.20 0.55 0.80 0.95; , w(n)=1
2 . 1ex1°, F-C
, , 500 hPa
9 %,3 4 %; Blackadar
.3 3% (10'x 10 ")
, , 850 hPa 0.33 , F-C M M4
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Fig.3 The distribution of geopotential height(solid lines)
in unit of gpm and air tem perature (dashed) in unit of

degree of Celsius at 800 hPa at 0000 GMT 6 July, 1991.
T he observed is shown in (a), the predicted with KA

scheme in (b) and the predicted with F-C scheme in (c¢)

Fig.4 The distribution of geopotential height(solid lines)
in unit of gpm and air temperature (dashed) in unit of

degree of Celsius at 500 hPa at 0000 GMT 6 July, 1991.
The observed is shown in (a), the predicted with K-A

scheme in (b) and the predicted with F-C scheme in (¢)

?
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3.2.1
Rc, Rc TS
12 h 3 , Rc 0. 00 mm 12. 50 mm
25.00 mm Rc 0.00 mm , TS )
;. Rc 12.50 mm  25. 00 mm
TS , 3
3 TS
Table 3 The categorical T'S assessment for rainfall in each experiment
RC= 0.00 mm RC= 12.50 mm RC= 25.00 mm
TS, TS, TS; TS TS, TS; TS TS, TSs
KA 0.397 0.614 0.571 0.083 0.171 0. 154 0. 000 0. 000 0. 000
FC 0.335 0.432 0.413 0. 228 0.397 0.363 0.099 0. 158 0. 146
FCD 0.280 0. 408 0.382 0.138 0.253 0.230 0.039 0. 062 0.057
FCP 0.412 0. 481 0. 467 0. 191 0.326 0.299 0. 094 0. 154 0. 142
KAT 0.354 0. 498 0. 469 0. 089 0. 164 0. 149 0. 000 0. 000 0. 000
FCT 0. 150 0.231 0.215 0.093 0. 156 0. 144 0. 050 0. 069 0. 065
3 , F-C K-A
Ts , Ts , FC
TS ,F-C KA ,
F-€ ,
; ,F€
3.2.2
TS
s
( Ra Rc)
)
s 4 TS
Table 4 The major rainfall TS
, 3 TS assessment in each experiment
, s TS, TS, T'S; RCi{/mm RC)/mm
Ra KA 0.058 0.267 0.225 16.04 10.22
Rc> s FC 0.143 0.318 0.283 21.82 13.77
(4) (6) , FCD 0.064 0.164 0.144 21.82 13.01
4 FCP 0.109 0.253 0.224 21.82 14. 41
KAT 0.050 0.160 0.138 16.04 11. 07

FCT 0.079 0.192 0.169 21.82 13.91
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Fig-5 Com parison of maximum rainfallin unit of mm (3 h accumulated)
and its evolution with time from 1200 GMT 5 July 1991 to 0600 GMT 6 July 1991

between the observed and predicted (F-C scheme) results
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Improvement and examination
of the cumulus parameterization
of MM4 model :examination of the
improved version of the model

DONG M eiying, YU Wei—ping, SHOU Shao-wen

(Department of A tmospheric Sciences, NIM, Nanjing 210044)

Abstract: Some numerical experiments are carried out with the improved MM4 model by
incorporating with different lateral boundary conditions and topographic forcing as well as
the different parameterization schemes of the planetary boundary layer. T his helps us to
understand the reliability of the model and to verify whether the model is able to simulate the
Mei—yu front systems together with the storm events when the Fritsch-Chappell cumulus
parameterization scheme is incorporated. A comparison is made between the simulation with
Fritsch-Chappell cumulus parameterization and that with Kuo-Anthes scheme. It is found
that the forecasting skill of geopotential height and rainfall is signifcantly improved in the
improved MM4 model. The improved version of the model is very sensitive to the lateral
boundary condition and the topography other than the parameterization scheme of the
planetary boundary layer. It should be very careful if the lateral boundary condition or

topographic forcing in the model is changed.

Keywords: the improved MM4 model, verification experiment, correlation coefficient, TS

assessment



