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Abstract Present study is associated with the key idea underlying targeted observations of the initial state for nu-
merical forecast of mesoscale low on Meiyu front, which is called in China, Baiu in Japan and Changma in Korea and
is the main synoptic system that brings rainfall to those countries during summer monsoon season every year. Me-
soscale low on Meiyu front is one of the most important mesoscale systems associated with heavy rainfall. The effect
of regional uncertainties of the initial state upon numerical forecast of mesoscale low on Meiyu front is concerned.
The estimate of initial uncertainties is obtained by the differences between the NCEP and T106 reanalysis data. Con-
trol experiment is performed with NCEP data in whole model region. The impact of regional initial uncertainties is

studied by a change of initial data from NCEP to T106 reanalysis first in whole model region, and then inside or out-
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side the selected regions. Results show that regional uncertainties of the initial state have important impact on the nu-

merical forecast error. Some improvement of numerical forecast may be obtained by improving the quality of initial

state in certain region. However, this kind of effect is complex in that it is associated with weather pattern, individ-

ual case and the interaction between uncertainties of different regions. The regional uncertainties of the initial state,

which have important impact on numerical prediction of mesoscale low on Meiyu front, should locate on and in the

vicinity of Meiyu front zone. Probably, the wind field plays an important role and the better depiction of low-level

wind shear and jet could result in the improvement of numerical forecast of mesoscale low on Meiyu front.
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raphy exceeds 1 500 m. Hereafter)
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Fig. 3 Wind differences at 850 hPa between the control experiment 1 and the experiment 3 for the first case (units: m+s™!). (a, ¢) t=

0 h, corresponding to 0000 UTC 27 June; (b, d) t=24 h, corresponding to 0000 UTC 28 June. The box in (a) represents the first region

for this case
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gion for this case
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Fig. 9 Wind differences at 850 hPa between the control experiment 1 and the experiment 5 for the second case (units: m+s™!), (a, )
t=0 h, corresponding to 0000 UTC 23 June; (b, d) t=24 h, corresponding to 0000 UTC 28 June . The box in (a) represents the second
region for this case



<& 5 W OB OB

580 Climatic and Environmental Research

11 %
Vol. 11

40°N

359N {8

95°E 105°E

&9 &)

14] —0— AK3 Experiment3 . . .
13 —0— %4 Experiment 4 N
12 :
1.1
1.0
0.9
08
0.7
0.6
0.5
04
0.3
0.2
0.1

{8 Ratio

0

0000 0300 0600 0900 1200 1500 1800 2100 0000
23 Jun

K& Time (UTC)

110°E

24 Jun

o~
115°E

Fig. 9 (Continued)

1.4 —0— W5 Experiment 5 : (b)
—0— K6 Experiment 6

HAH Ratio

0

0000 0300 0600 0900 1200 1500 1800 2100 0000
23 Jun 24 Jun
K Time (UTC)

B 10 S4Bl 2 35 3~6 K5 KAX T3 IR 1 850 hPa R HRY Iy 2 AR FHBR LIRS 2 A% T3 SRR 1 AR B /S 9 LU 8

FEBTENEAE . (a) K5 3 AR 4; (b) X% 5 ALK 6

Fig. 10 The ratio of area average variances of wind forecast error at 850 hPa of experiment 3—6 with regard to control experiment 1 to the corresponding
value of experiment 2 with regard to control experiment 1 for the second case; (a) experiment 3 and experiment 4; (b) experiment 5 and experiment 6

B R X, BmRAXK, T2
—FHBLA BN 2R R BRI .

SR, RNWERFMBEIMREREDET
BESREIRE, BRYIL RN BHRR
EWEHANRGAE, EHREERARTH.
RHARKRER. BHNIERMAEE. XHEN
B REREXFRZER RS ESRLEETK
AWRRARME, ROGKRIERLEGMEER
BEEN, TR, ARTPEIERS. Gk
Jid+ o &80 HFEENEMSERE -ER, @

B R E K B A R IR BT R 45 R . XX
—[RIRE, BEARWRIBE  F T R e X A e
X Xt BisR iR 2 A B EAR A 89 3 8 890 i B
LR SRt Tk, T RASR Bt — By 5 HiE
HERRITR

BE, BRI —K, AXHGRRHD
BIAtREl, MR SR ZEF UG T AR
KRB Z B SRR ERN, HARHRE
—REWIRPREMERAER, %77 KA
WEA T ESAFH T, LBBESITEX



58
No. 5

EMHE. XIBPHTREN T T RERESE TR R0
DONG Pei-Ming, et al. Impact of Regional Uncertainties of the Initial State upon ++* 581

LR TR o BT SR SR 43 O TR AR

E— A BRTBIOE X S B 2 R 2 0 T 8 R U
RS REER.

B OB ANRBLEMRARFEAVBRFREERE
W, FFEEE.

(1]

tz2]

(3]

L4]

(5]

[6]

BEL#k (References)

FERY, K0T, EARIR BT BRI AT, SRR
#, 2004, 32 (1); 1~5

Dong Peiming, Zhang Xin. Targeted observations and ad-
joint sensitivity analysis. Meteorological Science and Tech-
nology (in Chinese), 2004, 32 (1): 1~5

Emanuel K A, Langland R H. FASTEX adaptive observa-
tions workshop. Bull. Amer. Meteor, Soc., 1998, 79 .
1915~1919

Snyder C. Summary of an informal workshop on adaptive
observations and FASTEX. Bull. Amer. Meteor. Soc. ,
1996, 77 . 953~961

Langland R H, Toth Z, Gelaro R, et al. The North Pacific
Experiment (NOPREX-98): Targeted observations for im-
proved North American weather forecasts. Bull. Amer,
Meteor. Soc. . 1999, 80 . 1363~1384

Szunyogh 1, Toth Z, Morss R, et al. The effect of targeted
dropsonde observations during the 1999 Winter Storm Re-
connaissance Program., Mon. Wea. Rev,, 2000, 128 .
3520~3537

Toth Z, Szunyogh I, Bishop C, et al. The use of targeted
observations in operational numerical weather forecasting.
Fifth Symposium on Integrated Observing Systems. 14--18
January 2001, Albuquerque, New Mexico

£7]

£8l

[o]

[10]

[

(12]

Miguez Macho G, Jan Paegle. Sensitivity of North Ameri-
can numerical weather prediction to initial state uncertainty
in selected upstream subdomain, Mon. Wea. Rev. , 2001,
129 . 2005~2022

Zhao Sixiong. Energetics of cyclogenesis on Meiyu (Baiu)
front. Proceedings of Palmen Memorial Symposium on Ex-
tratropical Cyclones. Helsinki, Finland: American Meteor-
ological Society, 1988, 205~208

AR, AT, MR K IR S IR .
}ﬁmﬁ%ﬁ?ﬁ, 1996, 7 (2); 138~144

Hu Bowei, Pan Efen, Two kinds of cyclonic disturbance
and their accompanied heavy rain in the Yangtze river valley
during the Meiyu period. Quarterly Journal of Applied
Meteorology (in Chinese), 1996, 7 (2). 138~144
B, HACE, LRSS R 58 LR E
JRAHE. RS RFER, 1996, 7 (2): 153~159

Sun Shuging, Du Changxuan, The maintenance of Meiyu
front and development associated disturbance. Quarterly
Journal of Applied Meteorology (in Chinese), 1996, 7
(2): 153~159

HRB, BB 31 RN R AR B R R BRI
GEE)) HISEIER. KSFIE. 2004, 28 (6). 876~891
Dong Peiming, Zhao Sixiong. Analysis study on continual
meso-scale lows (disturbances) on Meiyu front associated
with heavy rainfall in 22--30 June 1999. Chinese Journal
of Atmospheric Sciences (in Chinese), 2004, 28 (6): 876
~891

HRY, RERE BREREDRERE Qi) RHE
FREEDTR. EEIRHEIF, 2004, 9 (4): 617~633
Dong Peiming, Zhao Sixiong, Numerical study of two kinds
of mesoscale lows (disturbances) on Meiyu front and asso-
ciated heavy rainfall. Climatic and Environmental Research

(in Chinese), 2004, 9 (4); 617~633



