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RAINFALL DISTRIBUTION OF BAIU FRONT SURROUNDING
JAPANESE ISLANDS DURING JUNE 1989

By Pingping XiE and Yasushi MiTsuta

Synopsis

The method developed for estimating rainfall over several sample areas over the main islands of
Japan from IR imagery data of GMS is extended to estimate rainfall over a wider region including the
Japanese islands and their adjacent ocean. In extended method, the proportional coefficients between
rainfall and cold cloud fractional coverage, FC are assumed to be linear functions of latitudes and calcu-
lated for the 3 types of rainy clouds by using IR and rainfall data of AIP/1. The extended method
gives a relatively good estimation of rainfall in applying to the whole AIP/1 data, with relative errors
of 73% and 17% for daily and monthly estimation, respectively. Rainfall features of the Baiu season
are then investigated through IR estimation for June 1989. The total monthly rainfall for the period is
distributed in a band-like shape exteding from west to east, showing its maximum on 35°N in the latitu-
dinal section and a sudden decrease to the west of 130°E in the longitudinal section. The latitudinal
distributions of rainfall relative to the Baiu front show almost the same shape with their maximam at
1.25° north of the front at the surface over both land and ocean, but the peak amount is larger over the
island than that over the ocean.
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Table 1. Thresholds and Regressional Equations

TYPE THRESHOLD. REGRESSIONAL EQUATIONS
A 245K E;=2.527-FC,
B 235K E,=2.820-FCq
C 255K E;=1.238-FC¢

E;: IR estimation of hourly rainfall in mm
FC: cold cloud fractional coverage
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Fig. 1. The investigation area of GPCP-AIP/1.
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Table 2. Thresholds and Regressional Equations Used in the Extended

Method
TYPE THRESHOLD REGRESSIONAL EQUATIONS
A 245K E,=(4.779—0.059 ¢)FC,
B 235K E,=(6.383—0.106 ¢)FCg
C 255K E,=(3.956—0.062 ¢)FC

Eq:: IR estimation of hourly rainfall in mm
¢: latitude in degree
FC: cold cloud fractional coverage
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Fig. 2. Proportional constants at various latitudes for the 3 rain types of clouds.
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Table 3. Comparison between Radar-AMeDAS Composite Rainfall and IR
Estimation of Rainfall

DURATION OBS. EST. RATIO CORR. ERROR R.E.
1 HR 0.4 mm 0.4mm  0.98 0.41 0.5mm 107.2%
3 HR 1.3 1.3 0.98 0.45 1.3 98.1
6 HR 2.6 2.6 0.98 0.48 2.4 91.6

12 HR 5.3 5.2 0.98 0.54 4.3 82.0
24 HR 10.3 10.2 0.99 0.59 7.5 73.1
2 DAY 21.3 20.7 0.97 0.61 13.1 61.6
5 DAY 53.2 51.2 0.96 0.74 18.0 33.8
10 DAY 93.1 91.9 0.99 0.81 25.6 27.5
30 DAY 79.4 275.6 0.99 0.88 48.1 17.2
OBS.: mean of radar-AMeDAS composite rainfall

EST.: mean of the IR estimation of rainfall
RATIO: ratio of EST. to OBS.

CORR: Correlation coefficient between the estimation of rainfall and the
composite rainfall
Error: mean of the absolute of error of estimation compared to the composite

rainfall
R.E.: relative error defined as the ratio of ERROR to OBS.
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Fig. 3. Scatter of the radar-AMeDAS composite rainfall and IR estimation of rainfall for 24
hours.
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Fig. 6. Distributions of a) radar-AMeDAS composite rainfall and b) IR estimation of rainfall of June
1989 over the investigation area of GPCP-AIP/1.

(35. OON. 133. 75E)

25
U — Ground trufd
20
——— Bslimation
15 J

Rainfall (mm)

1
[}
L]
i
1
]
1
]
1]
]

A
i y :
'\ 4 \ ;
'] 0
[y, t [ A, s
0 B I e W DY AN A

1 2 3 4 S 6 7 8 9 310 11 12 19 34 1S 16 317 3D 18 20 21 22 23 24 25 26 27 20 29 30 JIY

1888. 06.

-
o
T e e o e

wn
s

1 2 38 4 5 8 7 8 8 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 20 29 30 JST

1888. 06 .

Fig. 7. Time series of radar-AMeDAS composite rainfall (dashed line) and IR estimation of rainfall
(thin line) at grid (35.00°-36.25°N; 133.75°-135.00°E) for a) 3hour and b) 24 hour
accumulated data.
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Fig. 11.

Latitudinal distributions of daily rainfall (solid line) and daily-averaged cloud amount (dash line)
relative to the position of surface front in the subregions.
3 sub-regions are not shown in the figure because no front moved into the range during the
period. The surface front positions are read from the surface weather chart at 0900]JST.
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Fig. 12. Normalized spectral density (NSD) distributions of the time

subregions.
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Fig. 13. Space-time lagged correlations of the rainfall for all of the subregions except the most
northerly three. The 5 lines in each figure show the correlations with time lags of —12,
—6, 0, 6 and 12 hours, respectively. The value in the abscissa represents the longitudinal
distance to the east of the reference point.



