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Fig.1 Topography and population distribution

of the area around Tokyo. The dotted

line shows the ward area of Tokyo, and

the dashed line shows the area shown in

Figs. 2 and 3. Hatching shows the area

above 600m from the mean sea level, and

double hatching shows that above 1200

m. The stations within the ward area are

shown in “@”, and those used for the

interpolation of precipitation are shown

in “¥” and “A”. Other stations are

shown in “+”. Station names are Otema-

chi, Nerima, Setagaya, Shinkiba,

Haneda, Mito, Maebashi, Kumagaya,

Urawa, Chiba, Katsuura, Yokohama and
Odawara.
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Fig.2 Distribution of annual precipitation amount (mm) and frequency (hours). The ward area of Tokyo

is shown in a dotted line.
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Fig.3 Distribution of precipitation amount (mm) for each specified period of the year.
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Fig.4 Seasonal and diurnal variations of spatial anomalies (%) in precipitation amount and =1mm
hours.
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Fig.5 Diurnal variations of spatial anomalies (%) in precipitation amount and frequency. For annual
values, the ranges of standard error are shown in vertical bars.
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Table1 Spatial anomalies (%) of precipitation amount and frequency at stations in
Tokyo. Values for 12-18 JST are shown in parentheses together with those for

the full day.

Otemachi Nerima  Setagaya Shinkiba Haneda

Precipitation amount

Annual 4,0(8.00 3.7(7.8) 4.1( 6.9 —6.9( —6.7) —5.2( —6.0)

October-March 2.8(0.8) 2.5(3.3) 4.6( 5.0 —8.8(-11.2) —8.1( —9.0)

April-September 4.7(12.5) 4.4(10.4) 3.8( 8.1) —5.7( —3.6) —3.4( —4.0)
Precipitation frequency

Hours with=1mm  0.2( 1.7) 3.8(5.2) 3.1( 3.4 —6.0( —7.1) —5.2( —5.9)

Hours with=23mm  3.3(2.3) 1.5(1.2) 2.7( 5.1) —8.1( —7.9) —7.6(—10.9)

Hours with=5mm  7.4(14.7) 0.8(6.3) 3.5(—0.5) —7.5( —2.1) —3.1( —0.6)

Hours with=10mm  9.7(21.2) 4.3(23.1) 0.6( 7.8) —8.1( 0.1) —4.9C 1.6)

Days with=1 mm 0.2 3.7 3.2 —-5.3 —4.5
Significant at levelsof : ___ 1% ;__ 5% 10%
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Fig.6 Long-term changes in annual precipitation amount and precipitation days. The raw values (pn: in
Eq. (8)) are shown in “+”, and those filtered out of ambient variations (pn.—ZfuCir, Where K =4)
are shown in “O”. Dashed lines indicate the linear trend (a;+ b:n).

Table2 Linear trends of annual precipitation amount (mm/(50
years)) and precipitation days (days/ (50 years)) at stations

in Tokyo.
Otemachi Nerima Setagaya Shinkiba
Amount Days Amount Days Amount Days Amount Days
K=2 16 1.3 4 8.7 152 10.8 37 11.9
K=3 24 2.0 46 9.6 153 10.8 37 12.6
K=4 20 2.0 41 9.6 145 10.8 38 12.7
K=6 10 1.9 42 9.8 155 10.5 47 13.3
Significant at levels of : 1% . 5%.
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Fig.7 Comparison of diurnal precipitation var-
iations (normalized by the daily mean)
at Otemachi obtained from : @ observa-
tion for 1979-1994, @ observation for
1886-1923, and @ spatial interpolation
for 1979-1994. The left part shows each
of @, @ and @. The right part shows the
ratios@ + @and ® +~ @. For @ and
@ + @, the ranges of standard error are
shown in vertical bars.
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Fig.8 Scatter diagrams of precipitation
amount at Otemachi for specified
hours of the day of each year. Thin
dotted lines indicate the y =x relation.
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Spatial Anomalies and Long-Term Changes of Precipitation in Tokyo
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Abstract

Spatial distribution of precipitation in and around Tokyo were studied in search for urban
anomaly by using data from the AMeDAS raingauge network for 16 years (1979-1994). The
anomalies at five stations in Tokyo were defined by the departure from a quadratic interpolation
based on 21 stations outside the city. Also, the long-term precipitation changes were analyzed by
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using data prior to the deployment of AMeDAS raingauges. The findings are summarized as
follows : (a) Stations in the central and inland area of Tokyo show a positive anomaly of precipita-
tion, while those in the coastal area of the city show a negative anomaly. (b) The positive precipita-
tion anomaly tends to be enhanced in the early afternoon of the warm season, reflecting the large
anomaly in the frequency of heavy precipitation (=5 mm/hour). (c) The feature in (b)is most
conspicuous at the station in the central area of the city, where the diurnal variation pattern may
have changed during the 20th century toward a higher percentage of precipitation in the afternoon
than in other time of the day. (d) The stations in the inland area of the city are characterized by
positive anomalies in the frequency of precipitation in general (=1 mm/hour and =1 mm/day), as
well as a long-term increasing trend in the number of precipitation days (=1 mm/day). Part of these
anomalies and changes may be attributable to urban effects, although a conclusive judgment will call

for further evidence.
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