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—Inter-annual fluctuation of heavy precipitation in Kiyosumi—
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Table 1. Annual precipitation observed at the Kiyosumi Weather Station: re-calculated and
published data.

=3 BLEtEE AKE = F BrEME ARE =
1904 (BRIE 37D 1953 (FEFN128) 22357  2280.0 A 443
1905 (BHi&38)  1958.1 1954 (BF129) 29743 29743 0
1906 (BE7A 39) 1955 (FEFN130) 22514 22514 0
1907 (HRi& 40) 1956 (FEfn31) 24534 24534 0
1908 (BHJS 41)  2050.7 1957 (FEfN32) 23842  2384.2 0
1909 (8Hi542)  1915.0 1958 (F8f133) 23505 23505 0
1910 (BAE 43) 1959 (FEfn34) 26335 26335 0
1911 (BRS 44) 1960 (BEF135) 27942  2794.2 0
1912 (BAI&45)  1785.2 1961 (FEF0136) 19068  1906.8 0
1913 (KIE2) 1286.1 1962 (FEf037) 20893  2089.3 0
1914 CKIE3) 1261.2 1963 (MBFfN38) 23065 23065 0
1915 (CKIE4) 2085.8 1964 (FEF039) 18448 1844.8 0
1916 (KIE5) 2767.2 1965 (FEF0140)  1964.3  1964.3 0
1917 CKE 6) 1966 (F141) 21764 21729 A 35
1918 (KET) 1899.8 1967 (FEFN42) 20060 20026 A 34
1919 CKIE8) 2471.6 1968 (FEfN43) 25789 25499 A 290
1920 (KIE 9) 2833.5 1969 (HEF044) 22167 22066 A 10.1
1921 (KIiF 10)  2586.0 1970 (F@fn145) 21810 21826 A 16
1922 (KIF11)  2366.0 1971 (FEF046) 22044 22048 A 04
1923 (KiE12) 22218 22218 0 1972 (B8f0147) 26708 26705 A 03
1924 (KIE13) 21445 21445 0 1973 (FEFN48) 19479 18315 A 1164
1925 (KIiE14) 23156 23156 0 1974 (FEF149) 20114 19410 A 704
1926 (KIF 15) 16550  1655.0 0 1975 ()@FN50)  1406.1  2289.0 A 117.1
1927 (BEF02) 1959.7  1959.7 0 1976 (BF051) 25148 24820 A 328
1928 (FEF13) 3226.7  3226.7 0 1977 (B@F152) 24099 23815 A 284
1929 (FEF14) 24741 24741 0 1978 (F@f153) 15708 15160 A 548
1930 (FEF05) 20064  2006.4 0 1979 (FBF054) 24623 24265 A 358
1931 (Fgfn6) 24743 24743 0 1980 (FEFn55) 28129 27815 A 314
1932 (RBfI 7D 19824  1982.4 0 1981 (F@fn56) 17924 17600 A 324
1933 (FEf0 8) 19235 19235 0 1982 (BBFn57) 2690.0 26550 A 35.0
1934 (HEF09) 20188 20188 0 1983 (FEFN58) 26074 25865 A 209
1935 (BBf010) 24882  2488.2 0 1984 (FEF059) 14879 14410 A 469
1936 (|EF011) 23804 23804 0 1985 (BEf160) 21358  2085.0 A 508
1937 (FEF112) 19424 19474 A 5.0 1986 (IBfn61) 22669 22395 A 274
1938 (@BFN13) 28468 24468 A 4000 1987 (B@fN62) 21596 21320 A 276
1939 (B3f014) 24866  2486.6 0 1988 (FBf163) 24052 22500 A 1552
1940 (FgFn15) 17934 17934 0 1989 (A@fne64) 30243 28610 A 1633
1941 (F@fn1e) 28717 28715 A 0.2 1990 CEm% 2) 27476 26225 A 1251
1942 (BBfD17) 17920  1792.0 0 1991 CEm3) 25312 25130 A 182
1943 (FEf018) 1850.0  1850.0 0 1992 (GEpk 4) 23519 2321.0 A 309
1944 (BBF019) 19817 19817 0 1993 (FR% 5) 2457.7 24410 A 167
1945 (FEFN20) 24436 24436 0 1994 (iK% 6) 18535 18360 A 175
1946 (FEf021) 18538 18538 0 1995 CERL7) 19370 BEeed /A 101.0
1947 (W@fn22) 15143 15241 A 9.8 1996 (% 8) 2175.3 A 2493
1948 (FBf023) 25584 25584 0 1997 CGER% 9) i A 112
1949 (WEF024) 25145 25145 0 1998 (GEA% 10) 20830 A 350
1950 (B@fn25) 23783 23783 0 1999 GEk11) s A 2458
1951 (FEF026) 26529  2652.9 0 2000 (PR 12)  2015.4
1952 (FBfn27) 2544.1  2544.1 0 2001 CGFR% 13)
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Fig. 1. Mean daily precipitation and ratio of rainy days for 79 years on each day with their 10
days running averages (soild curved lines).
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Fig. 2. Fluctuation of seasonal precipitation for 79 years with linear regression lines.
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DERE L CHIELTWB T EER LT, MEREBLROR, EoBKESEML, & K0
KBS L TOEEVWI AREORERE, BAEBHTOBRIL CHHELTV S, g
B ERGERIEE O 1930 (FEF05) 43 H~1990 (R 2) 42 A To 60 EOBEKE > —
FIEXL T, HEREREEEROBITEIT - 1R, HLEORKBIMML THY, MR
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Fig. 3. Increment of top 20 daily precipitation for 79 years.
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-3 13, IERBIEMKE (BRETROARXVWHB/KES: 146, 2&B%2 246, UT, N&EH%Z
NALE LTERLIZHBEKR O 79 ERIOWMNEE 1A»5 20 LEFTIKODVWTRLALLDT
B3, 12 K0 TIREIMER, 136PIBROTHLEBSEERIICS 5 2 &b 5, HINRIE
BT 1~3 I TARE L, BAD 2 A HEKBOEMRIT 19 mm/100 FETH - oo NEMFRED
HE 2L ABKBSKREEREEEREROBITEN S 3 & W 5 JRHRERIE, ERE 2% TEL
ah, 16 SHALCSVTIRERE 10% TEHEh, T2 TH LM, HETHCE
BETHBEVZ D, 105 36 E TOHBKEBORELLERK-4 IT/RT, 160 HREKEIZF
K-> TRELESLDVTHD, BEPCETENLLOFBMIRSSEEINSILERLTY
3, FHICHANT 26, 3MOHBKROESD ZFB/NE,

s (2000) 13, HEO 120 FROBBKERT — & ZIEMINCEITL, 160205 5 (0% THHE
@A RET—FT, 6065 10 fLc> W TRBDEBE E/RYT T EARL TV S, IHERWHE
MUTWVAEEEE S 3 LGS h-> % 54, HEEBBICBVWT, LAIoBREKESE
MR B EIEIB L TV B, EEOKNOMEIMEARIE, EHLOFEL T THIATEZS S
OTEHEVWT &%, CORBERIIREBLTVS,
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Fig. 4. Fluctuation of top 3 daily rainfall.

value of x- axis

00—+

79 years increment of the number of
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Fig. 5. Relationship between 79 years increment of the number of days with precipitation
exceed to N (mm/day) and N.
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BEDS, KREFREEREROMTENS S 5 &V O IRERGE, GRE 10% THEEIS NP -
tzo TTTELNIBROBEMERIZ, FETHICAE TRV EWVZR 5,

HE7kE N mm P EORRBEEIE, N=190, 200 TERERICE U, 190 mm Pl EOH
Mkl 79 4ERIT 14 8] CE 66 FIc 1E) BllahTwd, F2iIKENLO6DY R b ERT,
190 mm P EOBKEABRAIL 72513, 1918~38 4D 21 4RI 6 @], % TF 1986~96 £D 11
FERIC 4[EEZVOIE LT, 1939~85F0D 47 FEF IO T» 4B TH - 1o BB, Thidd
CETHRE OB/ 10 B E LABMEORAMTS D, BA 24 BEBARIES Stk
183, BIZIZ 1996 4E 9 A 22 Hicid#f 20 Frfi7k& 3568.1 mm ZFEFL TV 5,

HE/kE Nmm Do BoBKKEE N & OB%R%E N=50~100 (10 mm %|&) 22\ T
-6 127" d . HREKE Nmm LI EDHOKREKER R VR SEIERICH D, N=50 OROHY
MRt 134 mm/100FETH - 12, KITIRRL TV LA, HEKE 50 mm KiED H ORRRERIK
BB ERICH D, BORIZ 126 mm/100 £ TH - 72, NEMFIREDFER, HEEKE 50
mm P EDHOBKKE, 50 mm Kifd B ORKEKED, KEFRLEFHREROHTELH B
LWV RERNE, & SICEREK 10% TEHNSNE D -1, T THLNEM « BMERNI,
FEHNCEBR TR VWE WL B,

HEEKE N mm Pl Lo HoBBKENS2EABICED 2E&bERICK-6 IR, ElEbiR
Mk EEREC, N=50~100 O&EFE T Fh &EIMERICH D, N=50 OFFOEME I 6.2%/
100 4ECTdh - 12 EMFIREDFER, HIE/KE 50 mm Ll Lo 0 OREKESEMKEIC D 2
&, KEFREEREROBITEN S 5 & W HIBEIGIE, BRE 2% TEAsN/, T
TES N EE OMIMER Z, HEHHICERTHEEVWZ 5, K717, HEKE 50 mm Ll Eo
HOBKKBA2BKEIC 5 2 EEORFLEERT, oo ERREVLOD, FHRERIC
A> THEEBDWAREL L >TWB I EDFTARN S,

e « B8 (2000) 13, EEREICB I 3 EZR0OBKEORFERLEMBITL, 8 ROEEHE Ik
Wi, BKORBICRIEBESZEIZEVHOD, BKOKBEI D 3 EBOWBKOEISHERIC

%2 HRKE 190 mm LI EDOKFY R b (1918~1996)
Table 2. List of days with precipitation above 190 mm. (from 1918 until 1996).

F HH HigkE BlhEd 3RRHR (e

1921 (KIE10) 10H 9H 2090

1924 (KIE13) 9H16H 2610

1928 (HFFO 3 68 28 1950 F /iR - P/ REJKHER A, Dbk
1931 (HE%06) 9H27TH 2274 BIE

1936 (\BF011) 7H 98 2100

1938 (ABF113) 10H20H 2004 BIE

1945 (FEF120) 8H22H 2950

1960 (FBFI135) 8H20H 2370 R 145

1967 (A@fn42) 6H28H 1970 i an?355]

1971 (A@fn46) 9H 7H 2093 EE 255

1986 (FEfn61) 8H 4H 1920 R 105

1989 (ERK 1) 7H31H 1997 HE 11,12 5

1990 (GPRk 2) 9830H 2171 BE 205

1996 CERk 8) 9H22H 2172 BE17 5 L REBOKIERIBE, < ORBEN
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Fig. 6. Relationship between 79 years increment of total amount of precipitation exceed to N

(mm/day) and N, and between 79 years increment of the ratio of the total amount of
precipitation exceed to N (mm/day) to the annual precipitation and N.
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F I & BHIFRIBEE LA ARAAT Y L a L— v a v OERE, BEICEY, BOBKOE|SH
N 2EESHZ L%, ZLOWAEMERL TV 5, BREESTTIRETLTVWEILE
EZZ N, AFETHONIERE, TEFVVial—va VEREBELTVIENVE 3,

VL. # )

TEEBHEBBRSICB T 5 19FEMO 7 — % 2T L, Bk KR OB OBRELE
LIZDWTHEIT Lo ZOREER, IRD T Ehbh - 12,
1. HEKE, BKkBHES, MRNBEEBMBE0 20— %265, BRLL D SHFHHO
HH, BIKE, BKEEISKEZ L,
2. HLERKRIWIMER (&3 177 mm/100 £), K EXOBKRER/DERE (&
181 mm/100 4E) ZRTH, Th SOMEEBHHIICERETIRE L,
3. BR/KE® 14625 12 61 F TOREZLIEIMER 2R Y. 1~3 ML OBEIMER] 12T
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Fig. 7. Fluctuation of the ratio the ratio of the total amount of precipitation exceed to 50 mm/
day to the annual precipitation.
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Summary

As a part of research concerning precipitation characteristics in the Kiyosumi Range in
the Boso Peninsula, the long-term. trend of the seasonal precipitation and some factors
related to heavy precipitation at the Kiyosumi Weather Station were analyzed. Seventy
nine years daily precipitation records from 1923 until 1996 were used. It was found that the
spring and summer precipitation increased whereas the autumn and winter precipitation
decreased. The maximum daily precipitation for each year increased. The number of rainy
days with precipitation larger than 50 mm/day, the precipitation amount and proportion of
precipitation to the annual precipitation by precipitation larger than 50 mm/day also
increased.

Key words: Precipitation characteristics, Kivosumi Range, Inter-annual variation,
Heavy precipitation



Abstract

Precipitation Characteristics in the Kiyosumi
Range of Boso Peninsula (II)
—Inter-annual fluctuation of heavy
precipitation in Kiyosumi—

Koichiro Kuraji, Chieko YAMANAKA, Toshio NAGASHIMA,
Isamu KARAKAMA and Makoto SuzuK1

As a part of research concerning precipitation characteristics in the Kiyosumi Range in
the Boso Peninsula, the long-term trend of the seasonal precipitation and some factors
related to heavy rain at the Kiyosumi Weather Station were analyzed. It was found that the
spring and summer precipitation increased whereas the autumn and winter precipitation
decreased. The maximum daily precipitation for each year, the number of rainy days with
precipitation larger than 50 mm/day, and the precipitation amount and proportion of
precipitation to the annual precipitation by precipitation larger than 50 mm/day increased.

The Examination of Location Information Communication
System to Develop a Forestry Vehicle
Management System

Kazuhiro ARuGA, Koji NAKAMURA, Akio FuniiwaRra, Toshihiro Sarro,
Toshio Nitami, Hideo SAkAI and Hiroshi KOBAYASHI

The paper describes first the forestry vehicle management system and then discusses
the precision of location information and the availability of the communication system in
the forest. The precision of GPS is not accurate enough to develop the forestry vehicle
management system. Therefore, the precision of location information must be improved
using both GPS and other sensors. The real-time and long-distance transmission test of
GPS data using cellular phones succeeded, but cellular phones cannot always be used in the
forest. Therefore, utilization of the satellite communication system must also be discussed
to develop the forestry vehicle management system.



