Ooooooooooo bob470BOO 160

Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 47 B, 2004

guoouobodooobobuoooooo
—NCEP O ECMWFOUOOOOGOOOO—

gbooobgooobgn

O

O

goo0o0o0ooo0 NCEPOODOOOODOOOODDODOOOODOOODOO
OERA4ODO0OOOOOOO,19580020010000000000000000000
gooo,0o0o0000ooooooo0oooONCEPODDOODDOOOOOODOO
00o00ooooooooooo0oOoOd, ERAAO0D0DODOCOOOOOO0ODODOCOODO
goooooooooooobO,NCEPOOODOOODOODOOODODOO,OD000O0O
0000000000 OONCEPOOOOCOOO ERAAODDODOOOOODOCODO
goboooooobooobooo,0booobobooobooobooobo,bocoboooooo
gboboobooboo,0cob0oooboobooboooooboobooooooonog
oobooboooobooobooooobooboooobooooobooobooooooooo
gboboooobobooobooboo,oo0o0booboboobobooboobo

goooo

1. 0000

ooooooco00nDuoooonooooon
Oo0o0oooooooooooooooooood
200000 IpCCOO0DOOOOO0OODOOOOOOOO
0300000IPCC,20010000000 Fig. 1
O, Easterling et al.(2000) 000, 0000000
OO00,00000000ooo0ooooocooon
O0o0oo0oooooDoooooooooooo
0,2000000,00000000000000
0,00000000000000USAOW.USSRO
S.CanadadS.E.AustraliadS.W.S. AfricalBrazilO O
00,0000000000ddooo,ooooo
ooooooooos. JapandEthiopiald W.Kenyall
ThailandO OO, 000, 00000000000
O000,00000000000000E.USSRO
NJapanO OO QOGO OQOQ

ooo,00b00b0o0oboobooboobooon
goooo,0obooooboobocooooon
gbooo,0b0o0bo0boooboobooboooboao
gboooooboo,oooboobobooboobao

:ooodoooooooooooo

gbobooboooobobooooooobooo
gbooooboooobooooooooo,ao
gbobooooooobobobooooboooooboooo
gbobooboooooooobooooooboooo
gbobooboooooooooobooobooo
gboooooooboboo,boo,b0boo0o0o00
ooo

gdooooooooooooobooboobon
oboboooooooooboobooboboobon
gboo,00o0obobooobooboooooon
goobooobooooboboooboooooboooo
obobooooooooooboooobooooooo
goooog

000oo0oooooooo,2002) 0000000
000000000000 Tokioka et al., 199500
goooo0oooOoOo0ooOboOooDboog co. 00
gboooobooooo,obobooogooboaon
gbooooooooooboobooooo,ooon
gbobobooooboooobooooobooooobooooo
00000,000000000000,2003)000
gbobooobooobooobooooooooo



USA

W. USSR
E. USSR
S. Canada
Natal

S.E. Australia
Norway

N. Japan

S. Japan

N. China

S. China
Ethiopia

W. Kenya
S.W. S. Africa
Nord-Este, Brazil
Thailand

o
|

o
|

Changes (%/decade)
én
L

L
°
I

I Heavy § Mean total

precipitation precipitation

-15
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a) Climatological Annual Precip (1979-2000)
Dataset: NCEP—R
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Fig. 2 Climatological global distributions of the precipitation rates for three datasets; a) the NCEP reanalysis,
b) the ERA40, and c¢) the CMAP. The precipitation rates were averaged for the period from 1979 to
2000. The contour interval is 2.5 mm/day.



a) Climatological Annual Convective Precip (1979-2000)
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b) Climatological Annual Convective Precip (1979-2000)
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Fig. 3 The same as in Fig. 2, except for the convective precipitation rates. The contour interval is 2.5 mm/day.



0doDo0pDoooooooooooooooog
gooSpCzOO,000000000O0O0O00O000
oodo0oodoooDOooooooo,oo, O
oooOo1°NODoooDoooooooooog
gooiTcZzooooooooooooooooog
0,000000D00ooooboooooog
O0,00000D00000ooooooo
00,0000, NCEPOOOOOOO CMAP
000000o0o0ooouooooOooo, ERA40
ooo0O,000000000000, spCz0O0d
oooooo, NCEPOOODODODOFig. 2ald
O CMAPODOOOFig. 2c0000000O 50
75mm/day 0000000000, ERAd0TI OO
0 Fig. 2b00 100 12.5mm/day 0000 2000
0000000o00ooooooog ERA400O0O0O
0000000 0O Troceoli and Kallberg, 20040 0O
o0o0doOodD,0D000o0ooOobDoooooOoo
ooooooopooog
00,0000 CMAPOOOOOODOO, NCEP
000oooon ERAdO0DDOO0DODOOOOO,O
odoDo00ooDooooooooooOoooooo
0000000, 5mm/day 0000000000
0d,CMAPOOCOOOOOOO,O0O0OO ERA40
doo0d,NCEPOODODOODOOODOODOO
00O00ooDOoO0 NCEPODOGODOOOO,
CMAPOODODOODOODODOODOOOOOOO
d0oooooo0oo0O0o,0goooooon s50°8
odo0oooUoomooo,0oooooooog,
“spectral rain”, 00 00O, “valley snow” 0000,
NCEPOOODOOOOOODO,000000000
o00do0oO0oUoooUoOooDOoOoooooog
odo0Do0DOoU0oOooOo,o0ooooooog
O Janowiak et al. 199800 0 0 OO0 ERA400 0O
0o0ooooOoo0oooDo, 00000 NCEpOO
00000 CMAPOODODODOOQO, Trenberth and
Guillemot(19980 000000000
000,0000000000000000 Fig.
30000NCEPOOOODOODODOOOOOONO Fig.
3all0,00000000Fig. 2200000000
oo0oOooood,NCEPOODOOOOOOoOOQ
odoooDooooooooooooo,ooooo
odo0o0DOoU0oOooOo,obooooooo
00o0ooooooooooooooooooog
O0,ERAO000000DOODO,0000
OO0 NCEPOODOODOO CMAPODODOOO
000D000ooooooooooooo, ERA40
ooooo,00D00ooooooooooogg

oooooo,0o0o0o00 CMAPOOOO NCEP
gboboooboooooooobbobooobooboooon
00000,000000000 ERA4ODDOOO
gbooooobooooooboobooo,boobao
0o0,CMAPOOOOOOOOOOOOOOOO,
000000 ERAdO0COOODOOOOOODO
gboooooooooo,obooboooooon
gboobooboooobooogn

3. DObOoOooOobOoooooobooog

3.1 000000000000
1958 002001 00000000 NCEPOOO
0000 ERA000D00OCO, 00000000
00000000000000000000000
0 O Fig. 40
000000000000 00D00O0O0OO0O,
0000000, a) 00.015, b) 0.20, ¢) 0.18, d) 2.3

Omm /day /decadeDOOOONCEPOOOOOO

oobooooboooboboooboooobooooo
oooooooOd, ERAd00000COC0O0DOOD
gbooooooo,boooboobooooboaon
gboooooboobooooobooboooobooao,
ERA4000O0O0OOOOOODODOOOODOOOO

ggoo,000boooooboboboooooon

3.2 NCEPOOOOOO

Fig. 50 NCEPOOOOOOOOOODOOD
ooo0O0o0o0o0oO0ooooo0oO0oo, NCEPO
00000000000,a) 00000019580
02001000000,b)00000000O00O0OO
000,c)0000000000O00OO0OODOO
gboooood

1958002001 00000000000000OO
o0 Fig. 5b0000,00000000000O
gboooobooooooobooog,obao
g00000oDO000DO000OO00OO0ONCEPO
gbooooooooooooboooooo, oo
goooooooooooooooog, Fig. 10
oo0o0O0000O0ODO0O000CODOO0 Ethiopiad
W.KenyaUOOOOOOOOOOOOODOOOOO
good

NCEPOOOOOOOOOODDOOOOOOO
00000000, Wuand Xie(2003) 000000
gbooooboooo,ooboboooooboaon



a) Annual mean Precip (Global): NCEP—R
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c) Annual mean Precip (Global): ERA40
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Fig. 4 Time evolution of globally averaged annual mean precipitation rates (a and c¢) and annual maximum
daily precipitation rates (b and d), obtained from the NCEP reanalysis (a and b) and the ERA40 (c and

d). The dashed lines show a linear least-square regression.

goo,booboobobooobobooboooboao
OO0,NCEPOOOOOOODOOOOOOOOO
oooooooooooObOO0O,NCEPOOOOOO
gboooooboooobo,obboobooobooo
gooobo,000oooo0,00b0b0o00000o
O0000Oooooooooo,boob NCEPDOO
oobooooboooobooooboooobooboooo
gbobooboooooooboooobooooog

Fig. 5c00000000000000000
000000000 O000Fig 5¢00, Fig. 5b
00000,0000000000000,000
0000000000000, 000000000
00000000000000000000000
00000000000000000000000
0,00000000,000000000000
000,0000000000000000000,
Fig. 5b0 000000000000 Fig. 5¢00
00000000000000,00000000
000000,00000 10°S00000000

oo00o00o0o0obDo00ooooobooO0Ogn 40°N
gbobooooobooooobooooobooooobooooo
goooog

Fig. 60, 00000000000, a) 000
ooOo19s8002001000000,b)0O000O0O
O0,c)00000000000O00OO0OOOO
go0o0o0ooon, Fig. 5000000000NCEP
gbooooobooooooobo,ooo0ooboaon
goboooooo,bocooob3ooboooooo

OFig. sall 0000D00OCO0OO0ODDOOOO

gbooooobo,0booobooboooooon
g,gbooooboooooao
O00o0o0oo0oDOoO0O0000Fig. 6b00O0O0O
oooOoO0oO0DO0,00D00Fig. 6a0 00000
gboboooooboobooooboooboooo
gbooooooobo,0b0o0b0,bo0000000
gboooo,00bo0obooooboobooogooon
gboooooooooooooooboobooooo
g, gboooobobooobobooboooboaon



a) Climatological Annual mean P (1958—-2001)
Dataset: NCEP—R
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c) Ratio (%) (the Change divided by the Mean)
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Fig. 5 Climatological (i.e., 1958-2001 mean) global field (a), the linear trends (b), and the ratios of the linear
trend to the mean for the annual mean total precipitation rates (c) of the NCEP reanalysis data. The
contour interval is a) 2.5mm/day, b) 0.3mm/day/decade, and c) 10%/decade. Solid (Dashed) contours

indicate positive and negative values. The zero contour was omitted.



a) Climatological Annual Max daily P (1958—-2001)
Dataset: NCEP—R
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Fig. 6 The same as in Fig. 5, except for annual maximum daily precipitation rates of the NCEP reanalysis.
The contour interval is a) lmm/day, b) 2mm/day/decade, and ¢) 10%/decade.



a) Climatological Annual mean P (1958—2001)
Dataset: ERA40
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b) Trend of Annual mean P (1958—-2001)
Dataset: ERA40
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Fig. 7 The same as in Fig. 5, except for annual mean total precipitation rates of the ERA40. The contour
interval is a) 2.5mm/day, b) 0.8mm/day/decade, and c) 10%/decade.



a) Climatological Annual Max daily P (1958—-2001)
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Fig. 8 The same as in Fig. 5, except for annual maximum daily precipitation rates of the ERA40. The contour
interval is a) 40mm/day, b) 8mm/day/decade, and c¢) 10%/decade.
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Long-term trend of global-scale precipitation extreme
- Examination of the NCEP and the ECMWF reanalysis data -

Takuji KUBOTA, Tatsuya IWASHIMA

Synopsis

Using the NCEP reanalysis data and the ECMWF 40 years re-analysis (ERA40), we investigated
global-scale tendencies for annual mean and annual maximum daily precipitation rates during the period
between 1958 and 2001. For the NCEP reanalysis data, annual mean precipitation rates slightly decreased
during the period, but those for the ERA40 increased clearly. On the other hand, annual maximum daily
precipitation rates averaged globally increased for both datasets, although the magnitudes were quite
different. Long-term trends of annual maximum daily precipitation differed in the distribution and the
magnitude with both datasets except at several grid points. These results suggest that the long-term
trend of the precipitation extreme depends upon the precipitation scheme, so it is necessary to investigate

the availability of the scheme.

Keywords :precipitaion, long-term trend, reanalysis data
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