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Investigation of Secular Change of Monthly, Seasonal and
Annual Precipitation Separated by Weather Factors

Noriaki SoGaAwA*, Naoki FUKUZAWA**
and Nobuhiko Hipa***

This study investigates the secular change of monthly, seasonal and annual precipita-
tion by each weather factor in Nagano city. The weather factors are cyclone, trough, front,
typhoon, winter monsoon type pressure pattern, the instability of atmosphere and the other
factor. The method of analysis is as follows. First, a period was analyzed in a original time
series. Next, the period component was removed from the original time series, and a
residual time series was made. Besides, a regression analysis was put in operation in the
residual time series. Finally, a synthesis time series was made by combining the period
component with the regression line, where the significant period component and the
significant regression line were used only. The synthesis time series were obtained 3
sections in cyclone, 2 sections in front, 3 sections in winter monsoon type pressure pattern,
and 10 sections in the other factor. The secular change of precipitation, which reached the
synthesis time series, increased or decreased repeating periodic variation regularly or

irregularly.
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Table 1 The significant period and the significant
regression coefficient (cyclone)

Section Period (year) Regression coefficient

(mm/year)
January 39
February 10, 11, 22
March 21
April 22
May 21
July 15
August 16 0.608
September 11, 12
November 14 0.380
December 12, 37
Winter 21
Spring 22
Autumn 17 1.002
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Fig. 1 The synthesis time series (cyclone, autumn)
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Fig. 2 The periodic time series (trough, year)
Table 2 The significant period Table 3 The significant period and the significant
(trough) regression coefficient (front)
Section Period (year) Section Period (year) Regre(sggqr}yc:aerf)ﬁcient
March 16
April 11, 12 May 9, 10 —0.596
May 16 August 10, 11, 21
September 12, 13 Oc.tober 11, 12
October 12, 13, 14 Wm.ter 14
November 11 Spring 10, 12 —0.592
December 11, 12 Autumn 11, 24
Winter 13

Spring 9, 16

Summer 13

Autumn 11, 12, 13, 14, 30
Year 12, 13
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Fig. 3 The periodic time series (front, autumn)
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Fig. 4 The periodic time series (typhoon, autumn)
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Table 5 The significant period and the significant
regression coefficient (winter monsoon

type pressure pattern)

Section Period (year) Regression coefficient

(mm/year)
January 22 -0.596
February 19
March 19
October 10
November 11, 20 —0.273
December 11, 12, 19
Winter 20
Spring 18
Autumn 11, 12 —0.315
Year 20
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Fig. 5 The synthsis time series (winter monsoon type pressure pattern, January)
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Table 6 The significant period
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Section Period (year)
May 9, 15
June g, 10
July 19
August 32
Spring 9
Summer 20

Year 21




16 S|S0 - R - EEE
RKEDOTREZE L ABAOBE SO 1HELTT7T HoBE2EH L T\W5,

140
120
100

80

60

Precipitation(mm)

40

20

0

— < ™~ (=] byed ©w (=23 o L2 oo — <r ™~ o (2 w0 D o~

[Ty 0 [Ty} © © L=} € ™~ ~ ~ © (e} @ ax [=2] (2] ()] ()

[=>] fe)) D [o2] N W » [+>] (2] [+>] D (2] [=>] » [e>] (>3 [+)] [»]

— — — — — -— p— — — y— —_— — — — — i ey N
Year

Fig. 6 The periodic time series (the instability of atmosphere, July)
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Fig. 7 The synthesis time series (the other factor, year)
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