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Abstract After analyzing the daily precipitation and sunshine duration data from September to October of 1960-2011

from 601 stations in China, a new autumn rain index was proposed by comparing it with the autumn rain indices

presented by others, and combining the weather and climatological characteristics of autumn rain in western China. We

also examined the proposed index by using high-resolution empirical orthogonal function (EOF) analysis. The results

suggest that the modified autumn rain index better describes the geographical distribution and variations in autumn rain

intensity, as well the interannual and interdecadal characteristics of autumn rain in western China. The application of the

new index also suggests that autumn rain is consistent throughout western China. According to the power spectrum, the

autumn rain index exhibits a quasi 6-year oscillation on the interannual timescale and pronounced interdecadal variations.

In western China, the autumn rainfall was above normal during the 1960s to early 1970s and 1980s to early 1990s,

whereas there was less rainfall in the mid to late 1970s, the late 1990s, and in the early 21st century. However, the autumn

rainfall in western China has been increasing since the mid 2000s.
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Fig. 1 The center distribution of the modified autumn rain index. Unit: d
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Fig. 2 The distribution of 60 meteorological stations in western China (black dots show the locations of meteorological stations)

T 1960~2011 44k 52 FFAEPHRKMIX. 60 NMEH
i FRIRK R R P S IR U0 (38 2), AT UL, AR89 MR IE Ak
TR MR B 22, Lk — FBCHE PG K R i S A
FEE A PURK R ORAE , AR HH I R D R A AR A A 1)
HEPHRK -

F2 EAURZREZRHIVRE R R

Table 2 Occurring time and frequency of different
strength grads of autumn rain in western China
fhacas i — M 55
LS 787 451 747 1135
SIS 25.2% 14.5% 23.9% 36.3%

AL, M 1960 FEF 2011 FEAE TG RK RN X8k H B0
— M S LA R EE AR VERK R A 1985 ANt (0O,
B RO 1 63.6%, BRI R KHIER 3 )] 2
LB R I e e T N o S LB e
(KD 1) 61.5%, it ALV RKRY D& H 0™ FRK
FIRKETCRK R Ao 5, PR ML ™o, IX e
TR AR X DL ) B RN 9 59 AR A R O B
(R SERHAE 4 T 3= S .

KA MARI P8Rk 8 50 8% 0 o (1 A e Ak
FSREETRFR, T 1960~2011 4EAETGHIX 2%
SR PR B EL . Bl 4 v a3 s R HE PG RK R 7



N = 38 %
36 Chinese Journal of Atmospheric Sciences Vol. 38

] — = — Anomaly of MARI

2.0 H —— 1.0 standard deviation

J — — —1.0 standard deviation
1.5 —— 11-year low-pass filtering

I |

0.5 —

4+ I’\
0.0

-0.5

MARI/d

-1.0 4

1.5 T T T T T T T T T T
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Year
B3 Sk RPN HR 2 MART AR T8k, B do SUSEZRoh MARIBES, 415248 11 a ESEN, IHSELE R 1.0 firbruE 2z, mgh-1.0
REbRiEE
Fig. 3 The evolution of anomaly of the modified autumn rain index during 1960 to 2011. Unit: d. The point solid line represents MARI, the thin line

represents the 11-year low-pass filtering, the thick line represents the 1.0 standard deviation, the dashed line represents the —1.0 standard deviation

40°N 40°N

38°N 38°N

36°N 36°N

34°N 34°N

32°N 32°N

30°N 30°N

28°N 28°N

26°N |8 26°N

24°N : : : : 24°N : —

98°E 102°E 106°E 110°E 114°E 98°E 102°E 106° 110°E 114°E

40°N 40°N

38°N 38°N

36°N 36°N

34°N 34°N

32°N 32°N

30°N 30°N

28°N 28°N

26°N 26°N

24°N | 24°N |

98°E 102°E 106°E 110°E 114°E 98°E 102°E 106°E 110°E 114°E
o o6 e I TR T T

B4 AP A5 R A SR N R AL CBCE IR 23 () T (b) Bl (o) M (d) By
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Fig. 5 Comparison of the evolution of interannual autumn rain day number
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Table 3 Variance contribution of the first three modes

BE— EET #R=

Mode 1 Mode2  Mode 3
J7 253k (Variance contribution) 33.6% 14.5% 9.8%
FilJ7 251k (Cumulative 33.6% 48.1%  57.9%

variance contribution)
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