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Abstract Based on daily data from 97 stations in Southwest China (SWC) from 1960 to 2009, we calculated the

dry—wet index, which considers precipitation and temperature, and studied the spatiotemporal variations of the autumn
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dry—wet index. Using the similarity method, a composite similar index was introduced and the distribution of dry—wet
conditions was classified according to this index. The main types of atmospheric circulation characteristics in anomalous
years are discussed using the NCEP/NCAR reanalysis data. The results suggest that the drying trend is significant in
SWC. There are three main modes of autumn dry—wet variations in SWC: consistent across the whole region, a dipole in
the latitudinal direction, and a dipole in the longitudinal direction. The distribution of dry—wet conditions can be divided
into seven types: the consistent dry (A—), the consistent wet (A+), eastern wet—western dry (B—), eastern dry—western wet
(B+), southern wet—northern dry (C—), southern dry—northern wet (C+), and atypical (D). The A (including A— and A+)
type is the most frequent (no less than 50%); the B (including B— and B+) type is second (about 25%); the C (including
C— and C+) type is less frequent (about 15%); and the D type occurs few times (less than 10%). From October to
November, the eastern wet areas have a good chance to expand and cover the whole area in the next month (no less than
50%). The A type is mainly affected by anomalies of the East Asia major trough, the circulation over the South China Sea,
and the configuration between the western Pacific subtropical high and South Asia high. The B type anomaly correlates

38 %
Vol. 38

with the vertical movement anomalies in the western—eastern SWC and the wind anomalies in eastern SWC.
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Atmospheric circulation characteristics
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Fig. 3 Composite patterns of various types of autumn dry—wet condition in Southwest China from 1960 to 2009: (a) A— type; (b) A+ type; (c) B— type; (d) B+

type; (e) C— type; (f) C+ type; (g) D type. Forward slash shaded areas represent wet (positive value); solid shaded areas represent dry (negative value)
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AL A+ 2R B—RIBER N 40% (2/5); 1
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Table 3 The probability of all kinds of dry—wet condition
occurrence in Oct when particular type of dry-wet

condition has happened in Sep

9 FTARAH 10 J1 B0 2T B
A- A+ B- B+ C- C+ D

A- 513 2/13  2/13  3/13  0/13 /13 0/13

A+ 417  6/17  2/17  2/17 /17 0/17 217

B- 0/5 2/5 2/5 0/5 0/5 0/5 1/5

B+ 2/5 1/5 1/5 0/5 0/5 1/5 0/5

C- 0/4 1/4 2/4 0/4 1/4 0/4 0/4

C+ 1/4 0/4 0/4 0/4 0/4 1/4 2/4

D 12 0/2 0/2 0/2 12 0/2 0/2

F4 EEHEX 10 AEHISELRETIEN, TMALHH
BFETFIRAIBE
Table 4 The probability of all kinds of dry—wet condition

occurs in Nov when particular type dry—wet condition has

happened in Oct
10 HTHERM 11 H BT AR
A- A+ B- B+ C—- C+ D
A- 3/13 3/13  2/13  2/13  0/13  1/13  2/13
A+ 3/12  5/12 1/12 3/12  0/12  0/12  0/12
B- 1/9 5/9 1/9 1/9 0/9 0/9 1/9
B+ 2/5 1/5 0/5 1/5 0/5 1/5 0/5
C- 1/3 1/3 1/3 0/3 0/3 0/3 0/3
C+ 2/3 0/3 0/3 0/3 0/3 1/3 0/3
D 2/5 2/5 0/5 1/5 0/5 0/5 0/5
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28 K (350 a), AT REFHEEMEES, EHN A
— M AR AR R R R OK CA T
30%) [ 4 AT BT & H i AR e B



2 1 TRMRICAE : JRIF G pi DR T 20 2R B T R S o S AR AL 20 A

No. 2 XU Dongfu et al. Autumn Dry—Wet Conditions and Main Types of Atmospheric Circulation in Anomalous Years in ... 381
S P AR R 17 o 7 g K D 7 ¢

x5 TEHIEX 1960~2009 FLBEETERESE
Table 5 The anomalous years of various types of Sep, Oct,
and Nov dry—wet condition in Southwest China from 1960
to 2009

T T AR

Byt 9H 10 H 11 A

A7 2009, 1963, 2005, 2009, 1982, 1974, 1980, 1974, 1984,
2008 1998 1998

A+ 1997, 1972, 1979, 1963, 1965, 1992, 1975, 1969, 1976,
1987 1994 1978

B 1994, 1971, 1964 1981, 1961, 1964 1966, 1962, 1987
B+ 1995, 1999, 1990  1979. 2006, 1989 1983, 1965. 1992
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Fig. 4 The composite anomaly fields in October of anomalous years from 1960 to 2009: (a) A— type and (b) A+ type 500-hPa geopotential height anomalies;

(c) A—type and (d) A+ type 100-hPa geopotential height anomalies; (€) A— type and (f) A+ type vertically integrated water vapour flux anomalies (kg m~

1

s ), the shaded areas represent the anomalies of vertically integrated water vapour flux divergence (10 " kg m 2 s "). In (a)—(d), the shaded areas represent

0=0.05 significance level
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Fig. 5 The composite anomalies of 700-hPa wind filed (m s ') and vertical motion anomalies (shaded areas, 0.01 Pa's™') in October of anomalous years from

1960 to 2009 in Southwest China: (a) B— type; (b) B+ type. Dark shaded areas represent ascending motion, shallow areas represent descending motion
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