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Abstract There have been many studies on climatic changes in rainfall and droughts/floods, however, study on cli-
matic changes in wet days has been rarely seen. The wet day number of a place is associated with rainfall in the
place, but differs from the rainfall. The existing studies show that changes in wet day number differ from those in
rainfall. Tt is necessary to study changes in wet day number, especially to study the difference between them, under
the global warming. Up to now, study on climatic changes in wet days nation-wide has not been seen. The climatic
change of wet days and the spatial/temporal features of annual, seasonal, and monthly wet days in China are investi-
gated in the context of the observational data at 160 stations during the period of 1954 — 2000 by using modern statis-

tical diagnostic methods such as the computation of trend coefficients. It is pointed out that the annual wet days have
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declined at a mean rate of 3. 8 days per decade, and the decline of wet days is more obvious than that of rainfall. The
temporal trends of seasonal wet days are all negative with a mean reduction rate of one day per decade. The reduc-
tion of summer wet days is most remarkable (most statistically significant), and the reduction of autumn wet days is
the largest in magnitude. As far as the spatial change of the secular trend variation of annual wet days is concerned,
the reduction of annual wet days is the largest in Northeast China, North China and Southwest China, where the re-
duction rate is 7 - 10 days per decade. The secular trend variation of wet days does not completely accord with that
of rainfall. The negative trend of annual wet days not only covers a larger area than the negative trend of rainfall,
but its intensity is also larger, i e., the absolute value of the negative trend is larger. The distinct negative trend of
annual rainfall lies only in North China within (34°N - 38°N, 109°E~-122°E), while the largest reduction of annual
wet days covers Northeast China, North China, Southwest China, which is a larger area than North China. The
secular trend variation of seasonal wet days differs greatly from that of seasonal rainfall. The seasonal wet days do
not show an obviously positive trend in a single season at a single station. However, the seasonal rainfall shows a
negative trend only in autumn over a large-scale area, but an evident positive trend in summer at some stations. In
winter, the seasonal rainfall shows a negative trend only over a small area (the winter precipitation is increasing in

China). In Northeast China, the winter rainfall is reducing only over a small area, but the wet day is reducing evi-

dently over a large-scale area.
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Table 1

trend coefficients and regression coefficients of the number of

Mean values, standard deviations, probabilities,

annual and seasonal wet days averaged over 160 stations in
China

®#F HFE HE  XF 4

Spring  Summer Autumn Winter Year

SEHIH Mean/d 43.4  52.6 35,8  29.8 1617
i H % Probability 0. 47 0. 57 0. 39 0.33 0. 44
of wet days

475 7% Standard 2.34 2.11 3.28 3.85 7.41

deviation/d

BHEFREL Trend 0. 49
coefficient

[B]J9 & %k Regression —0.9  —0.9 —11 —1.0 —3.8
coefficient/d « (10 a) !

—0.59 —0.44 —0.35 —0.68
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Table 2 Means, standard deviations and trend coefficients of the number of monthly wet days averaged over 160 stations in China

H Month 1 2 3 4

6 7 8 9 10 11 12

SF-H{E Mean/d 0.1 107 13.1  14.0
)77 2 Standard deviation/d 1. 88 1. 88 1. 32 1. 28
FaZE KL Trend coefficient —0.05 —0.22 —0.14 —0.26

17.2 18.3 17.1 14. 4 11. 8 9.6 8.9
0. 98 0. 98 1.23 1.59 1.70 1.98  2.08

—0.48 —0.38 —0.37 —0.41 —0.42 —0.14 —0.28 —0.31

x3 KEEX. &R/DWEBERN 10 MEH

Table 3 Ten cities with the maximum and minimum of wet days of China

R 0. 74 0. 74 0.72 0. 68 0. 67 0. 66 0. 65 0. 63 0. 63 0. 63
Maximum probability
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Minimum probability
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Fig. 1 Time series of annually averaged wet days (a, units for the ordinate: d) and the temporal coefficient (b) of its EOF1. The dotted

line is for the Gaussian 9-year filtering
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Fig. 2 Trend coefficients of annual wet days (a) and rainfall (b) with gray (black) regions in China for its absolute value larger than 0. 3

(0. 5). The dashed curves indicate negative values
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Fig. 3 The time series of the annual wet-day number and its regression line for (a) Northeast China and ( b) North China (the dashed curve

is for the Gaussian 9-year filtering). Units for the ordinates: d
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Table 4 Trend and regression coefficients of annual wet days averaged over 23 stations in Northeast China, 26 stations in North

China and 3 stations in Southwest China respectively

Zrdb 23 N L 26 4N PURE 3 3k

23 stations in Northeast China 26 stations in North China 3 stations in Southwest China
Fa R EL Trend coefficient —0.82 —0.72 —0. 66
[al 5 & %k —6.93 —10.1 —7.5

Regression coefficient/d « (10 a) ™!
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Fig. 4 Trend coefficients of wet days for spring (a), summer (b), autumn (c) and winter (d) with grey (black) regions in China for signif-

icance at the 0. 05 (0. 01) level. The dashed curves indicate negative values
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Table 5 The numbers of station with a negative secular trend of seasonal wet days and rainfall (in bracket)
5% e e &% 4
Spring Summer Autumn Winter Year
U ER TR TR 135(90) 128(77) 146(110) 144(59) 143(88)
Number of station with a negative secular trend
ik 0. 05 {5 B S a3 4L 57(D 73(7) 46(9) 14(5) 101(12)
Number of station with 0. 05 significant negative secular trend
ik 0. 05 {5 B IE A 5L 0(8) 0(8) 0(4) 0(5) 1(6)

Number of station with 0. 05 significant positive secular trend
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Table 6 Characteristics and Statistics of trend coefficients of

monthly rainfall and wet days for 160 stations in China

Uil <RZ 10T

Number of station with a negative secular trend

H Month i H Wet days [k & Rainfall
1 108 44
2 122 90
3 85 55
4 117 87
5 142 84
6 122 60
7 116 76
8 133 100
9 147 108
10 100 74
11 132 89
12 144 76




14 £ OBEE PERH AR
No. 1 WANG Ying et al. Climatic Variations of Wet Days in China 169
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Table 7 The numbers of station with a negative secular trend

(significant at the 0. 05 level) for monthly wet days and rain-
fall (in bracket) in China

Y ERE NI E i ki A

H Number of station with a Number of station with a
Month  negative secular trend positive secular trend

1 21(4) 122D

2 25(13) 000)
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