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Tab. 1 The study on daytime and nighttime precipitation changes based on station data in China
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Fig. 1 Study area and meteorological stations of China
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Tab. 2 Average annual precipitation and arid/humid conditions in the nine river basins of China

T A4 K (mm) AERE K (mm) AR K (mm) TR A
PA Bt TR 66.8 66.2 133.0 TR
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TR 408.9 4352 844.1 TR X
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Fig. 2 Spatial pattern of precipitation variations in China from 1961 to 2016
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Tab. 3 Daytime and nighttime precipitation changes in the nine river basins of China during 1961-2016
R K i 3 SPESEYIS T R[] A e R RE K B TR A

TR FR

(mm/a) FER i (mm/a) HAbREZE AL
At T i J 0.39 0.39 0.30 0.36 109
EATIR/TRE ) -0.41 0.74 -0.32 0.63 37
HET L -0.72 0.98 0.14 1.03 46
BRI K 0.86 1.92 0.20 1.57 73
L/ RARSTRTIN/ k2 Y 0.01 0.52 -0.15 0.58 110
AT 2.40 0.88 2.06 1.05 36
PUTE I T 0.28 0.89 -0.15 0.78 34
KAITHIE -0.004 1.24 0.07 1.37 212
B LR -0.09 0.53 -0.21 0.53 85
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bl R0 2y N S N o Y SN P = 20 T Lo 1 D A A e (18
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DRI RN A T H BRI s a3, i TR TR XA A B, 2R
R, B Sa 5 RRI, AR EREA HE KW AN (0.7 mm/a) IR H AL
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Fig. 3 The changes in frequency and amount of precipitation in daytime and nighttime over China from 1961 to 2016;
(a) and (b) are frequency of precipitation in daytime and nighttime, respectively; (c) and (d) are amount of precipitation in

daytime and nighttime, respectively
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Fig. 4 The changes of daytime and nighttime extremes precipitation (including heavy rain and torrential rain) in
China from 1961 to 2016; (a) and (b) are frequencies of daytime and nighttime extreme precipitation, respectively;

(c) and (d) are amount of daytime and nighttime extreme precipitation, respectively
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Fig. 5 The changes in the frequencies (day) and amounts (mm) of daytime and nighttime extremes precipitation
(heavy rain and torrential rain) in the nine river basins of China from 1961 to 2016. (a) and (b) are the heavy rain and

torrential rain of daytime, (c) and (d) are the heavy rain and torrential rain of nighttime
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Fig. 6 The contributions of annual daytime and nighttime heavy rain and torrential rain to annual

precipitation in the nine river basins of China during 1961-2016
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Fig. 7 The contributions of annual daytime and nighttime heavy rain and torrential rain to annual precipitation
in the nine river basins of China in different periods. (a) represents the contribution of daytime heavy rain, (b) represents the
contribution of daytime torrential rain, (c) represents the contribution of nighttime heavy rain, and (d) represents the

contribution of nighttime torrential rain
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Spatial and temporal patterns of daytime and nighttime
precipitation in China during 1961-2016
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Abstract: There are significant regional differences in precipitation changes in China under
global warming during the past half-century. In this study, based on 763 observation stations
daytime and nighttime precipitation data to examine the precipitation amounts, precipitation
frequency, precipitation intensity, and contribution of daytime and nighttime precipitation to the
total precipitation, then to appreciate the spatial and temporal patterns of daytime and nighttime
precipitation in China from 1961 to 2016. Results indicated that: (1) There are significant
differences between nine river basins of daytime and nighttime precipitation. And the changes
patterns can be summarized into four types: daytime and nighttime co-increasing, daytime and
nighttime co-decreasing, daytime increasing and nighttime decreasing, and daytime decreasing
and nighttime increasing. (2) The change of the total precipitation is closely related to the day
and night precipitation. The decrease in daily precipitation in the Huaihe River Basin is due to
daytime precipitation decrease (—0.72 mm/a), while the decrease in precipitation in the middle
and upper reaches of the Yangtze River Basin is due to the nighttime precipitation decrease (-
0.21 mm/a). (3) Daytime and nighttime heavy rain amount is higher than torrential rain in the
arid, semi-arid, and semi-humid regions, but in the humid river basin, the torrential rain amount
is higher than heavy rain, especially the Pear]l River Basin and Southeast River Basins. (4) The
contribution of daytime heavy rain, nighttime heavy rain and torrential rain to annual total
precipitation exceeds 10%, while the contribution of daytime torrential rain to annual total
precipitation is roughly 10% . At the same time, the contribution of daytime and nighttime
torrential rain to the annual precipitation is higher than that of daytime and nighttime heavy
rain in the humid river basins, while the arid and semi-arid regions demonstrate the opposite.
Therefore, the results are helpful to understanding of the impacts of global warming on regional
daily precipitation cycles in China.

Keywords: daytime and nighttime precipitation; precipitation days; extreme precipitation; spa-
tiotemporal differences; China



