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Abstract Observational day and night precipitation data from 89 stations in Xinjiang province during 1961-2005 were
used to assess the temporal and spatial changes in daytime and nighttime precipitation processes. The goal of this
investigation is to understand the change characteristics and trends of the precipitation process in both the daytime and
nighttime in this area, under a background of increasing annual precipitation. The results show that the multi-year average

of annual precipitation at nighttime was larger than at daytime during 1961-2005 and that precipitation increased
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significantly in both the day and the night. The increasing trend of precipitation is larger in the nighttime than in the
daytime, with the annual increasing trend in the daytime and nighttime respectively accounting for 49% and 51% of the
total increasing trend in annual precipitation. In addition, there are significant regional differences between southern and
northern Xinjiang. The amounts of daytime and nighttime precipitation both show significant jumps, but at different times:
In 1986 for the daytime, and in 1991 for nighttime precipitation. Further, the annual number of rainy days during the
daytime is less than it is at nighttime, although they both show a clear increasing trend. This trend of increasing rainy days
is greater for daytime precipitation than it is for the nighttime. Precipitation intensity in the daytime and nighttime also
show a significant increase, with both precipitation intensity and the growth rate of precipitation intensity being greater at
night than they are during the day. The increase in the number of rainy days is the main cause of the total increase in
precipitation, while changes in precipitation intensity have little influence on the total. Meanwhile, the annual number of
drizzle days show a distinct decrease in both the daytime and the nighttime. Drizzle days during the daytime are greater
than at nighttime, and the decreasing rate is the same between day and night. Finally, the numbers of heavy precipitation
days and their intensity both show an increasing trend. The daytime and nighttime heavy precipitation has a significant
correlation with their respective total precipitation amounts, thus, heavy precipitation has a considerable influence on total

precipitation. Further study is required to establish the causes of these differences in precipitation change characteristics

between the daytime and nighttime.
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Fig. 1 Spatial distribution about the multi-year average day and night precipitation amout (left column) and precipitation days (right column): (a, d) Day; (b,

e) night; (c) difference between night and day (night minus day)
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Fig. 3 Spatial distribution of variation trends about the day and night precipitation amout (left column) and precipitation days (right column), soild triangles

and circles denote statistically significant trends at 0.05 significance level: (a, d) Day; (b, ) night; (c, f) difference between night and day (night minus day)
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2 (KW, 1EmF41R B A5G B i,
R 1 Pl 1 [ e 270 R i) S A PRI AC S5,
BRI SR 1986 4F 1991 4F, &
(W5 ] S T8 5 4F. JFH LI BRMET
UF & #8 Sl 17 W& MK 0.05 il 2k, &
BE . KRS IEAIE BE . e, &
)t I EA B =449, ) 4,=3.30) BT
1005=2.02, it 0.05 W E VRS, UEB BRI
B /K HEAE 1986 4E. 1991 AT — AN H/D B Z 15878,
B SARHT AP YIEZ 2204 14.5 mm, BN 13.6 mm.
T2 Ry At B8] B 7K (1 58 AR e B ) o 7K ) 584
MM S AR ? BERAE . TR PR SRAR A 25 IR R
DB AFR AT T o

4 LEEFNTHE

AR AT HaE 89 NGl (R I T R bxt ot
X 1961~2005 ERVE . RFFKE. FFKHEL B
TR 5 5 S 7 7 T R, 5 K O R P B A A AR AIE E
ITT 55T, I b T LA LR 458

(1) 1961~2005 FHrimX W 3B WK E
Y5 S R N g, S BRI Ak 5.3
mm (10 a) ' 1 5.4 mm (10 a) s . WEKERIE
PRAR A —3, HARRR BRI R K TR AR
Bk, 45 S PR R K 220 9.8 mm.

(2) B BAERRK H ) 5 2 1 1S ka3,
BEMIERE 2 4 1.81 1.5d (10 a) . 45 4EF) 18
BEK HEUNF R 45 SRR KRERTE, B,
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WA BE MG, BRRERKTE. BK
SR 0 = 22 th B K H s n g RS .

(3) BREEWHHHAT BE MR Es, X
L HBE KB R—3. FREEWHE
KEW, B B ESHHN 1.6, 1.3d(10a) s
RORM KRR TE, B RO K R 1 N
Fork 330 3.6 mm (10 a) ' 45 4F R
K HERRRE KR E IR T B B AP K Y
Bl iy R AT Y I [EOEZ S = 1]
IKEANE BB R BRI C, SR X
B R AR K

(4) & WK A DB 2 1 B2 5=,
HP R A GEARI ISR, BB K R A2 528 I ]
oA 1986 4T A /K B AE 1991 4

B A R T Pt R R A R RUBE A 15 5 R 5
SC[R) I 52 Ml ety SAH ELAE A% o AN ST 53 BT i
B, fERTERHLX PR BRI R RN, B W
B AL AT R ) 22 5, IR ARk A ) 22
Sy WA ALESERETS 5 N FE K S g #ok1
FIR B I, TRk H 38 inta 514 A0
MR, B WBEKRE SO AR5, AR
SRR IO SE R A CIESESY o h N )
DAt 40 2 St Ik 28 ) S0 114 [P] 25 55 B2 R FH Bl <R A
{14 5 53 1 3 DX Sk A A (AL 90 25 B, Ik
SEAETFEE BT R 1o
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