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Fig.1 Location of Shenyang area of Liaoning Province
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Tab.1 The statistics of skewness and kurtosis

coefficients and Shapiro — Wilk test of annual

precipitation in Shenyang during 1960 —2017
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Fig.2 The box plot of annual precipitation
in Xinmin of Shenyang during 1960 —2017
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Tab.2 The skewness and kurtosis coefficients and W value of Shapiro — Wilk test

of annual precipitation transformed by different methods in Xinmin of Shenyang
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B 0.302 -0.353 0.404 0.199 —-0.447 0.541 -0.008 -0.556 0.649




%6 4]

TR A < A P T AR K T 25 A A 6 e FLR s AR AR 957

=3

TFRET & EF TR RORE - BERBE VRRE

Tab.3 The skewness and kurtosis coefficients and W value of Shapiro — Wilk

test of seasonal precipitation in Shenyang of Liaoning Province
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il e WH fWEE  WesE WAH fmBE  WelE WA{EH g W WAE
T 0.588 0.356 0.222  0.238 -0.704 0.284  0.608 -0.012 0.072  0.752 0.068 0.010
B 0.758 0.240 0.005 0.827  0.247 0.008 0.541 -0.204 0.122 1.465 3.464 0.000
i 0.342 -0.564 0.212  0.407 -0.341 0.200  0.623 -0.349 0.005 1.203 1.412 0.000
e 0.532 -0.207 0.314  0.614 0.696 0.199 1.261  2.580 0.001 1.023  0.203 0.000
BT 0.614 -0.217 0.038  0.639 0.176 0.102  0.470 -0.410 0.177 1.049 0.596 0.000
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Fig.3 Box chart of winter precipitation
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at each station of Shenyang during 1960 —2017
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Tab.4 The skewness and kurtosis coefficients and W value of Shapiro — Wilk test of winter

precipitation transformed by different methods at each station of Shenyang

N P S R P —

’ g wgE Wi g W Wi g wE Wi
b 0.188 -0.651 0.560 -0.012 -0.067 0.728 -0.453 -0.244 0.255
HER 0.477 -0.030 0.115 0.202 -0.489 0.355 -0.298 -0.693 0.205
SRt 0.422 -0.304 0.226 0.155 -0.522 0.612 -0.398 -0.364 0.262
B 0.472 —-0.648 0.052 0.270 -0.792 0.127 -0.158 -0.791 0.227
FEF- 0.397 -0.580 0.149 0.166 -0.730 0.431 -0.324 -0.59%4 0.278
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Tab.5 The skewness and kurtosis coefficients and W value of Shapiro — Wilk

test of monthly precipitation at each station of Shenyang

) B i s 38
" (Rl R WiH (R R Wig g W g W g W
1 1.558  2.947 0.000 2.169 5.454  0.000 2,271 6.370  0.000 1.824 3.863  0.000 2.039 4.876 0.000
2 1.425 1.351  0.000 2.253  6.081 0.000 1.992 3.573  0.000 1.465 1.060 0.000 1722 2,789 0.000
3 1.841  4.185 0.000 1.692  3.413  0.000 1.820 3.721  0.000 2.265 6.709 0.000 2.563  9.579  0.000
4 0.350 -0.322  0.250 1.594  4.031 0.000 0.520 -0.379  0.034 1.318  2.471  0.000 1.410 2.740  0.000
5 1119 2.109 0.003 1149 1.596 0.000 0.981 1.415 0.009 1127 1.569  0.001 1112 1.108 0.001
6 0.477 -0.194  0.109 0.771 0.155 0.010 0.440 -0.411 0.100 1.223  1.253  0.000 1133 1.853  0.002
1 0.446 -0.737 0.035 0.885 0.557 0.004 1.081 1.687 0.003 0.512 -0.254  0.040 0.874 0.133 0.002
8 0.535 -0.434 0.040 1.451 1.782  0.000 0.575 -0.546  0.007 1.161  1.196 0.000 0.969 0.175 0.000
9 0.866 1.439 0.038 1.005 0.521  0.001 0.862 -1.120 0.026 1.919  6.100 0.000 0.814 -0.213  0.001
10 0.949 0.813 0.004 1.214  0.979 0.000 1.239  1.278  0.000 1.722 4.373  0.000 1.615 3.290 0.000
11 2,171 6.945 0.000 1.964 5.914  0.000 1.581 3.380 0.000 2.222 6.845 0.000 3.229 15.263  0.000
12 0.753 -0.420  0.000 1.379  1.237 0.000 1.582 2.319  0.000 1.430 1.814 0.000 1.946  4.942  0.000

W TR BT A BRI AR A 22, 25O I R
MR IEZS 3 A, VRS BT RS AL T R Rl 4%
F B 38 E D, A B2 2R B0OF- 3593 31k 1,041,
1.461.1.245 .1.516 1 1. 619, ¥ = F B {H 0. 599,
Hodp %7 4.6.7 .8 H KRl ESYERE, i
4.6 H B i IE SRR, 55 7 H oK Bl
WIESYERE . 456 WS E A, (% 4.6 H
R/ B 1 TE S PG 5

25 LT R B, TR AT A BRI AR AR (2
R K SO A 5 OH R K B I IE A R B
i U HIEH R AR B . OB I H Bk AH 2R
(E4) F 58 i BR45 H K & A7 5

500

400 !
E 0o
= 30 0
%
& 200 °

o 8 M °
100 ° 8
1 2 3 456 7 8 9 1011 12
A &
Bl 4 1960—2017 4F 31 FH T HT B H Rk FH 4k &

Fig.4 Box plot of monthly precipitation at Xinmin
station of Shenyang during 1960 —2017
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Tab.6 The skewness and kurtosis coefficients and W value of Shapiro — Wilk test of monthly

precipitation transformed by two kinds of method at Xinmin and Kangping stations of Shenyang

R BT

Ay 7 AR A ST HRAE G V-7 AR 4 ST HRAE R
fmpE  WERE WAH mEE  WERE WAE fmBE  WEEE WIH fmpe  WEEE WIH
1 1.162 0.930 0.000  0.012 -0.286 0.151  0.997 0.691 0.000  —-0.197 -0.524 0.041
2 1.082 0.783 0.000  0.086 —0.491 0.249  0.066 0.925 0.000 —-0.078 —0.512 0.151
3 0.608 0.036 0.101 -0.224 0.143 0.902  1.566 0.937 0.019 0.006 0.698 0.966
4 0.179 0.455 0.195 -0.533 0.825 0.042  0.213 0.102 0.282  -0.876 1.471 0.005
5 0.398 -0.173 0.275 0.142 -0.410 0.664 0.438 -0.203 0.313 0.197 -0.411 0.759
6 0.194 -0.541 0.642 -0.02 -0.554 0.818 0.228 0.303 0.549 0.015 0.050 0.763
7 0.254 —0.303 0.358  0.031 -0.389 0.476 —0.500 0.425 0.148 0.266 —0.608 0.352
8 0.716 0.102 0.028 0.425 -0.170 0.324 -0.502 0.383 0.098 0.147 —0.549 0.298
9 0.150 0.139 0.491 -0.389 1.077 0.210 -0.656 0.166 0.456 -0.194 -0.269 0.605
10 0.419 —0.064 0.237 -0.464 1.886 0.058  0.367 0.649 0.107 0.107 0.523 0.587
11 0.755 0.482 0.030 -0.144 0.528 0.537  2.343 1.069 0.003  —0.093 0.649 0.477
12 0.668 —0.581 0.000 -0.138 -0.847 0.068  0.210 0.879 0.000  —0.071 —0.669 0.130
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Fig.5 Annual change of precipitation in Shenyang
of Liaoning Province from 1960 to 2017
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Tab.7 Seasonal distribution of precipitation

in Shenyang of Liaoning Province during 1960 —2017

. Rk it/ i 44 A DEY
mm Aot/ % (mm - a™")
= 94.2 15.8 0.3096
HE 382.2 64.1 -0.4738
&= 104.9 17.6 -0.3006
LS 14.7 2.5 0.1461*

T+ R 0. 05 Y FERLE

1960—2017 4F- 3k BH T B 2 FNAk ZE K i 2 R e
AT 293510 Ky —4.738, —3.006 mm - (10 a) ™',

M2 TN AR /K i ) 52 b a3, o 1) 2243
4 3.096.1.461 mm - (10 a) ~', FEFE MK E[EK
HROI DB SR A AR T RED A K
KE(ET),

SRR RIRE I 7 (et [ml A D7 f2 ) X6 U 2R K
P T A A A (18 7)), & B B T Y 2= K
H AR 54 FEK 2L, RIREAAAE B AR R 1)
PGB 20 A7 R ALE , - 19 1 2= K B 24 f /b
WM NERE KRS RZ, B RESHRE
FRKEMEAR, IP5EME KEFEKE
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2.1.3 ok A AR LRHE

F 8 JEIL T 1960—2017 4F H - Y B K & 4
M Rk, nTLAE T PRk i 2 A B
B H AR ACARFAE | H B K i S LR ) BRIGE TR Sy A U
EHBAE T A BEKE R 163.8 mm, HAE[EK R
27.0% ,8 HRFE/KEIRZ,H 138.7 mm, 5 4F [ K &
122.9% ,1—2 A F 12 AREKER/N, HiEsh A8
B R R AERRK Y 2. 0% % B KGR £ DL
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Tab.8 Monthly change of precipitation and its
climatic tendency rate in Shenyang during 1960 —2017

o KK i/ AR R R

mm E 2/ % (mm-a™")
1 3.9 0.6 -0.0025
2 5.4 0.9 0.1079
3 12.1 2.0 0. 1003
4 33.4 5.5 -0.0031
5 49.5 8.2 0.2905
6 84.5 13.9 0.2914
7 163.8 27.0 -0.3777
8 138.7 22.9 -0.2978
9 59.9 9.9 -0.6351
10 35.1 5.8 0. 1409
11 13.7 2.3 0.1225
12 5.9 1.0 0.0652
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Fig.7 Spatial distribution of interpolated seasonal precipitation in Shenyang of Liaoning Province ( Unit:mm)

(a) spring, (b) summer, (c¢) autumn, (d) winter
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