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Abstract
In order to study the characteristics of climate change in Xining, daily temperature, precipitation,
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sunshine duration and relative humidity data from 1960 to 2019 in Xining were used to analyze
the interannual variation trends and abrupt changes of various meteorological elements through
linear trend analysis, moving average and Mann-Kendall test. The results show that the annual
temperature in Xining presents a significant upward trend, with a rate of 0.07°C/10a, and the av-
erage temperature in the recent 60 years is 6.0°C. The annual average temperature has a sudden
change around 1970. The annual precipitation increased significantly with a change rate of 17.55
mm/10a, and the average annual precipitation was 392.9 mm. The M-K test showed that the an-
nual precipitation changed dramatically in the late 1990 s. The annual sunshine duration showed
a very significant downward trend with a change rate of -63.9 h/10a, and the average annual
sunshine duration was 2643.5 h. The mutation of annual sunshine duration occurred in 1987. Al-
though the annual mean relative humidity in Xining showed an upward trend, it was not signifi-
cant, with a change rate of 0.33%/10a and an average of 56%. The average relative humidity may
have a sudden change in 1992.
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S BRARRE 2 2 At 5 [ B o 0o PR B 1) 0, AR 2 AR R o B oA HE BABE R A5 1) . A BRI
B KR U S S AR LR AR B LR A - B AR . IPCC 28 DY S AR A Al R 2 [L] 6 i AL
1906 4E 3| 2005 4E[a], 4t FEHS0E EFET 0.74°C, i3 50 a IASHENR 1T 25 100 (EI RS . 3 21
R, AECFHSERBR EA 1.1°C~6.4C, SRR ML, IPCC B X IEAL R 5 [2] o
7EAEER, 1983~2012 ENTHEAEIL 25 1400 = #4430 a. IPCC F/NIKITAG G 315, ARJL+H4E
FiAR KRR = SR, THEE T 1.5°C. FARAIMTIFRIN, 1T — ML k4t 75 %
AL EAFAE R ARRE, O~ 05°C/100a. 7Eid & 100 FH, FEEEE LT iES
1.3 C~1.7°C/100a [5]. T 50 4E3K, HiASIEZIEIT P, BKEREEK[6]. &) E[7EE X
e )5 1961~2019 4F B /K B AR AT R I, T 985 R 59 R AR K B BRI Iy, K E A A
ik 6.1 mm/10a, FEFRFFKEABIEIN, 5K/ S5 [8]IEL T 1960~2013 FFH 4 28 ANk &t H R %
I 25 A REAE (0 /0BT R B, T s H RS 8] o A 30 B 2R e [ P LB B s I ke dh . F8 R 05 &[0 T
1961~2015 FFHFIFE AR T b NIRRT TR, R fEid 25 55 a HEE R, AR
Bk s, BARRIEAHER ‘BT Eh.

PET AL T E PG E S AR, REEEENART TR, Wt AR mEmiEsmm e —. %
AL i SRR R, B AR AR I BB X o A SR I 7 S AR AR AT, B A T AR AR
s, SRR IE B S AR TR AR AR -

2. AMERE
2.1. FRHEAR

ASCEESHT T 1960~2019 (7] P4 = 3l X S ARALRFAE, 358 B A 50 2 b <R 00 I Sy vt o
vk 1960~2019 X H A H PSR, HEKE. B TXAEX A B B2,
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FHER A ) Al 20 P T S B R AR AL, NS0T 7 51 il 2 1R k2t ARk #a 34 [10].
Mann-Kendall (M-K)ZE 454656 5K /3 1A% 1 S8 AR B T8], SR S5 t 4G 56 Ktk — B 3 uE & 5 R A4 T R48[10].
3. ARGR
3.1. SiBHTIFE

1 >4 1960~2019 P T SIRRERRB A E. WEFRLLEH, 1960~2019 474 7 H4FE- TS
EEM LT, SR EFRA 0.07°C/10a, HKRE r A 0.261, ETT o = 0.05 BEEFEEEHM
K56, ROV THFREIE I EAEE . N5 FEIFI 4 RE, 1984~1991 HA1 2013~2019 (1)
PRI BRI, T 1995~2000 4B IR AT IRk, 1960~2019 4E P4 T 4E 15188 6.0°C, fmim I
1F 1994 4F, 183] 7.1°C, HAKIEHIAE 1967 4, N 4.9°C, Sl &M ARSI £ 2.2°C,
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Figure 1. Interannual trends of temperature
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Figure 2. M-K mutation test of temperature
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3 79 1960~2019 4F 74 T4E K BRI . ATLAE i, 1960~2019 4F 94 T4F fRK BRI b
TH S, REK R A 17.55 mm/10a, 14 0.508, it T a=0.001 [#1&E AP, K]
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Figure 3. The interannual trend of precipitation
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Figure 4. M-K mutation test of precipitation
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3.3. BRI EFAIE

5 4 1960~2019 4E it H IR B R IE . ATPAE 1, 1960~2019 4F 74 5 14 H IR i 2 3
KR BERES, AEER AN—63.9 h/10a, FH< R r 4 0.684, il T o =0.001 )5 Z MK AR, F
PO H RN @A R . 5 ISP T UG, 1978~2005 SR I AH BN T B,

DOI: 10.12677/ccrl.2022.114064 618 AAEAR I I i


https://doi.org/10.12677/ccrl.2022.114064

2005~2012 4 L F-RIRT By . 3T 60 a P47 1 H IR #0°F34E 0y 2643.5 h, H IR E i< HELAE 1963 4F
i&%) 3000 h, ZEF TR HBINEKZ) 8.2 h A4, HIBEHuREaE I 2019 4, N 2298.8 h,
AT T AR H IR BOR ) 6.3 h A4y, H BRI SO SN H B s 508 R85 1) H R [RIAH 22 701.2 he
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Figure 5. Interannual variation trend of sunshine duration
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Figure 6. M-K mutation test of sunshine duration
E 6. HEREHA M-K TR

3.4. HEXIERE Y ZEALHHE

7 4 1960~2019 475 T AHXHEE HIERR L. ATRLE H, 1960~2019 4F 74 5 AR X B R B
AR LT, HXHE R AR RN 0.33%/10a, R % r A 0.196, Kilid a = 0.05 IR E MK
P, RUAHRHREER E A EEARE . N 5 FlE P&k E, 1992~1997 4 AR AL 1) ET i
[ B, 1997~2006 -y T B Bt . 1960~2019 4 V5 T A AH X M 52 (11 3B 2 56%, T8 T AH X FE 1 e K AR
HBLAE 1967 £E, N 62%, P57 HHGHGE L i B/ NAE HE BILE 1980 4E AT 1991 4,y 50%, 75 7 AH AR 1 #i
KRN/ N AR FE AR 2 12%.
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Figure 7. The interannual trend of relative humidity
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Figure 8. M-K mutation test of relative humidity
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