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Fig. 1  Distribution of meteorological stations in each section of Qilian Mountains
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Fig.2  Monthly variation of sunshine duration in each section of Qilian Mountains
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Tab.1 Annual variation of the sunshine duration in each section of Qilian Mountains

Wi ==/ (h - a™") I RAE/h I/ IME/h e 2/h BIEURTE S L
4Bt -3.98 2821.23(1963) 2355.33(2007) 465.90 P <0.001
b B -1.80 3070. 91(1997) 2760. 89(2009 ) 310. 03 P <0.01
[z -2.49 3418.35(1997) 2919. 05 (2002 ) 399. 30 P <0.001
L% -2.68 3008. 93 (1965) 2708. 48 (2009 ) 300. 45 P <0.01
x2 MBELSSKIHSATH A RBEHENETL
Tab.2 Annual variation of the sunshine duration in meteorological stations of Qilian Mountains
s PR flli] %R/ (h - a™") B E A g PR 5/ (h - a™") T2 e L
T > -6.43 P <0.001 K&EH > -0.85 WA E T
JEA 113 | 2.25 P <0.05 PG > -4.35 P <0.001
IR Wb -4.56 P <0. 001 H2t U -2.67 P <0.01
A Wb -7.17 P <0. 001 E[=s Uy -2.92 P <0. 001
Bi%E W -2.23 P <0.01 %k Uy —4.44 P <0.001
Hf 47 U -0.40 B i A b -1.06 WA
6 gm 1.30 WA
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Fig.3 The abrupt change of sunshine duration in Qilian Mountains
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Tab.3 Interannual variation of sunshine hours in different sections of Qilian Mountains

KRB B [z 42X
i Bt H g ~ FER] H g ~ R H A" = k] H H" = FERa]
%/ h S /(h+a™") HHuh S /(h+a™') WEh S /(h+a™) WEUh ey /(h-a™t)
1960—1969 3016.17  36.45 3.55  2956.43 21.50 0.51  3171.82  6.35 4,42 2902.43 38.59 2.04
1970—1979 2970.06 -9.66  —-1.20 2949.60 14.66 1.94  3222.82 57.35 3.57  2897.35 16.19 6.07
1980—1989 2978.27 —1.46  -2.73 2945.05 10.11 -1.83 3157.76 -7.71  -3.28 2853.89 -11.67 -4.20
1990—1999 3005.78  26.06 -2.83 2949.88 14.94 -1.63  3201.85 36.38 -2.02 2856.93 18.67 -2.06
2000—2009 2928.35 -51.39 -3.34 2873.72 -61.21 -2.11 3073.09 -92.38 0.75  2786.01 -41.19 -1.41
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Fig.4 Morlet wavelet coefficients and modulus value of sunshine duration in Qilian Mountains
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Fig.5 The wavelet variance and primary period of sunshine duration in Qilian Mountains
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Fig. 6 Interannual spatial distribution of sunshine duration in Qilian Mountains
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Fig.8 Spatial distribution of interdecadal sunshine hours in Qilian Mountains
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Tab.4 The correlation coefficient of sunshine duration and other meteorological elements in each section of Qilian Mountains

Bt B [l Jed [iE £X
KR —0.674 % % = -0.406 —-0.538 # = -0.350 —0.127 % = ~0.527 * =
Mz ~0.082 % % —0.085 % # * -0.312 % * ~0.002 * * -0.146 —0.213 % % *
Kew -0.183 —0.213 % * * ~0.462 * —0.008 % # * —0.187 % = = —0.245 % # *
Rk hE —0.517 % # * —0.532 % # * ~0.640 # # * -0.365 % * —0.692 % * * ~0.681 % # *
-2 R 0.544 % * * 0.132 0.261 -0.0247 0.474 % # = 0.203
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Tab.5 Comparison of sunshine duration in different areas

Hu X AR/ (h - a™!)  ZAETHEA S5 300k
i -3.755 (6]
i -3.41 1500 ~ 3500 [37]
(B4 -1.360 2718.0 (8]
ok 0.117 2724.7 [30]
T -2.357 2351.5~3397.7 [31]

Seih R A -4.06 2666.4~3576.0  [39]

=ILHIX 0.424 2602.8 [40]

A1 2 R 0.816 2816. 1 [22]
A3 -1.573 2950.9
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Temporal and Spatial Variation Characteristics of Sunlight Hours
in the Qilian Mountain, China from 1960 to 2014

FU Jianxin'?,CAO Guangchao'”* | LI Lingqin'*, TANG Zhongxia'”*,YANG Xiaomin'"

(1. Key Laboratory of Qinghai Province Physical Geography and Environmental Process ,Qinghai Normal University , Xining 810008 , China ;
2. College of Geography Science ,Qinghai Normal University ,Xining 810008 , China )

Abstract; Based on the data of 1960 — 2014 collected at meteorological stations in the Qilian Mountain and its
surrounding areas,the spatial and temporal characteristics of the sunlight hours and its influencing factors in the
eastern,the middle and the western Qilian Mountain were analyzed by using Mann-Kendall test, moving t-test,
Morlet wavelet analysis method and the spatial analysis method of ARCGIS. Results showed that the average annual
sunlight hours in the Qilian Mountains presented a downward trend as a whole, in which the drop in the eastern
Qilian Mountain was the fastest; The maximum value of sunlight hour change in a year was May,which was closely
related to the sunny weather of the month; Abrupt changes in sunlight hours were most pronounced in summer and
winter of a year,and they began in 2000 and 1983 ,respectively; The oscillation period of sunlight hours may be 28
years. The distribution of annual sunlight hours in the Qilian Mountains was featured by a pattern of low values in
the southeast and high ones in the northwest. The values of sunshine hours over whole sections of the Qilian
Mountains was decreasing in summer and winter; The main factors regulating sunshine hours in the Qilian

Mountains were water vapor pressure ,cloud cover,annual precipitation and relative humidity.

Key words: Qilian Mountains; sunlight hours; temporal and spatial change; section



