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Abstract

The sunshine percentage was calculated using the theoretical model of the distributed exposure
time considering the terrain factors and the sunshine hours observed by the meteorological sta-
tion. After re-sampling the total cloud amount remote sensing image products by the second gen-
eration geostationary meteorological satellite (FY-2G) in China, the daily scale sunshine percen-
tage estimation model was established based on remote sensing total cloud amount and observa-
tion station cloud amount (total cloud amount and low cloud amount) used the negative correla-
tion between cloud cover and sunshine percentage. The spatial simulations are completed of the
two interpolation methods IDW and Kriging in Xinjiang. Finally, simulation results are verified by
the test station. The conclusions are as follows: 1) The spatial distribution of the four seasons in
Xinjiang has obvious changes. The average seasons in the whole region are 1165 h in spring, 1286
h in summer, 964 h in autumn and 823 h in winter. 2) The resampling scheme based on remote
sensing cloud cover takes into account the cloud movement. The correlation was improved after
resampling between cloud cover and sunshine percentage, and the correlation coefficient was
0.756. 3) The correlation coefficient of sunshine percentage model based on Remote Sensing has
obvious differences in the two seasons in winter and summer; the highest correlation was found in
summer; the distribution patterns were similar in spring and autumn; the correlation coefficient
was the lowest in winter and represented along the Tianshan Mountains in the northern Xinjiang.
4) The sunshine percentage accuracy of the RS integrated model is obviously better than that
based on the observation station cloud cover model. The mean absolute error of the sunshine
percentage was 14.8%. As that gives full play to the superiority of the continuous observation of
satellites in space, the spatial distribution is more continuous. The post-verification method can
be used for business applications in the sparsely stationed western region.
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Figure 1. Distribution of meteorological stations in Xinjiang
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Figure 2. Calculation diagram of sunshine percentage based on total cloud amount of FY-2G
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Figure 3. Diagram of sunshine duration model considering Terrain influence
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Figure 4. Spatial distribution of seasonal sunshine hours over Xinjiang (a: spring, b: summer, c: autumn, d: winter)
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Figure S. Diagram of grid resampling
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Figure 7. Correlation coefficient distribution of different season in models I (a: spring, b: summer, c: autumn, d: winter)

E 7. FRFHRE [HNEXERS B BFF, b: BEE, o HF, d: £F)

DOI: 10.12677/ccrl.2018.75041 387 SR AR


https://doi.org/10.12677/ccrl.2018.75041

PRI <5

4

e

(1_ )RR H I T 93 257
Aii(2015-7-15)

(MM H I 1 4%
I3 (2015-7-15)

- >

# = o

(2_a)IB AR H R 2 4
Ai(2015-7-15)

(2_e) WLt 11 R T 7 22
SHA1(2015-7-15)

s

(1_b)RE AR H IR T 4y )
4i(2015-10-15)

bt
‘:f‘(k

(_OMI s {E H 8 5%
AA5(2015-10-15)

o
-~

- '
(2_b)iE A H IR R 4y
A3(2015-10-15)

(Q_O)MLI 4 8 7 2
347 (2015-10-15)

(1_c)RB/EREE A H T 73 35y
#i(2016-1-15)

(1_g) W stdeifE H I ey 932
434 (2016-1-15)

(2_c) iR i H 8 1 4 3 5%
13(2016-1-15)

a—

(2_g) Wl sk i fl F e 26
43 47(2016-1-15)

(1_d)iB A H H IR 4y % 43
4i(2016-4-15)

™,
- 27, - 1
W »

(L_h)yWE st 48 4 H R B 43
4347(2016-4-15)

-
. &?:‘ -~

ot

" C -4
| gy

(2_dyRB A R H 8 4 25y
17(2016-4-15)

-
il

i

(2_h)WE st 4 i T R 3
43 77(2016-4-15)

1 0

Figure 8. Sunshine percentage spatial distribution contrast of remote sensing integration and observation station interpolation
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Figure 9. Taylor diagram of sunshine percentage between observations and four different simulation methods over Xinjiang.
(On the Taylor diagram, angular axes show correlations between simulated and observed fields; radial axes show spatial stan-
dard deviation (root-mean-square deviation). Each dot represents a simulation methods, identified by its number on the right)
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