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Fig. 1. The interannual variation of surface solar radiation in East China.
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Table 1. The climate linear tendency (unit: MJ-m~2-(10 a) ~1!) of surface solar radiation in East China.

1961—2011 1961—1970 1971—1980 1981—1990 1991—2000 2001—2011
Jext —22.69%** —25.21 —75.81 %k —60.34* 26.09* 23.47
R —14.92%%* —21.80 —29.86 —23.29 —29.2 —8.06
e —13.58%** —1.30 —0.13 —68.74* 9.76 50.83*
2 —6.34%* —27.78 —38.36 —1.56 —2.53 5.15
B —20.39%** —37.92 —10.24 18.35 —58.25 —24.98
HEIH —6.94%* —86.5% 89.15% —17.69 —28.59 0.78

R RIR P < 0.001; ¥* KR P < 0.01; *F£R P < 0.05.
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Table 2. Correlation coefficients between surface solar radiation and sunshine percentage in East China.

Jeat PR ] R H I Bk
VR —0.530%* —0.565%* —0.861** —0.799%* —0.261 N
HEE % 0.793%* 0.623%* 0.669** 0.670%* 0.533%* 0.705%*
JRH 0.545%* 0.453%* 0.179 0.170 0.127 0.497%*
FHX 0.343* —1.56 0.320* —1.23 0.031 0.104
Ke&® —0.577** —0.142 —0.176 —0.131 —0.318* —0.102
ISEc3 —0.133 0.036 0.218 0.230 0.125 0.026

W ¥ RIR P < 0.01; * £oR P < 0.05; N FoRi%A W%
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Fig. 2. The interannual variation of surface solar radiation in West China.
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Table 3. The climate linear tendency (unit: MJ-m~2.(10 a) ~1!) of surface solar radiation in West China.

1961—2011 1961—1970 1971—1980 1981—1990 1991—2000  2001—2011
(il —27.02%* 2.01 —21.76 —1.58 —29.7 7.10
W IRA —292 . 54%** —2.32 4.01 52.50%%* —31.41 —18.44
R —29.53%%* 93.88%* —125.49%* —43.32 47.47 —106.59
] —19.19 6.36 52.48 —151.21%** 202.78% —45.26
FipE —35.22%%x 9.47 —91.41%%* —179.05 91.42 4.26
8t —12.91 —7.54 —126.87* —226.9 347.31%* —34.58
weAt —23.01%* —55.32%* —6.82 —165.89 —8.43 —1.06
&% —27. 71Kk —19.52 10.30 —38.13 —11.26 —27.32
HIH —20.80%** 33.42 —86.48%** 35.09 53.28% 18.36
e —12.33%%* —0.40 —8.83 —44.65 —10.94 —53.28
Hi 6 —19.61* 8.18 78.52%* —5.94%* 103.68* 13.57
[GEIES —17.50 7.94 —6.16 —5.02 —38.18 69.79
LB —20.64%** —4.34 —51.49* —4]1.52%%* —17.43 —23.76
By —3.51% —T77.70%* —-10.15 146.11 —40.66 38.23

W B RIR P < 0.001; ** R P < 0.01; * £ P < 0.05.

@ AKMmiEEHEAIEZ2ENXER

K (P < 0.01). 2= EAMIK 2 5 10 0K PH 4 5
TR IAH S, ToVEFIWT I & B s . B

AN V0 S b DX b K BH S5 A S &S
BRIIKR, 1340 55 9k S R E S
HhTHTOK BH SV AR ST AP E A R R R, 5 A i R R
TR (P < 0.01). 62% B3 s H B E 23 5 H i
KPR SFAFAE IEAH GG 2R, 38% (1) i B2 Y 2 A

PG T W R RO XU 5 3 TR BH S R A 2
FH A RNE (P < 0.01), HAthth X EAH RN, £ER
M i 7 A ) A 8 S5 k2 K R 7 i, 60% DA Ry
S RTIEMEAN H I8 2 R AR
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Table 4. Correlation coefficients between surface solar radiation and climatic factors in West China.

VI HIRE % JRH K=& BTk
&R —0.414%* 0.553%* 0.223 0.173 0.11
& % —0.162 0.688%* 0.626%* —0.043 —0.297*
W —0.091 0.086 0.499%* —0.18 0.362%*
A 0.011 0.409%* 0.182 —0.357* —0.357*
(TEIES —0.167 —0.092 —0.219 0.168 0.084
Ry —0.411* —0.104 0.199 0.021 —0.192
R IRA 0.036 0.379%* 0.556%* 0.004 —0.442%*
[ilifen —0.584%** 0.525%* 0.500%* —0.441%* 0.287*
ER ) 0.17 0.207 —0.223 —0.171 —0.082
Fipe —0.406** 0.092 0.243 0.057 0.414%*
F8 0.329 —0.161 0.001 —0.285* 0.362%*
SE —0.286 —0.121 0.241 0.310%* —0.061
iR —0.949%* —0.125 0.005 —0.137 —0.02
W ¥ RIR P < 0.01; * R P < 0.05.
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Fig. 3. The interannual variation of surface solar radiation in East and West China.
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5 rPE R T A X TR K B SR 1 AR AT 2 (B MJ-m ™ 2.(10 a) 1)

Table 5. The climate linear tendency (unit: MJ-m~=2.(10 a)

—1) of surface solar radiation in East and West China.

1961—2011 1961—1970 1971—1980 1981—1990 1991—2000 2001—2011
AR —14.96%** —33.42 —27.80 —26.26 —14.98 10.36
ik —10.50%** —0.42 —27.87%* —47.82%%* 47.00 —11.36%*

PR RIR P < 0.001; ¥* KoK P < 0.01; * R P < 0.05.
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Table 6. Correlation coefficients between surface solar radiation and sunshine percentage in East and West China.

1961—2011 1961—1970 1971—1980 1981—1990 1991—2000 2001—2011
ARE 0.851%* 0.919** 0.772%* 0.842** 0.845** 0.885%*
Pas 0.348%* 0.713* 0.198 0.704* 0.195 —0.563
VE: FIR P < 0.01; *FE/R P < 0.05.
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Fig. 4. The variation of surface solar radiation and sunshine duration from 1961 to 2011 in East and West China.
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Table 7. Correlation coefficients between surface solar radiation and climatic factors in East and West China.

T ERCYER) ¥ R iR i {251 ISPRS s
AR —0.699** 0.851%* 0.689** 0.051 0.047 0.083
P —0.366** 0.348* 0.720%* —0.070 0.213 —0.019

VE: ¥ FRIR P < 0.01; * %K P < 0.05.
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Abstract

Based on the solar radiation information and climatic observation data from 1961 to 2011 in both East and West
China, the interannual trends of surface solar radiation are investigated. By combining with cloud cover, sunshine
percentage, sunshine duration, wind speed, atmospheric turbidity, and relative humidity, the causes affecting the varia-
tions of the total surface solar radiation in East and West China are analyzed. The results show that the surface solar
radiation decreased from 1961 to 2010 in both East and West China, but there was an abrupt change, which occurred
in the early 1990s, followed by sustained increase. The surface solar radiation decreased from 1961 to 2010 in East
China, and the decrease of surface solar radiation in the eastern region was greater than in the western region. The
surface solar radiation is significantly correlated with sunshine duration in both East and West China. In East China,
the surface solar radiation is significantly positively correlated with the percentage of sunshine. It indicates that the
percentage of sunshine duration is the main factor affecting the total surface solar radiation in East China. The decrease
of the total surface solar radiation is influenced by many factors. In East China, the percentage of sunshine and the
atmospheric turbidity factor are the main factors affecting the surface solar radiation reduction. There is no correlation
between cloud and ground solar total radiation. However, the percentage of sunshine is affected mainly by cloud cover
and air pollution. In West China, no significant correlation is found between surface solar radiation and cloud cover,
but significant correlation is detected between surface solar radiation and sunshine percentage. These indicate that
the sunshine percentage could be a main factor affecting surface solar radiation. Wind becomes an important factor
affecting the total surface solar radiation, since wind is a main factor expelling troposphere air pollution such as smog. A
comparison of the variation in ground solar radiation between the East and West China shows that the aerosol particles
of air pollution are the main factor affecting the reduction of total surface solar radiation in East China. Many scholars
have found that the significant reduction of the surface solar radiation is mainly due to the absorption and scattering
atmospheric aerosols. All these findings suggest that the air pollution has become an important factor affecting the

surface solar total radiation, especially in East China.

Keywords: climate change, smog/haze, aerosol, percentage of sunshine
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