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Background and Objectives

Solar radiation at the Earth’s surface (surface solar radiation,
SSR) is the ultimate energy source for life on the planet.

It must rely on reanalysis to get more continuous spatial and
temporal radiation data.

Reanalysis have positive biases with observations, to radiation
data, the main causes of biases may be light cloud and aerosol.
Reanalysis’ bias errors will affect the application. MERRA is one
of reanalysis from NASA.

Objective of this is to evaluation MERRA’s global solar radiation
and diffuse solar radiation against the observations in Shanghai,
and reduce the errors.



Materials and Methods

Historical data: global solar radiation and diffuse solar radiation
Shanghai(121.29° E 31.24° N) 2000.1-2012.9 10%J/m?d

MERRA: global solar radiation and diffuse solar radiation 10%J/m?d

MODIS data:

The MODerate resolution Imaging Spectrometer (MODIS) instrument is
one of the first passive satellite radiometers designed to retrieve
aerosols over the land and ocean. The instrument oboard the Terra (EOS-

AM)in 1999,and aboard Aqua (EOS-PM) satellites in 2002.

The daily level-2 AOD data (Collection 005) at 550 nm from the Terra and
Aqua MODIS aerosol products (MODO04_L2, MYD04 L2) are applied in
this study.

Aerosol optical depth (AOD)is a measure of the opagueness of air, and
high values of AOD indicate poor visibility.
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Comparison of the daily global solar radiation and diffuse radiation



Relationship between daily clearness index(AOD) and daily global solar

radiation’s model bias ratio( diffuse radiation’s model bias ratio)
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Comparison of the daily global solar radiation
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Comparison of the daily diffuse radiation
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Comparison of the monthly mean global solar radiation

Global Solar Radiation of MERRA(1(*J/m?*d)
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Comparison of the monthly mean diffuse radiation
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Comparison of the annual mean global solar radiation

-
o
o
o
-

<\:"|D 2300 T T r r ;'5 * MERRA before correction
S e 950| mm—
% 2200} Y=0.58524*x+974.3462 - v% * MERRA after correction
o R?=0.85331 n=12 ° 5 900} — .
< 21001 . < sso} < . . .
o . .
o
W 20001 c 8oof y=0.29*x+605.1697
“— < . > | ° °
5 1000} P<0.01 £ 750 R%=0.392 n=12
c L
2 100 y=0.7419*x+505.5278 § mor P<0.05
= R?=0.96168 n=12 S 650p n=12 R?=0.47164
o ) .
s 1700 * MERRA before correction % 600p /
UO) 1600} ° MERRA after correction 1 S 550} :
= kt k ?g y=0.22423*x+412.0879
500 L L L L
S 1500 v . : : S 'D 500 600 700 800 900 1000
1600 1800 2000 2200 . - .
© . _ 4., 2 < > Diffuse Radiation of Observations(10%J/m?d)
Global Solar Radiation of Observations(10"3/m“*d) AOD | AOD 1000 ] ] i )
;'5 2300 N N N N * MERRA before correction
L B . S| D S 950} =——
= 2200} y=0.58524"x+974.3462 - 1 v N * MERRA after correction .
S E 900} —
i R%=0.85331 5
S 2100F 15 o sso}
<
74
W 2000} , % 800k 1
= w . y=0.64637*x+321.26
© = N : 2_ )
c 1900f P<0.01 - s 780 . R“=0.7932
£ 1500 . 2 S 700} n=12 |
3 RE=0.87449  n=12 S ol ¥=0.22423%x+412.0879
ﬂg 1700k y=0.45826*x+1040.9859 g R?=0.47164 n=12
° * MERRA before correction 9 600 .
N —_— 5
— 1600} _ £ . ]
_‘.g * MERRA after correction O 550 P<0.05
™M 1500 M x x M . . . :
© 1600 1800 2000 2200 >0 600 700 800 900 100015

Global Solar Radiation of Observations(10%3/m?d) Diffuse Radiation of Observations(10%3/m?*d)



Annual mean global solar radiation and diffuse radiation
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Results and Discussions

ME

Corrected MERRA

Kt Daily S 184.02 341.77 0.7 15.11 239.54 0.79
MonthlyS 178.07 252.62 0.86 10.23 165.9 0.87
Annual S 182.52 192.34 0.85 12.79 39.68 0.96
Daily D -217.36 303.54 0.41 27.43 239.05 0.47
MonthlyD -213.92 250.37 0.71 23.69 137.75 0.72
AnnualD  -217.4 228.39 0.47 29.05 74.63 0.39

AOD Daily$S 184.02 341.77 0.7 9.12 264.45 0.73
MonthlyS 178.07 252.62 0.86 13.93 173.47 0.87
AnnualS 182.52 192.34 0.85 6.74 72.13 0.87
DailyD -217.36 303.54 0.41 31.8 226.3 0.59
MonthlyD -213.92 250.39 0.71 21.57 124.44 0.82
AnnualD  -217.4 228.39 0.47 34.32 54.04 0.79
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Comparison of the monthly mean global solar
radiation( diffuse radiation) without eliminating
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Summary

. The results showed that the global solar
radiation better correction with clearness
index, and correction of the diffuse radiation
with AOD . Correction effect in longer time
scaleis better than shorter time scale. But
AOD data have more default, which will affect

the correction.
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