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Abstract: In this paper, the Loess Plateau of Shanxi was selected as the research area, and the quality of
FY-4A surface solar irradiance (SSI) was comparatively tested by using the minutely global irradiance data
of three national meteorological stations in the region. The results show that SSI is highly correlated with
ground observation data in Loess Plateau of Shanxi, which can better reflect the influence of meteorological

factors on solar radiation. The global irradiance is generally high, and the relative error decreases with the
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increase of the global irradiance observed on the ground. The morning and evening errors are large but the

noon errors are small. From the transverse comparison of Datong, Taiyuan and Houma stations, the high-

er the annual global radiation exposure, the smaller the relative errors. The critical value of sunset zenith

angle is set at 70° in FY-4A SSI algorithm, resulting in about 1/3 of the whole year’s non observed time in

daytime. The total radiation exposured in winter is lower than that in summer, which makes the monthly

global radiation exposure lower in winter but higher in summer. The above characteristics of SSI are basi-

cally derived from its algorithm or parameter settings, so it has universality. Due to the strong regularity

of relative errors, it is possible to revise the data and reduce the error level substantially in the next step.

Key words: FY-4A, surface solar incident irradiance products, total irradiance, applicability
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Table 1 Geographic information of three national meteorological stations and their

FY-4A pixel points over the Loess Plateau of Shanxi
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Fig. 4 Temporal variation of hourly global irradiance from ground

observation and FY-4A at Datong Weather Station in 2018
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Fig. 10 Temporal variation of daily global
irradiation from ground observation

and FY-4A at Datong Weather Station in 2018
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Table 2 Annual mean hourly global irradiance statistics from ground observation
and FY-4A at Datong, Taiyuan and Houma weather stations in 2018
I ] /BT
= SN NTTe
- it i 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 07—17
FEA B — — 47 169 244 313 360 362 360 359 296 228 154 — — 2892
FY-4A %7 I 32 - s o= cor
S(W + m— — — 333.5 438.7 539.2 603.9 650.1 677.0 657.2 605.5 572.3 507.1 421.9 — — 585.6
/
R 5 i W
K[ 7(%‘;&%72; 2.0 40.2 207.5 303.2 402.4 490.9 553.1 598.7 582.2 520.2 452.4 373.0 280.4 106.6 38.0 478.9
/ cm °
MRHRZE/ % — — 60.7 44.7 34.0 23.0 17.5 13.1 12.9 16.4 26.5 36.0 50.5 — — 22.3
HE R 0.435 0.785 0.801 0.858 0.867 0.862 0.873 0.829 0.791 0.760 0.685 0.863
FEA KL — — — 170 251 341 359 362 360 360 322 241 163 — — 2929~
FY-4A & 08
H;?JE — — — 430.8 529.0 581.7 657.8 694.4 687.2 633.9 579.4 517.0 422.2 — — 596.6
/(W em ?)
5 4 ke 1R R
K 7(2;;!5*@772; 28.7 86.5 248.3 358.4 428.9 519.3 583.0 572.0 508.9 439.9 353.3 253.0 90.9 28.5 455.1
e m—2
xR/ % — — — 73.5 47.6 35.6 26.7 19.1 20.1 24.6 31.7 46.3 66.9 — — 31.1
B34 0.733 0.808 0.853 0.877 0.903 0.867 0.849 0.855 0.781 0.675 0. 881
FEA KL — — — 165 253 356 359 361 360 360 358 255 174 23 — 3024"
FY-4A fg I8 B _ _ _
/(W —2) o - — 424.2 525.7 574.1 656.2 702.2 692.9 650.3 566.2 519.9 431.2 321.0 — 594.5
e m2
G i
D j/‘(g;;ﬁ*ﬁ#% 19.7 71.6 221.0 322.6 378.7 459.7 527.7 513.9 464.0 371.5 331.8 248.4 113.6 31.1 404.1
/ cm -
xR/ % —  — — 92,0 63.0 51.6 42.7 33.1 34.8 40.2 52.4 56.7 73.6 182.6 — 47.1
F K R H — — — 0.606 0.798 0.872 0.890 0.902 0.886 0.882 0.870 0.830 0.717 0.421 — 0.889
T e o T K J5URIBE B i SR AR I [ 43 55 g 08— 17 1 Fl 08—18 i,
Note: * represent the time of sampling of Taiyuan and Houma is between 08 —17 BT and 08 —18 BT, respectively.
®3 AR2EHARALZEHRE=E
Table 3 Same as Table 2, but for monthly global irradiation
A
=y 2Ny H
ok it 1 2 3 1 5 6 7 8 9 10 11 TR
FY-4A Big & -
. 217.2 334.4 497.1 632.9 754.9 784.3 734.5 723.8 533.4 433.2 264.1 189.0 6098.7
J(MJ »m 2)
5 ok e de e
KA 7‘(%{;” E%f 256.7 342.5 463.6 547.9 665.1 660.3 684.9 599.1 448.7 422.7 264.8 236.2 5592.4
/ *m ?
AT R 2/ % —15.4 —2.4 7.2 15.5 13.5 18. 8 7.2 20. 8 18.9 2.5 —0.3 —20.0 9.1
FY-4A WEHE 5 - -
-, 262.9 367.6 522.7 664.4 743.6 734.8 734.7 733.7 542.3 454.5 304.1 225.7 6291.0
/(M]J e« m™?%)
K x%ﬂfﬁﬁf 225.1 338.9 439.5 522.8 580.7 612.5 599.5 586.6 446.7 427.4 271.7 245.3 5296.8
/ sm ¢
M52/ % 16.8 8.5 18.9 27.1 28.0 20.0 22.5 25.1 21.4 6.4 11.9 —8.0 18.8
FY-4A W4 & -
., 281.6 389.1 538.0 637.9 718.4 751.4 751.9 768.9 532.3 485.8 326.5 290.0 6471.9
/(MJ + m™%)
= ik =N
15 7‘(%/[;“% l'il 144.1 241.3 353.4 387.6 555.9 606.0 590.0 612.3 403.3 443.2 231.6 210.1 4778.7
/ sm ?
FXFIR %/ % 95.4 61.3 52.2 64. 6 29.2 24.0 27.4 25.6 32.0 9.6 41.0 38.0 35.4
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