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Fig.5 Comparison of image quality of GF=1 WFV before and after atmospheric correction
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Fig. 7 Reflectance difference of typical land cover with atmospheric correction of GF-1 WEFV
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Table 2 Cross—validation data correspondence table
GF-1 WFV ID Landsat 8 OLI ID RMSE/%

GFO1_WF2_MY220_01_018 LCO8_LITP_121040_20200906 2.254
GFO1_WF2_KS152_01_008 LCOS_L1TP_146031_20201007  5.148
GFO1_WF2_MY4K1_01_009 LCO8_LI1TP_123028_20201006 1.94
GFO1_WF2_KS152_01_013 LCO8_L1TP_123031_20201006  2.35
GFO1_WF4_MY351_01_007 LCO8_LI1TP_123032_20201006  1.387
GFO1_WF4_MY351_01_009 LCO8_LITP_139032_20201006  1.981
GFOI_WF4_MY351_01_010 LCO8_LITP_139034_20201006 1.765
GFO1_WF4_KS653_01_007 LCO8_L1TP_129033_20201101  2.027
GFO1_WF4_KS653_01_009 LCO8_L1TP_129037_20201101  2.011
GFO1_WF4_KS153_01_011 LCO8_LI1TP_135031_20201111  2.334
GFO1_WF4_KS153_01_015 LCOS_L1TP_135033_20201111  1.484
GFO1_WF4_KR112_01_007 LCO8_L1TP_135035_20201111 1.68
GFO1_WF4_KR112_01_009 LCO8_L1TP_135038_20201111  2.437
GFO1_WF4_KR112_01_011 LCO8_L1TP_135040_20201111  1.802
GFO1_WF4_KR112_01_014 LCO8_LI1TP_119029_20201111  2.717
GFO1_WF4_KR112_01_016 LCO8_L1TP_121040_20200906 2.684
GFO1_WF4_KS7Y2_01_006 LCO8_L1TP_146031_20201007  3.038
GF1_WFV1_L1A0005235180 LCO8_L1TP_146039_20201023  2.029
GF1_WFV1_L1A0005235175 LCO8_LI1TP_146038_20201023  2.136
GF1_WFV1_L1A0005235170 LCO8_LITP_146037_20201023  2.637
GF1_WFV1_L1A0005067870 LCO8_L1TP_134036_20200917  1.598
GF1_WFV2_L1A0005187167 LCO8_L1TP_126043_20201112  1.278
GF1_WFV2_L1A0005187168 LCO8_L1TP_126042_20201112  1.308
GF1_WFV2_LL1A0005187166 LCO8_LITP_126041_20201112  1.246
GF1_WFV2_1.1A0005187165 LCO8_LITP_126040_20201112  1.189
GF1_WFV2_L1A0005187137 LCO8_L1TP_126039_20201112  1.287
GF1_WFV2_L1A0005187138 LCO8_L1TP_126037_20201112  1.464
GF1_WFV2_LL1A0005191763 LCO8_LITP_142035_20201112  2.709
GF1_WFV2_1.1A0005191760 LCO8_LITP_142034_20201112  3.059
GF1_WFV2_L1A0005105723 LCO8_L1TP_143028_20201002 35
GF1_WFV2_L1A0005105715 LCO8_L1TP_143027_20201002  3.696
GF1_WFV2_L1A0005105710 LCO8_LI1TP_143026_20201002  3.721
GF1_WFV3_1.1A0004760180 LCO8_LITP_120035_20200424  2.188
GF1_WFV3_L1A0004760179 LCO8_L1TP_120034_20200424  2.188
GF1_WFV3_L1A0004760172 LCO8_L1TP_120033_20200424  1.852
GF1_WFV3_L1A0004993993 LCO8_LI1TP_118039_20200816  2.277
GF1_WFV4_L1A0005115567 LCO8_LITP_123023_20201006 1.482
GF1_WFV4_1.1A0004833410 LCO8_LITP_116030_20200530 1.684
GF1_WFV4_L1A0004833426 LCO8_L1TP_116029_20200530 1.709
GF1_WFV4_1.1A0004833422 1.CO8_L1TP_116028_20200530  1.899
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Table 3 Validation result of ground—measured data
S R /% 2% 21/% ELTHM% S A RMSE/%

_ Pinsita 3.483 8.022 6.976 39.844
R 4.404

Pert 3.781 6.830 5.998 31.179

- Pinsita 2.339 5.002 3.694 51.476
KRR 5.639

Pers 2910 5.904 4625 40.286

. Pinsita 2.793 3.589 1.447 0.034
PRUNK A 1.738

Pors 2,983 4944 2.988 3.146

S, Pinsita 21.075 28.542 33.129 36.836
YD E 2.724

Per 19.554 27.163 32.848 35.720

e Pinsit 14.208 19.079 23.537 25.311
TR O 1.226

Per 13.644 18.133 22,658 23.302

N N Pinsit 17.411 21.253 23.390 25.311
FHEL N RE 1.173

Pers 15.022 18.566 21.296 20.537

I Bt RMSE/% 1.210 1.531 1.253 6.135
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GF-1 WFYV surface reflectance product in China’s land area
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Abstract: Land surface reflectance, as a key physical parameter describing the basic properties of the land surface, is one of the key
parameters for quantitative remote sensing research and applications, such as remote sensing indices computation, leaf area index retrieval,
dynamic forest cover monitoring. The main representative land surface reflectance products at home and abroad are MODIS surface
reflectance products, Landsat surface reflectance products and Sentinel surface reflectance products. The WFV (Wide Field of View) sensor
onboard the Gaofen-1 satellite (GF-1) has high spatial resolution and wide imaging capability. GF-1 WFV data have become an important
data source in the fields of resource investigation and ecological environment. At present, GF-1 WFV data have been fully opened to the
public, however the GF-1 WFV data are only provided in L1-level product and lack land surface reflectance product. The aim of this paper
is to produce GF-1 WFV land surface reflectance product.

This paper proposes a coupled atmospheric correction algorithm that integrates the universal kriging method of MODIS AOD spatial
fusion, 6S model, and dynamic look-up table and produced an open-access GF-1 WFV land surface reflectance product of 2020 in China’s
land area.

In terms of product accuracy validation, first, visual inspection, histogram, and spectral curve changes of typical land cover types
before and after atmospheric correction were compared. Second, cross-validation was performed between GF-1 WFV and Landsat-8 OLI
land surface reflectance products. Third, ground-based measurements were used for validation. The validation results show the image quality
after atmospheric correction is remarkably improved and agrees with the Landsat 8 OLI land surface reflectance product. The root mean
square error with the Landsat 8 OLI land surface reflectance products do not exceed 3%, and the R” is greater than 0.9.The validation results
with the ground-based measurements indicate the mean values of root mean square error are 1.21%, 1.53%, 1.26%, and 6.14% for blue,
green, red, and near infrared band, respectively. The validation results show that the GF-1 WFV land surface reflectance retrieval algorithm
has good accuracy.

The GF-1 WFV land surface reflectance product produced by this algorithm is reliable, and the algorithm can be used in operational
production. In addition, the algorithms and products can provide a stable and reliable data source for subsequent quantitative remote sensing
research and application of GF-1 WFV data, and the GF-1 WFV land surface reflectance products can also be synergized with Landsat and
Sentinel series land surface reflectance products to form a dense time-series of near-daily, high spatialresolution land surface reflectance
products for China’s land area.

Key words: remote sensing, GF-1 WFV, surface reflectance, atmospheric correction, 6S model, spatial fusion, dynamic lookup table,
China’s land area
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