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Abstract GF-6 WFV is a high-spatial resolution multi-spectral sensor loaded on Chinese GF-6 satellite, which
realizes the combination of high spatial resolution and wide coverage. Accurately identifying the cloud pixels of GF-
6 WEV data is of great significance for supporting agricultural resources monitoring, forestry resources
investigation, disaster prevention and mitigation and other industry applications. Based on the global land cover
product—FROM-GLC10 (Finer Resolution Observation and Monitoring-Global Land Cover 10) data, the LCCD
(Land Cover-based Cloud Detection) algorithm is improved to carry out cloud detection of GF-6 WFV data in the
paper. Taking FROM-GLCI10 data as a priori data, fully considering the change of reflectivity of different surface
types, different methods are used to set thresholds for each surface type. The accuracy of cloud detection results
was evaluated by visual interpretation, and the cloud accuracy rate as a whole reached 92.46% , among which the
cloud accuracy rates of vegetation type, water type and highlighted surface type were 93. 09%, 95.60% and
88.70%, respectively. The results show that the improved cloud detection algorithm based on surface type
effectively improves the accuracy of cloud detection of GF-6 WFV data.
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Table 1 Introduction of GF-6 WFV data

Band number Spectral range /pm  Spatial resolution /m

Bo1 0.45-0. 52 16
Bo2 0.52-0. 59 16
B03 0.63-0. 69 16
Bo4 0.77-0. 89 16
B05 0.69-0.73 16
B06 0.73-0.77 16
Bo7 0.40-0.45 16
Bo8 0.59-0. 63 16
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Fig. 1 Surface reflectance characteristics of non-spatiotemporal series. (a) Water; (b) wetland;

(¢) bareland; (d) impervious surface
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Fig. 2 Surface reflectance characteristics of spatiotemporal series. (a) Forest; (b) grassland; (c¢) shrubland
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Table 2 Thresholds of forests, grasslands and shrublands

Frigid Temperate zone
Parameter Forest Bareland Tropical
zone Spring Summer Autumn Winter
N./N; 0.1/0.9 0.3/0.7 0.6/0.4 0.1/0.9 0.4/0.6 0.9/0.1
Ty 0.12 0.18 0.126 0.138 0.156 0.126 0. 144 0.174
T 0.18 0. 20 0.182 0.186 0.192 0.182 0.188 0.198
Tk 0.13 0.25 0. 142 0.166 0.202 0. 142 0.178 0.238
Frigid Temperate zone
Parameter Grassland Bareland Tropical
zone Spring Summer Autumn Winter
N./N, 0.1/0.9 0.7/0.3 0.6/0.4 0.1/0.9 0.4/0.6 0.9/0.1
Ty 0. 20 0.18 0.198 0.186 0.188 0.198 0.192 0.182
T 0.23 0. 20 0.227 0.209 0.212 0.227 0.218 0. 203
Tx 0. 30 0.25 0. 295 0. 265 0. 270 0. 295 0. 280 0. 255
Frigid Temperate zone
Parameter Shrubland Bareland Tropical
zone Spring Summer Autumn Winter
N./N, 0.1/0.9 0.4/0.6 0.6/0.4 0.1/0.9 0.4/0.6 0.9/0.1
Ty 0.16 0.18 0.162 0.168 0.172 0.162 0.168 0.178
T 0.18 0. 20 0.182 0.188 0.192 0.182 0.188 0.198
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Fig. 5 Cloud detection results above vegetation.
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Fig. 6 Cloud detection results above bright surfaces.

(a) Thin cloud; (b) thick cloud; (c¢) broken cloud
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Fig. 7 Landsat8 cloud detection results above bright surfaces. (a) Broken cloud; (b) thick cloud; (c) thin cloud
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Table 3 Overall accuracy evaluation of cloud detection

Accuracy Vegetation Water  Bright surface Average
Berr/ %6 96. 36 96. 43 94.01 95. 60
Bere/ % 93.09 95. 60 88. 70 92. 46
Bers/ %6 97. 38 96. 35 96. 67 96. 80
Beer/ % 2.59 3.46 2.72 2.92
Borr/ % 6.91 3.77 10.79 7.16
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