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Figure S1. Destriping performance on VIIRS AFAI imagery. (a) and (b) are the original AFAI images without and with algae features while (c) and (d) are the corresponding destriped results. The arrows and dashed ellipses indicate the locations where the algae features are attenuated after destriping. Parameters are adaptively tuned to achieve better performance.
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Figure S2. Comparison of various approaches to reduce noise contamination in VIIRS AFAI imagery. (a), (b), and (c) list examples from three different regions. The first columns of each subfigure are the original AFAI images. The corresponding algae extraction results (marked in red excluding those in the red circles) after applying each approach are listed in different columns (the 2nd, 3rd, 4th, and 5th columns show the results without noise reduction, with Gaussian filter, with Wiener filter, and with total variation denoise, respectively). The red circles indicate the locations where non-algae pixels are incorrectly extracted due to noise contamination.
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Figure S3. The workflow of Sargassum extraction on VIIRS AFAI imagery. The elongated slick features represent Sargassum slicks and the orange dots represent noise. (a) is the original image and (b) is the corresponding algae extraction result. The feature extraction results on the filtered image (c) are used as a buffer to indicate the locations of the real features (the area delineated by the blue dashed line in (d)), while the final detection in (e) is from the original image in (b) within this buffer. In other words the filter is only used to define the buffer without attenuating the to-be-detected Sargassum feature from the original image.
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Figure S4. Accuracy assessment of the algae extraction results with different Gaussian smoothing window size. The data is the same as those used in Table 1.  0.10 indicates 10%.
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Figure S5. (a) - (c): Weekly, monthly, and seasonal mean algae coverage from MODIS and VIIRS in the CWA during 2016. (d) - (f): Same as above but data are presented in x-y plots. The dashed lines are the 1:1 reference lines and the red solid lines are the linear regression lines. The coefficient of determination R2 of each regression is listed in the corresponding subfigure. 
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Figure S6. Comparison of monthly mean algae coverage derived from MODIS ((a), (c)) and VIIRS ((b), (d)) in the CWA in 2016.  
(a)
(b)

Figure S7. (a) MODIS off-nadir pixel growth in the scan direction. (b) An example of the minimum Sargassum coverage required at different pixel size. The darker gray boxes represent the MODIS pixels at large view angle. Sargassum is often presented as elongated weed lines, thus the form is selected to show the impact of pixel growth on the detection limit.  

Table S1. VIIRS AFAI upper bound thresholds (i.e., corresponding to 100% algae coverage within a pixel) for various atmospheric conditions (aerosol type and optical thickness) and solar/viewing geometry, based on radiative transfer simulations. Two aerosol types are selected for open and coastal oceans: maritime aerosols with 90% relative humidity (m90) and coastal aerosols with 50% relative humidity (c50). Two solar/viewing scenarios are applied: near satellite nadir (satellite zenith θ = 4°, solar zenith θ0 = 18.4°, relative azimuth ϕ = 22°) and near scan edge (θ = 57°, θ0 = 29°, ϕ = 21°). τa(869) = 0.10 corresponds to the mean aerosol optical thickness over the study region between 2013-2015 as derived from MODIS. The average of these values for τa(869) = 0.10 is 4.60 10–2, which was used in this study as the global upper bound threshold for pure algae coverage within a pixel.
	m90
	τa(869)

	
	0.02
	0.06
	0.10
	0.14
	0.18
	0.22
	0.26
	0.30
	0.34
	0.38

	
	[bookmark: _Hlk506242067]θ = 4°
	0.054
	0.052
	0.049
	0.047
	0.045
	0.043
	0.041
	0.039
	0.038
	0.036

	
	θ = 57°
	0.052
	0.048
	0.044
	0.041
	0.037
	0.035
	0.032
	0.029
	0.027
	0.025

	c50
	τa(869)

	
	0.02
	0.06
	0.10
	0.14
	0.18
	0.22
	0.26
	0.30
	0.34
	0.38

	
	θ = 4°
	0.054
	0.051
	0.048
	0.045
	0.043
	0.041
	0.038
	0.036
	0.034
	0.032

	
	θ = 57°
	0.051
	0.047
	0.042
	0.039
	0.035
	0.032
	0.028
	0.026
	0.023
	0.021




Table S2. Monthly mean algae coverage in the CWA derived from MODIS and VIIRS observations in 2016.
	Month
	MODIS derived algae coverage
(km2)
	VIIRS derived algae coverage
(km2)
	MRD (%)

	01
	154
	137
	11

	02
	34
	27
	22

	03
	52
	25
	52

	04
	77
	34
	55

	05
	149
	88
	41

	06
	326
	275
	16

	07
	466
	416
	11

	08
	267
	197
	26

	09
	102
	44
	57

	10
	65
	17
	74

	11
	70
	23
	67

	12
	70
	23
	67


 

Table S3. Seasonal and annual mean algae coverage in the CWA derived from MODIS and VIIRS observations in 2016. 
	
	Spring (km2)
	Summer (km2)
	Autumn (km2)
	Winter (km2)
	Annual (km2)

	MODIS 
	102
	372
	78
	70
	176

	VIIRS 
	57
	324
	30
	23
	132



Table S4. Top row: percentage of MODIS pixels in various size classes according to Figure S7. Middle row: Sargassum detection limit on different pixel size. Last row: percentage of undetected Sargassum coverage corresponding to each pixel size class. aThe 0.002 km2 detection limit on 1 km × 1 km pixels (i.e., 0.2% pixel size) is estimated by Wang and Hu (2016).  bStatistics are based on Sargassum observations in 2016, where Sargassum mats < 0.002 km2 were not counted because they are not detectable in MODIS imagery. 
	MODIS pixel size
	1 km × 1 km
	1 km × 2 km
	2 km × 6 km

	Percent of MODIS data with greater pixel size (%)
	50.3
	32.7
	11.0

	aDetection limit (km2)
	0.002 
	0.004 
	0.012 

	bUndetected Sargassum coverage (%)
	0.0
	0.3
	4.9
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