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Aim: 

1. Explore the use of Cloud Score+ to improve the image composites. 

2. Produce an initial seagrass map of Venezuela. 

chengfa.lee@dlr.de, mar.roca@csic.es 

Background/Situation: 

• With a coastline of about 2,800 km, Venezuela supports numerous seagrass meadows (Vera et al., 2008). 

• There is currently no nationwide seagrass map for Venezuela, only a collection of polygon and point 

vector data (UNEP-WCMC & Short, 2021) as well as two mapped islands (Wabnitz et al., 2009; Schweizer et al., 2005). 

• It is crucial to establish the presence of Venezuela’s native seagrasses, especially given the threat posed 

by the invasive Halophila stipulacea. (Vera et al., 2014; Rodriguez et al., 2018). 
 

Challenge: 

• Seagrass data is mostly dispersed across the nation. As such, an established multitemporal approach 

could be used as an initial stopgap approach to map seagrasses (Traganos et al., 2018; Blume et al., 2023). 

• The presence of clouds causes issues with image quality, which cannot be fully mitigated by 

multitemporal composition alone. To better manage the cloudy pixels, the Cloud Score+ Product was 

used to identify and mask out cloud pixels (Pasquarella et al., 2023). 

Image processing:  

• Sentinel-2 L1C TOA images with 20% or less 

cloud cover score. 

• The Cloud Score+ CS product uses a pixel quality 

score, while the Cloud Score+ CDF uses a 

distribution function value.  

• Multitemporal composites composited using the 

10th percentile. 

• ACOLITE mosaic based on best single tile image. 

  

 

Vector processing:  

• Class: Sand, Seagrass, Coral, Turbid, Deep Water. 

• Based on publications and photointerpretation. 
 

Classification & Ensemble:  

• Bathymetry and slope derivatives added. 

• Image composite was split into coastal (Case 2) 

and open waters (Case 1) for the feature 

selection (Figure R3) and classification. 

• Maps were ensembled (n = 20) by mode or by 

best F1-Score. 
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Take Home Message: 

1. Cloud Score+ products are competitive over open waters while needing a 

shorter time period, thereby enabling temporal analyses. 

2. Predicted national seagrass maps of Venezuela are produced nationwide 

for the first time. 

Classification performance: 

• Statistically similar performances across 

different CS and CDF scores thresholds and time 

window (Figure R1A). 

• The original approach had the best quantitative 

results, and statistically better in coastal waters 

(Figure R1B). 

• ACOLITE approach had the best qualitative 

result (Figure R2). 

• Both Cloud Score+ products are comparable to 

the original approach in open waters while 

needing a smaller time window (Figure R1B). 

Impact: 

• Produced a predicted first national seagrass map 

of Venezuela (Figure R4). 

• Cloud Score+ enables temporal analyses and 

monitoring, trading classification performance 

for a shorter  composition time window. 
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Figure M1: Venezuela. Three sites were used to evaluate the predicted map quality, namely Morrocoy National 
Park, the Turiamo region, and Los Roques.   

Figure M2: Study workflow. 

Figure R1: Post-hoc comparison of classification performance of the different product treatments (n = 20) for (A) the 
Cloud Score+ products across different time periods, and (B) all the different products/approaches. 

(A) (B) 

Figure R2: Ensemble classification difference maps at 
Morrocoy National Park for all four different approaches. 
Two subsites per site were further examined for their 
qualitative map performances. For the other sites, readers 
are referred to the publication (QR code, bottom right).  

Figure R4: Predicted national seagrass map of Venezuela based on the ensemble original approach, which had the 
best overall quantitative performance. Map post-processed to exclude the turbid misclassifications in the east. 
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Figure R3: Analysis of the most frequently selected 
features in variable importance across different 
approaches and water types.  


