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Project Background

◼ Historical maps and datasets were produced from manual 
interpretation of aerial photography

◼ SJRWMD and FWC want to develop automated methods 
to map wetland plant communities using modern machine 
learning satellite image classification techniques

◼ SJRWMD Contract with FAU
◼ Phase 1 (2020-2022): mapped over 50,000 acres

◼ Phase 2 (2022-2025): mapping over 300,000 acres

◼ FWC Contract with FAU
◼ 2023-2026: mapping 130,000 acres over Lake Okeechobee wetlands for years 

2023, 2024, 2025
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Project areas

◼ SJRWMD
◼ Phase 1 

(blue): 50,000 
acres

◼ Phase 2 
(green): 
130,000 acres

◼ FWC (red): 
130,000 acres
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Project data: SJRWMD-Satellite imagery

◼ Datasets
◼ WorldView-2 satellite 

products, lidar DEMs

◼ Historical maps, aerial 
imagery

◼ Newly collected field 
point samples, imagery-
based interpretated 
references

◼ WorldView 2/3 
pansharpened imagery 
product

◼ 8 bands covering visible 
and infrared 

◼ 0.5 m by fusing 
multispectral sensor 
and panchromatic 
imagery products
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SJRWMD Phase 2:
Year 1- over 81,000 
acres



Project data: FWC-Satellite imagery
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◼ Project sites

◼ Area 1

◼ Area 2

◼ Area 3



Field data collection-2021

6



Field data collection-2022
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Field data collection-2023
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Field data collection-2024

9



Field data collection

◼ Wetland community key signatures

◼ Collected over 10,000 field point data

◼ Collected over 2,000 pictures for wetland 
communities

◼ Location information

◼ Direction information

◼ Time information
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Methodology

◼ Image segmentation 

◼ Fusing LiDAR with imagery

◼ Training sample selection

◼ Machine learning training 
and classification: SVM, RF, 
and ANN

◼ Ensemble analysis

◼ Map refinement

◼ Accuracy assessment

◼ Software: ArcGIS Pro, 
eCognition, R script
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Results: KENAN
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Overall accuracy: 0.88



Results: BCMCA
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Overall Accuracy: 0.89



Results: SJWMA and FWMA

14Overall Accuracy: 0.82



Results: BCWMA
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Overall Accuracy: 0.84



Combined 
map product 
for Year 2022
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FWC-Lake Okeechobee, 2023
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◼ Successfully 
imagery 
products were 
acquired for 
May 18, 23 
with less cloud 
contamination 



Area 1: map product
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Results: classification accuracies
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Area 1: Overall accuracy: 90% 



Area 2: map products
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Areas 2, 3

◼ Overall accuracy: 82%
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Area 3: map products
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Lake Okeechobee area-2023
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Lake Okeechobee area-2024

Overall accuracy: ~85%



Challenges and Solutions
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• Segmentation
• Scale selection, too small leads to over-segmentation, too big 

leads to under-segmentation
• Solution: split the big project area into smaller areas and set site-specific 

scale 

• Time consuming segmentation process
• Solution: batch and tile processing in eCognition

• Post-classification map refinement: shadows, confusion 

of shrub swamp with willow swamp, hardwood swamp 

with upland hardwood, etc., manual refinement is time-

consuming
• Solution: collecting adequate training samples for major 

communities, and manually classify small communities such 

as upland hardwood



Conclusions

◼ The designed object-based machine learning 
ensemble mapping procedure using high 
resolution satellite imagery products is successful 
to effectively catch wetland community patterns

◼ Efficiency and time saving:

◼ For mapping Lake Okeechobee (130,000 acres): 2-3 
weeks if field reference samples are ready
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The End

28


	Slide 1: Wetland Mapping  in Central Florida
	Slide 2: Project Background
	Slide 3: Project areas
	Slide 4: Project data: SJRWMD-Satellite imagery
	Slide 5: Project data: FWC-Satellite imagery
	Slide 6: Field data collection-2021
	Slide 7: Field data collection-2022
	Slide 8: Field data collection-2023
	Slide 9: Field data collection-2024
	Slide 10: Field data collection
	Slide 11: Methodology
	Slide 12: Results: KENAN
	Slide 13: Results: BCMCA
	Slide 14: Results: SJWMA and FWMA
	Slide 15: Results: BCWMA
	Slide 16: Combined map product for Year 2022
	Slide 17: FWC-Lake Okeechobee, 2023
	Slide 18: Area 1: map product
	Slide 19: Results: classification accuracies
	Slide 20: Area 2: map products
	Slide 21: Areas 2, 3
	Slide 22: Area 3: map products
	Slide 23: Lake Okeechobee area-2023
	Slide 24: Lake Okeechobee area-2024
	Slide 25: Challenges and Solutions
	Slide 26: Conclusions
	Slide 27: Acknowledgement 
	Slide 28: The End

