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Image Generation

▪ CCDC synthetic: Continuous Change Detection and Classification (CCDC) time series model coefficients

▪ NLCD composite: Median-value composite

Illustrative 
example of the 
median-value 
compositing 
algorithm, 
which selects 
an observation 
with the 
minimal 
Euclidean 
distance to the 
virtual MVP
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Comparisons between synthetic and composite images

▪ Long-term time series change detection
▪ Short-term two date change detection
▪ Land cover change detection

1. Urban change detection
2. Forest change detection
3. Water change detection
4. Ice/snow change detection
5. Agriculture change detection



Time series of 
synthetic 
images from 
2000-2020

• July 1
• Consistent
• Clean



Time series of 
median-compo
site images 
from 
2000-2020

• May 1- Sept. 30
• Not Consistent
• Missing value



Time series of change detection using synthetic images
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Time series of change detection using composite images

Earliest_Disturbance_Year_2001_2020 Latest_Disturbance_Year_2001_2020



Disturbance year with maximum magnitude of 2001-2020

Synthetic Image Composite image
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Google Earth Images for the cursor location

2018 2019
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Time series of synthetic images on snow area

snow



Time series of synthetic images on 
agriculture

agricultureNLCD 2019



NLCD change index product on the agriculture
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Summary
▪ Synthetic images look clean and cloud free
▪ Synthetic images are very good for urban change detection with minimal 

commission and omission errors
▪ Synthetic images can capture general forest land cover change disturbance, 

less sensitive to gradual changes. In U.S.,  get less sensitive to even some 
clean cut in northern latitude. 

▪ Synthetic images are poor at mapping water, agriculture change
▪ Synthetic images could not detect snow change
▪ Synthetic images have the potential to be used for base land cover mapping, 

e.g. water
▪ Composite images can be used for all land cover change detections especially 

short-term with more commission errors, however still have residue cloud and 
cloud shadow, missing values, and artifacts


