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Figure 5 PlanetScope image on the left and Landsat on the right with the selected 
segment in red. 

 
Figure 6 Spectral trend of single pixels within segment in grey and median value of all 

pixels in red. 

 

The above image illustrates that image segments tend to overgeneralize or average the spectral patterns 
(red line). Visualizing the spectral profile for a few pixels within the segment reveal that some image pixels 
are indeed disturbed showing a large negative drop in NBR, other pixels are not disturbed. When the 
segment is summarized or averaged, the signature for the disturbance event is diluted and wash-out (i.e. 
magnitude or pre-disturbance condition). A diluted or washed out signal can also provide a false sense of 
recovery in the posterior recovery analysis.  
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4.2 SPECTRAL RECOVERY ANALYSIS 
The objective of the spectral recovery analysis was to firstly determine the pre-disturbance land cover class, 
and secondly to quantify recovery from the biggest disturbance event. Spectral information and a 
percentage of recovery were used to estimate the number of years left to recover, but only for cases where 
the algorithm determined a pixel as ‘not recovered’. The spectral recovery algorithm was develop, 
implemented and tested by Hatfield and follows concepts reported by White et al. (2017). 

4.2.1 Characterizing disturbances 
Since the outputs of the breaks code provided the year of disturbance, we obtained from the time-series 
the year that corresponded to the pre- and post-disturbance event for each individual pixel. Once the pre- 
and post-disturbance years were identified, the NBR value at those two times were extracted. Given the 
Landsat time-series data was available until 2017, the value at the end of the time series corresponded to 
the NBR values in 2017. However, the algorithm can be modified to calculate recovery for any other arbitrary 
year in the series (e.g. 2007). The disturbance was characterized as follows (see Figure 7):  

 Post-disturbance scenario - immediately after the largest disturbance event. This metric was 
calculated as the NBR value at the year of disturbance reported from the breaks code.  

 Pre-disturbance scenario - immediately before the largest disturbance event. This was calculated 
as the NBR value of the pre-disturbance year. NDVI values were also retained to provide 
information on the pre-disturbance land cover. 

 End of series scenario - NBR value at the end of the series (2017). As discussed earlier, other 
years can also be specified.  

Figure 7 Graphical example of land disturbance characterization with the position of the 
pre, post, and end of the time-series values. 
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