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1. Reference from UAV data
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2. UAV-imagery spectral Vegetation Index (VI) thresholding
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62 sample field plots across Latvia
1000 dead (90-100% defoliation)
350 live (0-10% defoliation) spruce trees
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2. UAV-imagery spectral Vegetation Index (VI) thresholding
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52 sample field plots across Latvia
1000 dead (90-100% defoliation)
350 live (90-100% defoliation) spruce trees






3. Reference plots selection for S2

dead (red) and
live (yellow) spruce tree circular plots






Reference plots selection for T34VFJ
08-June-23 S2-2A:

69 dead (red) and
60 live (yellow) spruce tree circular plots
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4. Sentinel-2 spectral bands and VI thresholding

NDVI (S2)

@ p-nDvI [ L-NDVI

1600
1550
1500
1450
1400
1350
1300
1250
1200
1150

Red (S2)

[ pD-ReED M L-RED

B12-SWIR

2200
2100
2000
1900
1800 .
1700
1600
1500
1400
1300

A p-812 M L-B12

T34VFJ 08-June-23
69 dead (red) and
60 live (yellow) spruce tree circular plots



NDVI accuracy check:
08-Jun-23 T35VLC

Red dots — check
UAV-NDVI-based
60 dead and

64 live spruce tree
circular plots

Green polygons >
Spruce (>20%)
1st floor forests
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NDVI accuracy check:
08-Jun-23 T35VLC

Dead Live
Dead 60 52 8 Accuracy (ACC) 0.88
Live 64 7 57 Precision (PPV) 0.88
Recall (TPR) 0.87
TP EN F1 0.87

FP TN







1400

1350

1300

1250

1200

1150

1100

1050

1000

Changes along the 2023 season

Dead-Live spruce S2-RED separation 2023
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Dead-Live spruce S2-NDVI separation 2023
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Conclusions

LIMITATIONS:

Dead Spruce (grey-attack) detection only (?!)

Problems with False Positives

Correct clear-cutting and spruce forest polygons (masks)

Clarifying and updating the Spectral Vegetation Indexes (VI) thresholds along the season
What is the dead spruce minimal spatial area extend for S2 success?

o~ wbdE

POSITIVE:

1. NDVI best spectral VI for thresholding (UAV and Sentinel-2 imagery) with accuracy > 80%
2. Spectral VI-es (NDVI) as a source for machine learning classifiers
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