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Remote sensing approaches to
forest resource inventories for resin
yield modelling
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— What can remote sensors do to
Objective predict resin production?

Estimate stand attributes and
individual-tree variables at lower
costs ensuring accuracy
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Sources of remote data

- Active sensors: LIDAR - Passive sensors:
(airborne, terrestrial) multispectral images

NOT ONLY!!

Stand and individual- Classifications (species
tree variables identification)
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LiDAR
inventory
methodologies
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“Resin rezource modelling tools in a
context of climate change”™
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Stand level
method

Thematic cartography

Phases (SV, Ho, G, Dg, N, V1)

- Plot calculation

- LiDAR data processing
- LiDAR metrics in plots
- Model fitting

- Validation

- Calibration

Stand level Forest Inventory flux p
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Stand level
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Variable-window filtering

Crown raster models Watershed segmentation

Individual Region growing
tree ' e YA T S
method

Approaches

Crown delineation
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Loading of point
file
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of points

N° points <
40% average
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6" tree density calculation

Y

Assignation of variables to
each crown polygon
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Crown X
delineation % ‘
approach -1

RMSE= 0.043 m
RAMSES= 2,0%

Stems/ha

- vecet,
AB = -11.3469+3.3122*(HIidar/OA]+19.7399*(PC/PP)



delineation %,
approach *-.

AB = -11.3469+3.3122*(Hlidar/OA)+19.7399* (PC/PP)

Stems/ha
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Indivual
tree
method ' .

Results .
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Satellite
imagery
sources
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Temporal, spatial and spectral resolution

Platform Resolution #Bands Revisit
NOAA 1.2 km 5 12 hours
Resurs-01 200m 4 3-5 days
LandSat 4-5 3om 7 16 days
LandSat 7 15m (PAN) 8 16 days
LandSat 8 15m (PAN) 11 16 days
Spot 4 10m (PAN) 4 4-6 days
Sentinel 2 10m 12 3-7 days
Spot 5 2.5m (PAN) 5 1-4 days
Spot 6-7 1.5m (PAN) 5 1-2 days
lkonos 1im (PAN) 4 2 days
QuickBird 61cm (PAN) 4 3 days
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Vegetation indices

ellair:]
indices

Transformed Vegetation Index
(TVI)

Modified Transformed
Vegetation Index (MTVI)
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(N."R - red) +05
NIR + red ’
(c * NIR — red)

c+NIR + red

where ¢ is a weighing factor

Deering et al.
(1975) [32]

Skianis er al.
(2007) [3]

Vegetation Index Equation Reference Remarks
Difference Vegetation Index Sensitive to soil
(DVI) NIR — red Jordan (1969) [22] background
. Pearson and Miller Sensitive to soil
Ratio Vegetation Index (RVI) NIR/red (1972) [23] background
Normalized Difference NIR —red Rouse et al. (1974) E"ha."ws COmiTast
Vesetation Index (NDVI _— 16 between soil and
egetation Index ( ) NIR + red [16] vegetation
(NIR _ 1)
. Ared J Chen and Cihlar Improves vegetation
Modified Simple Ratio (MSR) NIR ", (1996) [1] sensitivily
(Fez +1)
Muodifies NDVI with only

positive values; <0.71 as
non-vegetation and =0.71
as vegetation

Used with poor
vegetation
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Vegetation indices
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Vegetation indices
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Vegetation indices

ellair:]
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Vegetation indices

NDWI: (B3-B8)/(B3+B8)

Spectral |
indices
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Identifying
species

Combining low density LiDAR and
satellite images to discriminate species in
mixed Mediterranean forest

Crown_Height

Green

Crown_Area

Blue

20 40

T T T
60 80 100

Mean Decrease Accuracy

Training Models | N2 of variables | OOB % Table 5. Confusion matrix obtained from the validation of the individual

LiDAR model 6 13.56 trees in mixed stand dataset.

Spectral model 6. 2034 Predicted

Complete model 12 6.78 Pinus pinea L. | Pinus pinaster Ait. Total | User's accuracy (%)
Observed [iMuspineal. . 25 21 4% 543
..ser“ Pinus pinasterAit. 9 26 35| 743

. e . g e Total 34 47 81 .

DIStIngL“Shlng between tWO Consumer’s accuracy (% 73.5] 553 - 63.0

species of the same genus is

particularly tricky!! %séigggqipj_g
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