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Intro / 
Objective

Remote sensing approaches to 
forest resource inventories for resin 
yield modelling

What can remote sensors do to 
predict resin production? 

Estimate stand attributes and 
individual-tree variables at lower 

costs ensuring accuracy



Remote
data

Sources of remote data

 Active sensors: LiDAR 
(airborne, terrestrial)

 Passive sensors: 
multispectral images

Stand and individual-
tree variables

Classifications (species
identification)

NOT ONLY!!



LiDAR 
inventory

methodologies

 Stand level

 Individual tree



Stand level 
method

Phases

Stand level Forest Inventory flux

- Plot calculation

- LiDAR data processing

- LiDAR metrics in plots

- Model fitting

- Validation

- Calibration

Data surveys
Thematic cartography

(SV, Ho, G, Dg, N, VI)



Stand level
method

Results

V=860.71 m³
V/ha=18.5 m³/ha



Individual 
tree 

method



Individual 
tree 

method



Individual 
tree 

method
Approaches

Crown raster models

Crown delineation

Variable-window filtering

Watershed segmentation

Region growing



Crown 
delineation 

approach

Valbuena et al., 2016



Crown 
delineation 

approach

Stems/ha



Crown 
delineation 

approach

Stems/ha



Indivual
tree

method
Results



Indivual
tree

method
Results

V=824,23 m³
V/ha=17.38 m³/ha



Indivual
tree

method
Results

V=824,23 m³
V/ha=17.38 m³/ha



Indivual
tree

method
Results

Competition indices



Satellite
imagery
sources

Temporal, spatial and spectral resolution

Platform Resolution #Bands Revisit

NOAA 1.1 km 5 12 hours

Resurs-01 200m 4 3-5 days

LandSat 4-5 30m 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

Ikonos 1m (PAN) 4 2 days

QuickBird 61cm (PAN) 4 3 days



Spectral
indices

Vegetation indices



Spectral
indices

TRUE COLOR: 4,3,2

Vegetation indices



Spectral
indices

FALSE COLOR: 8,4,3

Vegetation indices



Spectral
indices

NDVI: (B8-B4)/(B8+B4)

Vegetation indices



Spectral
indices

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

Vegetation indices



Identifying
species

Combining low density LiDAR and 

satellite images to discriminate species in 

mixed Mediterranean forest

Distinguishing between two 
species of the same genus is 

particularly tricky!!



Thanks! rafa.alonso@fora.es

Rafael Alonso Ponce

mailto:rafa.alonso@fora.es

