SCION: a New Zealand Crown Research Institute
for Forestry, wood product and wood-derived materials
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* Staff: 299 FTEs
e Revenue 2014/15: $47m

* Rotorua, University of
Canterbury; office in Wellington

* Innovation Park
e 27 companies on site

TERAX™ pilot plant for urban biosolids $30m CAPEX over 5 years
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Biosecurity / eradication - Pathogens Insects

Pest management
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Remote sensing research within Scion

i

» Definition . Deploy high resolution remotely
sensed data to support decision making

» Remotely sensed data often used for
measurements (e.g. volume, LAI)

* NZ plantation resource well suited to precision
forestry as predominantly a single species

* Remote sensing data now at a cost and availability
to support precision forestry sclon <
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Active remote sensing technology

LIiDAR emits ~ 200,000
pulses per second

Records up to 4 returns per pulse
. : SCIon
Each return is converted to 3D point




» New satellites Sentinel 2A
(2015) and 2B (2016)

Free access
Multi-spectral with 13 bands
Spatial resolution up to 10 m

Covering the NZ land surface
every 5 days

Optimisation of final
crop stocking, regime selection

Phenotyping

Prediction of leaf area index
and infertile areas




Develop a model that can predict optimal stand
density and value for unpruned, pruned regimes

Determine the relative value of pruned vs
unpruned regimes

Output optimal stand density and relative value for
NZ plantations under varying input conditions

Three regimes defined

- Structural : S30, min sed 27 cm, max branch 7 cm
- Small log pruned : P30, min sed 30 cm

- Large log pruned : P40, min sed 40 cm

Use Forecaster to predict volumes by regime for a
range of sites, stand densities, ages

Fit quadratic regression model predicting volume
for each of the three regimes from age, 300 Index,
Site Index and stand density




Rotation age

Site Index

300 Index

Net value of S30 logs (value-harvest cost) ($/m?3)
Premium for pruned logs over S30 logs ($/m3)
Cost of pruning ($/stem at harvest age)
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Current stand density ca. 500 stems/ha for unpruned
and ca. 250-350 stems/ha for pruned stands

Predicted stand densities considerably higher
73% NZ stands > 550 stems/ha for S30
89% NZ stands > 450 stems/ha for P30
86% NZ stands > 350 stems/ha for P40

If stand density increased to these optima this could
result in value gains in the hundreds of millions/year
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Climate
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Satellite data
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increasing extent, d

Manned aireraft

resolution

UAV diata

ot data

Forest
inventory

Health &
safety

Event
monitoring
(wind /
harvesting)

Pre / post
thinning

Health
Monitoring

Monitoring
wilding
conifers

Survival
assessment

Fire
monitoring
(hotspots)

We need effective
procedures for data
acquisition ...

And for extraction
of meaningful
metrics and
analytics.

Scion are
addressing this

gap.
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* Altus Delta LRX
- 11 kg payload, 25-35 mins flight

* Sensors include :
- Video
Multispectral
LiDAR
Thermal
Hyperspectral, to be acquired 16/17
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