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Introductions

* Design and Evaluation, Biodiversity
Heritage and Visitors, NZ Department of
Conservation based in Christchurch

* My background is threatened species
work (parrots?!)

* Development and application of
monitoring methodologies for
conservation

e Since 2017 wilding pines work -
increasing remote sensing




Scope of the
problem

Origins — legacy Crown planting to
stabilise land/stop erosion & commercial

> 2 million ha infestation (rangelands &
indigenous vegetation

80% of this classified as sparse

Sparse to Dense in 30 years (14-21 yrs for
Pinus contorta)

Source: Forecast spread was developed in conjunction with Manaaki Whenua

A growing issue

Control costs NZ$100-$3,000/ha denser
= more expensive

Nov 1998 Dec 2004 May 2015

Disjointed regional efforts to control
(official and community led)

Erratic resource injections

Satellite detection of conifers
density 1 km sq grid



Reducing
cost?

Movement from Sparse to
Dense in 30 years (14-21 years
for Pinus contorta)

Control costs NZ$100-
$3,000/ha

Denser = more expensive

Return rates for subsequent
control high (esp. Pinus
contorta)

Killthem when small!




Detection of small
pre-coning trees??

e Can we do this?

* Break out the No. 8 wire plus:

Aircraft
RGB Canon camera

High resolution multispectral
sensor (Specterra HIRAMS)

Mounts
Software to drive the gubbins

CAMERA FLIGHT HEIGHT (FEET ABOVE GROUND LEVEL)
1100 E 4400

Canon 505 r {50 mmiy A0 cm 6.0 cm 12.0 cm

High resolution airborne 10.0 em 20.0 em 40.0 em

multispeciral sansor

HIRAMS)




Initial Study Area

* 332 ha

* Wilding pine
Infested shrub
and grassland

* Destocked and
returning to
public
conservation
lands (Tenure
Review)

* Major seed
source!

Christghurch :

Figure 1. Locations of the Wolds and Quailburn study areas.

Figure 5. High resolution airborne multispectral sensor (HIRAMS) four-band (near infrared (NIR), red, red-edge) image of the
Wolds study area and a magnified subsection.






Some ground-
truthing

* Ground truthing woes - spatial
inaccuracy and missing GCPs
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2: Shadow

3: Dead conifer
4: Gravel rocks
5: Grass



Results

* Importance of IR band

* 90% detection of trees (30-39 cm diam.)
using IR (cf.65% for RGB alone)

* |ncreased to 95-100% detection for
canopy diam. >40 cm (RGBI)

. Costs
: -_ ~10x less expensive than current random

"~_ astations in high contrast environments
urn rates drop from 2 years to 3 years

ial Accuracy and Image Resolution
«" Spatially accurate training data essential

. ';'Tune optimal resolution to detect highest
_ proportion of pre-coning trees to optimise
 cost savmgs
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| Split plots into training data (11 plots) and test data (8 plots) J

{Training plots: Extract pixel values for trees and Test plot example:
non-trees for both the RGB and multispectral imagery. | | .

" ' 4- . ‘_»‘ < .
. -

RE8 non-tree and Multispectral non-tree and
tree training data tree training data

/

Subset the RGB tree, RGB non-tree and mutlispectral
non-tree pixels to the same number of pixels as for the

° M anua l d ete Ctl on f| ne (’?) fO rsma ll areas AT fos the RGio Seid AL tYS! BARGR Sor e

tree and non-tree pixels.

Automating detection

o . o . r-taslupaor(m using the
* Initial attempts to automate using Support
Vector Machines (SVM) in R (POC) e STty e e o ek

* Application to other sites for which ground 1 K

8! §2;

truth data available as part of control S e

Pull out the polygons of classified trees

Operations ! RGBplot + Multispectral plot

e Al methods work in this instance
(if you have the training data!) . b

Repeat this process for a total of five runs with five different groups of
classification for the RGB and multipectral imagery.

¥

Use the polygons and point locations of trees detected to complete
accuracy assessment of image classifcation.

Figure 7. Generalised methodological workflow for image classification using support vector machine (SVM) models.



Better cameras and bigger scales
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Improvements

* Bigger scales, better cameras, lower contrast
mixed environments

* More ground truthing and more collaboration
* Industry involvement (PF Olsen)

Is anything still happening? Yet another funding
crunch.........
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