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Waimarino	Forest

• 100km	North	of	Wanganui
• Altitude	range	35-785m	asl

WAIMARINO
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Ownership
Four	different	ownerships
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Area

13,800	ha	
7000	ha	Stocked
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Issues	- inherited	mapping
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Issues	– Lease	areas

• Lease	areas	differ
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Example	only 2007 2015

Available	
plantable area

1584 1291

Non- productive 895 1194

Total	lease area 2479ha 2485 ha
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Issues	– Yields	
Dissatisfaction	with	
predicted	yields/	vs	recovered	
volume
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But	we’re	
only	getting	
less	than	
500	m3/ha



www.ernslaw.co.nz

Harvest	Engineering	requirements

• Extensive	harvesting	next	5-10	years
• Existing	10m	contours	not	good	enough
• Accurate	terrain	data	required
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But	LIDAR	is	costly

• Want	more than	just	the	terrain
• And	better	value	than	previous
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2006 2012

East Coast	forests Tolaga forests
Cost $203000	AUD $46630	NZD
Coverage	(ha) 43,200 13,100

$	per	Ha $4.70 $3.60
PPSM 1 1
deliverables 5m	contours

Drain	vectors
Road	vectors

Unclassified	and	classified	points
DEM, DSM,	nDSM
5m	contours
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Above	ground	data

• What	above	ground	information	can	we	get?
• Will	it	improve	yield	data
• or	help	accurately	map	stands?
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Dave	Herries 2015

• Improved	LiDAR	capture	
methods

• Accurately	measured	plots.	
• 25m	grid	over	the	entire	
forest	

• Using LIDAR	metrics	and		kNN
algorithm	to	relate	plots	to	
grid	=	More	‘plots’
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LiDAR	Specs
• improved	sensors
• greater	scan	angles
+/-14	degrees

• swath	overlap	50%
• minimum	8	pulse/m2
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Point	and	pulse	density
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Variable Single	Swath	Mean 50%	overlap
Point	density:	(all	returns	(m2) 24.59 47.19
Point	density:	(last	return	(m2) 14.45 27.49
Spacing:	all	returns	(m) 0.2 0.15
Spacing:	last	return	(m) 0.26 0.19

Single	Swath 50%	overlap
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Decision	to	go	with	LiDAR
• Flown	early	2016	
• Interpine	NZ	Spec
• 12000ha
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WAIM	- Delivered
• Classified	point	cloud
• Unclassified	point	cloud
• DEM,	DSM,	nDSM
• 0.5m	contours
• Total	93	GB	data
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Outputs
Terrain	>	Hillshade
0.5m	contours
=	more accurate	data	for	
harvest	planning
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Terrain	data	uses

• Road	engineering
• Cable	Harvest	Planning
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Roads	and	
tracks
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Health	and	Safety
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Steep	Slopes	are	dangerous?
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CHM

202010 2016
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Plots

150	plots

Data	collected	with	Differential	GPS
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Imputation

• Plots	data	+	LiDAR	metrics
• 25m	grid
• kNN algorithm
• Imputated	Plots	=	35,900+
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Height
Ht to	crown	
base

Max	crown	
width

39.64 19.82 2.56
41.47 20.73 2.4
41.7 20.85 2.33
42.5 21.25 3.15

42.94 21.47 3.52
43.35 21.67 2.71
43.49 21.74 1.74
43.74 21.87 2.08
44.85 22.42 1.56
45.82 22.91 1.6
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Calculated	
Yield
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TRV
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TRV	comparison
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6	stands
24%	difference
27	MRI	plots			(	
$4k)
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Pre	remap Final	output
Mapping	improvements
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Remapping	process
• nDSM
• extract	raster	of	RGB	values	=	likely	tree	crop
• Convert	to	polygon
• ‘tidy	up’
• Integrate	into	GeoMaster
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Remapping	example

28

Pre	remap Script	output
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Remapped

Improved	stand	
boundaries
40hrs		reduced	to	12-14hrs	
Less	digitising
Happy	GA	
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Script	output
CPT

Old	
area

Script	
area

New	
area Change

275 41.46 35.52 37.17 -4.29
522 19.78 17.92 18.22 -1.56



www.ernslaw.co.nz

3D	viewing

• Profiles,	Variations	
in	canopy

• LasTools,	FugroView
• ArcPRO	
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What	next?
• Field	visit	to	verify	Plot	info	and		
TRV	accuracy	

• Continue	remapping
• Variety	of	Output	products	
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