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AIM

◼ Thinning Workstream, Precision Silviculture Programme (PSP) 

◼ Current state of play – share, learn; future – workplan, vision, guide 

◼ Two activities (4.5 – forest system design & 4.6 – preselection for 

pruning & thinning)

◼ Four milestones due by June 2023

◼ Milestone 1 – Industry survey on thinning methods & practices in NZ

◼ Milestone 2 – Industry workshop on thinning with focus on tree selection, forest 

design & priorities for PSP investment

◼ Milestone 3 – Report combining workshop summary & survey results

◼ Milestone 4 – Completion of revised workplan & roadmap for PSP 4.5 & 4.6



AGENDA



AGENDA



ABOUT THE WORKSHOP

◼ Current – raise & discuss ideas (what works/doesn’t work), 

Future - identify activities, milestones, priorities

◼ Presentations – clarifying questions, use ‘raise’ option

◼ Round table discussion – mute, share screens

◼ Parking notes will be shown onscreen

◼ Recording workshop

Introduce workshop people



CURRENT SITUATION & PRACTICES

Production thinning

◼ ~13% of pine planted forests

◼ 165,820 ha North Island

◼ 38,022 ha South Island

◼ Area of production thinned forest 

declined over the past decade

◼ Trend towards minimal tended 

forests

NEFD 2022



CURRENT SITUATION & PRACTICES

◼ NZ theory

◼ ~7,300 ha thinned p.a.

◼ Potential ~60,000 ha thinned p.a.

◼ Opportunity cost …

◼ Growth

◼ Pest & fire (& employment)

◼ NZ reality

◼ Plant & leave regime

◼ Slope / terrain limitations

◼ Cost v benefit

Watt et al 2016,

Moore et al 2018, 

Dash et al. 2019 ?

(James 1990)



CURRENT SITUATION & practiES

◼ Area (ha) by slope (degrees)
Slope Current 

North Isl.

Potential 

North Isl.

Current 

South Isl.

Potential 

South Isl.

0-3 201,300 441,500 63,000 918,200

4-7 175,700 272,000 50,500 489,900

8-15 239,100 387,400 96,000 548,900

16-20 141,800 206,600 61,700 238,800

21-25 141,900 189,400 64,700 212,300

26-30 136,300 173,000 65,500 190,200

31-35 121,400 154,100 60,600 163,900

36-40 95,600 124,600 47,500 125,800

41-45 61,500 82,100 29,800 84,700

46-50 28,100 34,900 11,900 38,100

>50 9,500 10,900 2,800 13,400

Total 1,351,700 2,076,100 553,300 3,023,800

(Palmer, 2023)
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SURVEY

Metadata

◼ 100% (17) thin to waste

◼ 29% (5) production thin

◼ 23,350 ha thinned p.a.

◼ 64.5 thinning crews

◼ Represents ~60% of NZ forestry 
companies (by area)1

◼ Limited representation of small 
forest growers

17 practitioners, 4 associates

1FGT Facts & Figures 2021-22, p.12

Responses (17 + 4)

Central North Island

Northland

East Coast

Nelson and Marlborough

Otago and Southland

Canterbury

Southern North Island

Auckland

West Coast

Hawke's Bay



SURVEY – thin to waste

By type Costs ($ per ha)

Manual Mechanical

Annual area 

thinned (ha)

20,850 2,500

Max. slope 

(degrees)

50+ 30-35

Site Min. Max. Av.

Easy – Manual 450 1200 797

Easy – Mechanical 600 700 633

Difficult – Manual 1000 2000 1243

Difficult - Mechanical 850 2500 1483

◼ Manual

◼ Productivity in steeper difficult sites 

reduces due to > transport costs & 

hindrance 



SURVEY – thin to waste

0

2

4

6

8

10

12

14

16

Soil conditions Length of slope Hindrance Stand access Machine type and
setup

Factors impacting thinning costs
(select two)



SURVEY – thin to waste

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50

Aesthetics/amenity/recreation value

Mid-rotation financial return

Carbon sequestration

Wildfire risk

Forest health (pathogen spread)

Current log value

Characteristics of genotype within species

Erosion mitigation

Wood or log quality of products from thinning

Operational access (for both manual and mechanised)

Environmental outcomes post-thinning

Operational costs

Windthrow risk

Labour constraints

Site quality

Tree species characteristics

Financial return over full rotation

Wood or log quality of products at end of rotation

Volume of log produced at end of rotation

Stand productivity over full rotation

Decision making criteria
(weighted average importance)

Site carrying capacity



SURVEY – thin to waste

Average of responses

0.3
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Machine types & configurations being used

Comments

◼ Other dedicated machinery

◼ 14 tonne excavator

◼ Small excavator base with shear 

heads



SURVEY – thin to waste

Damage Other concerns

Manual Mechanical

Residual 

trees

<1%

1-5%

1-5%

Soils & site <1% 1-5%

6-10%

◼ Manual

◼ H&S, tree selection & stocking, 

labour (cost, availability, experience, 

chemical v chainsaw risks) 

◼ Mechanical

◼ Suitability, low cost extraction, scale 

/ enough work, damage to residual 

trees, removing too many trees, 

regen, cost of machinery, contour 

planting not allowing for access



SURVEY – production thin

By type Costs

Manual Mechanical

Annual area 

thinned (ha)

- 3,465

Max. slope 

(degrees)

- 25-30

Site Min. Max. Av.

Easy – Manual - - -

Easy – Mechanical 33 40 38

Difficult – Manual - - -

Difficult - Mechanical 41 60 52

◼ 5 responses, no manual production 

thinning

◼ Costs $/t



SURVEY – production thin
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SURVEY – production thin

0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00

Aesthetics/amenity/recreation value

Forest health (pathogen spread)

Wildfire risk

Erosion mitigation

Carbon sequestration

Characteristics of genotype within species

Environmental outcomes post-thinning

Tree species characteristics

Labour constraints

Mid-rotation financial return

Operational access (for both manual and mechanised)

Site quality

Windthrow risk

Wood or log quality of products from thinning

Volume of log produced at end of rotation

Current log value

Operational costs

Wood or log quality of products at end of rotation

Financial return over full rotation

Stand productivity over full rotation

Decision making criteria
(weighted average importance)



SURVEY – production thin

Average of responses Comments

◼ Other dedicated machinery

◼ Wheeled harvester & forwarder

◼ Small wood thinning crew

◼ Forwarder John Deere, processor

◼ Track based harvester forwarder 

combination

◼ Rubber tyred harvester forwarder 

combination

◼ Excavator with small harvester head 

& forwarder

0.0

0.0

0.0

0.0

0

7.5

92.5

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0100.0

Manual (saw, pruning shears etc) with non-
motorised extraction

Motor manual (chainsaw) with non-motorised
extraction

Motor manual (chainsaw) with machine skidding

Motor manual (chainsaw) with machine
forwarding

Small machinery (bulldozer or tractor etc)

Excavator with small harvester head with machine
skidding

Excavator with small harvester head with machine
forwarder

Percentage

Machine types & configurations being used



SURVEY – production thin

Damage Other concerns

Manual Mechanical

Residual 

trees

- <1%, 1-5%

6-10%

Soils & site - <1%, 1-5%

6-10%

◼ Mechanical

◼ Rutting, steep slopes, labour 

constraints, site suitability, 

productivity, tree selection, 

stocking, distance to log supply



SURVEY – reasons to thin

◼ Improve quality of residual trees

◼ Maximise recovered volume

◼ Forest health 

◼ Mid rotation yield, recover costs mid-cycle

◼ Add value, maximise return

◼ Even stands with best log grades

◼ Prevent windthrow

◼ Year round silvi workforce, lack of pruning labour

◼ Control of branches

◼ Remove regen



SURVEY – strong biomass / bioenergy market

◼ More production thinning, including steeper slopes

◼ Change regimes e.g. energy crops, earlier rotation lengths, 

leave heavy stocking & spray out stand to leave to dry 

standing, & chip whole trees

◼ Improved reason to thin

◼ In-field chipping or similar, normally the domain of harvesting

◼ Biomass / bioenergy price point

◼ FGR need to analyse this

◼ Where production thin cost is in-line with the cost of waste thin

◼ Need to break even, $16-18 per GJ, $80-90 per ton, supersede KIS 

grade price, > $70 per ton 



SURVEY – tree selection

Weighted average of responses How are trees selected for removal

◼ Size (dominance & vigour), form, 
spacing

◼ Pruned or not

◼ Training

◼ Formal modules for thinning, unit 
standard 6951, on the job training –
tree selection manual

◼ Refreshers, Topspot audits, 
certification, pre & post assessment 
plots, tree selection policies

◼ Supervision, reliant on operator

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5

Site characteristics

Spacing between trees

Tree health

DBH

Tree height

Tree form (e.g. branching, sweep, taper etc)

Characteristics in tree selection



SURVEY

◼ Tethering

◼ Other – remote sensing, UAV, LiDAR



REALITY CHECK

◼ Facilitated discussion further to anything arising from the 

information presented - Lania

Parking notes - Yvette



WHAT WORKS / PAIN POINTS

◼ Facilitated discussion further to anything arising from the 

information presented - Lania

Parking notes - Yvette
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Lania Holt
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Lania.Holt@scionresearch.comLUNCH BREAK


