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#1: Estimate CUTTING productivity and cost (machine vs. hand)

#2: Examine the effects of machine cutting on YARDING
productivity and cost 

Hypothesis #1: Machine cutting has higher productivity and 
costs than hand cutting

Hypothesis #2: The ability of the machine to swing and pile 
trees near skyline corridors improve yarding 
efficiency



#1: Characterize and quantify soil IMPACTS

#2: Evaluate soil EROSION and SEDIMENT transport potential

Hypothesis #1: Machine tracks creates a “tillage effect” on the 
surface soil – loosening surface soils while mixing 
organic matters with mineral soil materials; 
increasing moisture holding capacity

Hypothesis #2: Soil disturbance along machine corridors 
causes an increase in erosion and sediment 
transport potential

M A C H I N E  – S O I L  – W A T E R
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Detailed Time Study

M E T H O D S  – P R O D .

Cycle time data collection
GoPro video footage
Timber cruise data
Mill tickets

Delay-free cycle time regression models
• Hand cutting
• Machine cutting
• Machine swinging
• Yarding after hand-cut 
• Yarding after machine-cut

Hourly production rates

Machine Rates
Hourly machine costs
System costs



Soil physical properties

Erosion and sediment potential

M E T H O D S  – S O I L S

Bulk density
Soil penetration resistance
Rut depth
Infiltration rates
Soil moisture contents

Machine tracks

30’

Sub-
samples

Machine corridor

Pre- and post-harvesting

Between machine tracks, 
in the tracks, and 

outside tracks

Soil moisture changes over time
Shallow subsurface runoff
Sediment production rates 
Rainfall precipitation

SILT FENCES

MOISTURE 
CONTENT

SOIL 
COMPACTION



M E T H O D S  – S O I L S



Hand cut areas – high density 
of skyline corridors

Machine cut areas – high intensity 
of disturbance

M E T H O D S  – S O I L S



M E T H O D S  – S O I L S



M E T H O D S  – S O I L S



M E T H O D S  – S O I L S



M E T H O D S  – S O I L S
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E C O N O M I C S

Productivity
• Hand cutting (delay-free): 59 sec/tree
• Machine cutting (delay-free): 27 sec/tree
• Machine swing: Approx. 30% of total machine hours

• Yarding (hand cut): 4.8 min/turn, 610 bf/turn
• Yarding (machine cut): 3.5 min/turn, 970 bf/turn
• 27% faster, 60% more volume -> 120% higher 

productivity

Machine costs
• Hand cutting: $53/hour
• Machine cutting: $310/hour
• Yarding: $390/hour

Cutting

https://www.google.com/imgres?imgurl=https://www.kuleuven.be/studentenvoorzieningen/kot-leuven/icoontjes/question-mark-on-a-circular-black-background.png/image&imgrefurl=https://www.kuleuven.be/studentenvoorzieningen/kot-leuven/icoontjes/question-mark-on-a-circular-black-background.png/image_view_fullscreen&docid=d2QJeQ-kWJcoLM&tbnid=aZlbd2oQ0tuLJM:&vet=10ahUKEwju2-zy1rHeAhUCE3wKHeMjC8kQMwh4KA0wDQ..i&w=512&h=512&client=firefox-b-1-ab&bih=938&biw=1186&q=question%20mark&ved=0ahUKEwju2-zy1rHeAhUCE3wKHeMjC8kQMwh4KA0wDQ&iact=mrc&uact=8
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• 27% faster, 60% more volume -> 120% higher 

productivity

Machine costs
• Hand cutting: $53/hour
• Machine cutting: $310/hour
• Yarding: $390/hour

Unit production costs

$86

$58

32% ↓
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E N V I R O N M E N T

Pre-harvesting soil conditions
• A total of 22 sample stations located in 

each of machine and hand cut corridors
• No difference in the average soil 

penetrometer measurements between 
machine and hand cut areas prior to 
harvesting



H A N D  C U T

* significant at p < 0.05; ** significant at p < 0.005; *** significant at p < 0.001

Post-yarding • Ratio > 1; Compacted soil
• Ratio = 1; No change
• Ratio < 1; Loosened-up soil



* significant at p < 0.05; ** significant at p < 0.005; *** significant at p < 0.001

Machine post-falling

Machine post-yarding

E N V I R O N M E N T



* significant at p < 0.05; ** significant at p < 0.005; *** significant at p < 0.001

Bulk density

Soil Moisture Contents

E N V I R O N M E N T



Machine Track Non-track

E N V I R O N M E N T



Machine Track Non-track

Location #1

Location #2

Location #3

Location #4

E N V I R O N M E N T



E N V I R O N M E N T
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R E S E A R C H

Economic and Environmental 
Impacts of Tethered Logging

O U T C O M E S Understand costs and benefits of cable-assisted steep slope 
harvesting 
Productivity and cost
Positive and negative impacts

Understand machine-soil-water interactions
Soil disturbance
Soil erosion
Sediment transport potential



A C K N O W L E D G M E N T



T H A N K S

w o o d a m . c h u n g @ o r e g o n s t a t e . e d u

WO O DY CHUNG





* significant at p < 0.05; ** significant at p < 0.005; *** significant at p < 0.001

Hand post-yarding

• Ratio > 1; Compacted soil
• Ratio = 1; No change
• Ratio < 1; Loosened-up soil

E N V I R O N M E N T



2019 Western Region COFE Seminar – Improving Forest Harvesting Operations - Western Forestry and Conservation Association

https://westernforestry.org/past-conferences/2019-western-region-cofe-seminar-improving-forest-harvesting-operations[8/27/2020 10:13:48 AM]

High quality continuing education workshops and conferences for the professional forester
Oregon, Washington, Idaho, Montana, Northern California and British Columbia

Agenda
Start Date: January 17, 2019
Location: Valley River Inn, Eugene, OR
THEME: IMPROVING FOREST HARVESTING OPERATIONS

Click on any presentation title below to view a pdf of the presentation.

8:15   Introduction to WR.COFE & Seminar – Jeff Wimer, Chair, WR.COFE
& Forest Engineering, Resources and Management Dept., College of
Forestry, Oregon State University

SESSION 1: Logging – Steep Slope

8:30   Tethered Cut-to-length in Western Oregon: A Multi-objective Case
Study – Preston Green, Graduate Student, Forest Engineering, Resources
and Management Dept., College of Forestry, Oregon State University

9:00   Tethered logging in Southwest Oregon: A Research Perspective –
Woody Chung, Forest Engineering, Resources and Management Dept.,
College of Forestry, Oregon State University

9:30   Tethered Logging in Southwest Oregon: A Landowner Perspective –
Brennan Garrelts, Lone Rock

10:00   Peterson Cat update

10:10   BREAK (Refreshments Provided)

10:40   Pape’ Machinery Update

10:50   Grapple Yarding Through the Years – Austin Weber, Weber
Logging and Construction Inc.

SESSION 2: Workforce Issues

11:20 Planning the 2020 Workforce: Growing Our Forest Contract Capacity
– Rex Storm, Associated Oregon Loggers

About the Conference
WR.COFE is a regional chapter (western United States and
British Columbia) of the COUNCIL ON FOREST
ENGINEERING (COFE).  COFE is an international
professional organization formed to foster the development
of forest engineering in industry, government, and education
in order to promote the best methods of managing and
operating forests, both private and public.  COFE serves the
forestry profession by disseminating technical information
about forest engineering.  For more information, see the
COFE website at: www.cofe.org


2019 Western Region COFE Seminar – Improving Forest Harvesting
Operations
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2019 Western Region COFE Seminar – Improving Forest Harvesting Operations - Western Forestry and Conservation Association

https://westernforestry.org/past-conferences/2019-western-region-cofe-seminar-improving-forest-harvesting-operations[8/27/2020 10:13:48 AM]

11:50   Triad Machinery Update

12:00   LUNCH (Provided)

12:40   ANNOUNCEMENTS: Ticket Raffle, OSU Student Scholarship
Awards – Jerry Sedlak Memorial Scholarship

13:10   Blount International Update

SESSION 3: New Technology

13:50   Modern Machinery Update

14:00   BREAK (Refreshments Provided)

14:20   Fire Fighting on Federal Land – Mike Robinson, Coos Forest
Protective Association

SESSION 4: Technological Innovation in Forestry

14:50   Computer Vision for Real-Time Tree Detection and Measurement
– Woody Chung

SESSION 5: Roads

15:20   Rock Economics – Scott Hoffine, Roseburg

15:50   Road Construction in Forest Activities: The Safety Issues Related
to Road Construction – Larry Fipps, Oregon Occupational Safety and
Health Administration

16:20   Wrap-Up and Evaluation – Jeff Wimer

2020 North American Forest and Conservation Nursery
Technology Webinar Series: FREE
Start Date: August 5, 2020
End Date: September 23, 2020
Conference Location: Webinar Series

Upcoming Conferences And Workshops

Home

Conferences

Upcoming Conferences

Past Conferences

Conference Services

is affiliated with the
following fine organizations

Northeast Mensurationists

Southern Mensurationists

Western Forestry & Conservation
Association

4033 SW Canyon Road
Portland, OR 97221

Questions or Comments?
Fields marked with an * are required
Name *

Phone

Email *
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https://westernforestry.org/wp-content/uploads/2018/10/13_2019-WR-COFE-Presentation_Rock-Economics-Scott-Hoffine.pdf
https://westernforestry.org/wp-content/uploads/2018/10/2019-WR-COFE-Presentation_Fipps.pdf
https://westernforestry.org/wp-content/uploads/2018/10/2019-WR-COFE-Presentation_Fipps.pdf
https://westernforestry.org/upcoming-conferences/2020-north-american-forest-and-conservation-nursery-technology-webinar-series
https://westernforestry.org/upcoming-conferences/2020-north-american-forest-and-conservation-nursery-technology-webinar-series
https://westernforestry.org/
https://westernforestry.org/category/upcoming-conferences
https://westernforestry.org/category/past-conferences
https://westernforestry.org/conference-services
https://westernforestry.org/wp-content/uploads/2015/03/FooterLogo.png
http://www.ncasi2.org/nemo/index.html
http://mensurationists.com/index.html

	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	A9R1dmu8i3_12jdwej_9vs.tmp
	/past-conferences/2019-western-region-cofe-seminar-improving-forest-harvesting-operations
	westernforestry.org
	2019 Western Region COFE Seminar – Improving Forest Harvesting Operations - Western Forestry and Conservation Association




	1oYXJ2ZXN0aW5nLW9wZXJhdGlvbnMA: 
	form1: 
	s: Search …

	form4: 
	ninja_forms_field_11: 
	ninja_forms_field_13: 
	ninja_forms_field_14: 




