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Hardwood Silviculture Cooperative (HSC)

 The HSC is a research and 
education program focused on the 
silviculture of red alder and mixes 
of red alder and Douglas-fir in the 
PNW.

 Began in 1988, the HSC is a 
combination of industry and both 
federal and state agency members.

 The goal of the HSC is simple: to 
improve the understanding, 
management, and production of 
red alder.  



Adoption of Red Alder Management- Issues/Obstacles

 Alder plantation establishment is expensive -
seedling costs, high planting density (500-600 tpa) 
and pre-commercial thinning costs

 Lack of seedling availability - inconsistent supply of 
high-quality seedlings

 Landowners’ and managers’ bias against and 
unfamiliarity with red alder management

 Economics - competitive returns from alder under 
certain conditions...what conditions?



Adoption of Red Alder Management- Solutions?

 Restore and support economical seedling 
production systems

 Genetic improvement, high-performance red alder 
clones

 Opportunistic management of natural regeneration

 Improved red alder management toolkit:
 Site assessment, red alder management manual, 

growth & yield tables, and economic analysis 
tools



 Site Selection Tool

 Site Index Equation

 Density Management Diagram

 Taper Equation

 Volume Tables

 Growth & Yield Model

Red Alder Management Tools



Red Alder Management Tools- Site Selection



Red Alder Management Tools- Site Selection

The most common way of 
determining site index (base age of 
50 years) uses the soil-site method 
developed by Harrington (1986).



https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx

Red Alder Management Tools- Site Selection



Red Alder Management Tools- Site Selection



Red Alder Management Tools- Site Selection

 Developed by DNR

 Currently being tested on 
Western WA DNR lands

 Plan to have a publicly 
available version for all of 
Western WA & OR



Red Alder Management Tools- Site Index

Site index curves have been 
developed for natural stands of red 
alder using a base age of 50, 25, or 20 
years.



Red Alder Management Tools- Site Index

Site index curves have been developed for planted stands of red 
alder using a base age of 20 years



Red Alder Mgnt Tools- Density Management Diagram

Defines relationship between 
growing space and tree size

Very useful tool for making 
decisions regarding stand density

Planting Density
Timing and intensity of thinning
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Red Alder Management Tools- Taper Equation



 Browne. 1962. Standard cubic-foot volume 
tables for the commercial species of British 
Columbia

 Chambers. 1983. Empirical yield tables for 
predominantly alder stands in western 
Washington.

 Curtis, et al. 1968. Volume and taper tables for 
red alder.

 Johnson, et al. 1949. Volume tables for red 
alder. 

 Skinner. 1959. Cubic volume tables for red 
alder and Sitka spruce.

 Worthington, et al. 1960. Normal yield tables 
for red alder.

Red Alder Management Tools- Volume Tables



 RAP-ORGANON
 Developed in 2010 using HSC and Weyerhaeuser data
 This was the first red alder growth and yield model that specifically modelled the 

behavior of plantations
 The oldest plantations were 18 years old

 Modeling Data
 23 Weyerhaeuser installations containing 239 separate plots and nearly 143,000 

tree measurements
 25 HSC installations, containing 227 separate plots and 228,435 tree 

measurements
 This dataset included over 70,000 more measurements than the dataset used for 

the original fit
 Most importantly, the new dataset included 23-year-old measurements in all 25 

sites, and 28-year-old measurements in 10 sites
 Thinning modifiers were based on nearly 200 plots subjected to thinning, with 

remeasurements ensuring that more than 50 plots had at least 10 years of growth 
since thinning and 15 plots had 15 or more years of growth response

Red Alder Mgnt Tools- Growth & Yield Model



 Red Alder Growth Simulator
 Center for Intensive Plantation Silviculture (CIPS) and the HSC, developed a user-

friendly interface for RAP-ORGANON using Excel

 This program can simulate stand and tree growth under different treatment 
scenarios (i.e. thinning)

 “Runs” are controlled by user-specified tree lists, stand information (site index, age 
and planting density), rotation length and treatment types, merchandising 
specifications (top diameter, log lengths, trim, etc.), and economic specifications 
(interest rate, incurred costs and log prices)

Red Alder Mgnt Tools- Growth & Yield Model



 Features:
 Tree Data: DBH, HT, CR, CFV, BFV

 Stand Data: TPA, BA, QMD, HT40, RD, CFV, BFV, CFV MAI, BFV MAI, proportion of 
volume by log class

 Stand Graphs: TPA, BA, CFV, & BFV by age

 Economic Analysis: IRR & PNV

 Additional Features:
 Site Quality Calculator: A built-in calculator for Harrington’s (1986) “Method of Site 

Quality Evaluation for Red Alder” is included

 Site Index Calculator: SI (base age 20 years) can be calculated based on height-age 
pairs

 Site Index Converter: SI based on height age pairs (base age 20 years) can be 
converted to SI based on the site quality evaluation method (base age 50 years), 
and vice versa

Red Alder Mgnt Tools- Growth & Yield Model



 Inputs (What You Need)

 Computer, Microsoft Office
 Site Index
 Planting Density
 Tree Age
 Individual Tree List
 Management Regime
 Merchantability Specifications
 Economic Specifications

 Log prices, management costs, interest rate, inflation rate, etc

Red Alder Growth Simulator



 Site Index

Red Alder Growth Simulator- Inputs



 Site Index

Red Alder Growth Simulator- Inputs



 Site Index

Red Alder Growth Simulator- Inputs



 Stand Info

Red Alder Growth Simulator- Inputs



 Treatments

Red Alder Growth Simulator- Inputs



 Treatments

Red Alder Growth Simulator- Inputs



 Tree List

Red Alder Growth Simulator- Inputs



 Outputs (What You Get)

 Tree Data: DBH, HT, CR, CFV, BFV
 Stand Data: TPA, BA, QMD, HT40, RD, CFV, BFV, CFV MAI, BFV MAI, proportion of 

volume by log class
 Stand Graphs: TPA, BA, CFV, & BFV by age
 Economic Analysis: IRR & PNV

Red Alder Growth Simulator- Outputs



 Tree Data

Red Alder Growth Simulator- Outputs



 Stand Data

Red Alder Growth Simulator- Outputs



 Stand Data

Red Alder Growth Simulator- Outputs



 Stand Graphs

Red Alder Growth Simulator- Outputs



 Stand Graphs

Red Alder Growth Simulator- Outputs



 Updated/2019 Version
 R code
 Treelist Generator
 Genetic Gain Multiplier?

Red Alder Growth Simulator- Improvements



 Stand Projection

 Inventory Projection

 Testing Management Scenarios (i.e. Pre-commercial Thinning)
 Should we do it?
 When?
 Does the initial TPA make a difference?
 How much to leave?
 Differences by site index?

 Testing Species Choice
 Douglas-fir vs red alder

Red Alder Growth Simulator- Uses



Medium Site (SI20=65ft), Planting Density=600tpa
Scenario Unthinned PCT RD25, 150tpa PCT RD25, 250tpa PCT RD45, 150tpa PCT RD45, 250tpa
PCT Age NA 10 10 13 13
Harvest Yield (MBF) 9.2 9.1 9.9 9.1 9.9
Rotation Age (YRS) 29 27 27 29 28
Log Value 726 825 755 827 754
NPV ($) -$61 $168 $109 $63 $59
IRR (%) 5.3% 6.1% 5.9% 5.7% 5.7%

BLV/SEV ($) -$78 $220 $142 $80 $75

High Site (SI20=75ft), Planting Density=600tpa
Scenario Unthinned PCT RD25, 150tpa PCT RD25, 250tpa PCT RD45, 150tpa PCT RD45, 250tpa
PCT Age NA 6 6 10 10
Harvest Yield (MBF) 12.3 11.6 14.3 10.5 12.9
Rotation Age (YRS) 28 23 26 24 26
Log Value 761 843 807 841 796
NPV ($) $395 $895 $863 $633 $660
IRR (%) 6.8% 8.4% 8.0% 7.7% 7.6%

BLV/SEV ($) $509 $1,264 $1,148 $875 $878

Red Alder Growth Simulator- Testing PCT



Medium Site (SI20=65ft), Planting Density=600tpa
Scenario Unthinned PCT RD25, 150tpa PCT RD25, 250tpa PCT RD45, 150tpa PCT RD45, 250tpa
PCT Age NA 10 10 13 13
Harvest Yield (MBF) 9.2 9.1 9.9 9.1 9.9
Rotation Age (YRS) 29 27 27 29 28
Log Value 726 825 755 827 754
NPV ($) -$61 $168 $109 $63 $59
IRR (%) 5.3% 6.1% 5.9% 5.7% 5.7%

BLV/SEV ($) -$78 $220 $142 $80 $75

High Site (SI20=75ft), Planting Density=600tpa
Scenario Unthinned PCT RD25, 150tpa PCT RD25, 250tpa PCT RD45, 150tpa PCT RD45, 250tpa
PCT Age NA 6 6 10 10
Harvest Yield (MBF) 12.3 11.6 14.3 10.5 12.9
Rotation Age (YRS) 28 23 26 24 26
Log Value 761 843 807 841 796
NPV ($) $395 $895 $863 $633 $660
IRR (%) 6.8% 8.4% 8.0% 7.7% 7.6%

BLV/SEV ($) $509 $1,264 $1,148 $875 $878

Red Alder Growth Simulator- Testing PCT



Red Alder Douglas-fir

Scenario 400tpa 600tpa 600Pct 1000tpa 1000Pct 400tpa

PCT Age NA NA 10 NA 10 NA

Harvest Yield (MBF) 10.6 12.3 12.9 11.9 11.8 35

Rotation Age (YRS) 23 28 26 29 25 55

Log Value 682 682 682 682 682 708

NPV ($) $494 $178 $294 $547 $705 $289

IRR (%) 7.8% 6.2% 6.5% 8.3% 9.0% 6.3%

BLV/SEV ($) $697 $230 $391 $694 $956 $305

Source: 2018. Andrew Bluhm, HSC 2018 Annual Meeting Tour

Red Alder Growth Simulator- Testing Species



Red Alder Douglas-fir

Scenario 400tpa 600tpa 600Pct 1000tpa 1000Pct 400tpa

PCT Age NA NA 10 NA 10 NA

Harvest Yield (MBF) 10.6 12.3 12.9 11.9 11.8 35

Rotation Age (YRS) 23 28 26 29 25 55

Log Value 682 682 682 682 682 708

NPV ($) $494 $178 $294 $547 $705 $289

IRR (%) 7.8% 6.2% 6.5% 8.3% 9.0% 6.3%

BLV/SEV ($) $697 $230 $391 $694 $956 $305

Source: 2018. Andrew Bluhm, HSC 2018 Annual Meeting Tour

Red Alder Growth Simulator- Testing Species



Andrew.Bluhm@oregonstate.edu

HSC: http://hsc.forestry.oregonstate.edu/
CIPS: http://cips.forestry.oregonstate.edu/background

WHC: http://wahardwoodscomm.com/index.htm

http://hsc.forestry.oregonstate.edu/
http://cips.forestry.oregonstate.edu/background
http://wahardwoodscomm.com/index.htm
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