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Sustainable Harvest Calculation | WA

Generating a perpetual supply of revenue on state trust lands for trust beneficiaries requires 
responsible management with an emphasis on long-term sustainability. A major component of 
DNR’s approach to sustainable management is calculation of a sustainable harvest level, which is 
the volume of timber to be scheduled for sale during a planning decade according to applicable 
laws, policies, and procedures (RCW 79.10.300)(5).
DNR is required to set a sustainable harvest level by Washington state law. Specifically, DNR must 
periodically adjust acreages designated for inclusion in the sustained yield management program 
and calculate a sustainable harvest level (RCW 79.10.320). Sustained yield means harvesting on a 
continual basis without major prolonged curtailment or cessation of harvest (RCW 79.10.310). The 
sustainable harvest level is a policy decision that requires approval from the Board of Natural 
Resources.

[S]eparate sustainable harvest level[s] for forested state trust lands located east and west of the 
Cascade Crest because growing conditions and management strategies [differ].

https://www.dnr.wa.gov/shc

https://apps.leg.wa.gov/rcw/default.aspx?cite=79.10.300
https://apps.leg.wa.gov/rcw/default.aspx?cite=79.10.320
https://apps.leg.wa.gov/rcw/default.aspx?cite=79.10.310
https://www.dnr.wa.gov/about/boards-and-councils/board-natural-resources
https://www.dnr.wa.gov/about/boards-and-councils/board-natural-resources
https://www.dnr.wa.gov/shc


DNR Managed Acres

Forested 756,000

Non-Forested 803,000

Total 1,559,000

DNR Managed 
EWA Lands

Draft - Subject to Change



FVS Growth Modeling

Essential FVS: (usda.gov)

Variables that must be recorded for all trees: 
• Plot Identifier
• Species 

• Diameter at Breast Height (DBH)

Other variables, however, serve to better describe unique site and tree characteristics 

   and will improve the resolution of the projection. 

The model will accommodate up to 3000 individual tree records (per stand).

https://www.fs.usda.gov/fmsc/ftp/fvs/docs/gtr/EssentialFVS.pdf


Remote Sensed - Forest Resource Inventory System (RS-FRIS)





DNR Draft: Subject to change at any time.



DNR Draft: Subject to change at any time.



Components involved:

Tree Data from RS-FRIS Plots: 
Species, DBH, Height

RS-FRIS Raster Variables
1. Total Cubic Volume
2. Heights of the Largest (DBH) Trees
3. Percent Tree Cover

These three raster variables have the least amount of 
variation when compared to traditional cruise data. 

Each grid is 0.1 acres or 66’x66’

Low Estimate  High Estimate



Stand Treelist Imputation   

Why? FVS needs lists of trees to represent stands.

1) Gather Data
a) Normalize RS-FRIS plot data for FVS input

2) Group (raster) stand-grids into bins, by volume

3) Match RS-FRIS plots to stand bins by ecotype

4) Impute all stand-grid volume-bins with the 
ecotype-matched, plot treelists



Plot <-> Stand-Grid (Bin)

DNR Draft: Subject to change at any time.

o Metrics:
• Heights (ht_t40)
• Cover
• Volume (cfvol_total)

o Climate:
• Moisture
• Elevation
• Temperature

Assigns the best matching RS-FRIS plot to a target stand-grid
 in terms of having the smallest difference between variables:

Goal:
   Find out what plot treelist is most appropriate for a grid cell.



R6 Class: Imputer



DNR Draft: Subject to change at any time.



Preliminary
Thoughts:

 parLapply
• Functional programming 
• OOP R6 Class

Known Issue:
Plot to stand-grid(s) matching

DNR Draft: Subject to change at any time.



Distribution thinning 
         and/or shifting around the target metric 

DNR Draft: Subject to change at any time.



Summarization

trees %>% group_by(
 plot_id, 
 species, 
 status, dbh_m, ht_m
) %>% summarise(
 n = n(), # observations
 tpa = sum(tree_acre)
)

DNR Draft: Subject to change at any time.



Thank you for your time!

DNR Draft: Subject to change at any time.

Jacob Beard
jacob.beard@dnr.wa.gov
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