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ASSESSMENT  TOOLS

• Stand Stocking
– Spacing – Top Height Ratio
– Stand Density Index
– Relative Density
– RD

• Stand Competition
– Live Crown Ratio
– Height – Diameter Ratio
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SPACING – TOP  HEIGHT  RATIO
• Divide tree spacing by height of a stand
• Generally mean top height is used• Generally mean top height is used
• Ratio gets smaller as stocking increases

U f l i diff ti t d t d• Useful in undifferentiated stands

• Typical Minimum Values
– Douglas-fir 0.14g
– Western Hemlock 0.12
– Ponderosa Pine 0.16
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STAND  DENSITY  INDEX

SDI = TPA (QMD/10)1.605

• Developed by L.H. Reineke in 1933
• Relates Trees Per Acre and Diameter

• Typical Maximum Values
– Coast Douglas-fir 595 400g
– Western Hemlock 790 530
– Ponderosa Pine 800 375
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SDI  MANAGEMENT  DIAGRAM
500
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RELATIVE  DENSITY
Maximum Size-Density Relationship

Ln volume = 12.644 – 1.5 ln TPA

• Defined by Drew and Flewelling in 1979
• Developed First for Douglas fir

Ln volume  12.644 1.5 ln TPA

• Developed First for Douglas-fir
• Relates Trees Per Acre and Tree Volume
• Uses 3/2 Self Thinning Law (Yoda et al 1963)• Uses –3/2 Self Thinning Law  (Yoda et al.,  1963)
• Typical Values

– 0.55 to 1.00 Zone of Imminent Mortality0.55 to 1.00 Zone of Imminent Mortality
– 0.40 to 0.55 Optimum Growth
– 0.15 to 0.40 Crown Closure
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DOUGLAS- FIR  DENSITY 
MANAGEMENT DIAGRAMMANAGEMENT  DIAGRAM
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CURTIS’  RD
RD = Basal Area

QMDQMD

• Defined by Bob Curtis in 1982y
• Ratio of Stand Basal Area and Square Root of 

Quadratic Mean Diameter
• Developed for Even-Age Single Species Stands
• Typical Maximum Values

D l fi 65– Douglas-fir 65
– Western Hemlock 75
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STAND  STOCKING  
ASSESSMENT SUMMARYASSESSMENT  SUMMARY

OPTIMUM        HIGH
S i /T H i ht 0 18 0 15 < 0 14Spacing/Top Height 0.18-0.15     < 0.14
Stand Density Index       325-400 > 425
RD 40-60         > 62
Relative Density 0.40-0.55 > 0.55Relative Density            0.40 0.55       0.55
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DIAMETER - STOCKING - RD  
RELATIONSHIPRELATIONSHIP
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THUMB  FUN
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THUMB  FUN
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LIVE  CROWN  RATIO

• Divide Length of Live Crown by Total Heightg y g
• Described in Percent
• Most Useful in Undifferentiated StandsMost Useful in Undifferentiated Stands
• Typical Values

– 0.70 to 0.40 Open Grown0.70 to 0.40 Open Grown
– 0.40 t0 0.30 Optimum Growth
– 0 30 to 0 15 Severe Competition– 0.30 to 0.15 Severe Competition
– Less than 0.15 Darn Near Dead
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HEIGHT – DIAMETER  RATIO

• Ratio of Total Height to Diameter (DBH)Ratio of Total Height to Diameter (DBH)
• Ratio uses the same units in calculation

T i l V l• Typical Values
– Greater Than 100 Noodle
– 70 to 80 Stand Grown
– Less Than 65 Open GrownLess Than 65 Open Grown
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ASSESSMENT  OF  MIXED 
SPECIES STANDSSPECIES  STANDS

• Mixed Species < 80 % of a single speciesMixed Species < 80 % of a single species 
• RD can exceed 120

M t ART th SCIENCE• Management more ART than SCIENCE
• General Rule

– Add 5 to 10 RD units to the maximum 
RD value of the most tolerant species p
in the stand 
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UNEVEN  AGE  STANDS

• Q-factor:Q factor: 
– A devise used to describe the structure of an 

uneven aged stand The q-factor is the ratio ofuneven aged stand. The q factor is the ratio of 
the number of trees in a diameter class 
divided by the number of trees in the next y
smaller diameter class. The lower the q-
factor, the higher the proportion of large 
di t tdiameter trees. 
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PRODUCTIVITY  ASSESSMENT

• Site IndexSite  Index
• Plant Association

Bi hi Z• Biogeographic Zones
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DOUGLAS FIR SITE 
INDEX CURVESINDEX CURVES
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DOUGLAS FIR SITE 
INDEX CURVESINDEX CURVES
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INDICATOR  SPECIES
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PLANT  ASSOCIATION  GUIDE
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PLANT  ASSOCIATION  GUIDE
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OREGON  PLANT  
ASSOCIATION GUIDESASSOCIATION GUIDES
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BIOGEOCLIMATIC  ZONES
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OREGON  ECOREGIONS
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WHAT  DID  YOU  LEARN?
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