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Introduction Measurement
Overview — Importance Technigues

" recommend specific tree species v’ direct measurement
~ wildlife habitat quality and quantity v’ species trials

timber quality and quantity v indicator species; species-site associations

impacts of land-use activities soil-site equations

v

v

v

v’ real estate investment analyses experience and judgment
v

v

monetary values for litigation soil series

empirical systems (expert systems)

Measurement Measurement
Direct Measurement S o Direct Measurement

v involves determining age : -~ "f’ v' example site-index
and height of selected 8 @ curve for
trees (index trees) and & (& ; o A\ sweetgum
compare to published

o v’ if a stand averages
site index curves

: 60 years old and
v' one of the more accurate 108 feet tall, then
methods what is its site

i 2
v widely used, especially index?

for coniferous species v' amorphous curves




Measurement

Direct Measurement — Available Curves
Species Source

eastern cottonwood Neebe and Boyce (1959), Broadfoot (1960),

Alexander (1976)

sweetgum Broadfoot and Krinard (1959), Lyle et al.
(1975), Clatterbuck (1987)

American sycamore Briscoe and Ferrill (1958)
cherrybark oak Broadfoot (1961), Clatterbuck (1987)
water oak Broadfoot (1963)

willow oak Broadfoot (1964)

Nuttall oak Broadfoot (1969)

green ash Broadfoot (1969)

swamp blackgum Applequist (1959)

tupelo-gum Applequist (1959)

Measurement
Species Trials

v’ plant the species and
wait

" ultimate ground truth
trials common
costly, time consuming
related to specific sites

applicability to natural
stands?

Measurement

Species-Site Associations

v’ site quality based on topographic position and
species associations
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Measurement

Direct Measurement

v/ caution must be exercised in using site index
curves

developed under specific site conditions for
specific species

extrapolate beyond range of data

species correlations poor for bottomland
hardwood species

mixed-species density effects

Measurement
Indicator Species

v based on plant associations; presence and size
a7 Y
v pawpaw e

v" buttonbush/ swamp
privet

v/ no quantitative systems p
exists for bottomlands

Measurement

Experience and Judgm

v' clues (woods sense)

v’ requires considerable experience
g

s



Measurement
Soil-Site Equations

v’ correlations between height growth and
environmental variables to predict site index

v’ best for bottomland species — 67% of variation

Sl (water oak) = 87.11 — 13.34*(fragipan presence)
+1.558%*(depth of topsoil in inches)
- 0.0264*(exch. Na 0-4 in. depth)

Measurement
Soil Series

v' soil series by NRCS
contains site index
values for selected
species

SOIL SURVEY OF

Drew County, Arkansas

v' Soil Data Mart
v' Web Soil Survey

v' considerable range in
site index even
within a soil series
(e.g., Sharkey clay)

Measurement
Soil Series
v Broadfoot (1976)

Hardwood Suitability for and Properties
of

Important Midsouth Soils
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Measurement

Soil-Site Equations

v’ Broadfoot (1969) admits that “the relationships
between [bottomland] soil characters and
height growth seem to defy quantification”

» extreme variability of alluvial soils
+ absence of unabused stands
* lack of “measurable variables”
v' recommended to not use these equations

v’ better correlations for upland hardwoods

Measurement
Soil Series

v National Forestry Manual - National Register of
Site Index Curves

» Broadfoot (1963)

laurel oak

overcup oak

swamp chestnut oak
water oak

Nuttall oak

pin oak

willow oak

Shumard oak

Measurement
Expert Systems

v relies on experience and
judgment

v' few involve complicated
mathematical functions

v/ one main system —
Baker/Broadfoot
System

« used four key soil factors and associated soil
and site properties

14 bottomland hardwood species



Baker/Broadfoot System

Introduction

v/ species not present

Baker/Broadfoot System

Introduction

A s B
3

v’ high-graded or ;i

uneven-aged
stands

Baker/Broadfoot System
Accuracy and Final Notes
v’ 2 studies testing cherrybark oak

v no difference between system and site index
curves

not tested for the other 13 species

needs fine tuning and redefine several soil/site
properties

SITEQUAL

Groninger et al. (2000) — incorporates soils series
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Baker/Broadfoot System

Introduction

v’ pastures or agricultural
fields

Baker/Broadfoot System
Development

v' major soil factors
* soil physical condition
* moisture availability during the growing season
* nutrient availability
* aeration
v each responsible for a certain % of tree growth

v maximum site index

Measurement
Conclusions
v Is site quality information important?
v' many techniques available, but all need work
v’ justify, justify, justify
LY
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Baker/Broadfoot System

Soil Factors and Soil/Site Properties

v’ three possible conditions (best, medium, poor)

Physical
Condition
soil depth
texture
compaction

structure

past use

Available Nutrient

Moisture Availability
water table depth  geologic source
presence of pans past use

topo position organic matter

microsite topsoil depth
structure, texture soil age

flooding pH

past use

Aeration

soil structure
swampiness
mottling

soil color



