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Figures 1 and 2.   Frequency of (1) deciduous and (2) evergreen forest types in the FIA sample for VT, NH, and MA as a 
function of terrain adjusted latitude (TAL), a proxy for the combined effects of several climate variables (see above).  The FIA 
forest types northern red oak, red maple, and white oak - black oak - hickory were combined into a single class identified as 
central hardwoods (CH).  Northern hardwoods (NH) include American beech, sugar maple, and yellow birch with lesser 
proportions of northern red oak, red maple, and white birch.  The SM-NH class identifies northern hardwoods where sugar 
maple dominates the basal area.  The birch-NH class identifies northern hardwoods where the sum of white birch and yellow 
birch basal area is greater than 50%. For the evergreen classes WP = white pine, HEM = hemlock, RS = red spruce, and BF = 
balsam fir.

Predicted
Observed Birch-NH SM-NH NH CH WP WP-HEM-RS HEM-RS-BF BF-RS WP-CH WP-HEM-RS-CH BF-RS-HEM-NH BF-RS-SM-NH BF-RS-Birch
Birch-NH na
SM-NH 54.8 18.5 3.7
NH 38.1 57.6 5.6
CH 7.1 23.9 90.7
WP 65.0 66.7 13.3
WP-HEM-RS 35.0 33.3 20.0
HEM-RS-BF 20.0
BF-RS 46.7 100.0
WP-CH na 61.1 3.3
WP-HEM-RS-CH 33.3 23.3
BF-RS-HEM-NH 5.6 70.0 31.6
BF-RS-SM-NH 3.3 68.4
BF-RS-Birch 100.0

Predicted observed match Distance match
Observed deciduous mixed evergreen understory no yes to edge no yes
deciduous 87.9 18.9 5.4 deciduous 11.9 22.7 <30 m 37.3 62.8
mixed 12.1 74.8 56.3 mixed 57.1 27.3 >30 m 35.9 64.1
evergreen 0 6.3 38.3 evergreen 31.0 50.0 >50 m 18.3 81.7

Predicted
Observed NH CH WP WP-HEM-RS-BF BF-RS WP-HEM-HW BF-RS-HW BF-RS-SM BF-RS-Birch
NH 81.3 9.3 Distance match
CH 18.7 90.7 to edge no yes
WP 65.0 40.0 <30 m 28.1 71.9
WP-HEM-RS-BF 35.0 36.7 >30 m 22.7 77.3
BF-RS 23.3 100.0 >50 m 17.6 82.5
WP-HEM-HW 94.4 26.7
BF-RS-HW 5.6 70.0 31.6
BF-RS-SM 3.3 68.4
BF-RS-Birch 100.0

Table 1.   Correspondence analysis of NCLD forest classes with ground-truth.  The 
NLCD significantly overestimates the evergreen forest type, misidentifying evergreen 
and mixed understories as evergreen canopies.  A drop off in accuracy toward the edge 
of classified areas indicates that georeferencing errors contribute significantly to the 
overall error rate.

 Forest Type Characteristics LAI +/- Biomass +/-
 Forest Type (m2/m2) 1se (T/ha) 1se
 Deciduous Forest
    Birch - Northern Hardwoods 6.23 0.58 149 41
    Sugar Maple - Northern Hardwoods 6.23 0.58 213 11
    Northern Hardwoods 7.43 0.53 212 9
    Central Hardwoods 3.35 0.79 193 12
 Evergreen Forest
    White Pine 2.46 0.73 165 14
    White Pine - Hemlock - Red Spruce 2.70 0.62 151 12
    Hemlock - Red Spruce - Balsam Fir 3.65 1.47 231 1
    Balsam Fir - Red Spruce 7.51 0.37 132 12
 Mixed Forest
    White Pine - Central Hardwoods 1.96 1.38 182 19
    White Pine - Hemlock - Red Spruce - Central Hardwoods 1.52 0.49 215 20
    Balsam Fir - Red Spruce - Hemlock - White Pine - Northern Hardwoods 5.00 0.50 199 9
    Balsam Fir - Red Spruce -  Sugar Maple - Northern Hardwoods 6.13 0.53 152 8
    Balsam Fir - Red Spruce - Birch 7.89 0.85 146 27

 These are examples of forest characteristics that can be mapped by forest type using this classification.
 The characteristics are derived from the ground-truth survey plots associated with this study (Miller et al., in preparation)
 Other forest characteristics available are:  biomass by species and tree component, chemistry of biomass by
 species and tree component, leaf area by species, canopy height, density, and basal area.
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Analysis of Variance
RSquare 0.621557
Source DF Sum of Squares Mean Square F Ratio
Model 15 185002.43 12333.5 5.5842
Error 51 112640.88 2208.6 Prob > F
C. Total 66 297643.31 <.0001
Effect Tests
Source Nparm DF Sum of Squares F Ratio Prob > F
Max(height(m))[ForestType] 8 8 84718.067 4.7947 0.0002
ForestType 7 7 61498.666 3.9778 0.0015

Table 4.  Some example characteristics of major forest types.

Table 2.  Correspondence analysis between 
model predictions and ground-truth for 13 
forest class model.  The location of classes 
containing hemlock is predicted poorly, while 
other classes are predicted well.

Table 3.  Correspondence analysis between 
model predictions and ground-truth for 9 forest 
class model.  Accuracy of the classification is 
improved by consolidating hemlock into fewer 
classes and grouping all northern hardwood 
types. 


