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Figure S1. Detailed plot layouts for FIA and CVS plots describe tree, snag, and down wood 

measurement protocols. Note that 17.98 m radius in FIA plots is specific to the 

Pacific Northwest region, and is not a national FIA protocol. 



 

 

Figure S2. Distribution of Easting and Northing differences between standard and improved 
GPS locations for the 232 plots used in this study. 

 



 

Figure S3. Geographic distribution of relative percent difference between observed and 

predicted basal area at the 12.5 km hexagon scale. See table 3 for descriptions of 

GNN map types. 

 



 

Figure S4. Geographic distribution of relative percent difference between observed and 

predicted height to crown base at the 12.5 km hexagon scale.. See table 3 for 

descriptions of GNN map types. 



 

Figure S5. Geographic distribution of relative percent difference between observed and 

predicted small tree density (TPH_3_25) at the 12.5 km hexagon scale. See table 

3 for descriptions of GNN map types. 



 

Figure S6. Geographic distribution of relative percent difference between observed and 

predicted medium tree density (TPH_25_50) at the 12.5 km hexagon scale. See 

table 3 for descriptions of GNN map types. 



 

Figure S7. Geographic distribution of relative percent difference between observed and 

predicted large tree density (TPH_GE_50) at the 12.5 km hexagon scale. See table 

3 for descriptions of GNN map types. 



 

Figure S8 Geographic distribution of relative percent difference between observed and 

predicted small snag density (STPH_12_25) at the 12.5 km hexagon scale. See 

table 3 for descriptions of GNN map types. 



 

Figure S9. Geographic distribution of relative percent difference between observed and 

predicted medium snag density (STPH_25_50) at the 12.5 km hexagon scale. See 

table 3 for descriptions of GNN map types. 



 

Figure S10. Geographic distribution of relative percent difference between observed and 

predicted large snag density (STPH_GE_50) at the 12.5 km hexagon scale. See 

table 3 for descriptions of GNN map types. 



 

Figure S11. Geographic distribution of relative percent difference between observed and 

predicted small down wood volume (DVPH_12_25) at the 12.5 km hexagon 

scale. See table 3 for descriptions of GNN map types. 



 

Figure S12. Geographic distribution of relative percent difference between observed and 

predicted medium down wood volume (DVPH_25_50) at the 12.5 km hexagon 

scale. See table 3 for descriptions of GNN map types. 



 

Figure S13. Geographic distribution of relative percent difference between observed and 

predicted large down wood volume (DVPH_GE_50) at the 12.5 km hexagon 

scale. See table 3 for descriptions of GNN map types. 

 



 

Figure S14. Canonical Correspondence Analysis (CCA) model (first two axes) for GNN map 

3 (Plt-disturb) showing locations of species response variables and mapped 

explanatory variables in gradient space. Species centroids are shown as black 

circles with species codes in black text. Biplots, with arrow length and direction 

indicating correlation strength and direction between the explanatory variable and 

CCA axes, shown in grey with italicized text. See Table 1 in manuscript for 

species names associated with species codes and Supplemental Table S2 for 

descriptions of explanatory variables codes. LTS disturbance metrics (YSD, 

MAG, and DUR) are shown in the biplot as capitalized italicized text. 



 

Figure S15. Proportion of pixels in common for plot templates between standard and 
improved GPS plot locations in relation to the difference in horizontal position 
between the two location methods. Black vertical dashed line represents the 
average positional difference (18.18 m) between standard and improved GPS plot 
locations. Gray vertical dashed line represents size of Landsat pixel (30 m). Points 
have been jittered along the Y axis to improve interpretability.  

 

 



Table S1. Pearson correlation coefficients between live tree, snag, and down wood structural variables on plots and subplots. 

 

Note: see Table 1 in manuscript for variable descriptions. Correlation coefficients in bold are significant at the p = 0.05 level. 

 

Plot-level BA QMD HCB TPH_3_25 TPH_25_50 TPH_GE_50 STPH_12_25 STPH_25_50 STPH_GE_50 DVPH_12_25 DVPH_25_50 DVPH_GE_50
BA 1.00
QMD 0.07 1.00
HCB 0.18 0.77 1.00
TPH_3_25 0.30 -0.52 -0.29 1.00
TPH_25_50 0.73 0.17 0.21 -0.06 1.00
TPH_GE_50 0.73 0.33 0.28 -0.07 0.39 1.00
STPH_12_25 0.03 0.08 0.28 -0.03 -0.01 0.04 1.00
STPH_25_50 0.14 0.23 0.37 -0.13 0.14 0.22 0.60 1.00
STPH_GE_50 0.10 0.32 0.30 -0.10 -0.03 0.27 0.23 0.48 1.00
DVPH_12_25 0.12 -0.17 0.07 0.16 0.10 0.00 0.34 0.14 -0.02 1.00
DVPH_25_50 0.32 -0.02 0.12 0.13 0.23 0.24 0.18 0.26 0.15 0.48 1.00
DVPH_GE_50 0.23 0.09 0.11 0.05 0.08 0.25 0.00 0.08 0.26 0.01 0.08 1.00

Subplot-level BA QMD HCB TPH_3_25 TPH_25_50 TPH_GE_50 STPH_12_25 STPH_25_50 STPH_GE_50 DVPH_12_25 DVPH_25_50 DVPH_GE_50
BA 1.00
QMD 0.05 1.00
HCB 0.25 0.74 1.00
TPH_3_25 0.36 -0.41 -0.21 1.00
TPH_25_50 0.70 0.05 0.21 0.00 1.00
TPH_GE_50 0.66 0.25 0.24 0.02 0.21 1.00
STPH_12_25 0.00 -0.12 0.05 0.03 -0.01 -0.07 1.00
STPH_25_50 0.01 0.04 0.13 -0.11 0.00 0.03 0.37 1.00
STPH_GE_50 -0.08 0.15 0.09 -0.11 -0.09 0.02 0.07 0.32 1.00
DVPH_12_25 0.10 -0.10 0.07 0.20 0.02 -0.02 0.18 0.09 -0.03 1.00
DVPH_25_50 0.17 -0.06 0.09 0.05 0.15 0.09 0.05 0.01 -0.04 0.30 1.00
DVPH_GE_50 0.08 0.06 0.02 -0.07 0.04 0.14 0.01 0.02 0.10 -0.06 0.11 1.00



Table S2. Codes and descriptions of mapped explanatory variables used in GNN models. 

 

 

Variable group Code Variable Description
Climate ANNPRE Mean annual precipitation (natural logarithm, mm)

ANNTMP Mean annual temperature (°C)
AUGMAXT Mean maximum temperature of hottest month (August) (°C)
CONTPRE Percentage of annual precipitation falling during the growing season (June - August)
DECMINT Mean minimum temperature of coldest month (December) (°C)
SMRTP Growing season moisture stress, the ratio of mean temperature (°C) to precipiation (natural 

logarithm, mm), May - September
Topography ELEV Elevation (m)

ASPTR Cosine transformation of aspect (degrees)
WPRR Weighted cumulative potential relative radiation during the growing season (Pierce et al. 2005)
SLPPCT Slope (%)
TPI150 Topographic position index, calculated as the difference between a cell's elevation and the mean 

elevation of cells within a 150-m radius window
TPI450 Topographic position index, calculated as above but with a 450-m radius window

Parent Material ASH Total ash deposition (feet), primarily from Mt. Mazama in the eastern Cascades (unpubl. data from 
Mike Simpson)

GLACIAL Ice transported deposits (categorical)
PYROCLST Pyroclastic deposits (categorical)
PUMICE Pumice desposits (categorical)

Landsat Time Series TC1 Brightness axis from tasseled cap transformation
TC2 Greenness axis from tasseled cap transformation
TC3 Wetness axis from tasseled cap transformation

Landsat Time Series YSD Years since disturbance, from multitemporal Landat TM analysis 
Disturbance Metrics MAG Magnitude of disturbance (percent change in canopy cover), from multitemporal Landsat TM 

analysis
DUR Duration of disturbance (years), from multitemporal Landsat TM  analysis

Lidar VEGP95 Height (m) of 95th percentile of vegetation height returns
VEGAVG Height (m) of average vegetation height returns
COVER Canopy cover above 2-m (percent), calculated as the proportion of first returns greater than a lower 

height limit of 2-m above ground in the digital terrian model
VEGSD Standard deviation of vegetation height (m)

Location EAST Universal Transverse Mercator easting (m)
NORTH Universal Transverse Mercator northing (m)


