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 General Survey Map v1.0 Product Guide 

North Yuba Forest Partnership 
July 2020 

 
 
General Survey – A base dataset that informs initial project questions that drive management scope and direction 
 
The General Survey is a vector dataset drawn by aggregating the 2014 Tahoe National Forest (TNF) EcObject dataset by a refined CWHR classification, slope 
(operability), and ladder fuel concentrations.   
 
The 2014 TNF EcObject product represents the first forest-wide existing vegetation dataset in Region 5 to incorporate Light Detection and Ranging (LiDAR) into 
several facets of the mapping process.  It is created from a multi-resolution segmentation of LiDAR-derived tree approximate objects and a 1-m canopy height 
model, which were then aggregated by stand and tree-level ecologic relationships.  The resulting segments were then populated with a collection of traditional 
and contemporary metrics at scales that benefit both project-level planning and large-landscape analysis.   
 
Different combinations of multi-dimensional datasets were used to estimate metrics and thus accuracies vary depending upon both the data used and 
workflows that were generated.  This guide is intended to describe the different map attributes, how they were generated and computed, as well as any know 
limitations of the metric estimates. 
 
The General Survey was then re-populated with 2014 EcObject data, 2018 Pyrologix fire and fuels data, EDART adjustments and Historical Range of Variability 
departure metrics.   
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1   CWHR Attributes 

Field Name Field Alias/Description Code Name Code Classification Comments 

CWHR_ref_cls_
14 

2014 CWHR Refined Classes 
 

Open CanCov < 10.0% 
In consultation with Laurie Perrot (TNF 
NEPA coordinator) and Beck Estes (R5 
Province Ecologist), further binned CWHR 
classifications in order to reduce redundant 
categories, while maintaining ecologic 
significance for the majority of species being 
analyzed for the NYFP.    
 
“California Wildlife-habitat Relationships 
(WHR) is a tool for wildlife-habitat 
management and research.  The goal of the 
system is to provide credibility to wildlife 
analyses and resource management decisions” 
(Mayer et al. 1988) 
 
Please visit the following website for more 
detailed code and classification information: 
http://www.fs.usda.gov/detail/r5/landmanage
ment/resourcemanagement/?cid=stelprdb536
5219.  

2,3;S,P QMD 1” – 10.9” DBH; 
CanCov = 10.0 – 39.9% 

2,3;M,D QMD 1” – 10.9” DBH; 
CanCov >= 40.0% 

4;S,P QMD 11” – 23.9” DBH; 
CanCov = 10.0 – 39.9% 

4;M QMD 11” – 23.9” DBH; 
CanCov = 40.0 – 59.9% 

4;D QMD 11” – 23.9” DBH; 
CanCov >= 60.0% 

5;S,P QMD >= 24” DBH; 
CanCov = 10.0 – 39.9% 

5;M QMD >= 24” DBH; 
CanCov = 40.0 – 59.9% 

5;D 
QMD >= 24” DBH; 
CanCov >= 60.0%; 
CC2_8_14 < 30% 

6;D 
QMD >= 24” DBH; 
CanCov >= 60.0%; 
CC2_8_14 >= 30% 

CWHR_Type 2014 CWHR Type 

AGS Annual Grass 

CWHR Type classified from 2014 EcObject 
data.    Please visit the following website for 
more detailed code and classification 
information: 
http://www.fs.usda.gov/detail/r5/landmanage
ment/resourcemanagement/?cid=stelprdb536
5219.  

ASP Aspen 
DFR Douglas Fir 
JPN Jeffrey Pine 
LPN Lodgepole Pine 
MCH Mixed Chaparral 
MCP Montane Chaparral 
MHC Montane Hardwood-Conifer 
MHW Montane Hardwood 
MRI Montane Riparian 
PGS Perennial Grassland 
PPN Ponderosa Pine 
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RFR Red fir 
SCN Subalpine Conifer 
SMC Sierra Mixed Conifer 
WFR White fir 

CWHR_2014 2014 CWHR Refined 
Classification 

Concatenation 
of 
CWHR_ref_cl
s_14 and 
CWHR_Type 

Concatenation of 
CWHR_ref_cls_14 and 
CWHR_Type 

The combination of the refined CWHR 
classes with NYFP CWHR dominant 
vegetation types  

CWHR_2019 CWHR Refined Classification 
updated to 2019 

See  
CWHR_2014 
for code 

See  CWHR_2014 for 
classification heuristics 

Multiplied Tot_19_red to Can_Cov_14 on 
coniferous vegetation types only.  Therefore,  
CWHR_ref_cls_14  also needed adjustment as 
canopy cover is a primary input. See 
Tot_19_red for more information, but these 
are not absolute reductions, but estimations 
for the purposes of large landscape analysis.  
More investigation on current conditions is 
warranted to determine stand and site level 
metrics.   

 
2 Descriptive/Topographic Attributes 

Field Name Field Description Code Name Code Classification Comments 

Acres Area of polygon in acres 
Continuous 
Rational 
Number 

Acres 
Precise calculation of the polygon area 

Avg_Slope Average slope in percentage 
Continuous 
Rational 
Number 

Percent slope 
Derived from a LiDAR bare earth Digital 
Elevation Model (DEM) at 4 meter 
resolution  

Ownership Land ownership 

NFS Lands 

-- 

TNF EcObject was drawn with ownership 
data pulled from the TNF database in 2016.  
This effort also took into consideration 
ownership data pulled from the TNF 
database in 2020.  Inconsistencies and 
obvious errors from both datasets required a 
conservative drawing of NFS lands – ie if 
any dataset has areas as Non-NFS, then it 
was drawn and labeled as Non-NFS.  

Non NFS 
Lands 
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3   Forest Structure Attributes 

Field Name Field Description Code Name Code Classification Comments 
The following canopy calculations were pulled directly from LiDAR returns at a certain height above the ground.  Although it is challenging to 
confirm that LiDAR has been intercepted by vegetation at each of the billions of returns, it is understood that as long as anthropogenic features are 
removed from the calculation, as most are done here, accuracies of this direct measurement is known to be the best of any canopy measurement 
method 

Can_Cov_14 
Percent canopy cover in the 
2 meter and above range in 
2014 

Continuous 
Rational 
Number 

Cover percent calculated 
from above 

Canopy cover can be calculated below 2 
meters, however the certainty that LiDAR 
returns have been intercepted by vegetation 
and not rocks/down logs decreases 
precipitously below that height 

Can_Cov_19 
Percent canopy cover in the 
2 meter and above range 
updated to 2019  

Continuous 
Rational 
Number 

Cover percent calculated 
from above 

Multiplied Tot_19_red by Can_Cov_14 on 
coniferous vegetation types only.  See 
Tot_19_red for more information, but these 
are not absolute reductions, but estimations 
for the purposes of large landscape analysis.  
More investigation on current conditions is 
warranted to determine stand and site level 
metrics.   

CC2_8 Percent canopy cover in the 
2 meter to 8 meter range 

Continuous 
Rational 
Number 

Cover percent calculated 
from above 

Although the accuracy of this measurement 
decreases as the cover above 8 meters 
increases, it  serves as a good proxy for 
understory vegetation densities and may be 
more indicative of small tree densities than 
smaller size class tree counts 

Unit_ID Unit identification number Enumerated 
Integer Unique identifier 

This provides a unique number to each 
feature for future processing and assessment, 
such as calculating zonal statistics or cross 
referencing for effects analysis.   
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CC8_16 Percent canopy cover in the 
8 meter to 16 meter range 

Continuous 
Rational 
Number 

Cover percent calculated 
from above 

Although the accuracy of this measurement 
decreases as the cover above 16 meters 
increases, it intercepts high amounts of 
LiDAR pulses relative to the canopy cover 
slice below 

CC16_32 Percent canopy cover in the 
16 meter to 32 meter range 

Continuous 
Rational 
Number 

Cover percent calculated 
from above 

Although the accuracy of this measurement 
decreases as the cover above 32 meters 
increases, the slice above rarely inhibits 
LiDAR from penetration and is very accurate. 

CC32None Percent canopy cover in the 
32 meter and above range 

Continuous 
Rational 
Number 

Cover percent calculated 
from above 

The highest accuracy of any canopy cover 
slice. However, some anomalies, like a large 
bird flying over the polygon, may give a small 
false positive. 

CH_Mean_M_14 2014 mean canopy height in 
meters 

Continuous 
Rational 
Number 

Average tree canopy height 
of the unit 

The average height in feet of all the LiDAR 
returns within a polygon.  This metric may be 
helpful in determining at what height is the 
majority of the vegetation.  Also used in the 
Top_Succes classification. 

QMD_14 2014 Quadratic Mean 
Diameter 

Continuous 
Rational 
Number 

Quadratic Mean Diameter of 
the unit 

Calculated by using the extracted trees and 
their estimated DBH to assess the central 
tendency of those diameters within a polygon 
and is considered more appropriate than 
arithmetic mean to characterize a group of 
trees. Compared to the arithmetic mean, 
QMD assigns greater weight to larger trees 
and is used to calculate several metrics within 
this dataset.  Further, QMD is the most 
accurate measurement of this dataset when 
assessing tree size due to the strengths of the 
LiDAR dominant tree extraction algorithms. 
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Treatment Scenario 

Field Name Field Description Code Name Code Classification Comments 

pSawMBF_14 2014 total predicted sawlog 
MBF 

Continuous 
Integer MBF = 1000 board feet 

As per FS utilization guidelines, saw timber 
is calculated on all trees extracted in each 
polygon with estimated DBH’s greater than 
9.9 inches DBH and then totaled.  However, 
this calculation does not take into account 
species and is only intended to augment, 
validate or replace data generated from 
simple plot data.  Calculation assumes taper 
consistent with a typical sierra conifer to a 
10” utilizable top.  Finally, a 10% defect 
deduction was applied to all trees. 
 
Further, the “p” represents a “partial” 
measurement, meaning there are 
imprecisions.  Both omission (missing trees) 
and commission (generating trees that aren’t 
there) errors.  However, the majority of the 
error tends to be in the form of omitting 
smaller trees, particularly ones “hiding” 
under larger trees and usually has a direct 
relationship with canopy cover.  For 
example, a higher overall canopy cover 
percentage that also has high canopy cover at 
the 2 – 8 and 8 – 16 meter slices will have 
greater omission errors than something that 
is more open.  Further, the diameter at breast 
height (DBH) of each of the trees is 
estimated and could also contribute to error 
but isn’t weighted towards higher or lower 
estimation inaccuracies.   

pTotMBF_ac 2014 total predicted sawlog 
MBF per acre 

Continuous 
Rational 
Number 

MBF = 1,000 board feet 
pSawMBF divided by acres 
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Est_Remova Estimated removal based on 
treatment method 

Continuous 
Rational 
Number 

MBF = 1,000 board feet 

Estimated removal using a percentage 
reduction of pSawMBF based on Ini_Trt 
(operability), Can_Cov_14 (density), and 
QMD_14 (utilization standards).  Table 2 in 
appendix A explains which percentage 
reduction was used under what topographic 
and vegetation conditions 

Ini_Trt Recommended initial 
treatment method 

Aerial Rx Burn 

Aerial Ignition prescribed 
fire via Delayed Aerial 
Ignition Device (DAID) or 
heli-torch 

These recommendations were based off of 
“Constraints on Mechanized Treatment 
Significantly Limit Mechanical Fuels 
Reduction Extent in the Sierra Nevada” 
(North et al, 2015), as well as feedback from 
Tahoe National Forest, Yuba River Ranger 
District employees Bill Butterfield, Gabe 
Foster, and Roger Brown.   
 
Table 2 in Appendix A details the heuristics 
behind recommendations. 
 
Field verification is required to determine 
what treatment method is most appropriate, 
but these recommendations can serve to 
inform landscape assessments and effects 
analysis.   
 

Aerial/Tethered 
Heavy 

Helicopter, skyline, or 
tethered removal in higher 
density stands 

Aerial/Tethered 
Light 

Helicopter, skyline, or 
tethered removal; lower 
density 

Ground Rx 
Burn 

Ground based prescribed 
fire ignition via drip torch 

Mastication Mastication on flatter 
Mechanized 
Biomass 

Ground based removal of 
mostly non-saw log material 

Mechanized 
Heavy 

Ground based removal of 
saw log material in higher 
density stands 

Mechanized 
Light 

Ground based removal of 
saw log material in lower 
density stands 

Steep Slope 
Mastication 

Mastication on steeper 
slopes 

Est_removal_ac Estimated removal per acre 
based on treatment method 

Continuous 
Rational 
Number 

MBF = 1,000 board feet 
Est_Remova divided by Acres 

Init_Trt_C Total initial treatment cost 
estimate 

Continuous 
Integer Cost is in American dollars 

Costs are calculated via a rough appraisal in 
coordination with Tahoe National Forest, 
Yuba River Ranger District employee Bill 
Butterfield, of different logging systems.  
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Outlined in Table 2 of Appendix A, costs 
equate to treatment costs minus product pond 
values.  Positive values are in dollars and 
represent and net cost to treat the unit where 
negative values equate to a net product 
benefit that generates income.   
 
Like many metrics, these values are for 
landscape assessments and project 
development.  A more specific and detailed 
cruise and appraisal with current rates would 
be required to ascertain the true cost of 
treating any unit.  

Init_Trt_1 Initial treatment cost 
estimate per acre 

Continuous 
Integer Cost is in American dollars Init_Trt_C divided by Acres 

Follow_Trt Recommended follow 
treatment 

See Ini_Trt for 
codes 

See Ini_Trt for 
classifications 

These are treatments designed to follow up 
an initial treatment in order to meet 
objectives and move a unit towards desired 
conditions.  This is not a maintenance 
recommendation.   
 
Field verification, following an initial 
treatment, is required to determine what 
follow treatment method is most appropriate, 
but these recommendations can serve to 
inform landscape assessments and effects 
analysis.   
 

Follow_Trt_C Total follow treatment cost 
estimate 

Continuous 
Integer Cost is in American dollars 

Costs are calculated via a rough appraisal in 
coordination with Tahoe National Forest, 
Yuba River Ranger District employee Bill 
Butterfield, of different logging systems.  
Outlined in Table 2 of Appendix A, costs 
equate to treatment costs minus product pond 
values.  Positive values are in dollars and 
represent and net cost to treat the unit where 
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negative values equate to a net product 
benefit that generates income.   
 
Like many metrics, these values are for 
landscape assessments and project 
development.  A more specific and detailed 
cruise and appraisal with current rates would 
be required to ascertain the true cost of 
treating any unit. 

Follow_Trt_1 Follow treatment cost 
estimate per acre 

Continuous 
Integer Cost is in American dollars 

Follow_Trt_C divided by Acres 

pSawMBF_19 Total predicted sawlog MBF 
updated to 2019 

Continuous 
Rational 
Number 

MBF = 1,000 board feet 
pSawMBF_14 multiplied by Tot_19_red 

 
 
Disturbance 

Field Name Field Description Code Name Code Classification Comments 

Tot_19_red 
Total Percent Reduction of 
canopy between 2014 and 
2019 

Continuous 
Rational 
Number 

Weighted Mean % of 
classified canopy loss from 
detected anomalies post 
LiDAR acquisition to winter 
of 2018/2019 

This metric was generated from the 
Ecosystem Disturbance and Recovery Tracker 
(eDaRT) software.  The eDaRT system is 
designed to detect canopy cover change by 
comparing past Landsat images with a more 
contemporary time series of Landsat images. 
(Koltunov, Ramirez, & Ustin, 2020).  It was 
included as a metric because of the 
importance of detecting significant change 
that will inevitably occur on at least a portion 
of a large landscape after the snapshot in time 
a LiDAR acquisition provides. 
 
The higher the % reduction equates to a 
higher confidence a photosynthetic anomaly 
has occurred over a wider area within a 
polygon.  Therefore, the most appropriate 
application is to highlight units with high 



10 

disturbance % for further investigation to 
confirm current condition metrics.   
 
However, there is a high confidence that a 
percent reduction in dominant coniferous 
vegetation types is real, so this effort did take 
additional steps to estimate reduction from 
planned and unplanned disturbances on 
canopy cover and saw material in coniferous 
vegetation types.  See Can_Cov_19, 
pSawMBF_19, CWHR_2019, and Ref_Cls_19  
for more information. 
 
More detailed explanation located at Table 1 
in Appendix A 

IH_18 2018 Integrated Hazard 
Continuous 
Rational 
Number 

Relative value 

Integrated Hazard = modeled conditional 
flamelength * modeled burn probability.  The 
is layer was produced for Tahoe Central 
Sierra Initiative (TCSI) via Pyrologix at a 60 
meter resolution across the North Yuba area 
of interest.  LANDFIRE 2014 was used and 
updated to 2018. 
 
More questions can go to Ed Smith from The 
Nature Conservancy.  

D_HRV Historical Range of 
Variability departure 

Continuous 
Rational 
Number 

Relative value 
 

 
 
 
 
 
 
 
 



11 

6   Appendix A 
 
 

Table 1: Expanded Metric Comments 
Field Name Expanded Comments 

Tot_19_red 

For this analysis, past Landsat images between 2007 and 2009 were used to “train” eDaRT on the entire Tahoe 
National Forest while images post final LiDAR acquisition (summer of 2014) through winter of 2018/2019 were 
used for anomaly detection on the same area of interest.   
 
For each pixel at a spatial location s and time t, the eDaRT anomaly detection block iteratively estimates 
“anomalies” — the changes in the multispectral intensities that are inconsistent with the hypothesis of a normal 
ecosystem development process.   The eDaRT defines anomaly or normal ecosystem development relative to the 
dominant changes that are actually observed at time t for the landscape sub-category to which a pixel s belongs.  
Therefore, for any given vegetation pixel the normal development does not necessarily mean “steady growth” or 
“stable health” during any given period of time, although this is the most typical scenario. For example, 
sometimes a pixel can be flagged as disturbed by eDaRT because the increase in canopy cover is too small, 
indicating that this pixel may have been disturbed.   Conversely, an actual and significant reduction in canopy 
cover is not always an indicator of a disturbance event, but could be due to natural dynamics of the tree 
population within a 30x30 pixel area, e.g. background mortality or a phenological response to environmental 
factors. Disturbances detected by eDaRT can be due to damage to overstory or understory. Overstory 
disturbances are significantly more likely to be detected. 

pSawMBF 
tree radius = (DBH (in) /2)/12; loght = (1 - 10/DBH) * tree height (ft);  tree area =  tree radius2 * 3.14; Cubic 
Foot =  tree area * loght; CCF = Cubic Foot/10 

QMD                                                                                          
where   is summing all of the trees extracted in the polygon, Di is the estimated DBH of each of those 
individual trees, and n is the number of trees in the polygon  

D_HRV 
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Table 2: Predicted Initial Treatment, Maintenance, and Product Benefit Methodology 
 

Initial Treatment 
Method 

Definition Query Sawlog 
Removal 
Estimate 

Treatment Costs Follow/Maintenance 

Mechanized Light Ground based 
equipment like whole 
tree yarding or cut to 
length applied to 
areas where lighter 
sawlog removal is 
expected to occur 
(existing canopy 
cover is between 40 
and 60%) 

Avg_Slope <= 35 And 
QMD_14 > 10 And 
Can_Cov_14 > 40 And 
Can_Cov_14 <= 60 

15% >6BF-10mbf/acre = 
($100)/mbf 
>10mbf/acre=($200)/mbf 
<6BF/acre = $75/mbf 

Ground Rx Burn; $700 per 
acre (includes prep) 

Mechanized Heavy Ground based 
equipment like whole 
tree yarding or cut to 
length applied to 
areas where heavier 
sawlog removal is 
likely to occur 
(existing canopy 
cover exceeds 60%) 

Avg_Slope <= 35 And 
QMD_14 > 10 And 
Can_Cov_14 > 60 

20% >6BF-10mbf/acre = 
($100)/mbf 
>10mbf/acre=($200)/mbf 
<6BF/acre = $75/mbf 

Ground Rx Burn; $700 per 
acre (includes prep) 

Aerial/Tethered 
Light 

Aerial logging like 
skyline or helicopter 
or teathered logging 
systems where lighter 
sawlog removal is 
expected to occur 
(existing canopy 

Avg_Slope > 35 And 
Avg_Slope <= 65 And 
QMD_14 > 10 And 
Can_Cov_14 > 40 And 
Can_Cov_14 <= 60 

15% >8BF-10mbf/acre = 
($50)/mbf 
>10mbf/acre=($100)/mbf 
<8BF/acre = $350/mbf 

Ground Rx Burn; $700 per 
acre (includes prep) 
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cover is between 40 
and 60%) 

Aerial/Tethered 
Heavy 

Aerial logging like 
skyline or helicopter 
or teathered logging 
systems where 
heavier sawlog 
removal is likely to 
occur (existing 
canopy cover exceeds 
60%) 

Avg_Slope > 35 And 
Avg_Slope <= 65 And 
QMD_14 > 10 And 
Can_Cov_14 > 60  

20% >8BF-10mbf/acre = 
($50)/mbf 
>10mbf/acre=($100)/mbf 
<8BF/acre = $350/mbf 

Ground Rx Burn; $700 per 
acre (includes prep) 

Mechanized 
Biomass 

Ground based 
equipment (ie whole 
tree yarding or cut to 
length) can be 
utilized to treat a GS 
stand.  Only sub 
merchantable 
material is expected 
to be removed 

Avg_Slope <= 35 And 
QMD_14 <= 10 And 
Can_Cov_14 > 40 

n/a $700 per acre Ground Rx Burn; $700 per 
acre (includes prep) 

Mastication  Avg_Slope <= 35 And 
Can_Cov_14 <= 40 
And CC2_8_14 > 5 

 $900 per acre Ground Rx Burn; $700 per 
acre (includes prep) 

Steep Slope 
Mastication 

 Avg_Slope > 35 And 
Avg_Slope <= 50 And 
QMD_14 <= 10 And 
CC2_8_14 > 5 

 $1,200 per acre Ground Rx Burn; $700 per 
acre (includes prep) 

Aerial Rx Burn Manned or unmanned 
rotor wing ignitions 
(ie helitorch or 
DAID) 

Avg_Slope > 65  $500 per acre (includes 
prep) 

$500 per acre (includes 
prep) 

Ground Rx Burn  All Else  $700 per acre (includes 
prep) 

Ground Rx Burn; $700 per 
acre (includes prep) 
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