ASPRS Workshop 23:

Field Data Collection Techniques
for the Development of
Remote Sensing Ground-Truth

Ken Stumpf

Sage Romberg

Geographic Resource Solutions
Arcata, CA

www.grsgis.com

Our Data Processing Focus

|
e Resource Information Development

— Ecological Assessment and Characterization

— Vegetation Classification

e Remote Sensing

— Satellite Image Processing and Classification

e Raster and stand level mapping
— Types
— Size, density, and structure

¢ Fire-fuel modeling
e Change detection

— Accuracy Assessment




Our Field Data Collection Focus
|

e Natural Resource Inventory

— Industrial Forest Inventory
¢ |nventory

¢ Growth and yield modeling




Our Field Data Collection Focus

I
e Natural Resource Inventory
— Industrial Forest Inventory

¢ |nventory

¢ Growth and yield modeling

e Land Cover/Vegetation Mapping

— Ground-truth based on field data collection
¢ Image Classification training data descriptions
e Accuracy assessment data descriptions

e Vegetation Classification descriptions







Needs and Data Collection Efforts

N
* Project goals determine data collection needs

— Vegetation Classification Projects
¢ Botanically oriented species composition

¢ Botanically oriented species presence

e Possible disconnect — the detail you may see on the ground
you may never be able to map but may be part of type rules.

— Remote Sensing Projects
¢ Overstory or Bird’s-eye view/perspective
e Land cover types

¢ Tree/shrub size and density
— Dbh and/or height

Remote Sensing Data Needs

1
¢ Field data can be collected to describe

— Dominant visible canopy layer
e Understory vegetation ?
¢ Total vegetation ?
¢ Trace species ?

— Canopy structure ?

— Surface condition ?
e Down woody debris ?

e Other abiotic features ?




Classification Training Data Needs

|
e Field Training Data for Mapping

— Can’t map what you don’t know is there
— Can’t correctly map what you misidentify in the field
¢ The field data you collect

— May define what you can map

— May define what you can include in the data set

Accuracy Assessment Data Needs

|
e Field Data for Accuracy Assessment

— Compatible with Mapping Project data

e The accuracy assessment field data
— May define what map data you can test

— May define how you can test the map data
e Statistical comparisons and tests

e Alternate classes




Technology and Data Needs

|
e The resources being mapped are typically dynamic

e Technology ?

— Some technological changes have occurred quite rapidly
e.g. advent of high resolution imagery and lidar

— Some technological changes have occurred quite slowly —
e.g. mapping/classification processes

e Base our data needs on desired information
rather than what current technology may provide

Definitions and Terminology

|
e Traditional Remote Sensing Projects Use

Categorical Values

— Types — National Vegetation Classification System
— Classes = ranges of continuous discrete values defined
by thresholds
e Tree Size
e Shrub Height
e Cover Density

e Canopy Structure

— Need Rules to define these Categorical Values




Land Cover Classification Results
|

e Categorical Maps — land cover classes

— generalized lifeforms
e Forb, Barren, Shrub, Conifer, Hardwood, ...

Categorical Land Cover Classes
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Land Cover Classification Results
|

e Categorical Maps — land cover classes
— generalized life forms
< Forb, Barren, Shrub, Conifer, Hardwood, ...

— generalized types/alliances
= Abies concolor, Pinus Jeffreyii, Pinus contorta, ...

Categorical Land Cover Types




Land Cover Classification Results
|

e Categorical Maps — land cover classes
— generalized life forms
= Forb, Barren, Shrub, Conifer, Hardwood, ...
— generalized types/alliances
= Abies concolor, Pinus Jeffreyii, Pinus contorta, ...

— generalized density class values
» Woodland, Open, Closed ...

Categorical Density Classes
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Land Cover Classification Results
|

e Categorical Maps — land cover classes
— generalized cover-types
= Forb, Barren, Shrub, Conifer, Hardwood, ...

— generalized types/alliances
= Abies concolor, Pinus Jeffreyii, Pinus contorta, ...

— generalized density class values
= Woodland, Open, Closed ...

— generalized size class values

#2 Tree Size Class
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Categorical Tree Size Classes
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This Approach ...

N
e Based on Clustered/Categorical Processing

— Collect categorical field data

— Process using categorical approaches
e Supervised
e Unsupervised

e Segmentation
— Develop categorical data sets

— Test accuracy with categorical data and fuzzy logic

e Many users think this is all we can do

What’s Wrong With This Approach?

|
¢ Limited information for decision making

Lack of statistics

Potentially misleading results

A generalized baseline is less sensitive
to indicating change

Need for Cross (Jay) walking of data
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Lassen Volcanic National Park Classification Map Results S
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Braun-Blanquet Vegetation

Densitx Classes

Cover Range of
Class Cover (%)
75-100

50-75

25-50
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0.01-0.1
0.001-0.01

0o

= N Wb 0O N

Midpoint
Cover(%)
87.5

62.5

37.5

15.0
3.0
0.6
0.06
0.006

Categorical Dos and Don’ts
|

¢ Do estimate value using mid-point of range

e Do NOT ever process/analyze class index values

— Do not average class numbers

— Do not use class numbers as relative measures
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Percent Cover Swawary for Bird' s-eye Layer:
Site/Polygon Id: 72223

Ibh Size Class: > 4,95" >10.95" >Z3.95" =49,95" Tree
<= 4.95" «<=10.95" <=23.95" <=49.95" Cover

Species

Doug-fir o.o 14.3 5.2 24.5 2.0 49.0

IJEffrEY pine 0.0 0.0 .2 0.0 0.0 g.2

Tanoak 8.2 4.1 z.0 o.o o.o 14.3

California bay 0.0 4.1 6.1 0.0 0.0 10.2

Bharnu Califor

Elymus 3p

Festue cCalifor

carex 3Sp

Galiwm 3p

Unknown

Totals 5.2 2z2.5 24.5 24.5 z.0 81.7

Tree Cover Composition Summary for Bird's-ewe Layer 51.7 Cover:

Dbh Size Class: » 4.95" >10.895" »23.95" »49.95" ALl
= 4.95" «-10.95" <-23.95" «-49.95" Alues

Species

Doug-fir o.o 17.5 0.0 30.0 2.4 e0.0

Jeffrey pine 0.0 0.0 0.0 0.0 0.0 10.0

Tanoak 0.0 5.0 2.4 o.o o.o 17.5

California bay 0.0 5.0 7.5 0.0 0.0 1z.5

Totals 0.0 27.5 30.0 30.0 2.4 100.0

Percent conifer composition= 0.0

Percent hardwood composition= 30.0

Most common specie is Doug-fir with 60.0 percent cover composition

Non-Tree Total

Cover Cover
49.0

8.2

14.3

0.z

1z.2 1z.2
2.0 2.0
2.0 2.0
a.7 a.7
a.7 a.7
a.7 a.7
18.3 100.0

Key to Forests and Woodlands

1. Combined absclute cover of all conifer tree species exceeds combined cover of all

broadleaved tree species ..

2. Combined absolute cover of Pine trees exceeds combined absolute cover of all other

conifers. Douglas-fir (Pseudotsuga menziesii) is typically present as co-dominant species in

the tree layer. Occasionally cover of Douglas-firmay be equal or even slightly exceed cover

OF PINE TrE8 SPECIES civii e e asanes

3. leffrey Pine (Pinus jeffreyi) cover >= 10%. Combined cover of Idaho Fescue (Festuca
idahoensis), California Fescue (Festuca californica), Blue Wildrye (Elymus glaucus ssp.
glaucus), California Oatgrass (Danthonia californica), Prairie Junegrass (Koeleria
macrantha), Lemmon’s Needlegrass (Achnatherum lemmonii) >= 10%. Little Bald Hills

Pinus jeffreyi alliance

Pinus jeffreyi/Festuca idahoensis association

3. Jeffrey Pine (Pinus jeffreyi) absent from the tree layer or present with cover <= 5%
(much lower than other pine species). Combined cover of Dwarf Tanoak (Lithocarpus
densiflorus v. echinoides), Hairy Manzanita (Arctostaphylos columbiana) and other shrubs

>=50%

-4
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CAWHR Vegetation Density Classes
|

Cover Range of Midpoint

Class Cover (%) Cover(%)
Dense 60-100 80.0
Moderate 40-59.9 50.0
Open 25-39.9 325
Sparse 10-24.9 17.5
Open Herb 10-39.9 25.0
Sparse Herb 2- 9.9 6.0

Crosswalking Estimates

|
e Hard to reclassify categorical values of one data

set into another set of values when the
rules/thresholds do not match

e Very often there is not a direct or
straightforward conversion of values from one

set of rules to the other
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Not A Crosswalk

BB Cover BB Range of WHR WHR Range
Cover (%) Cover(%) Class of Cover(%)

D 60-100
7 50-75 M 40-59.9
6 25-50 (0] 25-39.9
5 5-25 S 10-24.9
4 1-5 OH 10-39.9

SH 2- 9.9

It is a Jaywalk!

? Categorical Values ?

e Accuracy Assessment is much more difficult if

we compare class values rather than discrete
estimates.

e We can always generate class values based on
discrete estimates.

17




? Categorical Values ?
|

If we based our training data and mapping
on Discrete Values and

we based our Accuracy Assessment/Ground
Truth on Discrete Values

then would we ever need Fuzzy Logic?

Avoid Categorical Values !

A Different Approach — Discrete Data

1
e Collect Discrete Data estimates

e Store Discrete Data
¢ Process and analyze Discrete Data

e Use the GIS and SQL update statements to apply
the rules to the Discrete Data to develop
the categorical data we use in our reports
and maps!

18



Ground Truth = Discrete Data
|

e Cover/Frequency by

Species

Status

Size — dbh and crown width

Canopy position

* Species presence - traces

¢ Fine and Coarse Woody debris

e Other features — snags, water, ...

Percent Cover Summary for Bird's-eye Layer:

Site/Polygon Id: 60212
Mumber of Pixels: 1

DIbh 3ize Class: > 4.95" »10.95" »23.957" »49.95"7 Tree
©= 4,95 «<=10.95" <=£3.95" <=49.95" Cover
Species
Redwood o.o o.o o.o Z20.0 55.0 75.0
Doug-fir o.o o.o o.o 7.5 7.5 15.0
Test Hemlock o.o o.o 2.5 o.o o.o 2.5
W. Hemlck dead 2.5 o.o o.o 2.5 o.o 5.0
Vaccin Parvifo
Totals 2.5 o.o 2.5 3n.o BZ.5 97.5

Tree Cover Composition

Summary for Bird's-eye Layer 97.5 Cover:

DIbh 3ize Class: > 4.95" »10.95" »23.957" »49.95"7 A1l
©= 4,95 «<=10.95" <=£3.95" <=49.95" Sizes

Species

Redwood o.o o.o o.o Z20.5 S56.4 76.9

Doug-fir o.o o.o o.o 7.7 7.7 15.4

Test Hemlock o.o o.o 2.6 o.o o.o 2.6

W. Hemlck dead 2.6 o.o o.o 2.6 o.o 5.1

Totals 2.6 o.o 2.6 3n.s 64.1 1ino.0

Percent conifer composition= 100.0

Percent hardwood composition= 0.0

Most common specie is Redwood

with

76.9 percent cover composition

HNon-Tree Total

Cover Cover
5.0

15.0

2.5

5.0

2.5 2.5
2.5 1o0.0
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Cuadratic Mean DEH and TPL Summary for Bird's-eye Layer:

Weighted by Cover

Dbh Z3ize Class:

Species
Redwood
CDV_UE
tpa

Doug-fir
cov_uwt
tpa

West Hemlock
Cov_wt
tpa

W. Hemlck dead
CDV_UE
tpa

Conifer
Cov_ut
tpa

A1l Species
cov_wt
tpa

<= 4.95"

a.or

o.o

> 4,957
<=10.95"

a.or
o.o
o.o

>10.95™

<=Z3.95"

a.or
o.o
o.o

o.or
o.o
o.o

11.0m

2.5
1.1

a.or

=)

F.957

<=49._.95"

43.2"
z0.0
g.2

>49.95"

106.1™

55.0
9.2

Percent Cover Swmnary for All Layers:

Jite/Polygon Id:

Ihh Size Class:

Species

Redwood
Doug-fir

West Hemlock
W. Hemlck dead
Tanoak

Gaulth Shallon
Rhodod Macroph
Vaccin Ovatum
Vaccin Parvifo
Oxalis Oregana
Polyst Munitum
Trilli Crratum
Coarse Wdydown
Fine Wdy Dhris
Litter

Vtree

Vherh

Traces:

Berber Nervosa
Ehammnu Purshia
Dispor Hookeri
Galium Trifidu
Trient Latifol
Vancou Hexandr
Elechn Spicant

Totals

6lz1z

io.

[ S I R o
O mom;m oo

> 4.95"
<= 4,95" <=10,95" <=23.95" «<=49,05"

L& -

=R =1 1]

wom oo

10.

O OO
oo ooo

»=10.95"

4

o mo a0
[ I I, R

F23.95"

o
m

o004

[ I I, R

55

»=49.895" Tree

Cowver

95.
15.
21

W w oo

140.1

Non-Tree

Cowver

1z.

43 .

30.
32,

10.
zZ0
65.

[
MnD OO wWwinaoomaomowm

Z25.2

Total
Cover

95.
15.
21

1z.

43 .

30.
32,

10.
zZ0
65.

o
Mmoo O0OwWmoooowinownmowoo

365.3
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The Resulting Resource Data Set

|
e A data set from which many maps may be
developed.

¢ A data set that contains discrete estimates as
well as the categorical class values.

¢ A data set for which statistics may be generated.

e A data set that may be checked using
statistics rather than fuzzy logic.

Discrete Data Sets May Contain ...
|

e Database Attributes
— Discrete estimates

— Categorical values
e Classes

e Names
— Map Accuracy

— Alternate names/types

21
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Discrete Map Data Set Examples

|
e Coniferous Forest Types and Components

— Tree Size

— Density
e Shrub Types and Components
e Herbaceous Types and Components

* Non-vegetation Types and Components

Break ...
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Some Specific Definitions

e Cover

Canopy Closure

Canopy position/layering

“Bird’s-eye” versus “Total” Cover

Frequency of Occurrence/Constancy

Average Tree diameter (QMD)
— Frequency weighted QMD
— Cover weighted QMD

Closure

Point

Transect

24




Canopy Position/Layer

e Variable Definitions

— Trees from Society of American Foresters
¢ GRS Experience

— Top

— Subordinate/Overtopped

Near ground/Intermediate
— On the ground

Ground surface

25




“Bird’s-eye” versus Total Cover

N
e “Bird’s-eye” View Cover is that cover as seen

from above, as in Remote Sensing applications

— May include trees, shrubs, herbaceous plants and
other features as seen/sensed from above regardless
of canopy position/layer

¢ Total Cover is the sum of the cover of all
layers of the canopy.
— Includes cover of all trees, shrubs, herbaceous

plants and other features as seen from the
ground

Frequency of

Occu rrence/Constancx

e The probability that you may expect to find a
particular species or feature at a particular site of
a particular type.

* A measure of the level of participation a certain
species or feature has in a particular group of
data.

¢ Probabilities based on an analysis of similar sites.

¢ Not the same as cover or closure.
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The following table shows all species and associated features in this association and gives percent frequency,

average percent cover, and range (minimum and maximum) in cover for the plots in which they occur.

[Detailed Alliance Bird's-Eye  Bird's-Eye  Bird's-Eye  Bird's-Eye Total Total Total Total
Frequency  Average Minimum  Maximum | Frequency  Average Minimum  Maximum
Species %) Cover Cover Caver %) Cover Cover Caver
Toupa mertensiana 100 128 3 16 100 141 a 22
Pinus albicaulis 100 93 2 15 100 9.8 2 15
Total tree 221 239
Tatal shrub ] [
Lupinus obtusilobus 7.5 25 10 43 8r15% 253 10 a3
Palyganum davisiae a75 6.4 1 10 a7.s 6.4 1 10}
Carax spacias 25 15 2 10.2] 25 1.5 2 10.2]
(Other Graminoids 75 08 1 ER| ars 08 1 31
Eriogonum marifolium 5 0.6 2 3.1 375 0.6 2 3.1
(Calyptridium umbellatum 125 0s 4 4 12.5 05 4 4|
Carex leptalea 125 05 a1 41 125 0E Bl b1
Carex straminiformis 125 03 2 2] 125 03 2 2]
Arabis species 125 0.1 1 1 125 0.1 1 1
Aster integrifolius 125 01 1 1 125 01 1 1
Castilleja species p T T T 125 T T T
Elymus Elymoides P T T Ti 12,5 T T Ti
Monardella pdoratissima P T T Tl 125 T T Tl
[Penstemon species P T T Tl 12.5 T T Tl
Polygonum shastense 4 T T Ti 125 T T Ti
Viclka species 4 T T T 12.5 T T T
Total herbaceous 5.8 364
Lichen 125 0.3 2 2) 12.5 0.3 2 2
Total nenvascula 0.3 0.3
Fine Gravelly Soil 875 1232 9 20.4 875 123 9 Lt
Bare Rock 100 251 [ S0 100 8B 2 S0
Bare Soil 25 18 2 12 25 3 41 20
Gravel 12.5 03 2 2 12,5 08 Gl 6.1
Fine Waoady Debris 25 05 2 2| 25 0.6 2 ER |
Litter 875 2 1 | 875 10.9 1 34
Total other| 42 62.2
Totals 100 146

Quadratic Mean Diameter (QMD)

|
e The average size tree based on the average basal

area per tree.

e Basal area is the cross-sectional area of a tree at
4.5 above the ground on the uphill side of the
tree ...

e QMD is the SQRT of Sum of Basal Area
Sum of Weights

What is the Weight — Frequency or Cover ?

27




QMD — Equal Frequency

QMD - Frequency versus Cover Weighted

Size

(dbh) Count QMDta Cover QMDcov

37 0 00  0.00 0.0
25 4 250 820 25.0
17 0 00  0.00 0.0
12 0 00 0.0 0.0
10 0 100  0.00 0.0
6 4 6.0 047 6.0

Total 8 182  8.68 243 -
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QMD — Unequal Weights

QMD - Frequency versus Cover Weighted

Size
(dbh)
37
25
17
12
10
6

Total

Count QMDtpa Cover QMDcov

0 0.0
4 25.0
0 0.0
0 0.0
0 10.0
20 6.0
r
24 11.6

0.00
8.20
0.00
0.00
0.00
2.36

10.57

0.0
25.0
0.0
0.0
0.0
6.0

22 -
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QMD — Equal Cover

QMD - Frequency versus Cover Weighted

Size

(dbh) Count QMDta Cover QMDcov
37 0 00  0.00 0.0
25 4 250 820 25.0
17 0 00  0.00 0.0
12 0 00  0.00 0.0
10 0 100  0.00 0.0
6 69.4 6.0 820 6.0

Total 734 83 16.40
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One Last Definition

e BIAS

— To intentionally or inadvertently alter the results or
outcome of data collection activities. Happens when
we

e Sample only homogeneous areas
— Okay for training data collection
— Not okay to withhold training data sites for Accuracy Assessment*

|ll

e Sample only “typical” areas
e Sample only a portion of the area

¢ Use data collection techniques known to be biased or
inaccurate

31



Field Data Collection Methodologies
|

e Remote Sensing

— Photo Interpretation

e Ocular
— Ground-based

— Aerial

e Measured or Quantifiable

— Statistical values
¢ Means

e Variances

Sampling Methodologies

1
¢ Fixed Area

¢ Transect
— Linear
— Point
e Point
e Integrate Multiple Configurations

— Disjoint Sampling Concerns

¢ All species may not be present at all levels of sampling

— Detailed subplot versus larger generalized plot

32



Transect - Linear

%cover = length of cover
length of line

Line-point Transect

%cover = humber of covered points
total number of points
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Binomial Sampling Statistics

Since the data being collected using this technique are binomially distributed (for each feature of interest
there is a "ves" or "no" answer at every transect sample point). the statistical reliability of our sample,
for different sample sizes. 1s known and is shown in the following table. A cover estimate based on a
sample of one hundred points will yield a 93 percent confidence interval width between = 6.0 percent
and £10.1 percent cover. An estimate based on 200 pomts will yield a 95 percent confidence interval
width between + 4 3 percent and £7.1 percent cover.

95 Percent Confidence Interval (Two Standard Deviations)
Relative to Sample Size(n) and Population Estimate(p)

-------------------- — Population Estimate(p) ---—-——-——-—--mm

10% 20% 30% 40% 50% 60% T0% 20% 90%

Sample

Points
10 200%  267%  30.6%  32.7%  333% 327% 306% 267% 20.0%
25 12.2% 16.3% 18.7% 20.0% 20.4% 20.0% 18.7% 16.3% 12.2%
30 86%  11.4% 13. 14.0%  143% 140% 13.1% 11.4% 8.6%
100 6.0% 8.0% 9.2% 0.8%  10.1% 9.8% 92% 8.0% 6.0%
200 43% 5.7% 6.3% 6.9% 7.1% 6.9% 6.5% 3.7% 4.3%
400 3.0% 4.0% 4.6% 4.9% 5.0% 4.9% 46% 4.0% 3.0%
Point
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Food and Agriculture
Organization of the
United Nations

Forest Resources Assessment Working Paper 185/e

TESTING:FIELD METHODS
FOR ASSESSING THE FOREST
PROTECTIVE FUNCTION

@i 3 N

Testing field methods for assessing the forest protective function for soil and warer

10. Conclusions

This study tested four methods for collecting il and water protective fimction

. The
instrument used in this method, the GRS Densitometer™, 1s small. light and easy to carry and
comparatively cost efficient.

It is known that forest protects soil and water. but reporting on this function is not extensive
and the mechanism of the protection is not clear. Therefore, it is desirable to identify the type
or cover of forest that, along with other geophysical parameters, determines the protective
function for soil and water. The discussions carried out in the context of this study concluded
that comparing erosion evidence with vegetation parameters offers the most potential for
understanding this function. and that a combination of vegetation cover. erosion evidence
and slope could be used to derive a relationship. The vegetation cover and type and the slope
parameters are different from site to site and biome to biome. Erosion evidence may be shaped

bv these parameters
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Field Sample Allocation
|

e Field Training Sites
— Opportunistic sampling - “Hunt and Peck”
— “A priori” knowledge
— Other — e.g Gradsect

— Sample area stratification

e Accuracy Assessment Sites

— Map data set stratification

e Random location within each stratum
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Table 1: S3NF Sample Frequency by Alliance

Total Pct (%) of Cumulative
Alliance Number Total Pct{%)
(Juercus wislizeni 93 9.7% 9.7%
CQuercus douglasii 84 8.8% 18.5%
Ceanothus cuneatus a2 2.4% 24 0%
Aesculus californica 46 4 6% 26.6%
Pinus sabiniana 33 3.9% 32.2%
Platanus racemosa 25 2 6% 34 6%
Eriogonum fasciculatum 22 2.3% 37 1%
Artemisia tridentata 17 1.8% 38.9%
Lupinus albifrons 17 1.8% 40.7%
Populus fremontii 16 1.7% 42 4%
Quercus chrysolepis (tree) 16 1.7% 44 0%
Cercocarpus montanus 15 1.6% 45 6%
Eriodictyon californicum 15 1.6% 47 2%
(Juercus lobata 15 1.6% 48 7%

Field Sample Allocation

1
e Stratification

— Image classification or segmentation to identify
potential field training data collection sites

— Existing map data set for Accuracy Assessment
e Withheld training sites ?

— Segmentation — YES !
— Classification — NO !

— Enables identification of population
characteristics that can be used to plan data
collection activities

e Rare versus abundant
e Geographic distribution
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= £# Layers
veq_classi_releves

lavo_park_palygon
= M Field Data Sites

Field Sample Allocation

1
e Stratification

— Image classification or segmentation to identify
potential field training data collection sites

— Existing map data set for Accuracy Assessment
e Withheld training sites ?

— Segmentation — YES !

— Classification — NO !

— Enables identification of population
characteristics that can be used to plan data
collection activities

e Rare versus abundant
e Geographic distribution
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Training Sample Site Selection

I
e Training Data - user defined locations necessary

to sample diversity of types across project area

— Develop candidate training site data set
¢ Isodata classification — 100+ classes

¢ |dentify largest homogeneous areas within each stratum

— Build Field Sampling Plan(s)

¢ Avoid limiting area of data collection activities

— Avoid bias by not selecting only ‘typical’ sites near
midpoints of types/classes and not representing the
continuum of resource information

e Cluster analysis can be easily biased
— self fulfilling prophecy.
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Determine Class Area and

Relative Magnitude

Histogram dihngeprojectahnpsalih grdi 7219z 1ls . grd
Value Frequency 5 Cum. 5 Area (=c_m) [Each ¥ represents 1%)
13001 97827 1.22 1.22 85044300.0 *
13002 G525 0.01 1.23 7e72500.0
130035 155309 Z.35 .58 169475100.0 wHEEW
13004 242908 3.00 .58 218617200.0 wEE
13005 205191 Z.56 9.14 154671300.0 wEE
13006 221865 Z2.77 11.91 199831200.0 wEE
13007 354165 4,43 16.34 318743500.0 EEE
13008 34564 0.43 16.77 31107600.0
130405 307884 5.85 Z20.42 ZWT0S7T400.0 LA
13010 236191 2.95 23.57 212571500.0 wEE
13011 137121 2.34 25.91 1458405900.0 =
13012 E6305 0o.84 2Z6.75 60124500.0 *
13013 147286 1.84 Z25.59 132557400.0 wH
13014 151647 Z2.27 30.806 163432300.0 wH
13015 1993933 2.50 33.3¢ 1795934700.0 s
13016 85332 1.07 34.43 76798B00.0 *
13017 130294 1.63 35.05 1172e4500.0 =

Unique Area Isodata Class Database
|

id iso_class #pixels
24971 13024 14
24972 13003 1
24973 130z0 1
24974 153021 1
24975 13003 3
24976 153005 154
24977 13024 3
24975 13003 =
24979 13007 2
24980 13010 1
249581 13010 12
24982 153024 1
249583 13019 5
24954 13010 3
248985 13010 1
24986 153024 70
24987 13027 1
24988 15011 1
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Candidate Training Site
Database Refinement

]
e Apply minimum size limit of 60 pixels or

13 acres to the area listing and create a

new set of candidate training site

locations

select id, iso_class from grid_val

where pix_count >= 60

Reduced 8.6 million unique areas to

36,833 candidate areas

Characterize Candidate Sites
Frequency by Class

iso_class freog
13001 56
13002 2
13003 175
13004 =l
13005 44
13006 a4
13007 428
13008 g7
13009 393
13010 278
13011 =ln]
13012 25
13013 176
13014 130
13015 10
13016 104
13017 138
13015 20
13019 56
13020 143

pixels

5699
5497
22232
10802
4262
6561
73239
17020
77351
37045
o730
60551
27261
16639
192441
18261
19150
1z09
G002
24548

ave Size
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Reclass Areas ‘To

o,
s

Vectorize and Iﬁ;e
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Candidate Training Site Database
contains ...

» Isodata class value

e Area - number of pixels

* X,Y coordinates

« Slope, aspect, and elevation
* Scene indicator

e Scarcity indicator

e Training group number
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AA Sample Site Selection

]
e Accuracy Assessment

— Random allocation of X,Y locations within different
strata selected for testing

— Relate to map units using GIS
— List sample potential sites within each map stratum

“, n

e Select first “n” samples of a stratum where “n” is minimum
number of samples per stratum

— Develop schedules and plans

Note: Randomly selected sites are typically clumped
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LAVO AA Sites
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GR lectAAbyIndividualCalcClass.sql - select aa:
= ER s 2
s=lect aasite num, candidate_sasites.ic status,=sa group,visit_status, aa_status,calc class
from candidate_sasites, classify_info,candassitebyclass

where classify info.mslink-candassitehyclass.class_mslink and

candaasitebyclass. caasite_mslink-candidate_assites mslink and
i

classify_info.cale_class like 'H2ox'

)
order by assite_mm
il |
asite_num  ic_status aa group visit_status am status calc_class
57 [ NULL 0 0 HzO:other
516 o NULL o o H20:0ther
250 [ NULL 0 0 HzO:other
502 o NULL o o H20:0ther
503 [ NULL 0 0 HzO:other
504 o NULL o o H20:0ther
507 [ NULL 0 0 HzO:other
506 o NULL o o H20:0ther
510 [ NULL 0 0 HzO:other
2z o NULL o o H20:0ther
7as [ NULL 0 0 HzO:other
250 o NULL o o H20:0ther
517 ] NULL 0 0 HzO:other
33 o NULL 0 0 HzO:other
913 o NULL o o Hz0:other
oss o NULL o o H20:other
1089 o NULL o o HzO:other
1145 o NULL o o H20:0ther
1302 o NULL o o HzO:other
1404 o NULL o o H20:0ther
2016 o NULL 0 0 HzO:other
2020 o NULL o o H20:0ther
2054 o NULL 0 0 HzO:other
2050 o NULL o o H20:0ther
2113 o NULL 0 0 HzO:other
2115 a NULL 0 0 HzO:other
2117 o NULL o o H20:0ther
2167 [ NULL 0 0 HzO:other
2177 o NULL o o H20:0ther
2197 [ NULL 0 0 HzO:other
2257 o NULL o o H20:0ther
2338 [ NULL 0 0 HzO:other
2409 o NULL o o H20:0ther
2519 [ NULL 0 0 HzO:other
2539 o NULL o o H20:0ther
2569 o NULL 0 0 H2O:other

i Query - DELL1520.lavo.DELL1520% Administrator - {(untitled) - update cani -0l x|

BEEX| ERAE- vy |3 EE Bl =]

update candidate aasites set visit status=2200,asset_id=2900
where aasite num <= 2113 and aasite_nuw in

| »

[select aasite nwn from candidate aasites, classify info, candassitebyclass
where classify info.mslink=candaasitebyclass.class_mslink and
candaasitebyclass.caasite_mwslink=candidate assites.mslink and
claszify info.cale class like 'H20%')

b
4| | »

25 records updated 1=
=

4| | »

& B Results

[oery bateh completed [Exec bime:; 0:00:00 [0 rguy Lo i col4s
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' Query - DELL1520.lavo.DELL1 520

EHX| s 2eda-[vreo(EE mwe 0

s=lect amsite num, candidate aasites.ic status,a= group,visit_status, aa status,calc_class
from candidate_sasites,classify_info, candassitehyelass
where classify info.mslink-candassitebyclass.class mslink and
candaasitebyclass. caasite_mslink-candidate_sasites mslink and

classify_info.cale_class like 'Hzox'
)
orcer by assite_num

< |

pasite_num  ic_status as_group visit_status aa_status calc class

|57 100 701 zz00 10129 HZ
216 100 882 zzo0 1010z HZ
450 100 501 zz00 10120 HZ
50z 100 3304 zzo0 10z HZ
503 100 501 zz00 10104 HZ
504 100 303 zzo0 10101 HZO:other
507 100 700 zz00 10106 HZQ:other
506 100 700 zzo0 10108 HZO:other
619 100 501 zz00 10120

722 100 2401 zzoo 105

749 100 984 zz00 10101

750 100 303 zzoo 10100

517 100 3304 zz00 108

533 100 3oz zzo0 10102

913 100 503 zz00 10121

555 100 700 zzo0 10104

1089 100 3304 zz00 103

1145 100 2551 zzoo 101

1302 100 501 zz00 10120

1403 100 501 zzoo 10120

2018 100 302 zzo0 10103

2020 100 2551 zz00 102

2034 100 501 zzo0 10120

2050 100 3304 zzoo 104

2113 100 3304 zzo0 101

2115 o NULL o o

2117 o NULL o o

2167 o NULL o o

2177 o NULL o o

2197 o NULL o o

2257 a NULL [1} [1}

2338 o NULL o o

2409 a NULL [1} [1}

2519 o NULL o o

2539 [z} NULL 3} 3}

2569 o NULL o o

8= £ Layers

AASITE_TYP

3 1€ Map Site

@ PIMap Site

{3 IC and PI Map Site:
Hok Used
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A B [ D E E G H ] J K L M N [¢]

1 |Date: 13-Oct-08 By: KS

2 tr {.;rqu aasite_id aa id#1 aa id#2 lat lat_min Icnﬁ Iong min asEecl sIoEe elev ft maﬁ TRStart  TRInt Tmﬁ
25 1064 AA3650 40 26440 -121) 33479 209 67 8961 0
26 1064 AA2TTO 40 26433 121 33485 212 67 8579 0
27 1064 AASOS 400 26301 121 33569 183 38 8246 0
28 1064 AAT037 400 26074 121 33280 142 )l 8066 0
29 1064 AA125590 400 26:024 -121) 34145 236 21 7636 0
30 1064 AA202 40 25:29.9 121 33423 208 9 7429 0
3 1085 AA353 40 30434 -121 28338 84 38 6832 0
32 1065 AA4189 40 30392 21 23320 83 40 6783 0
33 1065 AA134 40 30406 121 23249 336 13 6616 0
34 1065 AA1282 400 30482 21 23020 21 7 6475 0
35 1065 AAITE 400 30492 121 23000 48 9 6472 0
36 1065 AA17868 40 30514 121 27503 165 22 6393 0
37 1065 AA3274 40 30503 121 27364 167 22 6353 0
38 1085 AA1900 40 30549 -121 27432 111 7 6452 0
39 1071 AA18354 40 32283 -121 31150 210 58 7092 0
40 1071 AA11662 400 32290 121 31104 185 67 7183 0
4 1071 AAT1345 40 32324 A2 31169 239 47 7160 0
42 1071 AA3183 40 32362 121 31190 265 36 7167 0
43 1071 AA14706 40 32376 -121 31103 26 36 7223 0
44 1071 AA3699 40 32407 121 31182 304 27 74 0
45 1071 AATT 40 32358 -121 32:006 297 24 6462 0
46 1072 AAT05 40 34233 121 20464 309 33 8292 0
47 1072 AAZ18 400 34372 420 21001 330 29 7866 0
48 1072 AAZ90 40 341153 121 21:049 13 16 7961 0
49 1072 AA2000 40 34:024 121 21:298 260 40 7587 0
50 1072 AA1695 40 33377 121 21440 227 33 7078 0
51 1073 AAZ81 40 32019 -121 16524 292 16 6294 0
52 1073 AA21 400 32129 20 17151 3B 1 6258 0
53 1073 AA14T 400 32119 21 17183 326 9 6268 0
54 1073 AA13T 400 32247 A2 17443 349 4 6183 0
55 1073 AA3473 400 32290 -121) 17420 292 4 6180 0
56 1073 AA4864 40 32356 -121 17403 301 2 6176 0
57 1073 AA1354 40 32370 -121 17374 307 2 6180 0
58 1074 AA3914 40 28479 21 30378 203 44 9043 0

Clustered Sampling

|
e Select an initial stand with a random point

¢ Implement a cluster of multiple sites

e Must be sure to avoid bias
— Avoid spacing that results in resampling the same type
— Avoid sampling types are correlated with each other

— Oversample abundant types and undersample rare types
e Always select sample stands the same way

¢ Never found it necessary
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Break ...

Field Sampling
|
e Primary Sampling Goal — for reasonable cost and
effort accurately represent within the sample

area
— the vertical features and structure

— horizontally across the landscape

49



Sample Site Layout

|
e Sample across topography

— Area or transect shaped as triangle, rectangle, figure-8

e Hard to sample very narrow areas, such as
riparian stringers

— Use a linear sample layout

50



Field Sample Size

|
¢ Relative to the characteristics being estimated

— Would like to sample across the features being
sampled rather than within the features

¢ Avoid small areas for large features and visa versa

— e.g. don’t want sample to fall under one large tree canopy
— Sample size relative to crown diameter

— Sample size relative to vegetation lifeform
e 3’ for herbaceous, sparse or barren;
e 6’ for shrub or sparse tree
e 9-15’ for trees based on size

Homogeneity vs. Patchiness

|
e Stands are naturally patchy unless intensively

managed plantations/monocultures

* Types of distributions
— Naturally variable

— Clumped or bimodal

e Determine sample size that samples across the
distributions and “smoothes” out the variability.

e What can appear variable in the field can be
correctly estimated by proper sampling ?

51




s

A e

52



53



Sampling and Area Boundaries

N
e Avoid crossing sample area boundaries

— For training, pollute training data by sampling multiple
stands

— For AA, sample as close as possible as you cannot just
sample the interior portions of a stand.

e Develop and adhere to rules of sample
placement. Do not move points into sample
areas.

— e.g. For AA, rotate sample element 60 degrees until if
fits in the area

- A « N dv |
l R ’_/ Bl

Unrotated single or double transect - fits in both polygons. Rotated single transect - fits in red polygon.
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ouble transects - one normal and one rotated to fit yellow. Linear transect - triangle does not fit.

Accessibility and Cost

|
e Approximately 2/3rds of field data collection costs

are due to getting to and from the site.

— If you spend very little time at the site, then this percent of
time increases

e Develop a cost surface and avoid high cost sites

— Sample close to points of access
e Develop a danger surface and avoid dangerous sites

e You must test sites in more area during an Accuracy
Assessment
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A B C D E G H K L 1 N [9]
1 Date: 13-Oct-08 By: KS
2 tr group aasite_id aa_id#1  aa id#2 lat lat min__long long min aspect slope elev ft map TRStart  TRInt TRAz(s)
25 1064 AA3650 40  26:440 -121 33479 209 67 8961 0 S\ 6 T-0
26 1064 AA2770 40 26433 -121 33485 212 67 8879 0 SE 9 T-300-60-180
27 1064 AA508 40 26:301 -121 33:56.9 183 38 8246 0 SE 9 T-300-60-180
28 1064 AA1037 40 26074 -121 33280 142 A1 8066 0 S\ 9710
29 1064 AA12590 40 26024 121 3445 236 27 7636 0E 6 T-240-360-120
30 1064 AA202 40 25299 121 33423 208 9 7429 0 WIE 12 T-60[T-240
3 1065 AA3S3 40 30434 121 28:338 85 38 6832 0 NW 6 T-120-240-360
32 1065 AA4189 40 30:39.2 121 28:320 83 40 6783 0 SE 6 T-300-60-180
33 1065 AA134 40 30406 -121 28:249 336 18 6616 0 swW 9T-0
34 1065 AA1282 40 30492 -121 28:02.0 21 7 6478 0 sw 12T-0
35 1065 AAITE 40 30492 -121 28:00.0 48 9 6472 0 sw 12 T-0
36 1065 AA1TE68 40 30:514 -121 27503 165 22 6393 ow 6 L-50@90
7 1065 AA3274 40 30:50.3 121 27364 167 22 6353 0SE 6 L-50@330
38 1065 AA1300 40 30549 121 27432 1M1 7 6452 0 sW 12 T-0
39 1071 AA18354 40 322283 121 31:150 210 58 7092 0 swW 12 T-0
40 1071 AA11662 40 32:290 -121 31:104 185 67 7183 0 NW 12 T-120
Ll 1071 AA11345 40 32324 121 31:16.9 239 47 7160 0 NE 6 T-180
42 1071 AA3183 40 32:36.2 -121 31:19.0 265 36 7167 0 sw 12 T-0
43 1071 AA14706 40 32376 121 31103 26 36 7223 0SE 12 L-25@285-25@355
44 1071 AA3699 40 32407 121 3182 304 22 7174 0sw 12 T-0
45 1071 AATTA 40 32:358 121 32:006 297 24 6462 0 swW 12 T-0
46 1072 AA105 40  34:238 121 20464 309 i 8292 0 NWISE 126 T-120-240-360[T-300{occ)
47 1072 AA218 40 34372 -121 21:001 330 29 7866 ow 12 T-60-180-300
48 1072 AAZ90 40 34153 121 21:049 13 16 7961 0 NW 12 T-120-240-360
49 1072 AAZ2000 40 34024 121 21298 260 40 7587 0w 6 T-60-130-300
50 1072 AA1695 40 33377 121 21440 227 33 7078 0E 6 T-240-360-120
51 1073 AAZE1 40 32019 121 16524 292 16 6294 0 NE 12 T-180-300-60
52 1073 AA21 40 32129 121 17151 38 " 6258 0 sw 1270
5 1073 AAN4T7 40 32119 -121 17183 326 9 6268 0WIE 12 T-0[T-240-360-120
a4 1073 AA13T7 40 32247 -121 17443 349 4 6183 v 6 T-0
5 1073 AA34T3 40 32290 121 47420 292 4 6130 6T0
56 1073 AA4BE4 40 32356 121 17403 301 2 6176 6 T-60
57 1073 AAT354 40 32370 121 AT:AT4 307 2 6180 6 T-60
58 1074 AA3914 40 28479 <121 30:37.8 203 44 9043 a 0 OCCULAR?
59 1074 AA2033 40 29:021 -121 31059 252 44 8617 0 MW 9 T-120-240-360
4 4 ¥ ¥ Sheetl | 0702sched <¥J L —
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Field Site Sampling

1
¢ Positional Attributes

— Unique ID (meaningful)

— GPS Data
¢ Points

e Track
e Landscape features

— Slope, aspect, and elevation

— Soils and exposed rock

— Hydrologic regime and other site modifiers ..

Field Site Sampling (2)

|
e Sample Information — enables verification

— Type of sample

e QOcular, relevé, transect, aerial, ...
— Orientation
— Size or Distance
— Digital photos

e Horizontal into and/or along borders

¢ Up towards sky and down towards ground
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Field Site Sampling (3)

N
e Site attributes - estimate before and after sampling

— Type based on interpretation of key/rules

o Alternate values if near key threshold(s)

e Complex of types

Size - QMD
e Average and range

Height

Cover/Density of major lifeforms

e Average, range, and base of live crown

Notes and comments

LAVO Land Cover Alliance/Assoc. - Primary Key

Conifer

Single Species Composition >=
90% of Trae Cover AND

Neadleleaf Conifer (dominant):
TAT. Ables concokor{AL}
T4, Ables magnificalAM)

Composition »=
90% of Tree Cover

Iy

90% of Tree Cover AND Species |+

one of (AG, CL, PTr, or 5L)

Tree Cover >= 10% | +ws=+| Composition >= |3y S yei T4, Pinus albicaulis{PA)
90% of Tree Caver Species one of T23. Pinus contorta(PC)
{AC,AM,PA,PC,PJ, or TM) T24. Pinus jeffreyi{pi)
T3, Tauga mertemiana(TM)
- +
KO KO
+ &
15 b | leedleleaf Conifer (mixes):
+ See Conifir Mines Seconda 1
Broadleaf [dominant):
Hardwood Single Species Compaosition »= ! ¥

T30, Acer glabrum{AG)

L. ledifolius{cn)
T33. Populus iremuboides(PTr)
T35, Salix hucida(st)

I e - L s

|
i
i
4
I
4
4
I
i

R bR E R R R e bR e e e B

NO

Neadlaleaf-Broadleaf Mix:
T36. Other hardwood mix
(Gthi)

Species Cover a mix of

Needleleaf-Broadleaf Mix:

[CLE&P)) OR Fyes | 1AL Cercovarpun lesifoliu Finus deftreri(CLEY)
(PT & PC) T34, Popatus remutaides. o contota{PTr-PC)
No

-+ &

Needleleaf-Broadleaf Mix:
32 Othes peeslielead barhinoe iy
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2004 WRST LANDCOVER MAPPING PROJECT:  FVA "FLY.OVER™ DATA FORM
P Zila

g o s

cal ack Aeado
Wer ic
[ Tl Tow shruh Tl sheutr
m) | (>5m) (Sm = Sm| =% |_(15m =20cm) 220 cin) [ 3 i
fasrdqa
Vicela PAVATY 10]_<hocan CnBuS arctiod
g Eacner V=
izl L ] TotXeh i
Thraziicr qp? [2
Sali =
Friophotvr 5p |3
Led v
C
(] ol 157 Total Total AY Totll £~
Spruce B Decidunus Forest g Mixed forest g Low shrub sn Dward shrub = Herbuceans ™" TOTAL

T Chsed M
B O Misel

[Ep—
a0 DiyMesic G 1

25 Closed Low Alder-Wiliow

Closed Low $h

Cloned Lo Will

sz, %28 o <2 has
a1 DiyMesic GraminwidsFoch

wh Willow

9 Mived Duart Shr

i
g

. "
Open Dl Puplar___ 23 Gonen Tall Alder

24 Open Tall Willow
© Open Mined Decidions

35 Humon Development ek pvel i

+7 Marine Mudlar T Hediock
S 86 fum Site sand a sl

48 S

TNCLUSION: CONMENTS:

Wea sed g Preary sy Deelo bus

Field Site Features

e Cover
e Species
e Size
— Diameter (DBH)

— Crown Size

— Height
e Canopy Position

e Status
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Closure Spherical - Ocular

Cover

Sample spherical densiometer reading.
The above example shows 48 shaded points.
(From Pleus & Schuett-Hames, 1998)
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TRSite_id:
IsoClass

Target_GPS_ID:
Slope: %

Hydrologic Regime: Ory Mesic et

Modifi

: Alpine
LC Calls Type:

Transect Point Sample Data

Point# LCCode

RNSP Land Cover Transect Form

Page: _ of Crew:
Crew: BHSVCSROKS __ Date: ¢ {2009
GPS Pot(s), PhotolD(s).
Aspect: ___ Elevation: ___ it TiAzimuths: __ - - .
Aquatic TRStart: NHEESES $wwhw TRIN: ____ 1t

Subsipine Broreal Uplsnd Lowland Fiparian  Meadow

TreeSize:
Point# LCCode

Size _CDFreq Layer

Density:

HTLC: ft

Transect Point Sample Data
Size

CDFreq Layer

RNSP Land Cover Transect Form

BH SY CS RC KS Date:

TRSite/Species Notes:

i

1 2009
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Data Collection Quality Control

|
¢ Use techniques that facilitate the collection of

high quality data that yield consistent and
reliable results by all field crew members

regardless of level of experience
— Tools
— Software

— Techniques

Tools
|

e Compass

e Diameter tape

e Clinometer

e Spencer (linear) tape

e Densitometer (cover) or
Spherical densiometer (closure)

e GPS

e Digital Camera
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Tools(2)

|
e Plant guides

— Collect and bag unknowns for later identification
e Keys/rules
¢ High resolution photography
* Field data collector
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Field Data Collection Software
|

¢ Handles data collection and output

¢ Error detection and correction

— Identify invalid data
¢ Erroneous species codes
e Erroneous layer specification
— Identify incomplete data
¢ Trees without diameter or crown size

e Missing layer specification

e Data backup

Field Techniques

|
¢ Follow data collection procedures and standards

— Top down approach, take pictures, use GPS properly, ...

Correctly locate and document sites

— Use two GPSes independently

Complete data collection in the field

— For ocular sites verify “Bird’s-eye” view totals 100%

Identify critical decision points in key(s) or rules
that might result in different type assignments

Identify all trace species
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Results - Field Sampling Output
|

e Types of information
— Cover by species, size, and layer
— Relative composition

— Average QMD and Crown Size
e Cover weighted

¢ Frequency weighted

Frequency/unit area

Down woody debris counts

— Traces

Field Sampling Output(2)
e
¢ Land cover type (NVCS Association)

e Alternate type(s), if near a critical decision point
¢ Predominant species

e Cover by lifeform

e Average size

e Structure

¢ Ground surface condition
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Transect Cover Percent Density Swunary for Top Layer
5ite/Folygon Id: 60212

Dbh Hize Class: > 4.95" >10.957 »23.95" »49.95" Tree HNon-Tree Total
<= 4.95" <=10.95" <=23.935" <=43.85" Cover Cover Cower
species
[Feduood 0.0 .o o.o z20.0 55.0 75.0 75.0
oug-fir 0.0 0.0 0.0 7.5 7.5 15.0 15.0
est Hemlock 0.0 o.o 2.5 0.0 0.0 2.5 2.5
. Hemlck dead 0.0 0.0 0.0 2.5 0.0 2.5 2.5
[Totals 0.0 0.0 2.5 30.0 6Z.5 85.0 0.0 85.0
[Transect Tree Cower Cowposition Summary for Top Layer 95.0 Cover:
Dbh Size Class: > 4,957 >10.95" »23.95" 49,957 Tree
€= 4,957 £=10.05" £=23.95" <=40,095" Cover
species
[Feduood 0.0 0.0 0.0 21.1 57.9 78.9
oug-fir 0.0 0.0 0.0 7.8 7.9 15.8
est Hemlock o.o 0.0 2.6 0.0 o.o 2.6
. Hemlck dead 0.0 0.0 0.0 Z.8 0.0 2.8
[Totals 0.0 0.0 2.6 3l.6 65.8 100.0
Percent conifer composition= 100.0
Percent hardwood conposition= ad.a
0st common specie is Redwood with 78.9 percent cover
[Transect Quadratic Mean DEH and TPA Summary for Top Layer
eighted by Cowver
Dbh Hize Class: > 4,957 »10.957 »23.957 »49.957 Tree
<= 4.95" <=10.85" <=23.95" <=49.85" Cover
species
Feduood .o o.o" a.or 43,27 log. 17 93.5"
cov_wt 0.0 0.0 0.0 20.0 55.0 75.0
tna 0.0 0.0 0.0 8.2 9.z 17.4
oug-fir .o o.o" a.or 4z. 4" 54,37 48.7"
cov_ut 0.0 0.0 0.0 7.5 7.5 15.0
tha 0.0 0.0 0.0 3.3 5.4 8.7
Transect. Cover Percent Density Summary for Dver-Topped Layer:
Site/Polygon Id: &0z12
Dbh §ize Class: > 4.957 >10.85" »23.957 >48.95" Tree Non-Tree  Total
<= 4,95" «=10.95" <=23.95" <=49.95" Cover Cover Cower
Species
Redwood 0.0 5.0 5.0 10.0 0.0 20,0 a0, 0
West Henlock 2.5 7.5 2.5 0.0 0.0 12.5 1z.5
W. Hemlck dead 0.0 0.0 0.0 2.5 0.0 2.5 2.5
Totals 2.5 12.5 7.5 12.5 0.0 35.0 0.0 35.0

Transect Tree Cover Composition Summary for Over-Topped Layer 35.0 Cower:

Dbl %ize Class: = 4,957 »10.98" 23,957 49,957 Tree
<= 4.95" «<=10.95" <£=23.95" <=49.95" Cover

Species

Redwood 0.0 14.3 14.3 28.6 0.0 57.1

West Hemlock 7.1 21.4 7.1 0.0 0.0 35.7

W. Henlck dead 0.0 0.0 0.0 7.1 0.0 Tl

Torals 7.1 35.7 21.4 35.7 0.0 100.0

Percent conifer composition= 100.0

Percent hardwood composition= .

Most comnon specie is Redvood with 57.1 percent cover

Transect. Quadratic Mean DBH and TPA Summary for Over-Topped Layer

Weighted by Cover

Dbh Hize Class: » 4,957 »10.85" »23.957 48,357 Tree
<= 4,95" «=10.95" ¢=23.95" <=49.95" Cower

Gpecies

Reducod a.om" 10.07 20.0" 29.1" o0.o" 23.4"

cov_wt 0.0 5.0 5.0 10.0 0.0 z20.0

tpa 0.0 4.4 5.0 4.3 0.0 13.7

West Henlock 3.0" 10.07 11.0" 0.0" 0.o0" 9.3"

cov_wt z.5 7.5 2.5 0.0 0.0 1z.5

tpa 2.2 8.7 1.1 0.0 0.0 1z2.0
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[Transect Cover Percent Demsity Summary for Pole/Sapling Layer:
3ite/Polygon Id: 60212

Dbh Size Clasa: > 4,957 10,957 23,987 49,0957 Tree HNon-Tree  Total
4.95" <=10.95" <=23.95" <£=49.95" Cover Cowver Cover
Species
West Hemlock 5.0 1.3 0.0 0.0 0.0 6.3 6.3
. Hemlck dead 2.5 0.0 .o o.o 0.0 2.5 2.5
Tanoak 0.0 1.3 0.0 0.0 0.0 1.3 1.3
Gaulth Shallon 11.3 11.3
[Fhodod Macroph 1.3 1.3
[Vaccin Ovatun 43.8 43.8
[Vaccin Parvifo 3.8 3.8
[Totals 7.5 2.6 0.0 0.0 0.0 10.1 60.2 70.3
Transect Tree Cover Composition Summary for Pole/Sapling Layer 10.1 Cover:
Dbh Size Class: > 4,957 >10.95" >Z3.957 >49.957 Tree
<= 4,957 <=10.85" <=23.95" <=49.95" Cover
species
ilest Hemlock 49.5 12.9 0.0 0.0 0.0 62.4
. Hemlck dead 24.5 0.0 0.0 0.0 0.0 24,8
Tanoalk 0.0 1z2.9 o.o 0.0 0.0 12.9
Totals 74.3 25.7 o.o 0.0 0.0 lo0.0
Percent conifer compositions= G7.1
Percent hardwood compositions= 12.9
Most common specie is West Hemlock with 62.4 percent cover
Transect Quadratic Mean DEH and TPA Summary for Pole/Sapling Lager:
Weighted by Cowver
Dbh Size Class: > 4,957 »10.95" 23,957 >49.057 Tree
<= 4.95" <=10.95" <=23.95" <£=49.95" Cover
Species
West Hemlock z.37 4.97 o.o" a.or g.o" 3.0
cov_wt 5.0 1.3 0.0 0.0 0.0 6.3
tpa 278 1.7 0.0 0.0 0.0 29.6
Transect Cover Percent Density Summary for Ground Layer:
Site/Polygon Id: 60212
Dbh Size Class: > 4.957 >10.85" »23.95" »43.957 Tree Non-Tree Total
<= 4.95" <=10.95" «£=23.95" <=49.95" Cowver Cover Cowver
Gpecies
Gaulth Jhallon 1.3 1.3
Oxalis Oregana 0.0 30.0
Polyst Munitum 32.5 32.5
Trilli Ovatum 1.3 1.3
Totals 0.0 0.0 0.0 0.0 0.0 0.0 B5.1 65.1
N0 TREE COVER/Quad Mean DEH TO REFORT
Pcansect Cover Percent Density Summary for 3urface Condition Layer:
Gite/Polygon Td: 60212
Dbh Size Class: > 4.957 >10.85" »23.95" >43.957 Tree Non-Tree Total
<= 4,95" =10.95" (=23.95" <=49.95" Cower Cover Cower
species
Coarse Wdydowm 10.0 10.0
Fine Wdy Dbris 20,0 z0.0
Litter 65.0 65.0
Cwd Dcb 5.0 5.0
Totals 0.0 0.0 0.0 o.o 0.0 0.0 lo0.0 100.0

FireMon Sample Averages:

FuD 1 hour = 4.7 CWD DC1 = 0.00 o1l Profile Depth = Z.807
FiD 10 hour = 1.3 CWD DCZ 1.70 Percent Litter = 8z.80
FuD 100 hour = 0.0 CWD DC3 0.00

CWD DC4 0.00
CWD DC5 = 16.70

N0 TREE COVER/(Quad Mean DBH TO REPORT
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Percent Cover Swmrsry for Bird's-ewye Layer:

Fite/Polygon Id: 60212
Nunber of Pixels: 1

Dbh Zize Classa: > 4,95"  »>10.95"  »>23.95" »>40,95% Tree HNon-Tree
<= 4,95" «<=10,95" <=23.95" <=49.95" Cover Cover
Species
Redwood o.o o.o o.o 20.0 55.0 75.0
Doug-£fir o.o o.o o.o 7.5 7.5 15.0
Test Hemlock o.o o.o 2.5 o.o o.o 2.5
W. Hemlck dead 2.5 o.o o.o 2.5 o.o 5.0
Vaccin Parvifo 2.5
Totals 2.5 o.o 2.5 30.0 62.5 97.58 2.5

Trese Cover Cowposition Swmrary for Bird's-ewe Layer 97.5 Cowver:

Ibh Size Class: = 4.95" >10.95" »23.95" 40,957 All
<= 4,95" <=10,95" <=23.95" <=40.05" Sizes

Species

Redwood o.o o.o o.o 20.5 S56.4 76.9

Doug-£fir o.o o.o o.o 7.7 7.7 15.4

Test Hemlock o.o o.o 2.6 o.o o.o 2.6

W. Hemlck dead 2.6 o.o o.o 2.6 o.o 5.1

Totals 2.6 o.o 2.6 30.8 64.1 i0o0.0

Percent conifer cowposition= i00.0

Percent hardwood cowposition= 0.0

Most common specie is Bedwood with

T6.9 percent cover composSition

Total
Cover

5.
15.

[

m
mnoomoo

100,

Quadratic Mean DEH and TPL Summwary for Bird's-eye Layer:

Weighted by Cover
Ibh Zize Class:

Species
Fedwood
Ccov_uwr
tpa

Doug-fir
CDV_UE
tpa

West Hemlock
Ccov_ut
tpa

W. Hemlck dead
Ccov_uwr
tpa

Conifer
Ccov_ut
tpa

L1]1 Species
CDV_Ut.
tpa

(Il S

> 4.95"™
<=10.95"

a.
a.
a.

[}

o oo

ar

>10.95" >23.95" >49.95" a1l

<=23.95" <=489.395" Gizes
o.or 43.2" i0G.1"™ 93.5"
o.o 0.0 55.0 75.0
0.0 8.2 9.2 17.4
a.om 4z . 4" 54.3" 45. 7"
0.0 7.5 7.5 15.0
o.o 3.3 5.4 5.7
i1.o" a.om a.om i1.o"
Z.5 o.o o.o Z.5
1.1 o.o o.o 1.1
o.or 40,0 o.or 25.4"
o.o 2.5 o.o 5.0
0.0 1.5 0.0 11.2
11.0" 4z .7 io1.z" 54.5"
Z.5 30.0 62.5 97.5
1.1 13.0 14.6 35,4
11.o0m 4z .7 io1.z" g4.5"
2.5 30.0 62.5 97.5
1.1 13.0 14.86 38.4
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Trangect Cover Percent Density Sumwary for ALl Layer:

Site/Polygon Id: 60212
Dbh Size Class: > 4.95" >10.95" »23.95" >»49.95" Tree MNon-Tree Total
<= 4,957 <=10,85" <=23.85" <=49,95" Cover Cover Cowver
Species
Redwood 0.0 5.0 5.0 30.0 55.0 95.0 925.0
Doug-fir 0.0 0.0 0.0 7.5 7.5 15.0 15.0
West Hemlock 7.5 8.8 5.0 0.0 0.0 21.3 21.3
W. Hemlck dead 2.5 0.0 0.0 5.0 0.0 7.5 7.5
Tanoak 0.0 1.3 0. 0.0 0.0 1.3 1.3
Gaulth Shallon 1z.5 1z.5
Fhodod Macroph 1.3 1.3
Vaccin Owvatum 43.8 43.8
Vaccin Parvifo 3.8 3.8
DOxalis Oregana 30.0 30.0
Polyst Munitum 32.5 32.5
Trilli Ovatum 1.3 1.3
Coarse Wdydowm 10.0 10.0
Fine Wdy Dbris 0.0 20.0
Litter 65.0 65.0
Cuwd Des 5.0 5.0
il'o:als 10,0 15.1 10,0 42.5 B62.5 140, 1 z25.2 365.3

Traces found at site:

Trient Latifol, Vancou Hexandr, Blechn Spicant

7 traces found

Site/Polygon Id: 6021Z

Transect Tree Cover Composition Summary for All Layer 140.1 Cover:

Dbh Size Class: > 4.957 >10.95" »23.95" »49.95" Tree
<= 4.95" <=10.95" <=23.95" «<=49.95" Cover
Species
Redyood 0.0 3.6 3.6 zl.4 39.3 67.5
Doug-fir 0.0 0. 0. 5.4 5.4 0.7
West Hemlock 5.4 6.3 3.6 0.0 0.0 15.2
W. Hemlck dead 1.8 0.0 0.0 3.6 0.0 5.4
Tanoak 0.0 0.9 0.0 0.0 0.0 0.9
Totals Tl 10,8 Tl 0.3 4.6 00,0
Percent conifer composition= 99,1
Percent hardwood composition= 0.9

Most common specie is Redwood with

67.8 percent cover

Berber Nervosa, Fhewnu Purshia, Dispor Hookeri, Galium Trifidu,

Site/Polygon Id: 60212

Transect Quadratic Mean DBH and TPA Summary for 4ll Layers:

Weighted by Cover

Dbh 3ize Class: > 4.85" >10.95" 23,957 »49.95" Tree
<= 4,957 <=10.95" <=23.95" <=49.95" Cover
Species
Redwood a.ov o.om 0.0 .07 1o0s.1" 3.8
cov_wt 0.0 5.0 5.0 30.0 55.0 95.0
tpa 0.0 4.4 5.0 12.5 9.2 3.1
Doug-fir a.o" 0.0 0.o07 42,47 54,3" 48.77
cov_wt 0.0 0.0 0.0 7.5 7.5 15.0
tpa 0.0 oo 0.0 3.3 5.4 8.7
West Hemlock 2.5" 9.4" L.o" o.o" o.o" g.z"
cov_wt 7.5 8.8 5.0 o.o 0.0 21.3
tha 30.0 10.4 2.1 0.0 0.0 42.6
W. Hemwlck dead 3.0 o.om o.omr 40.07" o.o" 2.7
cov_Wwr 2.5 .o 0.0 5.0 0.0 7.5
tpa 9.6 0.0 0.0 3.1 0.0 12.7
Tannak a.o" 4.9m 0.0m 0.0 a.o" 4.97
cov_wt 0.0 1.3 0.0 0.0 0.0 1.3
tpa 0.0 1.1 0.0 o.o 0.0 1.1
Conifer 2.6™ 9.6" 16.1" 39.87 ioL.z" 7l.6"
COv_WE 10.0 13.8 10.0 4Z. 5 62.5 136.8
tpa 39,6 14.8 7.1 18.9 14.6 95.1
Hardwood 4.9" o.o"
cov_wt 1.3 0.0
tpa 1.1 0.0

All Species 9.3" 16.1" 39.87 ioL.z" 71.3"
cov_Wwr 15.1 10.0 4z.5 BZ2.5 140.1
tpa 39.6 15.9 7.1 18.9 14.6 96.2
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Lassen Volcanic National Park Comparative Mapping Project
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Field Sampling Considerations

|
¢ Cost and effort

¢ Representative sample of project area

¢ Personnel training and experience

¢ Reliability and error

¢ Subjectivity and repeatability of estimates
e Potential bias

¢ Difficulty of implementation

¢ Information content and utility

¢ Integration with other data collection needs
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Relative Ranking of Field Data Collection Techniques and Strategies
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Use 0-10 for Low to High, or Unacceptable to Excellent ...

Relative Ranking of Field Data Collection Techniques and Strategies
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Recommendations

]
¢ Develop quantitative data and statistics that enable the

generation of categorical values, as well as alternative
types of information

¢ Implement easy to use standardized techniques that
make use of less experienced and less costly personnel

¢ Eliminate subjectivity and bias

¢ Sample as much of the area as practical, but always
sample more area during the AA

¢ Use and develop statistics to eliminate “fuzzy logic”

Questions and Comments
I —

If you happen to think of something later, Sage
and | will be at the conference through
Thursday. Feel free to talk with us.
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