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My Perspective

e Background

e Have skepticism about the
development and use of ...
— Overly generalized map data

— Ocular estimates and type calls

Licensed Registered Professional Forester in California
Natural resource inventory/planning background

Have used inventory and remote sensing techniques over the last 38
years to map over 50 million acres in California, PNW, and Alaska

Software developer/programmer

Modeler




My Experience
-
e Numerous significant technological
advancements over the last 38 years

— High resolution imagery, Lidar, and multi-spectral data
— Memory and storage capacity

— Processing speed

e But the standard for most of our major national

mapping programs is still a color-coded type
map

— NVCS standardizes names, but has not improved information
content




National Map Data Sets

-
e Color-coded lookup tables

e Indicate frequency (count) and type name

e May include general density class estimate

— Sparse Woodland (10-24% cover)
— Woodland (25-59% cover)

— Forest (> 60% cover)

e Joined to list of type names

e Examples ...
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Color-coded Type Maps — Useful for ...

-
e Visualization of results:
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Color-coded Type Maps — Useful for ...

e Summarization of area by type:

Table 2: LAVO PI Land Cover Maj

b Data Set - Area Summary by Generalized and Crosswalked Type

Generalized Alliance
PAtree

Subalpine Mix:tree
TM:tree

AM-Mix:tree

AM-PC-Mix:tree

Trie-Fir Mix tree
Tre-Fir-Lodgepole
Pine Mix:tree
True-Fir-Longneedle
Pine Mix-tree

Stands
43

778

363

Acres
324.0

34956

18,7072

30.613.2

3336

Hectares
131.1

1.414.7

7.570.7

12.389.0

135.0

103.4

%4 Total
Area

03%
0.0%

33%

17.4%

28.5%

Cumulative
% Area

0.3%

0.3%

3.6%

21.0%

49 6%

49.9%

49.9%

49 9%

50.1%

Detailed Alliance -
PI Tvpename

PA:tree
PA-TM:tree
Th:tree

™

TM/AN

TMHOX
A€M tree

AM

AN ApEe

ANMHDIE
AM-Mix:tree

AM-TM

AMNVAN
AM-(PM)-PC tree

ANHMM
AM-AC:tree

AM-AC-PC:tree

AM-AC-PItree
AM-ACCD

Stands
43

65
49
106

575

Acres
3240

3703
681.6
24438

139439
47552
81

327
30,3805

3336

Hectares
131.1

1499
2758
989.0

3.643.0
1.924.4
33

15.2
123758

135.0

103.4

% Total
Area
0.3%

0.0%

Cumulative
% Area

0.3%

0.3%

0.6%

1.3%

3.6%

16.6%
21.0%

21.0%

21.0%
49.6%

49.9%
49.9%

49.9%

50.1%




Color-coded Type Maps — Useful for ...

e Monitoring major change(s):
— Forest/timber harvest operations
— Road construction and urban development
— Fire
— Volcanic eruption
— Landslides

— Change in water levels




Color Coded Type Map(s)

e Useful for displaying natural resource information, but
extremely limited in their information content

o Useful for Stratification

e Useful for resource management ...
— Inventory ?
— Analysis ?
— Monitoring change?
— Modeling ?

— Planning ?




Critical Habitat Example

e Type Map
— Shrub Alliances and Associations

e Map Shrub Cover




Figure 1: Lassen Volcanic National Park Classification Map Results - Shrub Type Cover

Legend
Shrub Type Cover
COVER_CLASS

MNon Shrub
10.0 - 24.99%

B 25.0-74.99%
B -0




Critical Habitat Example

e Type Map

— Shrub Alliances and Associations

e Map Shrub Cover

e Map Data Set with Cover Components

— Map shrub cover as a component of
e Tree types
e Shrub types
e Herbaceous types

e Other types




Legend
Shrub Cover

SHR_COV
0.0 - 499%

P 5.0-999%

U 10.0-2499%
B 25.0-59.99%
I s0.0- 100.0%

Figure 2: Lassen Volcanic National Park Classification Map Results - Shrub Cover




A Different Approach

-
But now let’s suppose we are going to use a
different data model and different techniques

to build a map data set of a different nature.

An approach based on discrete estimates of the
components of the different ecosystems we can
sample on the ground and recognize in the
satellite imagery.




Cover Matrix Data Model
e ——

e Develop and store estimates of the cover of
species and landscape features that comprise
the plant communities and landscape features

we are mapping

— By size — diameter and/or height

— By canopy layer/position including the ground surface

— By status — alive, dead, stunted, ...

e Cover values represent the continuum of cover

e Cover values support the assignment of a “type”
or a “class”
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LAVO Land Cover Alliance/Assoc. - Primary Key

Tree Cover >= 10%

= yes =3

Conifer
Composition >=
90% of Tree Cover

e e e e e et et B

e e e Fe

Hardwood
Composition >=
90% of Tree Cover

L
NO
L
L
L
L
+
+
b
N
L
L
—

=+ yes =

=+ yes =

33333333333

Single Species Composition >=
90% of Tree Cover AND
Species one of
(AC,AM,PA,PC,PJ, or TM)

= yes

b
NO

b

LR

Single Species Composition >=
90% of Tree Cover AND Species
one of (AG, CL, PTr, or SL)

>335

L
NO

v

Needleleaf-Broadleaf Mix:
T36. Other hardwood mix
(OthH)

Species Cover a mix of
(CL&PJ) OR
(PT & PC)

= yes =

+
NO

L

Needleleaf-Broadleaf Mix:
T37. Other needleleaf-hardwood mix

Needleleaf Conifer (dominant):
T17. Abies concolor{AC)
T4. Abies magnifica(AM)
T1. Pinus albicaulis{PA)
T23. Pinus contorta(PC)
T24. Pinus jeffreyi(PJ)
T3. Tsuga mertensiana(TM)

Needleleaf Conifer (mixes):
See Conifer Mixes Secondary Key - Pg 3

Broadleaf (dominant):
T30. Acer glabrum(AG)
T31. Cercocarpus ledifolius(CL)
T33. Populus tremuloides(PTr)
T35. Salix lucida(sL)

Needleleaf-Broadleaf Mix:
T32. Cercocarpus ledifolius-Pinus Jeffreyi{CL-PJ)
T34. Populus tremuloides-Pinus contorta(PTr-PC)




Field Data Collection Results

— LAVO — 493 Field Sample Areas
— RNSP — 445 Field Sample Areas

— Comparable or lower cost of $200/area including all costs and overhead




Lrsites poink
Field Data




Perform “Discrete” Image Classification

]
e Develop a 1:1 correspondence of a ground truth

field sample area to a spectral training class

e Map shades-of-gray rather than distinctly
different classes

e Use confusion and “mapping fidelity” to verify the
shades-of gray represent the continuums of related
plant communities and/or landscape features

e Can be performed using any image processing
package, as it is a variation of supervised
classification techniques.
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“Discrete” Image Classification Data

= lavoclassmap - Generalized Allian[ﬂ' YALLE | 30e7
GENERALIZEDALLTA %’SL;?E - . fgi'm
= AC:(PJ)-(Mlx):tree e GRS
B AC:tree GEMERALIZEDTYPE 10
I AT-(Miscjishrub GEMERALIZEDCLASS | AC:itree
I -t ree GEMERALIZEDALLIA  ACitree
[ AM-PC-Mix:tree GEMFRA [PEDASSOC
B Mibree CETAILECTYPE 1700
] AN-(Mix:shrub DETAILEDCLASS | AC:tree
] AcEe forb DETAILEDALLIANCE  AC:tree
2 : DETAILEDASSOC |
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[C1Barren:other SLOPE_DEGREES 19
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[ a-{Mixe):shrub PR_COMP  white Fir
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Generation of Stand Values

-
e Develop frequency distribution of pixel classes

by individual polygon

e Generate the stand values by calculating the
weighted average of the pixel class values

e Generate stand categorical estimates by
processing discrete estimates using software
(key) and sql statements




“Discrete” Classification Stands

=l lavaclassmap - Generalized AIIiant;I
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n
I\/Iap Data Set - Stand I\/Iap and Attributes
S lavolassM. =R u il L ] Shape Palygon
Bl asntla st = T e g 2 AREA 100918.777499
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B AC bres LA TREE_COW g3.699957 |
AC-(PI-(Mix)itree '# I OTH_YEG_CoV ]
PI-Mix:tree 2 \ e = ! CONF_COY 100
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Pixel and Polygon Map Data Set Uses

-
e National Vegetation Classification System Type

— Detailed Alliance/Association

— Generalized Alliance

e Extent and cover by species and landscape feature

— Can species group by lifeform
— Can group species by major or minor groups

— Can group landscape features by major or minor groups
e Size
e Calculated woody debris values — dry tons/acre
e Accuracy assessment based upon statistical tests
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Lassen Volcanic National Park Comparative Mapping Project
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“But Wait Just a Minute ...”

e “You are classifying Landsat imagery with 30m
resolution”

— “You can’t see trees ?”
— “You can’t see individual species ?”
— “You can’t see the understory and ground surface ?”
_ o ’ H d ?Il
You can’t see tree sizes and stems per acre -

— “You can’t see woody debris size and debris classes ?”




Figure 14: LAVO DCMM Map Percent Correct by NVCS Generalized Alliance
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The Discrete Classification Map Data Set Provides

]
¢ A solid foundation of resource information for

— Inventory

— Monitoring major and minor changes

— Analyses
— Planning applications
— Modeling applications

e A color coded type map and summary info

— Make these data products by-products of the process
rather than the products!




Questions and Comments
|




