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Classical Approach

SGA Pine BAA | All BAA | Longleaf Dominant (Acres)
29.2 62.6 352,913
27.5 58.6 714,115
15.9 53.6 343,112
33.6 64.6 70,065




Classical Estimates
(Stratlfled by NLCD)

Evergreen

Woody Wet

Pine BAA | All BAA Longleaf

(ft2 / Acre) | (ft2 / Acre) | Dominant (Acres)
53.9 73.5 26,158

27.1 92.9 8,847




Alternative Approa

22,400,000 acres

ch

Preprocessing

Cost Effective Mapping of Longleaf

Figure 1. Extent of the study and corresponding significant geographic areas (SGAs].

Methods

Overview- Table 3. Classes used in Level 1 dassification.
To quantify forested ecosystem Class Description
eristics across the four SGAs, we emploved sracon |

a two-tier modeling approach (Hogland, 2014).
Tier-1 o level-1 (L1) of our modeling approach
creates a probabilistic classification that ldmﬁﬁ
visually unique characteristics in the ima;

(Table 3). Tier-2 or level-2 tu)mns.smh suite
of medels and raster surfaces that estimate the
probablity of the dominant forest type, areas
composed primarily of seedlings, and arcas
composed primarily of longleaf pine along with
basal area per acre (BAA) and trees per acres
(TPA) of pine and all tree species at the spatial
seale of an FIA field plot. L1 models relate
visually identifiable categories to spectral and
textural metrics of the first six bands of a principal
component analysis (PCA) transformation of the
'NAIP imagery while L2 models relate
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azea and stand density are used to inform and evaluate activities. ' these
metrics accurately L prs i s way y impartant to facilitate
informed decision-making n thas study, we an 2 remate sensing based methodology to
eatimate species componition, basal area and stand troe denaity for pine and hardwoad tree spedies
at the spatsal resolution of a Forest Inventory Analysés [FIA) program plot (78 m by 70 m). Cur
methodelogy uses textural metrics derived at this spatial scale to relate plot summaries of forest
charactesistics to remotely sensed National Agriculnsral Imagery Program (NATF) aerial imagery
across broad exbents. Cus findings quanbify strong relabionships between NAIP imagery and FIA
fheld data. On average. models of basal area and trees per acre accounted for $3% of the vasiation in
the FLA data, speces had leas than 15.2% error in predicted
L Moreover, e used to spatially condit
of forests at fine spatial resolutions across broad extents.

Keywords: NAI; FLA; remote sensing: forest measurements

1. Introduction

Forest management i3 4 complex, infegrated process that combines multiple cbjectives to
accomplish a predefined mt of goals x they mlate to forwsted Lusds [1]. Since the United Stazes
Natiaral Forest Act af 1976, the federal d of tosest

well beyond Hmber management bo incdude economic and soclal goals rwn]:unnl!x o
management choices, the consideration of broader multiple use management challenges, and the
meed to quanttatively justify forest management plans and decisions [1]. This expansion in scope
fundamentally changed niot only the values for which forests aze managed, but also how managers
Justify forest management decistons, emphasizing the need for effective, information-driven natuzal
resource planning lor diverse values in broad spatial, ecological, socal, and ecansamis conbests

For forests of varymg ownership, complesdty, size, and extent, forest plans guide management
activities and steer siiviculture to meet both private and public objectives and goals. Effective
development and implementation of those plans require dmowledge of the biotic and abiotic
conditions of a forest and an understanding of how such factors interact and change within the
conitext of the objectives and goals defined [2.3]. To gain an understanding of the exasting stnachare

ard compantion of fore: ractitsorers have been tmplemsentigs wellestablished mwensuratson

farch 2015; Published: date
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Web Services ¥ Sample v Raster Analysis v Statistical Modeling ~ Help v

IRasterInfo2 rsInfo2 = (IRasterInfo2)frDset.RasterInfo;
IRasterStatistics rsStats = new RasterStatisticsClass();

rs5tats.Mean = 8.5;
rsStats.Maximum = 1;
rsStats.Minimum = 8;
rs5tats.StandardDeviation = 8.25;
rs5tats.SkipFactorX = 1;
rsStats.SkipFactorY = 1;
rs5tats.IsValid = true;

if (rf.Regression)

1
double pMin = rf.computNew(rf.minValues)[@];
double pMax = rf.computNew(rf.Maxvalues)[@];
double pMean = (pMax-pMin)/2;
rsStats.Maximum = rf.maxValues[8];
rs5tats.Minimum = rf.minValues[@];
rs5tats.Mean = pMean;
rsStats.StandardDeviation = pMean * 8.5;
1
=
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Modeled Estimates

Ll

Longleaf Lower Upper
Dominant (Acres) | 95% CL | 95% CL
1 52,737 45,271 | 60,202




(30 miles?)

Comparison

NLCD Class | Pine | All Longleaf
BAA BAA Dominant

53.9 735 | 26158

Woody Wet | 27.1 | 92.9 8,847




Restoration Prioritization

Restoration hotspots

Distance to public
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Challenges

* Imagery
e Dates\Resolution\Preprocessing

 Plot Protocol
* Layout
* Size
e Sampling intensity &R
e Small trees % R

40 Miles
]

* Co-registration errors
e GPS
* Imagery



Improving Base Information

* Imagery Normalization

* Improve radiometric normalization , e N G W =2
008 I Fopulation
| = rien
R . 0.06 Sample
* Co-registration error -y
| g "
e Quantify impact - | NHW
* Correct for bias R B I "” [T—
R $ 1 i 5
 Plot Protocol B /,/’”""'
e Design layout to related to imagery gos 7
. . £ 04
* Types of information ) /
0 —//
1 6 A 4 9
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Plot Protocol & Co-registration Errors:
NAIP Shift GPS & Image (8m, 6m)




Simulations

o B S o) * 6 real images and 19 virtual images
| o5, e 200 locations
Zoomed NAIP ‘
oo
e 2 random shifts
e GPS (7 m)
?°‘f”\‘e_°'“"‘°'”t 3 * Image (NAIP: 6 cells, Landsat: 2 cells)
e Extract spectral values
e Regress against one another i
Y; = Bo + 6iX;
G Diiewors i GEiemors) e Record intercept, slope, RMSE and
Examirtual Landsat I S RZ Record

* Repeated (1-100 cells) o0




Results: Co-registration

Landsat
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Plot Protocol & Co-registration errors

e Given extent, what sampling intensity and
spatial layout

* Layouts
e 1 big plot
e 4 subplots one in each corner
e 4 subplots randomly placed
e 4 subplots based on FIA protocol
e 5subplots one in the center one in each corner
e 9 subplots equally spaced out within the extent

* [ntensity
e 5-100% area inventoried

One

O

Four

OO0 O
O O

EIEIOCS)

Random

FIA

Five

O
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Nine
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Results: Plot\Subplot Layout
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* Plot data

GPS location Subplotl
* 20 positions (Averaging)
e HDOP<5
* 3D mode
* DGPS if possible

Picture

e Subplot data

Last Burn
% CWD
% Herb
% Saw

% Broad
% Bare
% Pine

e Tree
e DBH>?2"

* Species
e Status
e Count

36 meters

36 meters

9 meters




Sample Design

* Modeled sampled design

 Partition population
* Inexpensive and costly locations

* Describe the distribution of predictor variables for the
population

e Select sample units that minimize the number of
expensive samples while matching the population's
predictor variables distribution
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Sample

0.03 1 —— Population
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How .

k
d= maxx‘ fn1(X)_ fnz(x)( fn(X):HiZﬂ: 1(x <x) WKS = ; KSstatistic, * A
* Develop a methodology to determine if - _
the values of a sample match the natural . = v
population distribution Sarple
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8 Select Samples E@lﬂ
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Results: Field Plots practical
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Next Steps
 Normalize NAIP imagery

 Build predictive surfaces

e Summarize plot data Basal Area Per Acre

* Build models and outputs

e Compare predictions
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Questions

John Hogland, Biological Scientist
Rocky Mountain Research Station

800 East Beckwith Missoula, MT 59801
Phone: (406) 329-2138

email: jshogland@fs.fed.us

RMRS Raster Utility Website: http//www.fs.fed.us/rm/raster-utility/

MONTANA



http://www.fs.fed.us/rm/raster-utility
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