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Airborne Lidar — How it Works

e Active Remote Sensing Technology
— Directly Measures Locations Across the Landscape

e Types of Airborne Lidar Data
— Discrete-Return
— Full-Waveform
— New Types Being Developed

%
Ay
e
GPS Satellites

Z GPS Base
¥ Station

First Return

Second Return

Third Return

Last Return




Intensity ReturnNur NumRetur Class ScanDirect ScanAnglel GPSWeek FlightLine
508386.3 653013.1 4512603 1848.78 160 1 1 0 -10 1542 31
508386.3 653013.1 4512604 1848.78 128 -10 1542 31
508386.3 653013 4512604 1848.91 74 -10 1542 31
508386.3 653013 4512605 1848.78 128 -10 1542 31
508386.3 653012.9 4512605 1848.77 133 -10 1542 31
508386.3 653012.9 4512605 1848.79 133 -10 1542 31
508386.3 653012.8 4512606 1848.8 116 -10 1542 31
508386.3 653012.8 4512606 1848.8 108 -10 1542 31
508386.3 ©653012.7 4512606 1848.8 124 -10 1542 31
508386.3 653012.7 4512607 1848.87 129 -10 1542 31
508386.3 ©653012.7 4512607 1849.34 128 -10 1542 31
508386.3 653012.7 4512607 1850.05 121 -10 1542 31
508386.3 653012.5 4512607 1849.01 105 -10 1542 31
508386.3 653012.6 4512607 1848.88 123 -10 1542 31
508386.3 653012.6 4512606 1848.84 60 -10 1542 31 :
508386.3 ©653012.6 4512606 1848.83 114 -10 1542 31 b e
508386.3 653012.7 4512606 1848.79 130 -10 1542 31 fr
508386.3 ©653012.7 4512605 1848.81 118 -10 1542 31
508386.3 653012.8 4512605 1848.78 124 -10 1542 31
508386.3 ©653012.8 4512604 1848.86 98 -10 1542 31
508386.3 653012.9 4512604 1848.82 113 -10 1542 31
508386.3 653012.9 4512604 1848.87 150 -10 1542 31 -y
508386.3 653013 4512603 1848.88 163 -10 1542 31 ke
508386.3 653013 4512603 1848.88 169 -10 1542 31 ,
508386.3 ©653013.1 4512603 1848.84 158 -10 1542 31
508386.3 653013.1 4512602 1848.63 116 -10 1542 31
508386.3 ©653013.1 4512602 1848.63 146 -10 1542 31
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Lidar-Derived Products

e Bare Earth Digital Elevation Model (DEM)

— ~1m Resolution




Lidar-Derived Products

e Bare Earth Digital Elevation Model (DEM)

— ~1m Resolution

|

h  Individual-Tree Based
— Locate and Measure Individual Trees

e Area- or Plot-Based
— Relate Field-Measured Metrics to Lidar Metrics

i &
.......

Do m}" . ®®
jaew 000 _ *
sB8p00, 0@

. o

(a].]

L]

.
ey
(] :ﬂ




|

Lidar-Derived Products

e Bare Earth Digital Elevation Model (DEM)

— ~1m Resolution

* Individual-Tree Based
— ldentify, Locate and Measure Individual Trees

e Area- or Plot-Based
— Relate Field-Measured Plot Metrics to Lidar Metrics
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idar-Derived Products

L

Bare Earth Digital Elevation Model (DEM)

— ~1m Resolution

* Individual-Tree Based

— ldentify, Locate and Measure Individual Trees

Area- or Plot-Based

|

|

Relate Field-Measured Plot Metrics to Lidar Metrics
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Individual-Tree Product Creat







399.6 Acres
452 Trees ha™

* Lidar Point Cloud Image
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Individual-Tree Product Applications
Restoration Treatment Optimization e
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Individual-Tree Product Applications
Restoration Treatment Optimization




Individual-Tree Product Applications
Restoration Treatment Optimization

Initial Entry — Year O
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Individual-Tree Product Applications
Restoration Treatment Optimization
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Individual-Tree Product Applications

Table

FVS Tree List Generation g = —

C £397% [06070135580009241 ABGR
126528 | D6070135580005241 6.9 | AUOC
182352 | 05070135580005241 | 6.9 [LACC
222430 | 06070 135580005241 6.9 | FICO
234676 | D6070135580009241 | 6.9 |PIPO
396062 | (6070135580009241 6.9 | PSME
15403 | 06070135580005241 1.7 | ABGR
90350 | 06070135580009241 1.7 | UOC
163548 | D607013558000524 1 1.7 | LADC
250045 | 0E0TO135580000241 | 1.7 |PPO
352752 | 060T0135580005241 11.7 | PSME
29799 | 0607013558000524 | 16.9 | ABGR
104243 | DB070135580005 16.9 | JUOC
164941 | 0BOT0135580008241 LADC
274745 | 0G0TO135580000241 | [ PIPO
368345 | 06070135580009241 PSME
47755 | | aBGR
116125 | D5070135580005241 JOC
174625 | D6OT0135580005241 | LADE
250440 | 06070135590005241 PIPO
383187 | 060T0135580000241 | 3.7 | PSME
68465 | 060TO135580008241 | ABGR
141156 | 06070135580009241 JJOC
256305 | 06070135580005241 PIPO
411868 | 06070 135580005241 PSME
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Contents lisis available st

Remote Sensing of Environment

Individual snag detection using neighborhood attribute filtered airborne
lidar data

Brian M. Wing *", Martin W. Ritchie “, Kevin Boston “, Warren B. Cohen *. Michael ]J. Olsen ®
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idar-Derived Products

L

Bare Earth Digital Elevation Model (DEM)
— ~1m Resolution

Individual-Tree Based

— ldentify, Locate and Measure Individual Trees

Area- or Plot-Based

|

|
|

Relate Field-Measured Plot Metrics to Lidar Metrics
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| Plot-Based Product Creation Steps
Collect LiDAR-Oriented Field Data

Extract Normalized LiDAR Plot Point Clouds
Derive Plot-Level LIDAR Metrics

Develop Regression Models (LIDAR Metrics vs. Field Data)
Apply Models to Entire LiDAR Acquisition (Rasters)
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| Plot-Based Product Creation Steps
Collect LiDAR-QOriented Field Data

Extract Normalized LiDAR Plot Point Clouds
Derive Plot-Level LiDAR Metrics

Develop Regression Models (LIDAR Metrics vs. Field Data)
Apply Models to Entire LiDAR Acquisition (Rasters)
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Plot-Based Product Creation Steps
1. Collect LiDAR-QOriented Field Data
Extract Normalized LIiDAR Plot Point Clouds

3. Derive Plot-Level LIDAR Metrics

4. Develop Regression Madels (LiDAR Metrics vs. Field Data)
5. Apply Models to Entire LIDAR Acquisition (Rasters)

Canopy Distribution
= (point heights > 2 m)

0 50 100 150 200
Frequency




Variables Description
15t percentile height (m)
Sth percentile height (m)
10th percentile height (m)
20th percentile haight (m)
25th percentile height (m)
20th percentite height (m)

goth percentile height (m)
minimum height (m)
mandmum height (m)
mean height (m)
mode height {m)
standard deviabion of heights (m)
coefficient of vanation of heights (m)
proportion of points above 5 m (926)
proportion of points above 10 m (%)
proportion of points above 15 m (%)
proportion of points above 20 m (%)
proportion of points above the mean height (%)
proportion of points above the mode height m (96)
proport
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| Plot-Based Product Creation Steps
1. Collect LiDAR-QOriented Field Data

2. Extract Normalized LiDAR Plot Point Clouds

3. Derive Plot-Level LiDAR Metrics

4. Develop Regression Models (LiDAR Metrics vs. Field Data)
5. Apply Models to Entire LIDAR Acquisition (Rasters)
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Plot-Based Product Incorporation \ S

Goshawk Habitat Classification




| Plot-Based Product Incorporation

Understory Cover (%)







Plot-Based Product Incorporation

Canopy Cover (%)




288 5256 | 282 4508 -

896.3 | 30028 _;‘3? 3532 _34.3360
45| 4409893 38.7999| 267.7914| 2769915 4595424
' 0 112.2274 | 55.89684
80174

I s 136.1914 | 3231278 7354.336 |
(] 7] 9] :
| 8] 10} 32| 287993] 0.06629 8236 | 267.7574| 1207923 | 71.99537| 3865352
a1 300 2699934 5515758| 315259| 3097433
12 570 5129875 27551 | 344 8956
13 680 6119851 4.086895| 365.085
763 | GB6683.3| 1544728 427.0068
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179995.6 | 0.025360 | 208
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| | 20] 22| 672] 6047853 0.849456| 337.1523| 3363028| 2020214| 6f
ElIE 545| 490488.1| 4855392 354 8767 | 350.0213 | 177.8158| 5]
247454 | 18.4625| 2730983 | 254 6358 | 164.4992| 45
15.90906 331.1601 | 147.7971[ 54]
3671634 | 3329043 | 3292328 | 59
TET6E1.3| 16.82279| 335 9013
196195 2
1817956 | 70.77827
282593.1] 4.089305
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Lidar-Derived Products for Eastside Forests

e Currently Available:
— Canopy Cover
; — Maximum Height & DBH
h — Basal Area
— Individual Tree Layers (Updating)
— TPA by Size Class (by species) (Updating)
— Canopy Cover by Height Strata
Understory Cover
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Lidar-Derived Products for Eastside Forests
e Currently Available (cont.):

Goshawk Habitat (VSS Classes - Ochoco)
Biomass

Volume (cuft. & bdft.)

Canopy Base Height

Crown Bulk Density

Canopy Height
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- completed for Ochoco)

* Stem Map & Density
— Live vs. Dead Tree Attributes (soon)

— Eastside Screens Structure Classes (soon)
— Late Seral ID and Potential Late-Seral ID

— FVS Tree Lists (soon
— Snags (soon)

In Future
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Lidar-Derived Products for Eastside Forests

e |In Future (cont.):

: — Viable Classes and Wildlife Habitat

‘ » Structure Stages, Density, Seral Composition
h — Coarse Woody Debris Presence / Absence

— Understory Vegetation Cover and Hiding Cover
— Riparian CWD Presence

— Many more...
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Applications \

* Increase Field Work & Planning Efficiency

e |dentify Areas of Interest
h — Risk of High Severity Fire
— Wildlife Habitat
— Late Seral & Potential
— Tree Size and Forest Structure

Many more...
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Individual Stand to Landscape Level Assessments

— Interactions and Trade-offs
* Optimize Restoration Planning & Treatments
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Assess & Monitor Restoration Treatments
Just getting started...
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Regional Airborne LIDAR Strategy: Data Acquisition and Management, Product
Development, Incorporation and Training.

USDA Forest Service, Pacific Northwest Region
Version 1.2 - lanuary 2015
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Component Goals

Strategically optimized and efficient collection of quality airborne lidar data for the
region.

Efficient collection and delivery of the lidar-friendly field data required to generate
the defined lidar-derived products.

Efficiently create and generate robust models for the prediction of the defined lidar
products.

Efficiently create and manage final lidar-derived products and incorporate them
into the product delivery frameowrk.

Incorporation of Products Incorporate products into the forest planning and monitoring process at all levels.

& End-User Training Provide practical training for end-users to facilitate efficient and robust
: incorporation of products.
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