The problem /, Methods

Timely, accurate detection of southern pine beetle A N . Located SPB-attacked pitch pine (Pinus rigida Mill.) on
(Dendroctonus frontalis Zimmerman; SPB) : Long Island, New York (June 2022). We followed seven
outbreaks is key to managing this tree-killing | _ ‘ outbreaks throughout the season.
beetle (1,2). Early detection is key, and is e, g . Recorded visible tree decline symptoms, including
effectively accomplished in the historical range . needle color, and SPB stage at breast height every two
using aerial flyovers. Observed differences in the B N .. weeks.
attack phenology and the rate of visible symptom Asal LR P . Captured aerial multispectral imagery of each outbreak
development in pitch pine on Long Island call into il 3§ ’ in July and September 2022 using a DJI P4
qguestion the utility of this approach. g e B ‘? 7. Multispectral UAV.

kL % e L4 . Image processing:

Our idea LA o T A. Segmentation:

Stressed trees are known to show spectral — " . Proc_juce a 3D_ poi_nt clqud using Structure-from-
signatures that we can't see with just our eyes (3). N 4 ~ Motion modeling in Agisoft Metashape sottware
Can SPB attack be detected by multispectral ' . Run 8 tree detection algorithms: 6 in ArcGIS
cameras, which capture infrared and near infrared Pro (using a canopy height model) and 2in R
light? These wavelengths of light are beyond the N R s (using marker-controlled watershed

visible range, but have been used to identify tree ; segmentation)
stress in other situations (4,5). i needle color and SPB stage in over 300 attacked trees. | . Validate the models using manually digitized

(traced) tree crowns

. B. Classification:
We compare tree decline symptoms i. Extract spectral data from the best

after SPB attack using grou nd- segmentation model using eCognition software

based surveys an d unp" oted aerial EEE kb iil. Finalize decline class designations
_ Ny s ) iii. Run object-based classification in Python using
vehicles (UAVS , Oor “drones ) Random Forest, Classification and Regression

Trees, and Support Vector Machine algorithms
C. Calculation of image object features (10
geometric, 8 texture, 11 spectral) and 20 spectral
iIndices in eCognition software

Currently: We are segmenting the imagery
and evaluating which decline classes to use
for classification. We have identified 20
spectral indices to calculate.

it.ly/spb_uav

Preliminary Results — Aerial Imagery

False color (near-infrared, red, green)
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Needle color
Reflectance
s

SPB sta
Visual assessments of needle color from Eisss
the ground suggest that by the time
needles turn red, the next generation of
SPB have already emerged from the tree.
Of 1000 foliage observations, we s BB B o TR g, G b RN ing, WL T meEEE
recorded only 6 trees with yellow needles. “ae BiY (R %, e 8 R §, oot W iy o LT G « We present the first analysis of UAV-collected multispectral
Most SPB-attacked pitch pine foliage L0 e\ e Al R e R e e R e R imagery in the SPB system.
transitioned directly from green to red. TR { o e o » We are currently running segmentation algorithms.
This stands in sharp contrast with tree i Ml Orthomosaics, created by stitching together thousands of drone photos, provide . Needle color may not be a good indicator of SPB brood stage.
decline behavior in the southern range, C o A HEER LI  detailed representations of the canopy. Comparing true and talse color - This contradicts previous literature, which suggests
where yellow/orange needles indicate LW Tl | orthomosaics suggests that near-inirared reflectance correlates with tree stress. management decisions based on needle color (1,6,7). We found
both active SPB trees and the direction of ¢ A 2 U8R Infalse color, tree decline is shown in green. Through segmentation, we wil that the foliage of SPB-attacked pitch pine trees rarely ever
spot growth. We also observed a wide g b | calculate each tree crown’s average reflectance for each of our 5 spectral turned yellow. By the time needles changed color from green to

variation of pitch tubes and are working T /R bands. We will calculate spectral indices for each tree crown, with the goal o red, the next generation of SPB already emerged.
On quant|fy|ng CharaCtenSt'CS The variety of pitch tubesurprised us. Fresh pitc tubes dlﬂ:erentlatlng between healthy & unhealthy treeS

ranged from dark and crumbly to light and gooey. Poster Template by Susanna L. Harris
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