
The overall goal of 
this research is to 
create a 
methodology for 
accurately mapping 
vegetation at the 
species-level, using 
remotely sensed 
multispectral 
imagery, elevation 
data, and flora 
surveys collected at 
River Ridge Ranch.

Our team successfully produced a vegetation classification of River Ridge Ranch, which approaches the 
species-level. As a result, we identified and compiled a methodology which may be employed and built 
upon by future researchers. We demonstrate that combining OBIA with supervised classification 
techniques provides the potential to identify vegetation more accurately. The trees selected in this study 
were classified successfully along with several other land cover classes.
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Plant species location data 
and aerial imagery were 
collected on-site using 
ESRI Collector for ArcGIS 
and a Sensefly eBee X, 
fixed-wing drone, 
respectively. WorldView-2 
imagery was purchased for 
its additional bandwidth. 
Subsequent vegetation 
datasets were created as a 
product of OBIA 
segmentation and 
classification methods.

While we had success applying OBIA segmentation 
for classification of tree species at River Ridge 
Ranch, there were limitations that could be 
addressed moving forward. A more extensive flora 
survey could provide complete spectral profiles for 
targeted species and allow for a conditional approach 
to classification rather than sampling. In summation, 
we laid the foundation for species-level vegetation 
mapping at River Ridge, but continued research 
could yield a streamlined and 
ubiquitously-applicable methodology. 
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Figure 1.  Location of River Ridge Ranch in Springville, CA

Discussion

The team experimented with multiple methods of 
segmenting and classifying both WorldView-2 and 
sUAS imagery. Additional datasets, including 
nDSM, NDVI, and flora point data, were drawn 
upon to create a novel methodology for species-level 
supervised classification. Full methodology can be 
accessed via the adjacent QR code.

Our project demonstrates the efficacy of 
object-based image analysis in producing 
species-level vegetation classifications. An 
abundance of training samples are necessary to 
perform an accurate classification. We therefore 
recommend the collection of more known plants 
using high precision GPS. The limited number of 
points our team collected was a primary limiting 
factor in producing a map with a more varied species 
representation. We also determined that higher 
spatial resolution imagery, coupled with an 
elevation-derived tree canopy layer, is most ideal for 
the production of species-level image segmentation 
and classification. The lower spatial resolution of 
WorldView-2 imagery made it difficult to 
differentiate between individual trees, and therefore 
challenging to apply its additional bandwidth to the 
sUAS pixel size for discriminating between 
vegetation species.

Figure 3: Created using WorldView-2 imagery from July 20, 2017 
pan-sharpened to 0.5 meter spatial resolution. WorldView-2 imagery uses 
eight spectral bands. The classification was created using the SLICO 
superpixel segmentation algorithm followed by a supervised classification. 

Figure 4: Created using sUAS imagery collected from April 1, 2019. The 
four-band multispectral sUAS sensor provides a spatial resolution of 
approximately 0.15 meters. Individual tree objects were separated using an 
nDSM-weighted multiresolution segmentation algorithm. 

To access a step-by-step technical 
document of the methodology, 
please scan the QR code to the left.

To access the Story Map for this 
project, please scan the QR code to 

the right.

CAPTION

Figure 2: The graphic depicts the multispectral and thematic layers used in 
the methodology. From bottom to top: True Color, nDSM, NDVI, False 
Color Composite, Tree Canopy, and Classification. 

WorldView-2 Superpixel Segmentation and 
Classification

sUAS Multiresolution Segmentation, Region-Grow, and 
Classification
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