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— Only possible if these bush encroaching species
can be spectrally discriminated

— Hence the use of spectral similarity measures




mVihas & Questions

- Alm: To explore the spectral discriminability of bush
encroaching species as seen by the CAO hyperspectral
Imagery for the Bushbuckridge, Sabi Sands & KNP region

. Questions:

- 6 Main bush encroaching species were investigated:

Combretum apiculatum; Dichrostachys cinerea; Terminalia
sericea; Dalbergia melanoxylon; Maytenus acuminata;
Strychnos madagascariensis




Definition: The suppression of palatable grasses
and herbs by encroaching woody species (trees &
shrubs) which are unpalatable to domestic
livestock

Prevalent in Savanna ecoregions

lmpacts:

Reduces arable land & threatens livestock
production

Threatens sustainability of pastoral systems &
threatens livelihoods

Reduces biodiversity & causes food insecurity




Bush Encroachment




SAM: calculates the spectral similarity by measuring
the angle between the spectral signature of two
samples/species

SID: calculates the probabilistic behaviours between
spectral signatures

SID-SAM: enhances discriminability by making

similar spectra more similar & makes dissimilar
spectra more distinct

PSD: calculates the relative capability of all spectra to
be discriminated from others - used to establish a
comparable statistic to see which measure yielded the
best results




CAO Study Area Map of the Greater Kruger National Park Region




VEhliodology

The following main analytical tasks were conducted:

SAM, SID & SID-SAM matrices for:
the entire spectral range (394.3nm to 1044.9nm)
: , , Visible & Near-Infrared

. Wavelengths where carotenoids & xanthophyll were
most expressive (422.6nm, 450.9nm, 479.2nm,
649.3nm)

. Transformed (Continuum removal) red, blue & visible
absorption features

Probability of spectral discrimination (PSD) to
determine which index yields the best results




Vigihodology (continued...)

=« Pure pixels (reference spectra) of the 6 bush
encroaching species were extracted at canopy
level over the available spectral range

- Done by overlaying GPS point shapefiles of the
trees over the high res hyperspectral imagery and
using the spectra profile tool in ENVI 4.5 to collect
only the pure pixels of each species’ canopies

- The spectral reflectance values of the pure pixels
for each species were compiled in Microsoft
EXCEL

- Three spectra similarity measures ~ Spectral
Angle Mapper (SAM), Spectral Information
Divergence (SID) & a SID-SAM combination ~
were applied to the average species spectra on a
pair-wise basis to create matrices




Mean Spectral Profile of the 6 BE species
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mple of matrix output

combrapic | | oassarsase 0133487573 0130417939 0221305435 034350105
remsen  |oasszzszss | 0033700207 002061871 0090247003 002410239
_
Dichrocner | 0130417939 002061874 002008885 | 00959026 0015350619

0.221305435| 0.090247003|  0.096442996 0. 095902 o 091238772
trych madag 0.134390105 0.024102399  0.02172208 0.015390619 0. 091238772




Wyerall SAM results across the spectra

scenarios
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Rireliminary Results for SID
Total SID values of the different species for each spectral

scenario
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RieliminaryResults for SID-SAM (tan)

Total SID-SAM (tan) values for different species for

each spectral scenario
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OVverall PSD Resulis

Total PSD values, combining all spectral scenarios, for
SID, SAM & SID-SAM (tan)
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elimiinary Conclusions

= The SAM results proved to be most reliable, with lower variability,
especially for the spectrally similar species (Termlnalla Sericea,
Dichrostachys cinerea & Stychnos madagascariensis)

~Also within the SAM results, the two species Combretum apiculatum
& Maytenus acuminata still remain spectrally distinct

- Combretum apiculatum is the most spectrally distinct species
-Terminalia sericea Is the least spectrally distinct species

-The research question can now be answered

- Best spectral band/region was concluded to be the visible region
according to the SAM results

- The secondary plant chemical spectral absorption wavelengths do
aid in discrimination mainly with the Combretum apiculatum species.
This was not very effective for the other species

- The continuum removal transform results did not produce higher
SAM values than visible or the entire spectrum results

- The transformed visible spectrum of 564.2nm-706nm results,
however, showed a positive SAM result of 2.32 which illustrated the
particular influencing region within the visible spectrum
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