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Background

An efficient means to map and monitor tree plantations is
needed to detect tropical land use change and evaluate
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Hypotheses Results Conclusions

 Hyperspectral data discriminated tree plantations (TP) from
mature forests (MF) and secondary forests (SF), but MF and SF
were poorly discriminated (Figure 2).

 Adding multi-temporal Landsat data significantly improved
classification accuracy of SF and TP (overall accuracy: 92.7%).
(Figure 2).

* We accurately classified all six TP spp. (Figure 3). Non-native tree
species had higher classification accuracy.

 Non-native tree species made up the majority of tree plantations
in 2005 (Figure 4), but they were more rapidly converted to
cropland and pasture than native TP from 2005 to 2011 (Figure 5).

1. Hyperspectral classification of secondary forests and tree plantations
was improved by the addition of multi-temporal Landsat data; tree
plantation species were accurately classified as well.

1. Hyperspectral + Landsat data will increase discrimination of
secondary forests and tree plantations from mature forests,
compared to hyperspectral imagery alone.

2. Increasing the persistence of regenerating forest cover requires PES
to favor native species and secondary forest over exotic species.

2. Hyperspectral + Landsat data will distinguish the principal
species comprising tree plantations.

3. The integration of hyperspectral and multitemporal data for
enhanced land cover classifications can improve forest monitoring in
reforesting tropical landscapes.

3. Cross-sensor integration will permit monitoring of the
dynamics of secondary forests and tree plantations in
northeastern Costa Rica.

Methods

e After LDA, we compared two Random Forest (RF; 3) models:
 hyperspectral data alone (Spec; a HyMap 2005 mosaic)

Figure 4: Final

* hyperspectral and Landsat data (SpecLS). Background seventeen-class land
* Landsat data: multitemporal metrics derived from a four-date Landsat Banana cover map. The HyMap land-
image stack (1986-2005). Calculated two indices of temporal - Pleeit bt use classification is shown inside
variability in Landsat band 5 (Figure 1). . T the white outline. The regional
* Model accuracy evaluated using a subsampling bootstrap of ol B Pineapple forest-nonforest map outside the

white outline is derived from 2005

independent validation points (n=1637). e 2): nonforest
danasat Imagery (4); nonrtorest IS

: shown in light gray and forest in

Figure 1: Images S Bare soil/sand light green.

of the study area. - Clouds
The top image showsa | .

metric derived from Citrus

mean of the Euclidean YRR

distance in Band 5 for all | Pasture

image pairsinalandsat [ .
time series (1986-2005). |
The bottom image | Hieronyma

shows a HyMap mosaic. |- LN ¥ xR SN | . S P

HyMap "'f : + B . " i .‘r~=, a8 i 3 " F ot M | ' T B & e Tectona

h | R T G N W -t R o ; L ke o Acknowledgements:

yperspectra Terminalia

Andres Sanchun and Dr.
Margaret Kalacska. This
work was funded by
NASA NESSF Fellowship
NNX10AP49H.

mosaic, 2005

Literature Cited

1: Puyravaud, J.P., P. Davidar, and W. F.
Laurance. 2010. Cryptic destruction of India’s
native forests. Conservation Letters 3:390-394.
2: Sterling, S., and A. Ducharne. 2008.
Comprehensive data set of global land cover
change for land surface model applications.
Global Biogeochemical Cycles 22.

3: Breiman, Leo (2001). "Random Forests".

Figure 1 legend:

The San Juan-La Selva
Biological Corridor
(2466 km?)

Parks and wildlife

e Machine Learning 45 (1): 5-32.
refuges (Shades of 4: Fagan, M.E., R.S. DeFries, S.E. Sesnie, J.P.
grey). Arroyo, et al. 2013. Land cover dynamics
HyMap following a deforestation ban in northern Costa
. . Rica. Environmental Research Letters 8:034017.
hyperspectra La Selva Biological

*Producer’s accuracy is defined as 100 minus the error of
omission for a given class, and user’s accuracy is defined as
100 minus the error of commission for a given class.
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