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Deforestation Ramankutty et al. (2007)

Rationale: Secondary Vegetation Y

- Post-deforestation vegetation dynamics
are complex and depend on growth rates
and land management.
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- Knowledge on spatial and temporal
configuration of tropical secondary
vegetation is sparse.
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Rationale: Objectives

A 28-year time-series of Landsat TM & ETM+ imagery (1985 — 2012)
was used to:

1) Capture regional scale secondary vegetation trajectories in the
extensive pastoral system of southern Para.

© Google Earth

2) Perform a large-scale analysis of the spatial configuration of secondary
vegetation over a gradient of land use systems.
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1) Methods: Metrics Computation

Computation of annual statistical
metrics from cloud-free
observations (Griffiths et al. 2013).

Vegetation phenology allows for
distinction of spectrally similar
land cover types

(Muller, Rufin et al. 2015).

Dry-season temporal window
(DOY 145-250) to emphasize
relevant phenological
characteristics (Rrufin et al. 2015).
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Methods: Secondary Vegetation Phenology

« Landsat TCW data (2008)

« 10,000 samples of grass-dominated areas (bright grey)
and secondary vegetation (dark grey)
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Methods: Metrics Robustness

- Overall accuracies (OA) with changing observation density:
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« Mean OA =+ one standard deviation o Effect of last available observation
(vertical bars) for a decreased number timing on OA.
of available observations.
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1) Methods: Trajectory Aggregation

- Capture regional scale secondary vegetation dynamics using
trajectories of dry season metrics.
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1) Results & Discussion: Sec. Vegetation Trajectories

- Region-wide vegetation dynamics on cleared lands.
- Values — -1.2 commonly found in secondary vegetation cover.
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1) Methods: Trajectory Aggregation

- Differences in trajectories indicate varying time-frames with
Increased secondary vegetation cover.

= Integral allows for comparison between trajectories.
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1) Results & Discussion: Integral Time Series
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2) Methods: Pixel-Based Thresholding

- Analyzing the spatial configuration of secondary vegetation
(1985-2012).

- Empirically derived spectral and temporal thresholds for mapping
secondary vegetation.
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2) Results & Discussion: Spatial Configuration

- 33% of the deforested area is
covered by secondary
vegetation.

- Secondary vegetation clusters
In proximity to forest edges.

Parad
Sec. Veg. hormalized to deforestation area

= ° .
s B \ — Para
/ o o\o ----  Mato Grosso
I/
\ ;
o | /
=T o g <
/ N ) Mato Grosso
[s]
’ \
T o
— o
8 o]
=
: W\ |
= o] s s} [« s} -
% g | o'o’ . Of \\‘ 0o ©o® o o 2o \o
4 . s} \ b, / A
o b o
i ¢ © o
ouff o\ e | -
= % . L o® ol Regrowth duration ‘
o., @ 05 g [¥rs] 2 |
235 ‘
o |
[ [ [ [ [ [ < ' iy - >5
1985 1990 1995 2000 2005 2010 Wy —

Muller et al. (in prep) | 10



Department of Geography - Geomatics Lab HUMBOLDT-UNIVERSITAT ZU BERLIN

Concluding remarks

- Landsat-based metric time series carry potential for monitoring post-
deforestation vegetation dynamics in the tropics (1,2). ;

- On a regional scale, levels of secondary vegetation decline with
increasing land use age (1).

- Changes in environmental policy and food markets potentially
contribute to secondary vegetation dynamics (1).

- Over the study periods, one third of the cleared areas were covered

by secondary vegetation, with a declining tendency since the early
2000s (2).
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