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Context

Importance of tropical deforestation and forest degradation and their
Impacts on the provision of forest ecosystem goods and services

Deforestation = conversion of forest
to other land use Intact forest cover Degradation
Vegetative

= regrowth

Degradation = changes within a forest which
negatively affect its composition, structure, function
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Context

Need to characterize and monitor changes / transition stages of forest
cover

Implications to support global conservation policies and to accurately
guantify forest disturbances contribution to global carbon fluxes
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Context

Need to characterize and monitor changes / transition stages of forest
cover

Implications to support global conservation policies and to accurately
guantify forest disturbances contribution to global carbon fluxes

Objective: map the status of tropical moist forest since 1990
Covering the pantropical belt with a focus on evergreen forest

Based on a long and dense time series of Landsat images (30m) from 1982-2021
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Workflow fully integrated in GEE &

Landsat data L L L, L Library oftspectral
(1982-2021) signatures
. L4 LS L7 L8 38,326 sampled pixels
orthorectified top of

atmosphere reflectance Bands, vegetation indices, HSV
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Challenges

Difficulty in processing large image
sets (> 1 million scenes)

Complexity of masking
clouds/shadows, haze, correcting
sensor artefacts and sensor
Inaccuracies

Complex detection of forest cover
changes (esp. forest degradation or
swidden agriculture)

: 1.

——

L
=

o,




Hue

Hue

Requires a good understanding of the multi-spectral signatures of the
various land cover types and noise
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Workflow fully integrated in GEE &

Landsat data L L L, L Library oftspectral
(1982-2021) signatures
. L4 LS L7 L8 38,326 sampled pixels
orthorectified top of

atmosphere reflectance Bands, vegetation indices, HSV

Expert based
classification system
Sequential decision tree

Single-date I I =
classification 1982 1983 o 2021 /
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Every single image of the 40 years Landsat
archive is classified

Identify non-valid pixels (clouds, hazes, shadows ...)

ldentify valid pixels —>  potential TMF cover + non-TMF cover

- Potential TMF cover
B Non-TMF cover
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Workflow fully integrated in GEE &

Landsat data L L L, L Library oftspectral
(1982-2021) signatures
. L4 LS L7 L8 38,326 sampled pixels
orthorectified top of

atmosphere reflectance Bands, vegetation indices, HSV

Expert based
classification system
Sequential decision tree

Single-date I I =
classification 1982 1983 o 2021 /

Transition classes =
temporal sequence of
single-date classification
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Challenges

Full Landsat archive (L4, L5, L7 and L8) since 1982 presents large
geographical and temporal unevenness
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Total number of valld observatlons (1982 2019)
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Method

Temporal sequence of single-date classification (non-valid, TMF, non-TMF) at the

pixel level

B Valid observation |l Disruption

No disturbances (non-TMF) detected

B Valid observation [l Disruption

Canopy opening in 2010
Detection on non-TMF since then
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Deforestation

Temporal sequence of single-date classification (non-valid, TMF, non-TMF)

2017 - 05 2017 - 06 2017 - 11 2018 - 07 2019 - 07




Identification of sub-classes
 Using timing (dates, duration)

and number of disturbances

« Using ancillary information
completed by visual
interpretation of high-

resolution

Initial
classification

Transition mapping

Main
Trajectories

Sub-classes

Evergreen forest cover

| Short-duration |

disturbance

Evergreen forest cover

EVERGREENM
disturbance forest cover
FOREST
i Long-duration disturbance
DOMAIN
- Evergreen forest cover || Disturbances [—*
H Other land cover *
OTHER LAND Other LC
COVER .  Vegetation
Other land cover Evergreen forest cover g regrowth

undisturbed
"
forest

Conversion to
Plantations

Conversion to
Other LC

Short-duration
disturbance
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Patterns of deforestation

Venezuela

Plantations in

- Undisturbed forest - Undisturbed mangrove

- Short-duration degradation Deforestation started in 1990-2009
- Long-duration degradation e Deforestation started in 2010-2016
Forest regrowth

- Recent disturbances (started in 2017-2019)

- Seasonal and permanent water

- Deforestation to water

- Old to young plantations

Deforestation within the plantations



Patterns of degradation
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- Undisturbed forest - Undisturbed mangrove - Seasonal and permanent water
- Short-duration degradation Deforestation started in 1990-2009 - Deforestation to water

- Long-duration degradation e Deforestation started in 2010-2016

- Old to young plantations
Forest regrowth

- Recent disturbances (started in 2017-2019) Deforestation within the plantations



Full dataset (1990-2020) at 30m available in GEE and through the TMF explorer for
visualisation and download: https://forobs.jrc.ec.europa.eu/TMF/
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Long-term (1990-2019) monitoring of forest cover
changes in the humid tropics
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https://forobs.jrc.ec.europa.eu/TMF/

Conclusions and perspectives

TMF monitoring provide complete and detailed information on evergreen forest dynamics (by exploiting
every valid pixel of the Landsat archive)

Wall-to-wall maps of tropical evergreen forest cover dynamics at 30-meter resolution
Classification of change trajectories (regrowth, deforestation, degradation)
Extent of the tropical moist forest, remaining and disturbed for each year
Discrimination between deforestation and degradation
Characterization of disturbances by their timing, intensity and sequential dynamics

|dentification of tree plantations & changes within the plantation areas, conversion to water

The use of long time series & single-date image allows capturing more disturbances (logging and
deforestation) and characterizing the transition stages

Perspectives: the maps will be updated to future Landsat images and the methodology is currently
being adapted to Sentinel-2
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C. Vancutsem', F. Achard', J.-F. Pekel', G. Vieilledent’®>* 5. Carboni?, D. Simonetti’, efscience. Na clim 2

1 e 7 ongral US. Government
1. Gallege ', L. E. O. C. Aragao”, R. Nasi Works. Distributed
under a Creastive
Accurate characterization of troplcal molst forest chamges Is needed to support conservation policles and to Commans Astribution

quantify thelr contribution to global carbon fluxes more effectively. We document, at pantroplcal scale, the ex- Licanse 40 (CC BY).
tent and changes (degradation, deforestation, and recovery) of these forests over the past three decades. We

astimate that 17% of tropical molst forests have disappeared sinca 1920 with a remalning area of 1071 million hect-

ares In 2019, from which 10% are degraded. Our study underiines the iImportance of the degradation process In

these ecosystams, In particular, as a precursor of defarestation, and in the recent Increase In tropical molst forest

disturbances (natural and anthropogenic degradation or deforestation). Without a reduction of the present dis-

turbance rates, undisturbed forests will disappear entirely In large troplcal humid reglons by 2050. Qur study

suggests that reinforcing actions are needed to prevent the Initlal degradation that leads to forest dearance In

45% of the cases.

« About 17% loss of TMF since 1990 (~ 220 million ha)

 Remaining forest area of 1088 million ha in 2020 of which 12% is
degraded

* 5.5 million ha of deforestation and 6 million ha of degradation, on
average each year

About half of the forests degraded annually are subsequently
deforested.

European
Commission




JRC TECHNICAL REPORT

Status and trends up to
year 2020
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Deforestation and Forest
Degradation in the Amazon

I Deforestation
Forest degradation
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Legal Amazon - Brazil (Primary Forest in 2000, INPE)
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