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Satellite Remote Sensing of
Land Use & Land Cover Change

Where? Mapping Higher Resolution
(infrequent coverage)

When? Monitoring Frequent Coverage

(lower resolution)

Why? Analysis Multi-sensor studies
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. Urbanization Zero or Minor Loss

Curtis et al., 2018

B Commodity Driven Deforestation Shifting Agriculture | Forestry B Wildfire
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Land Use: Deforestation & Degradation

Stand-replacement disturbances . g
e ; Selective logging Map-based estimates
(human-induced and natural) -

Tyukavina et al., 2017




Deforestation Monitoring in 2018:

1)Broad use of freely-available satellite data has spurred innovation
and changed the discourse at national and international levels.
1)PRODES, DETER, CAR, Soy Moratorium, etc.
2)REDD+

2) Estimates from different systems still disagree.
1)Main difference is the treatment of forest degradation.

2)Righting past wrongs in estimates of deforestation will help to understand
patterns of land use and climate sensitivity.

3) Putting the Amazon in context.
1) Replicating Amazon systems in the Cerrado and Mata Atlantica.
2) Forecasting, managing human-dominated landscapes in the Amazon.
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Feliz Natal, MT 1984-2015
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Full Carbon Accounting For REDD+
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Lidar and Plot Data Online:
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http://www.paisagenslidar.cnptia.embrapa.br/webgis/

Estimated aboveground carbon stocks from airborne lidar (5000 m x 200 m)
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Biomass Recovery Following Degradation

 [dyear Syear |10 year |15 year

Logging 55% 71% 78% 82%

Burn 3x 10% 26%

Rappaport et al., 2018






Preliminary estimate of fire-induced carbon losses 2015-2016:

Southern Amazon

Northern Amazon
Total

2016 Deforestation

*2015 and 2016 Fires, Combined
** INPE-EM
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Forest Degradation:

 The combination of Landsat and lidar provides a powerful tool to
characterize the spatial and temporal patterns of frontier development.

* Degraded forests cover a large (and growing) proportion of frontier
regions.

* Frontier forests have lower carbon stocks, following decades of logging,
fire, and fragmentation, even after 5+ years of recovery.

* Burned forests have lower carbon stocks than logged forests, and recover
more slowly following forest degradation.

» Airborne lidar data capture fine-scale heterogeneity in forest carbon stocks
over spatial scales needed for REDD+ monitoring, reporting, and
verification.
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(b)Humid tropics,

burned area per 1 Closed canopy

land cover type 1 Open canopy

—31 Cropland
——  Total

(d)Semi-arid tropics,
burned area per land cover type

Burned area per land cover

Andela et al., 2017 Science
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Relative change in pasture area

10 15 20 ) 2 3 4 5
Relative urban population change Relative change in cattle number

Population & cattle rose exponentially between 1970-2015 in the 24 countries with
most burned area, driven by urbanization and increasing stocking density.

Andela et al., 2017



Alone, restricting
further deforestation
will not protect
Amazon forests from
greater fire risk in
coming decades.

a) Fire sensitivity
to land use

Today

Climate
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= ¢) Climate-land use

b) Fire sensitivity = _ _
: 00512551 2 48 interaction
to climate

13 Total burned area (10° km?)

54 Percent “fire-free” forest (< 0.05% burned per year) Le Page et al.. 2017
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Fires

* Worldwide decline in burning, including across the Amazon arc of
deforestation.

* Fewer fires presents some difficult tradeoffs for conservation, land
UENERENE)

 Satellite remote sensing provides a means to track risk, real-time
changes, to facilitate more active management.

* Can Brazil’s Forest Code serve as a vehicle to incentivize less burning
in the Amazon and more burning in human-dominated landscapes
across the Cerrado?
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