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This study explores 40 years of vegetation dynamics across 96.2% of continental Chile —— I — (1982.2022) (1982-2022)
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using multi-sensor Earth Observation data. It integrates AVHRR, MODIS, Landsat, and ~. \ 3
ERAS datasets to assess greening and browning trends and their connections to climate - T N
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While climate change—characterized by decreasing precipitation and rising ( - e
temperatures—partly explains these trends, anthropogenic factors, especially § /
afforestation, play a dominant role in greening. & ‘i , "
The results provide critical insights for informing land degradation, desertification 3
mitigation, and sustainable land-use policies in Chile. SEE ‘ r
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- Filtering process:
(AVHRR - NDVI) data with NDVI Slope and Trend Extraction of values Analysis of 40 years of vegetatlpn d\/namlcg, determlnlng the presence of two major
values >0.04 calculations according direction of phenomena, browning and greening, respectively defined as vegetation loss and gain.
(Banerjee et al., 2020) trends Greening was found in mostly forest areas associated with temperate climates. Browning
Vegetation Filtering process: found mainly in arid and semi-arid areas, but also in southern part of Chile (Patagonia).
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(MODIS ) NDVI) values >0.02 . cge . DGreening with ppmm decrease and t2m increase
AEMUSEIE NEEEYe AVHRR - NDVI MODIS - NDVI Significant Negative ~ AVHRR - NDVI MODIS - NDVI Significant Positive I Erowhlng with ppmim decrease and €2in Increase
Selection of trends (Browning) Significant Negative Significant Negative Long-term Trend Significant Positive Significant Positive Long-term Trend Browning with ppmm and t2m increase
Trend Trend 1981 - 2022 Trend Trend s (1981 - 2022) o .
Validation with Vegetation (1981-2013)  © (2001 -2022) : : (1981 - 2013) (2001 - 2022) Sl S
EVE D] S Precipitation maeiegtrflgg‘i’étal egetatio U VO | 1
(Rivera-Marin et al., (ECMWF) station data d\[namICS :i‘)“s '. %‘? : e
2022) Significant Positive oL e F Sisiteoeive
trends (Greening) ¥ ‘ Shniel 28 M = temperatire
Temperature Validation with | ‘ ke
meteorological ‘ e
(ECMWF) station data ] {
Validation with & 2 g
- PrECipitation (ECMWF) meteorotogical "’\ : \ Antofagasta
Composition of Station data \ x & 5
Land Cover summer months % 53 F e
. ! e | 0% e
(Landsat 5-8) images for each 5 TEF bis:
years o o
3 : g} Valparaiso
Greening trend where Greening OR Browning trend ’:3‘:‘ — . 3 e j
m precipitation decreases and where No Change of LULC Sy e & N e
temperature increases 0o 20 s R bo 2 s fo_20 s 00 w0 St a0 sw 0 20 s
Greening or Browning where
Browning trend where main LULC change was to
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prECIpiEEion learesses eri _ AVHRR-NDVI | MODIS-NDyI | Longterm AVHRR-NDVI | MoODIS-NDvI | -oneterm
_ temperature increases Anthropogenic trend trend
Climate Conditional - Conditional Greening or Browning where 340,875 km2 106,825 km?2 30,850 km2 247,775km2 | 228,960 km2 59,600 km2
influence Scenarios Intiuence = Scenarios  [Jlfmain LULC change was to Forest (45.05%) (14.12%) (4.1%) (32.75%) (30.26%) (7.88%)
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e e e « Browning: ~4.1% of Chile's territory (~30,850 km®) shows browning, suggesting L oy Desat/omen R 564
. . M To Forest
precipitation and Greening or Browning where ONgoIng land degradatlon. 170 Desert
. H 0 2 : : : : 0 9 To Urban
temperature increases main LULC change was to Urban * Greening: ~7% (~59,600 km?), primarily in temperate zones, shows greening—73%
linked to afforestation.
- Climate Trends: Nationwide, precipitation decreased (~0.3 mm/month/year), and — —
temperature rose (~0.5°C) over 40 years.
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LES ACLITOLSLEDE * Drivers: Only ~18% of vegetation trends are strongly climate-linked; most areas are
influenced by other factors. Greening correlates with land use change to forests,
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