
Geophysical Research Abstracts
Vol. 20, EGU2018-14032, 2018
EGU General Assembly 2018
© Author(s) 2018. CC Attribution 4.0 license.

Global Greening but local Browning: an overview of Earth Observation
trends over the last four decades
Maria J Santos (1,2) and Stefan C Dekker (2,3)
(1) University of Zurich, Department of Geography, Winterthurerstrasse 190. CH-8057 Zurich, (2) Utrecht University, Utrecht
University, Heidelberglaan 2, PO Box 80115, Utrecht, Netherlands (m.j.ferreiradossantos@uu.nl), (3) Faculty of Management,
Science and Technology, Open University, Heerlen, The Netherlands

Global greening is one of the most important vegetation trends on Earth. Recently, however, new patterns of
browning are emerging and linked to more and better generalized knowledge on the interaction between key
drivers of greening. The four key drivers of greening are CO2 fertilization, nitrogen deposition, climate change
and anthropogenic land cover change. Greening due to increase in plant growth has been attributed to (i) trends
that dry regions become drier, (ii) increases in temperature, and (iii) declines in nitrogen deposition. The balance
of positive and negative effects of drivers on plant growth will result in a greening or browning trend.

During the past four decades many studies have identified trends in greening and browning based on Earth
observation data and derived products. In addition to the attributed drivers, other factors might also affect the
detection and attribution of greening and browning trends, namely (i) the length of the observation period, (ii) the
sensor specifications (spatial and temporal resolution) and sensor performance, (iii) the level of processing of the
metric used, among others. To our knowledge, while studies have looked into the greening and browning trends
with the most recent and accurate data, there is a lack of an historical overview of these trends over the Earth
Observation record. In this presentation we will review how greening and browning trends are dependent on the
observation time series, the sensor specifications, metric used, and link these trends to the drivers of increased
plant growth.

In total we reviewed 61 peer-reviewed publications from 1980s to 2017. The average length of time series
analysed in these studies was 18.4 yr (std=8.6 yr). Browning was observed in 13% of these studies, mostly when
shorter time series were analysed. Trend analyses were mostly based on the Normalized Difference Vegetation
Index – NDVI (52%) followed by Leaf Area Index – LAI (25%). Interesting was that no browning trends were
observed when using LAI.
Attribution of trends changed over time, and the relative contribution of the four key drivers has changed over
time. Although CO2 enrichment is still the main driver, its effects level-off after 2000. In the late 2000s, attribution
was linked to growing season length, and drought attribution was predominant in the late 2000s. The most recent
analyses and re-analyses since 2010s show nitrogen and pasture/grazing as other emerging drivers.
Based on our analyses we can improve our understanding of regional differences and how different mechanisms
may be influencing greening or browning trends, and can use this for further predictions.


