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China and India Lead in Greening of the World
Intensive Agriculture Essentially Contributes to the Greening of the World – Satellite Data Reveal
Massive Anthropogenic Influence – Publication in Nature Sustainability
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Mixed blessing: the growing global greening is due to increases in agricultural yields –
which need fertilization and increased irrigation. (Photo: Markus Breig, KIT)

The Earth is getting greener – and the dominant driver of the increasing leaf area of vegetation and biomass, which has been
observed for decades now, is man-made intensive agriculture
and forestry. This is the result of an international team of researchers also from Karlsruhe Institute of Technology (KIT), who
evaluated high-resolution satellite images of the Earth. Their
study “China and India Lead in Greening of the World through
Land-use Management” is now published in Nature Sustainability (DOI: 10.1038/s41893-019-0220-7).
China’s and India’s shares in the greening of the world amounts to
about one third, although both threshold countries cover about nine
percent of the global vegetation area only. This is the result of an
evaluation of high-quality NASA satellite data. “For 18 years now, we
have measured vegetation on Earth by means of satellite-based remote sensing. Satellite sensors enabled us to monitor the Earth with
a spatial resolution of 500 m over this period,” says Dr. Richard Fuchs
of the Atmospheric Environmental Research Division of KIT’s Institute
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of Meteorology and Climate Research (IMK-IFU) in Garmisch-Partenkirchen, KIT’s Campus Alpine. The geographer and co-author of the
study mainly analyzes global patterns, causes, and environmental
consequences of intensification of agriculture.
It has long been known that the world is getting greener. “So far, increased concentration of the greenhouse gas carbon dioxide (CO2) in
the atmosphere has been assumed to stimulate plant growth. But in
this case, greening of the globe would have to be more homogeneous,” Fuchs explains. Latest satellite data from the years 2000 to
2017, however, revealed greening patterns that are strikingly prominent in cultivation and forest areas in China and India, but also in Europe.
Greening Is a Mixed Blessing
Since the early 2000s, agricultural areas in China and India have remained about the same. Still, production of food, such as crop, vegetable, and fruit has grown by about 35 to 40 percent since 2000 in
these most densely populated countries worldwide. “This increase in
yield has to be attributed to the increased use of fertilizers and enhanced irrigation,” Fuchs says. As regards to the effects of fertilizers
e.g. on water quality, the scientist points out that greening is a mixed
blessing. Supply of the plants with potassium, nitrogen, and phosphorus increases the biomass volume and enables several harvests per
year. The countries thus decisively contribute to securing food supply
of global population. However, overfertilization still is immense in
nearly all agricultural regions of the world, the result being environmental pollution. Moreover, China is presently carrying out its ambitious “great green wall” project to stop desertification.
“For long years, it has been impossible to determine anthropogenic
influence. Now, we know better which important influence humans
have on climate as a result of their strong interference with nature,”
Fuchs says. When considered in models, these findings may contribute to a better understanding of processes of the climate system.
The study was carried out by scientists from the US, China, India,
France, Denmark, Norway, and Germany. Some of them also are authors of reports of the Intergovernmental Panel on Climate Change.
“In this way, our fundamental research is incorporated in sciencebased decision-making of politics,” Fuchs emphasizes.
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Original Publication:
Chi Chen, Taejin Park, Xuhui Wang, Shilong Piao, Baodong Xu, Rajiv
K. Chaturvedi, Richard Fuchs, Victor Brovkin, Philippe Ciais, Rasmus
Fensholt, Hans Tømmervik, Govindasamy Bala, Zaichun Zhu, Ramakrishna R. Nemani, Ranga B. Myneni: China and India lead in greening of the world through land-use management. Nature Sustainability,
January 2019: http://dx.doi.org/10.1038/s41893-019-0220-7

More about the KIT Climate and Environment
http://www.klima-umwelt.kit.edu/english

Center:

Being “The Research University in the Helmholtz Association“,
KIT creates and imparts knowledge for the society and the environment. It is the objective to make significant contributions to the
global challenges in the fields of energy, mobility and information.
For this, about 9,300 employees cooperate in a broad range of disciplines in natural sciences, engineering sciences, economics,
and the humanities and social sciences. KIT prepares its 25,100
students for responsible tasks in society, industry, and science
by offering research-based study programs. Innovation efforts at
KIT build a bridge between important scientific findings and their
application for the benefit of society, economic prosperity, and the
preservation of our natural basis of life.
This press release is available on
http://www.sek.kit.edu/english/press_office.php.
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The photo in the best quality available to us may be downloaded under www.kit.edu or requested by mail to presse@kit.edu or phone +49
721 608-21105. The photo may be used in the context given above
exclusively.
This year’s anniversary logo recalls the milestones reached by KIT
and its long tradition in research, teaching, and innovation. On October 1, 2009, KIT was established by the merger of its two predecessor
institutions: the Polytechnic School and later University of Karlsruhe
was founded in 1825, the Nuclear Reactor Construction and Operation Company and later Karlsruhe Research Center in 1956.
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