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¢ Both the atmosphere and the land surface
influence on the growth of terrestrial vegetation.

¢ In different regional scales and in climate regimes,
which drivers control vegetation growth
dominantly? What are the sensitivities of vegetation

growth to hydro-meteorological controls?

¢ Go ahead and find your answers!
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O 1. Data & Methods
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Methods

Selecting Removing Removing
growing season long-term trends sparsely vegetated areas

Data processing:

» |dentifying the importance of hydro-meteorological variables on vegetation indices

Data analysis I Permutation importance in Random Forest 09
I e |dentifying the sensitivities of vegetation indices to hydro-meteorological variables

Partial dependence in Random Forest 09
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https://www.gfz-potsdam.de/en/section/remote-sensing-and-geoinformatics/projects/global-monitoring-of-vegetation-fluorescence-globfluo/data/
https://climatedataguide.ucar.edu/climate-data/ndvi-normalized-difference-vegetation-index-3rd-generation-nasagfsc-gimms
https://confluence.ecmwf.int/display/CKB/ERA5:+data+documentation
https://pypi.org/project/rfpimp/
https://github.com/AustinRochford/PyCEbox/blob/master/notebooks/PyCEBox%20Tutorial.ipynb
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2.1 Results
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Main hydro-meteorological controls
on SIF in a global scale

Notes: Colors present the highest values of
importance in Random Forest predictions.

Drivers of SIF clearly vary with
regions and latitudes.

Solar radiation and temperature are
identified as the dominant controls on
SIF in widespread north latitudes.

The second and third layer of soil water
are identified as the dominant controls
on SIF in semi-arid regions.
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2.1.2 Main hydro-meteorological controls on SIF in different climate regimes
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Notes: Colors present the highest values of importance by averaging values in different
aridity-temperature scales. Dark colors denote large differences between the highest and
second highest values, while light colors denote small differences between them.
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ﬁ The second layer of soil water is the dominant driver of SIF in the dry condition,

soil water layer3 while it shows small differences with the third layer of soil water (not shown).
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Temperature is identified as the main driver of SIF in the wet, or dry but cold
conditions, while solar radiation (not shown) tensely follows temperature as the
second main driver.
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- Not available

V Aridity=potential evapotranspiration/precipitation
(Here we use unit-adjusted net radiation to replace potential evapotranspiration.)

2.1
Results




@.‘?A EGU2020-15936 2.2 Results

2.2 The sensitivities of SIF to different layers of soil water
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We illustrate diverse extents and patterns in sensitivities of SIF to different layers of soil water.
The second and third layers of soil water, SIF is more sensitive to the second layer of soil water in Sahel and South Africa ﬁ, while SIF is more sensitive
to the third layer in middle Eurasia and India. The strongest sensitivity is found in Europe with the sensitivity of SIF to soil water layer
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omom 3. Highlights

e |dentifying the importance of hydro-meteorological variables on vegetation indices
The second layer of soil water is the main driver of vegetation growth in the dry condition, and it

shows small differences with the second dominant driver, the third layer of soil water (not shown).

Temperature is the dominant control in wet condition, or in dry but cold condition, and solar radiation

(not shown) tensely follows temperature as the second main driver.

e |dentifying the sensitivities of vegetation indices to hydro-meteorological variables

We detect sensitivities of SIF to different water- and energy- related variables (not shown);

We highlight diverse extents and patterns in sensitivities of SIF to different layers of soil water.

e Methods discovery (not shown)

Distinguishing different layers of soil water can enhance the patterns of soil water-controlling on vegetation growth.

Main drivers identified by Random Forest show similar patterns with those identified by correlative methods.
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