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Motivation:

* The number of trees growing outside forests and their role in
the global carbon cycle are relatively unknown.

* New satellite images and deep learning make it possible to
identify trees with an unprecedented accuracy.

Normal satellite systems cannot capture trees that grow in
Isolation, consequently, drylands appear as empty in previous tree
cover maps. We are filling these empty areas now:

Aims:

* Mapping trees outside forest and their carbon stocks across
global drylands.

 Study ecological and economic values at the tree level.

* Expand to forests and non-drylands.

* Together with our colleagues at NASA we use hundreds of
thousands of Maxar images within the NextView license
agreement to map single tree crowns at 50 cm resolution.

* We train the deep learning models with hand labeled trees.

* Allometric equations from field data are used to estimate carbon
stocks at tree level.

* Wood, leaf and root mass of 15 billion trees are predicted here for
the Sahara, Sahel and Sudanian zone:
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* We form global mosaics of PlanetScope images at 3 m resolution.

* We also work in humid tropical countries,here Rwanda using aerial images:
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* Unlike Landsat and Sentinel-2, individual trees can be identified in =
PlanetScope images: 73 Tx
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PlanetScope, Dec 2019

* We work also in the northern hemisphere. Here an example from Denmark showing,
from left to right, an aerial image, a LIDAR canopy height model, predicted canopy
height, and segmented tree crowns (+height) in a Danish forest:

* We map both single trees outside forests and closed canopy areas at
continental scale and 1 -m resolution (resampled).
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» Tree height is added by training with LIDAR data. % A £ S /o

* First continental scale maps are ready



http://www.treesoutsideforests.com/
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