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The difficulty of dry forests

« Dry forests and savannas are globally extensive: %2 the tropics, 23 M km?;
% of the people (Ryan et al 2016)

« Rates of conversion are probably very rapid (McNicol et al. 2018), with high
demand for their goods and services.

* Many existing forest monitoring tools perform poorly in dry forests
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McNicol, lain M., Casey M. Ryan, and Edward TA Mitchard. "Carbon losses from deforestation and widespread degradation offset by extensive growth in African woodlands." Nature communications 9.1 (2018): 3045.



The difficulty of dry forests Phenology
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The difficulty of dry forests Heterogeneity
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The SMFM Project

« Recent advances in satellite Earth Observation (EO) data provision
provide free access to satellite data

* Higher resolution
« Higher frequency
« Optical and Radar

« However improved EO methods are required to take advantage of these
new data in dry forests

« Many countries looking to improve EO monitoring capabilities
- SFM
- REDD+



The SMFM Project
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The SMFM Project
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The SMFM tools

Activity 1: Mosaicking + cloud masking
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Activity 4: Change type
mapping




Tool 1a/1b: Mosaicking and cloud masking

Rationale:

» Access to cloud-free images for land cover classification is difficult in
most tropical dry forest countries.

« Sentinel-1 and Sentinel-2 offer free data with high resolution and strong
data continuity guarantees.

» There are high barriers to making use of this data




ool 1a/1b: Mosaicking and cloud masking




Tool 2: Biomass and change mapping et

Rationale:

« L-band radar is a proven technology for quantifying biomass in
moderate density woodlands (Mitchard et al 2009; Ryan et al
2012, 2014; McNicol 2018)

* Free data are available through ALOS PALSAR mosaics, with
low processing and storage overheads.

* Future free L-band data will be available from NISAR
(NASA/India).

« Biomass change is indicative of forest change.

Tool 2: Biomass + change mapping



Tool 2: Biomass and change mapping
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Tool 2: Biomass and change mapping

The BlOmass Tool for ALOS (biota):

« Downloads and manages ALOS mosaic data (free)
« Performs data pre-processing (calibration, filtering)
« Forest cover and biomass mapping

« Change detection

« Global visualisation now available:
* https://tinyurl.com/miombo-change
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Tool 2: Biomass + change mapping



Application: Charcoal production for Maputo

Charcoal

* In most of Africa, ~90% of urban
households cook with charcoal

« ~4% of GDP associated with trading of
woodfuels

« Demand is focused around urban

centres, with production in an expanding
wave

Why?

* High energy density, especially
compared to wood

« Better for indoor use

 Hot, even burn

« Tasty!
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The SMFM Tools

 Open source

E . sen2mosaic Samuel Bowers / sen2mosaic
Overview
Q @ Overview
¥, SSH v it@bitbucket.org:sambowers/sen2mosaic
. + <> Source = ¢ ¢
- G
enerlc # Commits i i
nn 0 1 Invite users to this repo

Last updated 2017-10-02
el = Open PRs Watcher
19 Branches Access level Admin

19  Pull requests # sen2mosaic ; .
Docs » Welcome to sen2mosaic’s documentation! ¥ Edit on Bitbucket

C) Pipelines

« Multiple interfaces !
« Python Lfe README

H H 0 ettings
* LInUX Com mand Ilne - What is this repository for?

Building cloud-free mosaics of Sentinel-2 data for land

o Online platform (F-TE P) This is a set of tools to aid in the production of large-s

command line tools.

® G ra p h ical U Se r I nte rface This repository contains four command-line based scrif

® Downloading Sentinel-2 data from the Copernid @ tWI o This repository contains four command-line based scripts to perform the following tasks:
® Executing the sen2cor tool to perform atmosph:

¢ Building a mosaic of doud-free outputs with se SMS API f["_ . * Downloading Sentinel-2 data from the Copernicus Open Access Hub for a particular tile,
® Mosaicking cloud-free Sentinel-2 .SAFE files intg Python applications

Downloads

Welcome to sen2mosaic’s documentation!

This is a set of tools to aid in the production of large-scale cloud-free seasonal mosaic products
from Sentinel-2 data.

Building cloud-free mosaics of Sentinel-2 data for land cover mapping is difficult, with existing tools
still under-development and hard to use. The goal of these tools to streamline this processing chain
with a set of straightforward command line tools.

specifying date ranges and degrees of cloud cover. This is based on the Sentinelsat utility.
® Executing the sen2cor tool to perform atmospheric correction, and performing simple
improvements to its cloud mask.

Tool 1a: https://www.bitbucket.org/sambowers/sen2mosaic

* Mosaicking cloud-free Sentinel-2 .SAFE files into larger GeoTIFF files that are suitable for image

classification.

Tool 1b: https://www.bitbucket.org/sambowers/sen1mosaic HowdoLgetaetamp?

These tools are written in Python for use in Linux. You will need to have first successfully installed

the following:

Tool 2: https://www.bitbucket.org/sambowers/biota L Sotan e s ottt o

e Sen2three: Synthesis of atmospherically corrected Sentinel-2 images into cloud-free composite

images (version 1.1.0 or later).

The tools sen2cor and sen2three are both built around the Anaconda distribution of Python. The
modules used in these scripts are all available in Anaconda Python.

Who do I talk to?

Written and maintained by Samuel Bowers (sam.bowers@ed.ac.uk).
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https://www.bitbucket.org/sambowers/sen2mosaic
https://www.bitbucket.org/sambowers/sen1mosaic
https://www.bitbucket.org/sambowers/biota
https://www.bitbucket.org/sambowers/deforest
https://www.bitbucket.org/sambowers/acacia

To summarise

* Dry forests are globally extensive and under pressure.

« Many existing forest monitoring tools perform poorly in dry
forests.

 The SMFM project has produced Earth Observation
methods for dry forest monitoring using Earth Observation

data. "‘
« The biomass mapping tool is able to map deforestation NV RN,

and degradation. S s M FM'

* These tools are open source, and available for use in
novel dry forest situations.

* Now being used by national agencies in Mozambique, |
Zambia (FREL) and Namibia @Lﬂﬁo‘!‘(&&b&&ﬁ""‘
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