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1 Introduction to RUS

The Research and User Support for Sentinel core products (RUS) service provides a free and open
scalable platform in a powerful computing environment, hosting a suite of open source toolboxes pre
installed on virtual machines, to handle and process datdvedd from the Copernicus Sentinel
satellites constellation.

In thiswebinar we wilemploy RUS taun linear and nodinear machine learning regression models in
order to estimate values of aboxground biomass in forest area in Ethiopia. As input deawill use
Sentinei2 product.

2 Forest dove-ground biomass estimatiorg background

Forests covemore than 31% of the total land area in the Earth

(FAO, 2020)-orest ecosystem do not only provide a shelter for

animals and maintain biodiversity but also supply the oxygen,

provide timber and are preferred places for recreatidhey play

very importaxt role in global carbon cycle as they store
approximately 861 gigatons of carbon tota(WRI, 2021from

which 42% in live biomass (above and below ground
biomass)Tropical forests are known as the greatest carbon stock
containers, they account for onB0% of total global forest cover
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Aboveground biomassover the study area in Ethiopieetrieved from ESA BCCI

database fittps://catalogue.ceda.ac.uk/uuid/84403d09cef3485883158f4df2989b0r Aboveground biomass is very important parameter

in forest management as it allows to estimate forest
resources and the dynamics of these resourtidsas it's cucial role in the studies of carbon cycle and
the capabilities of carbon storage, as well as in the climate change debate. Because of its importance,
forest biomass has been measured by foresters since decades, so different approaches exist to make
these estimations. These methods mostly include field measurements which are believed to be the
most accurate, but also timeonsuming and costly taking into account the labor needed. Remote
sensing technology enables the accounting of forest biom@&as®ng mostcommonly used sensors
applied to forest abowg@round biomass estimation we céist LIDAR, UAV, RADBR alsoairborne
hyperspectral images or satelliteased optical datare used

In this webinar we will examine the possibility to estimate abgweundbiomass in forested area in
Ethiopian forest: Harenna Forest and Bale Mountains National Framkestimation we will be using a
combination of Sentine? derived vegetation indiceés a reference in the estimation process we will
use publicly availabldatabase produced by the ESA Biomass Climate Change Initiative for the year
2017(Santoro, M., Cartus, O., 202%e will estimate the abowground biomass on the selected area

in Africa using different machine learning methods: multiple linear regression, antineam random

forest regression model. At the end of the exercise we will see differences in outpottofitndels

and produce biomass maps which can be used in the future to for example predict carbon amount
stored in the forest.



3 Training
Approximate duration of this training sessioroige and a halhour.

The Training Code for this tutorial BY@. If you wish to practicahe exercise described below within
the RUS Virtual Environment, register the RUS portal and open a User Service request from your RUS
service-> Your dashboard.

3.1 Data used

A 1 Sentinel2A  image acquired during January 2Q17ull name & the product:
S2A_MSIL1C _20170119T074231_N0204_R092_T37NEH_20170119T075734

A Preprocessed data stored locally
@/ sharedTrainingd PY@_ForestBiomass_SentinéA2ixData

3.2 Software in RUS environment

Internet browser JupyterLab, Python, Anacondsnappy, Sen2C280

4 Register to RUS Copernicus

To repeat the exercise using a RUS Copernicus Virtual Machine (VM), you will first have to register as
a RUS user. For that, go to the RUS Copernicus website/.fuscopernicus.ey and click on
Login/Registerin the upper right corner.

Login/Register 2

@; The RUS Service ¥ The RUS Offer ¥ The RUS Library ¥ The RUS Community ¥

v News from RUS

One year on!

Copernicus Info Session - Reykjavik - 19 September 2018

SPIE Remote Sensing 2018 - Berlin (Germany) - 11-12
September 2018

SIWI World Water Week 2018 - Stockholm - 26-31

August 2018
MedRIN Kick-off Meeting - Chania - 13 & 14 July 2018
00000 o000 RUS Webinar - Special edition “AskRUS - Sentinel-1" - 12

July 2018
v Welcome to Research and User Support RUS Training Session - Valencia - 22 July 2018
IGARSS 2018 - Valencia - 22-27 July 2018

Welcome to the Copernicus Research and User Support (RUS) Service portal!

v The RUS agenda

Conferences & Workshops

The RUS Service is the “New Expert Service for Sentinel Users” funded by the European Commission,

ad by CS Sl and its partner.

Select the optiorCreate my Copernicus SSO accoamd then fill in ALL the fields on ti@opernicus
PaSNEQ {Ay3fS {CcdRggistey wSIAAGNI GAZ2Y


http://www.rus-copernicus.eu/

Login / Register @esacs

Registered RUS users, as well as persons who already own Copernicus Users' Single Sign On Registration
a Copernicus SSO account, can directly access our service.

Newcomers shall first create an account on the Copernicus Single Sign-On (550)
authentication server used to support registration to the RUS service.

Create my Copernicus SSO account f—

L

NB: persons using 2 Google e-mail address for registration shall check *‘USEfI'F
their mailbox spam folder regularly as Google tends ta filter RUS e-mails. e the charsdte

e

— e —

Within a few minutes you will receive anngail with activation link. Follow the instructions in the e
mail to activate your account.

You can now return tdttps://rus-copernicus.euy/ click onLogn/Register, chooselLoginand enter
your chosen credentials.

Login / Register Credentials

The registration system to access the RUS service platform has moved toward the

COPERNICUS Single Sign On authentication server. CDS-550 1D o
* New Users who have not yet registered to the RUS portal shall first create a

COPERNICUS SSO account. Password 0
Note that your Copernicus S5O account will be activated only after the reception of
the third email sent by the Copernicus service. We advise you to consult this document : half a da v
and this page to facilitate your registration procedure Max Idle Time Y 0

REGISTER COPERNICUS Max Session Time | Until browser close A7 ]
550 account

Users who already have a COPERNICUS SSO account can login here: Login Reset

Forgot your password?

Upon your first login you will need to enter some details. You must fill all the fields.
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