b ]
IS

UNITED NATIONS

ECOSYSTEM
RESTORATION

2021-2030

l'.
v n'.
22>

terrestris




A

l.'..\\
fp0a0, \
'0 Q...\.
O = M )
Veageg -

a0, 7
e

mundialis facts mundialis

bk % y v £ T R R
3 5 : (o aFa e v
Vo ol : o 4
i A &
3,18 v"'.l a4 y y
) o &3
/)

* Founded 2015, headquartered in Bonn, Germany
* Focus on remote sensing data analysis

* Usage of and programming of Free and Open
Source Software (FOSS)

* Close co-operation with terrestris
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Open Source Stack mundialis

GRASS GIS

\// (£/0sGeg
QGIS

ORFEO ToolBox
»
Ccnes
NNNNNNNNNNNNNN 'ETUDES SPATIALES
machine learning in Python
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uﬁv GeoServer

7 SHOGUN

kubernetes



https://github.com/terrestris/shogun2

actinia - geoprocessing engine mundialis

actinia
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Use of EO archives e.g. Sentinel

https://actinia.mundialis.de/
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The world is burning - literally.
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The climate is changing and
there i1s elther too little water ....

v i '.I_'r_ A=
R L

e § .

gugiilFile:BrougAtin: ¢

i it g
E®

frals



. Or too much

;i-;;‘ ' *“‘""*% Jmn

q. Soukee! DANIE "E from Paris, France



Damages

caused by 3

natural \
disasters are A S _
increasing ....

v

natienal D velbgr_gh
El-;-_ifl' EWlof damage" ca

i



s
]

is engaged in1H " SIS 4 1
unsustainable R e
__practices | ~

destroying




News & Stories Events Get Involved Languages  Q

Who we are + Where we work What we do + Science & Data

Home / News and Stories / Press release On MarCh OlSt 2019 the UnltEd
Nations declared 2021 to 2030 the
aizons 1 secse meins [recerers ooy D€ CAMGE 0N ECOSYStEM RESIOFALION

New UN Decade on Ecosystem
Restoration offers unparalleled
opportunity for job creatlon-f’food

security and addressmgﬁ;”rn
change
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Through the German contribution to ESA by DLR, mundialis
was awarded a contract in July 2019 for a 2 year
demonstration project called

“"Holistic Ecosystem Restoration Monitoring, repOrting, Sharing

1 and mArketplace
for short HERMOSA
& = T
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mundialis

Learn Organise
& Share & Implement

Sharing A geographical
information on best | information
practices through | system provides
videos, tutorials | €RMOSA practical help when |

and other T planning and
documents implementing a
restoration
project
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Learn Organise
& Share

\ & Implement
Sharing A geographical

information on best information
practices through system provides

videos, tutorials €RAMOSA practical help when

and other T planning and

documents implementing a
\ restoration
project

Monitor & Report

Remotely sensed satellite data provided at
regular intervals allows the monitoring of plant
growth while objective data can be used to ge-
nerate reports for stakeholders involved
or the global community

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020 14




Identify projects on the map mundialis
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Identify & Connect

v Projects Qo

Blue and John Crow Mountain C...

M @ Q

Restoring Polylepis in the Andea...

9 0 0

v Users

diewald@terrestris.de

captain.bontekoe@googlemail.com

A
? ¢ admin
o

™
™
beth@onetreeplanted.org E
=l
=

RaH kmahill@gmail.com

| Sentinel-2 cloudless - hitps://s2maps eu by EOX IT Services GmbH (Contains modified Copernicus Sentinel data 2016 & 2017) Map tiles by Stamen Design, under CC BY 3.0. © DpenSteethap contributors.
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Filter projects and users and

easily connect with them mundialis
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Identify & Connect

v Projects Qo

Blue and John Crow Mountain C...

M ©@ Q

Restoring Polylepis in the Andea...

= © Q

v Users

diewald@terrestris.de

captain.bontekoe@googlemail.com

A
? ¢ admin
o

™~
™
" beth@onetreeplanted.org E
=]
™M

RaH kmahill@gmail.com

o

| Sentinel-2 cloudless - hitps://s2maps eu by EOX IT Services GmbH (Contains modified Copernicus Sentinel data 2016 & 2017) Map tiles by Stamen Design, under CC BY 3.0. © DpenSteethap contributors.
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Create projects of your own to i
let the world know about them mundialis
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Identify & Connect

v Projects Qo

Blue and John Crow Mountain C...

M @ Q

Restoring Polylepis in the Andea...

= © Q

v Users

diewald@terrestris.de

captain.bontekoe@googlemail.com

A
? ¢ admin
o

™
™
" beth@onetreeplanted.org E
=l
=

RaH kmahill@gmail.com

o

| Sentinel-2 cloudless - hitps://s2maps eu by EOX IT Services GmbH (Contains modified Copernicus Sentinel data 2016 & 2017) Map tiles by Stamen Design, under CC BY 3.0. © DpenSteethap contributors.
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Add general information like name,
ocation, status and description

femes = Ancient Cultures, Philippines
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Identify & Connect
ancient

v Projects

Ancient Cultures, Philippines

™ ©

v Users

Ancientculture@yahoo.com.ph

ancientculture@yahoo.com.ph

l~

o

te project

[

Project details - Ancient Cultures, Philippines

General Media Participants

Project details - Ancient Cultures, Philippines

Project

! Ancient Cultures, Philippines
name
Location
Status PENDING
Start date Movember 9, 2020 7:59 PM
End date MNovember 9, 2020 7:59 PM

About 50 clans live on an area of about 20,000 hectares in the Philippines of which only about 5,000 hectares remain. The rest
have been lost to outsiders who have bought the land and started logging, mining as well as oil palm and coconut plantation

Description operations. Currently our sacred forest, about 1,000 hectares, are under severe threat of also being sold to companies because
of food insecurity and poverty amongst our people. We are looking for funding to buy our land so that we can protect the forest
and preserve the rich biodiversity - and our livelyhoods, because we depend on the forest

Tags oil palm coconut plantation indigenous food security land tenure opging poverty pl

Ancient Cultures, Philippines

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020
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Add images or videos mundialis

% @ Mount Kilimanjaro Reforestation v m ¢ [S] - ] v
Project details - Mount Kilimanjaro Reforestation X
Common Images Participants x

+
Upload

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020 Hinrich Paulsen
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Connect with other users of HERMOSA mundialis

1 :
i % @ Mount Kilimanjaro Reforestation y B & -] v

Project details - Mount Kilimanjaro Reforestation X

Common Images Participants X

pauline@ecosystem.org
@ (OIE sarah@ecosystems.org
chester@ecosystem.org
A0 .
® B heather@ecosystem.or
Gk admin @ecosy: 9 E
olga@ecosystem.org
w U steven@ecosystem.org

peter@pan.com

steve@pan.com

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020 Hinrich Paulsen
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Organise
& Implement

A geographical
information
system provides
practical help when
planning and
implementing a
restoration
project

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020
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Display own geodata mundialis

%_:w Indonesia Hutan Mulya East ¥y W X & @v
) I ™ < [ [ = [=f=[e]« [RE 0N [

Organise & Implement

r Toolbox

qqqqq

iy
-
e s
.......... s
Araves
e Legend =
Hutan_mulya P sta_Cance
/s
b -l 1/ P00
. VHR Dal
FU » 52 ication
o~ .
[P - Project Layers
g 1:195826 ] -
£ e
Fe= 1ok o e b ks € OpenSsreidap contribulors.
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Modify own geodata mundialis

AP ® Indonesia Hutan Mulya East vy B X @ =0
Edit layer style - Hutan_mulya_and_Pundiwana_semesta_Concession_0 ®
5 Name Fitter Min. Scale Max. Scale E L]
symbalizer Editor *
+ Add Rule L] Add
Kind: | Line
General
oo
width: 3
Opacity:
h pattem:  + —
Dash Offset
cap:
Join:
phic Stroke
-aphic Fill

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020 Hinrich Paulsen
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Easily access global datasets — e. g. DEM mundialis

Eaosn

g
)U:“w.ﬁ 4
SR
o
¥ i e
g S
,,,,, o
R =
£ DEM (SRTM 30) =
I-430
)y
<0
3
i
150
s Jff"‘? 500
) i 800
b ".1500
""3:?45:"
- ha Layers E

@ Add external data

4 Forest Fire
N Climate
( ~ |m Surface
.\'. £ Soil Types
a}_, £ DEM (SRTM 30)

# Land usef/Land cover

WVHR Data
1:59.986.251

52 Classification

T— ;
o 2500 km 5000.km . j

TR £ . © CpenStreetMap contributors.
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Easily access global datasets — e. g. LULC mundialis

000 000017070000 7000 000 7000 e e 000 00
g~ v m « © = O

and use/Land caver

Post-flooding or irrigated croplands (or a
Rainfed croplands

Mosaic cropland (50-70%) / vegetation (¢
Mosaic vegetation (grassland/shrubland/
Closed to open (more than 15%) broadle
Closed (more than 40%) broadleaved de

A ‘Open (15-40%) broadleaved deciduous fi

Layers =]

® Add external data
4 Forest Fire

4 Climate
~ M| Surface
£ Soil Types
£ DEM (SRTM 30)
# Land use/Land cover
VHR Data
52 Classification

Siamen
€ OpenStreetMap contributors.
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Easily access global datasets — e. g. Soil Types mundialis

%ﬁ”ﬁ_ﬁ“ L J in] ¥ (5] 82 6 9

B Legend

o]

5 Soil Types

.Haplic Acrisols

aplic Acrisols (Alumic)
Haplic Acrisols (Ferric)
.Haplic Acrisols (Humic)
.Plinthic Acrisols
l./etlc Acrisols

Haplic Albeluvisols
Histic Albeluvisols
Umbric Albeluvisols
Cutanic Alisols

Haplic Alisols
e
S0 Layers =]

Add external data

Forest Fire
Climate
m Surface
& Soil Types
£ DEM (SRTM 30)

$ Land use/Land cover

VHR Data
1:59.986.251 § _ S2 Classification
Samen 0] 2500 ki
amen m i © OpenStreetMap contributors.
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|dentify & Connect 3':‘5.:":3
Identifying the areas to restore and mundialis

connecting the different
stakeholders via a market place

Learn Organise
& Share & Implement

Sharing A geographical
information on best information
practices through system provides
videos, tutorials €RAMOSA practical help when
and other T planning and

documents implementing a
restoration
project
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Create training data for EO data classification mundialis

*Unbenanntes Projekt — QGIS =
Projekt Bearbeiten Ansicht Layer Einstellungen Erweiterungen Vektor Raster Datenbank Web Netz Verarbeitung Hilfe

DEBREY 2LPLAPP " R/ BLOORS aEE# - o -
\!@Vﬁﬁ@ 4 wl oy Gy @ A =

| N-5-R- W
Browser (=]
2ET®0

** OpenStreetMap background layer by EO=

¥ OpenStreetMap background layer by EQ

%" Muarlav lavar by FOY - IRRT
] »

Layer (=]
o @l . T - 3
~ v/ 2 Training Indonesia CD 19 20
v [] Bare Soil
v [l High Veg
v [l Low Veg
v [l Water
v/ [l Other
~ v| " Sentinel-2 cloudless layer for 2019 by E

Q. Zu suchender Typ (Strg+K) Lade Kacheln, Koordinate| 822597,9795493 $§ MaBstab|1:18618 ~ & VergréRerung 100% - Drehung (0.0° < ¥ Zeichnen @ EPSsG:32743 @ fp‘f
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Dynamically calculate classifications using free
satellite data, e. g. Copernicus programme

g i Indonesia Hutan Mulya East

®) 040 l~

Organise & Implement

r Toolbox

Li]
Show measurement tools
Identify locations

Sentinel-

Upload proj

Set various parameters for the classification here.

“ Layer name &:

Number of points per class @:

500

Start date ®:

2020-10-29

* Cloud coverage @:

0

* Classification Input @:

Training percent @:

30

End date @:

2020-11-12

Cloud threshold @:

2

Sentinel-2 cloudless - hitps:/ls2maps eu by EOX IT Senices GmbH (Contains modified Copernicus Sentinel data 2016 & 2017) Map tiles by Stamen Desi

Layers

mundialis

R
=

@ Add external data

Global Forest Watch

Forest Fire
Climate
Surface
VHR Data
52 Classification
& HP_FNF_2020

& NFF_hutan_mulya_2019

ign, under £C BY 3.0. © OpenStresthap contributors.
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Utilize classifications at different points in time
to compute change detection

Layer name &: Layer name (&:
FNF_2019 S2 FMNF_2020_52
Number of points per class @: Training percent (&: Number of points per class ®: Training percent (3:
500 30 500 30
0 25 0 25
Start date @ End date @: Ju Iy 2019 Start date & End date (@: Ju Iy 2020
2019-07-01 2019-07-30 2020-07-01 2020-07-30
Cloud coverage (3 Cloud threshold (3 Cloud coverage 3 Cloud threshold @:
30 2 30 2
0 25 & 0 25 5
HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020 Hinrich Paulsen



Calculations can be repeated as often as
necessary and results are used in the reporting

“%;_m ¥ Indonesia Hutan Mulya East vy B ¥ & s O

@ 060 4 o

Organise & Implement

mundialis

r Toolbox

Show measurement tools

Identify locations

“TH Gl
iy

With this tool you can calculate a monitored classification based on Sentinel-2 data for Legend

your area (BBOX). The first step is to draw a BBOX an the map around the area you want
to classify. Then you can upload your own training data. In this process, Sentinel-2
scenes from a selectable time period with cloud mask are downloaded and assembled to
a mosaic that is as cloud-free as possible. You can select color composites for later
display and indices for use in classification. A random forest classifier is used as the
classification method

HP_FNF_2020

Back
@ Add external data
Global Forest Watch
» Forest Fire
» Climate
» Surface
» VHR Data
~ W S2 Classification
M & HP_FNF_2020

# NFF_hutan_mulya_2019

M CMC £ alancifinasine_ 9090

Sentinel-2 cloudiess - hups:/iszmaps.eu by EDX IT Services GmbH (Contains medified Copernicus Sentinel data 2018 & 2017) Map files by Stamean Design, under CC &Y 5.0, © Opensireatiiap comributors,
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HR data is sometimes not good enough mundialis

Lomcn ¥ Indonesia Hutan Mulya East ¥y m X & £ L;:;_}EJ
© 040 4 q

Monitor & Report

> Change Detection

v VHR Data

* Draw the area you wish to process @:

Layer name @

HP_Hutan_Mulya_Detail_2020

Cloud coverage @:

20
Start date: End date:
2016-01-01 2020-11-12

-
(#) Add external data

Global Forest Watch

3 Forest Fire
3 Climate
r Surface

- VHR Data
# HP_Hutan_Mulya_Detail_202
£ HP_FNF_2020

52 Classification

sSentinel-2 cloudiess - hups:/iszmaps.eu by EOX IT Services GmbH (Contains medified Copernicus Sentinel data 2018 & 2017) Map files by Stamen Design, under CC Y 5.0, © Opensireatiiap comributors,
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Access VHR data through the API ml;;;i;ns

. oy AT
) Indonesia Hutan Mulya East v m e 5] Bz &

®) 00 e <
Monitor & Report

> Change Detection

v VHR Data

Draw the area you wish to process @:

Layer name @

HP_Hutan_Mulya_Detail_2020

Cloud coverage @:

20
Start date: End date:
2016-01-01 2020-11-12

-
& Add external data

Global Forest Watch

» Forest Fire
» Climate
Surface
- VHR Data
# HP_Hutan_Mulya_Detail_202
% HP_FNF_2020

> 52 Classification

sentinel-2 cloudiess - hups:fiszmaps.eu by EOX IT Services GmbH (Contains medified Copernicus Sentinel data 2016 & 2017) Map files by Stamen Design, under CC Y 3.0, © Opensireetiap comributors,
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Spatial resolution down to 0.5 meters

Tt Indonesia Hutan Mulya East L m

S 040 4 <

Monitor & Report

> Change Detection

~ VHR Data

* Draw the area you wish to process @:

Layer name &:

HP_Hutan_Mulya_Detail 2020

Cloud coverage @:

20
Start date: End date
2016-01-01 2020-11-12

Legend

L)
%%

mundialis

oy
=

HP_Hutan_Mulya_Detail_2020

Sentinel-2 cloudless - hitps:ils2maps eu by EOX IT Services GmbH (Contains modified Copernicus Sentinel data 2016 & 2017) Map files by Stamen

Design, under CC BY 3.0. @ Cpens:

@ Add external data

Global Forest Watch
Forest Fire
Climate
Surface
B VHR Data

# HP_Hutan_Mulya_Detail_202
& HP_FNF_2020

S2 Classification

p contributors.

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020
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Learn
Q Share

Sharing
information on best

practices through
videos, tutorials
and other
documents

\ﬁ;MOSH

mundialis
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Sharing own knowledge mundialis

2. v @S g .

—

Blog post - X

Preview Edit details Add media

Title: Tags:
How to digitize boundaries geoinformation x
Content (markdown) : Logo:

#i#H## Step 1: Go 1o http://geojson.io on the internet

### Step 2: Click on *New’ (see purple area in image above) to start the
digitization of your area (e.g. national park), point (e.g. peak of a mountain) or
line (e.g. new path)

Step 3: Navigate o your area of interest

There are several ways of positioning the map on your area of interest:

blogpost logo

+ use the " or *+' buttons on the right hand upper side of the map (see red

area in image above)
« left-click with the mouse and then drag the map to the desired position £ Upload a picture

- use the location search (click on the magnifying glass in the red area in the
image above) and type in a town close 1o your area of interest

Location ®:

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020 Hinrich Paulsen




Communicating about the success stories mundialis

ol L] ﬁh\
.g.._mg vy oS S
O o’: Blog post - agroforestry system: cashcrops peanuts and Jabon tree reforestation Indonesia X
Learn & Share Overview Media o 2z
Q

agrOfOI'EStry SyStem cashcrops # jabontree  social forestry P’\““ r
cashcrops peanuts

agroforestry system: cashcrops ...

... by admin

cashcrops Jabon tree
@ ﬁ social forestry

and Jabon tree

reforestation
Uganda still has one of the highe... lndonesia
.. by admin

... by admin

Jabon trees are planted and surrounded by the peanuts! #* @

sustainable forestry
@ @ planta tree deforestation

This is what we called agroforestry, by plating another cash crops that can be harvested in such a short time between the
trees. & 4 The farmers can use their land better in more effective way and getting another income within such a short time
by planting the cash crops. ® %’ -> check: https://wwf.panda.org/our_work/our_focus/freshwater_practice/freshwater_news
1?7364413%2FBlueprints-for-bankable-nature-solutions-to-help-tackle-nature-and-climate-crises

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020 Hinrich Paulsen
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Current status and outlook mundialis

HERMOSA is not finished yet!

Work is ongoing to improve functionality and usability

HERMOSA is based on international standards and aims to be open and inclusive
Users are welcome to try out the platform

Production-ready by the start of the UN Decade on Ecosystem Restoration in 2021
Please visit for more information

HERMOSA - Supporting the UN Decade on Ecosystem Restoration | FOSS4G Korea 2020 Hinrich Paulsen 38 ‘


https://hermosa.mundialis.de/

Thank you for watching and listening!
Please contact us for any questions.

[m]23[m]
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