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mundialis terrestris

Founded in 2002, located in Bonn, Germany
22 experts

* Focus on Spatial Data Infrastructures
and Geoportals

* Open Source development

Customers (excerpt): Federal Agency for
Waterworks, Federal Agency for Radiation
Protection, German Telekom, German Railway,
Van Oord Maritime Engineers, Province of
Rhineland Palatinate, Cities of Aachen,
Koblenz and Goettingen
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mundialis terrestris

Founded in 2015, located in Bonn, Germany
14 experts + 1 specialised in sleeping

* Focus on Earth Observation and
geospatial data analytics

* Open Source and cloud development

Customers (excerpt): ESA, DLR, WHO,
Deutsche Telekom, GIZ, Norwegian Env.
Agency, Deutsche Bahn, German Archeological
Institute

Research projects: numerous European
(H2020, CEF) and nationally funded projects

https://www.mundialis.de
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mundialis expertise

Meteler et al. International Journal of Health Geoguaphics 2011, 1043 B INTERNATIONAL JOURMAL
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Lyme borreliosis in Europe
RESEARCH Open Access ll[aﬂ!ﬁ.DIU'i H C Hauffe', G Carpi', G | Vourc'h?, M Nelelel‘_ thsi
) . ) 1 u:stlrl\.gll oy ty ular Ecology, Research and Innovation Cen ondazione Edmund Mach, San Michele Februar‘\),I 18. 2010
Terra and Aqua satellites track tiger mosquito 2 RO R I L st IO O ORI FE
invasion: modelling the potential distribution of -,

Aedes a!boptcrus in north-eastern Italy

Juccio Rocchini', Cristina Castellani' and Ann

Markus Neteles David Ro

Remote Sens. 2010, 2, 333-351; doi:10.3390/rs 1020333

OPEN ACCESS

Remote Sensing

ISSN 2072-4292
www.mdpi.com/journal/remotesensing

Article

Estimating Daily Land Surface Temperatures in Mountainous
Environments by Reconstructed MODIS LST Data

Markus Neteler
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OPEN {3 ACCESS Fresly availabls snline

Climatic Factors Driving Invasion of the Tiger Mosquito
(Aedes albopictus) into New Areas of Trentino, Northern

Italy
David Roiz"**", Markus Neteler'”, Cristina Castellani', Daniele Arnoldi', Annapacla Rizzoli'
¥ Dopartment of Bodiversey and Molecslsr Eiobagy, Fendasone fdmund Mach, Reearch and Innovstien Center, 5. Michele il Adige, ftsly. 2Wedard Foiogy

Department. fonana Bological Station |CSC), Sevile. Spain

Abstract

Background: The tiger mosquito LAedes albopictus), vector of several emerging diseases, is expanding into more northerly
latitucles as well a3 into higher altitudes in northern Raly. Changes in the patern of distribution of the tiger mosqLito may
affect the potential spread of infectious diseases transmitted by this species in Europe. Therefore, predicting suitable areas.
of future establishment and spread is essential for planning early prevention and control strategies.

Methodelogy/Principal Findings: To ldem"v the areas cumently most suitable for the occurrence of the tiger mosquito in
the Province of Trento, we with analyses of sateliite temperature data (MODIS
Land Surface Temperature: LST) and lwman data. We ok threshald for the survival of
overwintering eggs and for adult survival using both January mean and annual mean We show
that the 0°C LST threshold for January mean temperatures and the 11°C threshold for annual mean tem peratures provide
the best predictors for identifying the areas that could potentially support populations of this mosquito. In fact, human
population density and distance to human sertlements appear 1o be less impomant variables affecting mosguito
distribution in this area. Finally, we evaluated the future establishment and spread of this species in relation to predicted
climate warming by considering the A2 scenario for 2050 statistically downscaled at regional level in which winter and
annual temperatures increase by 1.5 and 1°C, respectively.

Feature Paper

A New Fully Gap-Free Time Series of Land Surface Temperature
from MODIS LST Data

1,1} Verénica Andreo 2@ and Y Markus Neteler 1.* &©

Open Access

by L Markus Metz

1 Mundialis GmbH & Co. KG, 53111 Bonn, Germany
2 Department of Earth Observation Sciences, ITC-Faculty of Geo-Information Science and Earth
Observation, University of Twente, 7522 Enschede, The Netherlands

" Author to whom correspondence should be addressed.

Remote Sens. 2017, 9(12), 1333; https://doi.org/10.3390/rs9121333

@PLOS |on

OPEN a ACCESS Freely available online

Is Switzerland Suitable for the Invasion of Aedes
albopictus?

Markus Neteler'*, Markus Metz', Duccio Rocchini', Annapaola Rizzoli', Eleonora Flacio?, Luca Engeler?,

Valeria Guidi®, Peter Liithy**, Mauro Tonolla®**

1 Department of Biodiversity and Molecular Ecology, Research and Innovation Centre, Fondazione Edmund Mach, 5. Michele all'Adige (TN), ltaly, 2 Mosquito Working
Group, Department of Health, Canton Tessin, Bellinzona, Switzerland, 3 Regional Laboratory for Biosafety, Institute of Microbiology, Canton Tessin, Bellinzona, Switzerland,
4 Institute of Microbiology, ETH Zurich, Zurich, Switzerland, 5 Microbial Ecology Group, Microbiology Unit, Plant Biology Department, University of Geneva, Geneva,
Switzerand

D Neteler, Markus; Gebbert, Soren; Tawalika, Carmen; Betige, Anika;
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mundialis terrestrls

Conference paper

Actinia: cloud based geoprocessing

Benelcadi, Hajar; @ Low, Fabian; Adams, Till; Paulsen,

Forest Concession Monitoring

Sentinel-1 RADAR data in tropical areas

o000 T OOBTOBGTOOOTOTOOY
=t LotV Sl ekl v . :

Logging roads

Forest Concession Guyana 2017
Sentinel-1A, 20m spatial resolution, ]
polarization color composite (R) VW (G) VH (B) VV-VH &l
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Data and software products by mundialis
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mundialis terrestrls

Data products

* LST, a dataset of seamless and gap-free daily European
Land Surface temperature maps — https://www.mundialis.de/lst/

Landuse maps — Change detection (Sentinel-2; aerial images)

Nightlight data, visualization and analysis incl. zonal statistics —
https://nightlight.mundialis.de/

Maps mundialis — https://maps.mundialis.de/
Flood hazard (Sendai framework)

Software products

* actinia: cloud based geoprocessing engine with REST API —
https://actinia.mundialis.de/

* QGIS plugin development
* GRASS GIS software development — https://grass.osgeo.org/
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From raw to Analysis Ready Data (ARD) mundialis terrestris
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The majority of available data are not analysis-ready
In mundialis, we develop “data interfaces” to many providers

Data projection, pixel geometry, consistency, units, metadata, etc. are
checked and corrected as needed

For time series, we apply gap-filling

" This requires research and analytical capabilities as well as automated
processing

From ARD, we then generate derived products (e.g., aggregated data)

Analysis of data and communication of results 7‘
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Time series reconstruction: Temperature munglalls terréstrls
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Example: MODIS Land Surface Temperature

gap-filled data

temporal + spatial processing

Analysis of data and communication of results
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Pixel-wise time series
(meteo stations versus
MODIS LST maps):
30
Arco monthly averages
25 i i
20 f |'fr II"L II A [ .f'll | | Ill
! I | | & ' B B |I | - H
=01 4% &% 1% bt European LST mosaic 250m resolution,
16 - 11 1 S 3 L | Metz, Andreo & Neteler, 2017 [DOI]
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! % 'i i W 1., '|| [ ] [ ] ... usable as_wrtual . data since 2000 Neteler, M., 2010: Estimating daily LST...
X8 o U ¥ Vv meteorological stations Remote Sensing 2(1), 333-351 [PDF]
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Land Surface Temperatures from Space undialis terrE;trls
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Day ofyear (DGY} for reachin

GDD as a heuristic tool in phenology

* Heat accumulation above the threshold value for predicting the development rates of
plants and animals (flowering, insect development or time of plant maturity).
* Example: Determining the anniversary (DOY) when 440 GDD was reached in 2003 and

Id
pd
Growing Degree Days from Meteo and MODIS LST
Station/position Trento Sud
— EDDIerMODIELBTZUD:I. - H
—— GDD from Matea 20 i e AR AR R RO o
- - GDD frem MODIS LST 2008
-- GDD frem Mateo 2006 it
§ -
=]
5 -
=2
T e
2
2 g |
[} -8—
[=
(5]
¥en : i Drosophilla suzukii
=2 4 g = ;
= 440 GDD threshold ;
= nsect-moulting -
o : :

T T T
Q 1 OODOY 200 300

145

Day of year (DOY)

W 200 b 1 T 7 1
Data: EuroLST
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MOnitoring Outbreak events for Disease survelllance mundialis terrestris

data suence context
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Northern Europe \
' Rising air T2

*
Decreased snowfall

Public Health % Species move north
Serbia {IPHS] \ A

Central and eastern Europe

h:l Decreased rainfall

Public Health
A Finland (THL)

North-western Europe

& Increase in flooding 7

“ Increased rainfall
\

Veterinary Health _ g,
France (ANSES)

Public Health

¢ N
Spain (Iscill) <@

Mountain areas

T\ public Health
= I ~ Italy (1SS)
o, Mediterranean region

P Rising air T2

IIE

¥\ Decreased snowfall

Rising air T2 h! Decreased rainfall v
| I‘ Loss of filadivaiity Increase in suitable habitat

* for disease vectors
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MOnitoring Outbreak events for Disease surveillance mundialis terrestris

N a data suence context
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Diseases and vectors https://mood-h2020.eu/
Viruses Bacteria
= Influenza: Seasonal Influenza + Avian Influenza " Tularaemia (rabbit fever) - bacterium Francisella tularensis | spread

, . _ by ticks, deer flies, or contact with infected animals
" Tick-Borne Encephalitis (TBE) virus

_ _ _ " Leptospirosis - bacterium Leptospira | mode of transmission
" Chikungunya virus | mosquito-borne _ o
_ _ " Lyme - bacterium Borrelia | tick-borne
" Dengue virus | mosquito-borne

= Zika virus | mosquito-borne

" West Nile Fever (WNV) flavivirus | mosquito-borne AMR - Antimicrobial resistance |
" Usutu flavivirus | mosquito-borne {
" COVID-19 virus | mode of transmission Disease X

;ﬁ !

*.

Anomah@s from LST Precipitation'
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The problem: Emerging infectious diseases . 5. ;. terrestris

X

Focus On ZoonOtic diseases ﬂ n 1588 alerts for Alerts from past week~ Outbreaks in Current Location @
transmitted from animals to humans, zg;lutf’_Zf;:";'r‘;‘if:;o
usually by a vector (e.g., ticks, _ COVID-19 Case Counts ©

m Osq U |tOeS) 399 Respiratory Alerts
COVID-19 (386), Tuberculosis (2),
Influenza (4), Legionnaires’ (1),
Coronavirus (3), Avian Influenza

H5NL1 (2), Pneumonia (1)

reservoir hosts: wildlife and
domestic animals

45 Animal Alerts
Avian Influenza (24), African

zoonoses involve all types of agents
(bacteria, parasites, viruses and
others)

Swine Fever (15), Foot and Mouth
(3), Avian Influenza H5N8 (1), BSE
(1), Other Animal Disease (1)

10 Other Alerts
£ Not Yet Classified (6), Other

Zoonotic diseases cause major
health problems in many countries.

They are driven by environmental
and pathogen changes as well as
political and cultural changes.

‘2‘ Hecl'l'h MG [ ) About Mobile Projects Disease Daily & f W
Analysis of data and communication of results https://healthmap.org/
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Environmental factors derived from satellite datga -

(incomplete view) e.g. MODIS LST
Temperature
Precipitation e.g. CHMORP
Pathogens .  / /
Vectors - \.ﬁ 7 Moisture | Humidity e.g. ASCAR
Hosts proxies
SRTM,
Topography ASTER GDEM
b _ e.g.
w Vegetation cover MODIS based
// ,\ 3
Land use €.9.
MODIS based

Analysis of data and communication of results https://healthmap.org/ 14‘
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Spatial Data Infrastructures (SDI) mundialis terrestris
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Environmental and anthropogenic data i w’i
from our Mongolia project 2010 - 2018 mundialis terrestris

Hilfedokument (=] %) Logout (...

= e L]

Dokumenten Management System (DMS)

T

B O O Administration

O [ River basins

O D climate

[0 [ surface Water Resources

[0 [ Groundwater Resources

O [ Topography bl

[ [ soil and Geology

B [ = Land Cover and Use m
O [ Land cover

sa]ofev]rfx]o]o

3 Satellite image (north)

3 Satellite image (south) 4

3 Populaticn [people/km?] ¢ HSpJ‘J‘EHs‘r
& [3 Livestock [sheep headrha) S \ -
Oo-os [ 0902
[Jos-1
1-1.5
Wis-2
W:z-s
Ws-10
W1o-20
[ [ vegetation
O [ Ecology
O [ Monitering

[ [3 anthropogenic Pressures

i : ; : >
O [ orthophotos il Jf 3 i s Impressum - Datenschutzerkldrung n
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GEOPORTAL KOBLENZ @ 9 MESSEN I DRUCKEN & SPEICHERN # ZEICHNEN DE | EN | FR

3.5 €/m*

- /
n Themenauswahl Legende 0.25 €/m?* 380 €/m? 6@@@9@@ /

BODENRICHTWER

L -5

Geoportal Koblenz

H

®
% % 9 % O o
£
o

o 3.5 €/m* 1514
18 .

@00

Sanierungs-/Entwicklungsgebiete 2018 @

Bodenrichtwerte 2018

as0i
nall
2P

Informationen nn

B Gemarkung Gills

Liegenschaftskarte Basis Dienst
Zonennummer 1477 1514

Luftbilder 2018 30 €/m?

Bodenrichtwert 280 €£im?
WebAtasRP -
Entwicklungszustand B
Art der Nutzung w 1477
Themenkatalo

280 €/m?

zusitzliche 1478

Nutzu 330 €/m*
Beitragssituation beitrags- und abgabenfrei
1481
285 €/m* Bauweise nach BauNVvo g
Geschosszahl 1
wertrelevante
Geschossfiachenzahl
285 E(lnd - Grundstiickstiefe 30 oy
1481 ] 1514 3
285 €/m2  Grundstiicksfiiche 400 25U £l
Ackerzahl
1477
Stichtag 01.01.2018 280 €/m?
Erlauterungen zu den
[ Kab Bodenrichtwerten
) Hersfej
\ 1478
R’ o ) ' 330 €/m*
! — - 148371 T
A 5 (A 1484
a / i 350 €/m? o 275 €/me i) o
50 m Mafstab: 1:2,500 Bezugssystem: ETRS89 / UTM Zone 32N 396831.40, 5577568.15
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Portal for Ecosystem Restoration mundialis terrestris

) L n a o= @
Identify & Connect

Q

v Projects

lle Dotun
The Ile Dotun agre

> Users
Layers
® Add external data

Active Project
4 Global Forest Watch
r Forest Fire
4 Climate
r Surface

S1 Visualization

S1 Visualization Changes

WVHR Data Classification

A/HD Niata Vieualizatinn

- httpsuis2| eu by EQX IT Services GmbH (Contains modified Copernicus Sentinel data 2016 & 2017) Map files by Stamen Design, under CC BY 3.0. & OpenStreetMap contributors.
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3D visualisation of geological strata
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Uberhéhung: 5.3fach

2D Mapviewer

3D Earthviewer

Virtuelle Bohrung
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Kommentar in Druck/PDF

[ Topographie
[l Stérungen korrelierbar
I Basis Quartir

Top Effinger Schichten
B Basis Malm

Top Opalinuston
M Top Lias
[0 Top Muschelkalk

B Basis Mesozoikum

Position: 635837, 244148
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Abmelden
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mundialis GmbH & Co.KG =

Koelnstrasse 99 _
53111 Bonn, Germany.

Emall mfo@mundlalls de

g[Sl ttps://www.mundialis.de d
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terrestris GmbH & Co. KG
Koelnstrasse 99
53111 Bonn, Germany

Email: info@terrestris.de

[ lhttps://www.terrestris.de
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