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Climate Change in Germany

Source: R. Glaser 2008: Klimageschichte Mitteleuropas —
1200 Jahre Wetter, Klima, Katastrophen mit Prognosen fiir
das 21. Jahrhundert.
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Integration — Quo vadis
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TERENO - The concept

e To bring together scientists from different

scientific communities and to integrate
disciplines HYDROLOGY

e To exploit the availability of novel
technologies and high performance
computer facilities for terrestrial research

T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIA

e To establish common measurement
platforms as the basis for long term data
sets

GROUND, AIR & SPACEBORNE
OBSERVING SYSTEMS

_ . BIOLOGY PEDOLOGY
e To combine observation and

experimentation

SOCIOECONOMIC
ASPECTS
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TERENO - an initiative of the Helmholtz Association

* To provide long-term environmental data in a

e

multi-scale and multi-temporal mode & 0 E——

owland Observatory

e To study long-term influence of land use
changes, climate changes, socioeconomic
developments and human interventions in
terrestrial systems

* To analyse the interactions and feedbacks 5ff'Rhy |
between soil, vegetation and atmosphere
from the point to the catchment scale

e To determine effective parameters, fluxes and
state variables for different scales

. . 2 - Bavarial s/

e Bridging the gap between measurement, : o pre ips Observator

model and management ' ' ‘
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TERENO Vision and Challenge
Prediciting terrestrial processes from remote information

Multi-scale observations Terrestrial Processes
using non-invasive and

novel Technologies Evapotranspiration

Data Fusion

SMOS Upscaling
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TERENO at the UFZ
The Harz/Central German Lowland Observatory
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The Hydrological Observatory Bode

Legende
Messstationen und Sensoren
®  SoilCan Lysimeter
€ Bodenfeuchte Sensornetzwerk
© Rappbode Staudamm Sensorstation
=  MOBICOS Labor-Standort
Meteorologische Messstationen
A Eddy Covarianz Messanlage
A Niederschlag Scanner
A Wetterstation
V¥  Niederschlags-Monitoring (DWD)
Isotopiestudien
o Isotopenstudie Oberflachen- und Regenwasser|
o Grundwasser
o Blattwasser (Picea a., Fagus s.)
FlieBgewasser Monitoring 2012-2013
©  TALKO Rappbode
= TALKO Hassel
Monitoring Gewasserqualitat UFZ und LHW
© Bode Screening Kampagne 2011
© Oberflachenwasser Selke/Bode
©  Oberflachenwasser (LHW)
®  Grundwasserspiegel und Qualitat (LHW)

Biodiversitat-Untersuchungsflachen
¢ Insektenfallen

. Ornithologische Beobachtungen

Erstreckung der Untersuchungsgebiete

sonstiges
@ Intensiv-Untersuchungsgebiet
~~—— FlieBgewasser

(:S Grenze Bode-Einzugsgebiet
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K hie: Sebasti I [ EEEEaaaa— . Esti, HERE, DeLorme, Mapmyindia, © O and the GIS user community
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TERENO and Integrated Research-Projects at the UFZ

Topic — Land Use, Biodiversity, and Ecosystem Services

* Emerging ecosystems: functional dynamics under
global change

* Mitigating land use conflicts — between land sparing
and land sharing

e Urban transformations — sustainable urban
development towards resource efficiency, quality of
life and resilience

Topic — Sustainable Water Resources Management
* Water and matter flux dynamics in catchments
* Healthy aquatic ecosystems

* Water Scarcity

Topic — Chemicals in the Environment

* Controlling chemicals’ fate

Topic — Terrestrial Systems: From Observation to
Prediction

* Linking novel measurement methodologies to
models across scales

* From local scale process models to regional
prediction
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TERENO is embedded in several international research
networks

CRITICAL ZONE EXPLORATION
NETWORK

COS =

Ecosystem Research

/
XM eLTER
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TERENO CZO - Intensive Site “Schafertal Catchment”
Understanding the Functioning of the Terrestrial System and Landscape
Water Balance Using Novel Observation and Modelling Techniques

D

¥ i
g - - lysimeters CRITICAL ZONE EXPLORATION
] NETWORK

- wireless soil water content monitoring network
- geophysical monitoring campaigns
—> cosmic ray probes

point scale

- airborne & space borne remote
sensing (e.g. F-SAR & hyper-
spectral RS campaigns)

nnnnn

Multi-scale approach for
monitoring soil water

content (& snow)
small catchment scale
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Soil-Landscape Modelling
How to transfer process understanding from the pedon scale to the landscape sca‘}e’\f"TER

_>
soil properties  spatially heterogeneous, but:

spatial distribution of soil types is not random (Jenny, 1942)

)

f(parent material, climate, relief, vegetation, age, ...

.' ."‘ r'sgﬂi E. Martini,

Fa ~_*" ! | T U. Werban

i

Soils

N [ Cambisols / Haplic Luvisols
[ Cambisols

A [ Cambisols / Stagnic Gleysols

— Kilometers [] Stagnic Gleysals

0 015 03 06 0.9 12 [ Gleysols

after Ollesch (2008)

M. Pause, A. Lausch

—> joint evaluation of spatially continuous
information from different sources

e

H.-J. Vogel et al.
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TERENO SoilCan

e Experimental infrastructure to observe long-term effects of land use change and climate

change on soils
e Exchange of soil cores within the TERENO observatories along existing climatic gradients and in

accordance with the projected climate change
e 126 lysimeters across all TERENO observatories (30 lysimeters at three sites in the Harz/Central

German Lowland observatory)
e One of the experimental platforms for the EU-FP7 Project EXPEER (Distributed Infrastructure

for EXPErimentation in Ecosystem Research)
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MOBICOS — Mobile Aquatic Mesocosms
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*  Analysis of mechanisms by
experimental manipulations under
natural background

* Simulation of global change scenarios

*  Control of communities and processes
by multiple drivers and their
interactions (factorial design)

Complex on-site analyses for
monitoring (effects based analyses,
process monitoring)

Norf, Weitere, et al.
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Intensive Site “Rappbode Dam”
Understanding of dissolved organic carbon flux at the catchment scale

e One of the intensive research sites within the hydrological observatory
Bode
e Integrative research on DOC dynamics in surface water systems (impact

of land use and climate change on DOC dynamics and transformation
processes)

* Close collaboration with local water supply companies
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TERENO Data Portal

ii Catalog Services

S (¢
Central metadata
database

Data access

Portal web server

Data/Metadata
Search engine tools tools

Data data access Data visualization

|

TEDENA nartal
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| Local metadata
database
@ Local database

Local metadata
database

Local database

Bojelen

Local database
Local metadata —
database

Local metadata
database

Local database

T=RENO

Data Discovery Portal

r Rhine Valley

Samples

T=RENO

Weicome 1o the TERENO Data Discovery Portal. With this
portal you can find data, which is observed by TERENO
observatories but also data from third parties, The Portal
covers three typical different data search usecases and gives
access (o online application, which are developed for specific
purposes:

« Searching for data with no a priort information what kind
of data Is availabie

Advanced searching for data by search criteria the
ponal provides (like observed parameters, Sensor types,
intended applications, ...)

Searching for data observed by a certain TERENO
observatory

Online applications displaying data from three different
weather radar stations

Online applications displaying automated interpolated
soil water content data (SoilNet)

Accessing data by the first option is like a "Google Search”
and can be done by typing a search string Into the "Free Text
Search” field above and clicking the “Search™ button

Advanced searching for data by predifined search criteria can
be used within our "Map Search”. Here you can search by
temporal, spatial and thematic filters, but at this time only for
data, which was observed by the Eifel-Rur-Observatory.

AJl available data from each observatory in particular or from
all four observatornes together can be discovered with the first
five image cards on the left by clicking on it
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Interdisciplinarity

Scientific Challenges

Consistent

Process Studies
Measurements

Continental Framework of
STANDARDIZED
long-term monitoring,
observation
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Multiscale

@' HELMHOLTZ

CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ




/ T=RENO
¢ /7
AKX elLTER

eLTER ESFRI Emerging Project

«&eLTER
\\\ eLTER ESFRI emerging project
i 11 initiating countries
45/80/130 eLTER Sites (MS, RS)

5/10/30 eLTSER Platforms

N

eLTER H2020 Project
2015-2019

=L .
ow STE 21 LTER countries,
B 28 partners

W

162 data providing sites

{ L TERT==

AN europe‘:ss

Network of formal
national networks

- -
= S f§u2;50? 25 countries
S = 400 LTER Sites

35 LTSER Platforms
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4M Approach T=RENO
Monitoring-Mapping-Modeling-Multiple Use Database _\-(LTER

Integrative loop of mapping, monitoring,
modeling, and data mining as an integrated

Mappin
PRINg and evolutionary approach to adress the
VRS ~ .2 complexity and dynamics of the terrestrial
s system across scales (modified and extended
B > m 3M approach from Lin, 2010, )
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Zusatz
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