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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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Northeastern German
Lowland Observatory

Harz/Central German Lowland
Observatory




TERENO - an initiative of the Helmholtz Association

* To provide long-term environmental data in a
multi-scale and multi-temporal mode

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

e To analyse the interactions and feedbacks
between soil, vegetation and atmosphere
from the point to the catchment scale

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

e Bridging the gap between measurement,
model and management

Eifel /Lower Rhine
Valley Observatory
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TERENO - The concept T:RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

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

ﬁ HELMHOLTZ

CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ




T-RENO

TERENO Vision and Challenge TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
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 TERENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

The Harz/Central German Lowland Observatory
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@ TERENO Intensive Resm\

. Biodiversity Monitoring Sites
—| © Floodplain Research Sites
® Runoff Gauging Stations

@ Multi-Parameter Probes
A Rainscanner

[*] TERENO Climate Station

® Precipitation Network DWD
D Bode Catchment Boundary

Selke Subbasin

-~ - Geesgraben Subbasin
[ ] UFZ TERENO Region

Cities c jes: D auf der digitaler Daten des Landesbétiebes
i far He rschutz und Wasserwirtschaft chhsen-Anlt. Gen.-Nr. LHW/5.1.3/1412009




T-RENO

Th e Hyd ro I ogica I O bse rvato ry BOd e TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

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
o TALKO Rappbode
= TALKO Hassel
Monitoring Gewasserqualitat UFZ und LHW
O Bode Screening Kampagne 2011
© Oberflachenwasser Selke/Bode
©  Oberflachenwasser (LHW)
®  Grundwasserspiegel und Qualitat (LHW)

Biodiversitat-Untersuchungsflachen
. Insektenfallen
. Ornithologische Beobachtungen

Erstreckung der Untersuchungsgebiete

sonstiges
@ Intensiv-Untersuchungsgebiet
~~~— FlieRgewasser

(::S Grenze Bode-Einzugsgebiet

Héhe (ii. NN.) [m]

. max: 1131 N

min: 14

Esri, HERE, DeLorme, Mapi , © O and the GIS user community




T-RENO

IntenSive Site llSChéfertaI CatChmentll TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
Understanding the Functioning of the Terrestrial System and Landscape
Water Balance Using Novel Observation and Modelling Techniques

(%)

- lysimeters

- 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)

508400 508500
Easting [UTM]

Multi-scale approach for
monitoring soil water

content (& snow)
small catchment scale




T-RENO

IntenSive Site l‘RappbOde Da m” TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
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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T=RENO

ilC
TE R E N O So I a n TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

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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T=RENO

Online Water Quality Monitoring at the Catchment Scale

Gauging Stations

® Discharge Station
® Water quality Station

Ardblé e i

- Grasland
- Forest Km
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High-resolution data for model
development and quantification of

processes

(Halbedel & Biittner (2014): Methods Ecol Evol; Rode
et al. (2016): Environ Sci Technol

TRIOS UV sensors
YSI sensors
Automatic Samplers




MOBICOS — Mobile Aquatic Mesocosms T:RENO

*  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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T-RENO

Key Date Sa m pI i ng TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

* Atotal of 42 sample sites with12 sites at the major tributaries, 2
WWTP’s, 3 MOBICOS-sites

’Vlml)uig

* 35 scientists from 9 UFZ-departments and 4 institutions
ANEBECK

* Assessment of:
* Drivers: chemical stressors (micropollutants, pesticides,
heavy metals, etc.) and non-chemical stressors
* Response variables: communities (e.g. fish, biofilms) and
ecological functions (e.g. leaf litter decay, metabolism)
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Brauns, Bdrlund, Borchardt, et al.

RESEARCH - UFZ
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TERENO Data Portal

ii Catalog Services

Central metadata
database

Data access

Portal web server

Data/Metadata Data data access Data visualization
Search engine tools tools

|

TEDENA nartal
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TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Data Discovery Portal

Local metadata
database

Local database

pre-Alps

Local metadata
database

Local database

6ojeied

Local database
Local metadata —
database

Local metadata
database

Local database

Rainscanner

T=RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

C

Welcome 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 10 online application, which are developed for specific
purposes:

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

= Advanced searching for data by search criteria the

portal 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

soil water content data (SoilNet)

Accessing data by the first option s 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.

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

% HELMHOLTZ
CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ




T-RENO

TE R E N O a n d i nte rn at i o n a I n Etwo rki ng TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

7R ‘, integrated
’ .
system

CRYH(MLZKMQEEXPUDRATKMQ
NETWORK

£eLTER

\\\ ESFRI

Ecosystem Research

f/;' HELMHOLTZ

CENTRE FOR
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RESEARCH - UFZ
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T-RENO

H OW to co n ce pt u a I ize ? TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Modeling

Observation and
Monitoring

Reference Database

(Biosphere, Hydrosphere, Atmosphere, Pedosphere)
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T=RENO

L3
I n teg rat I o n TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Modeling

Observation and
Monitoring

Reference Database

(Biosphere, Hydrosphere, Atmosphere, Pedosphere)
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T-RENO

I nteg rat i o n - Qu o Va d is TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

Modeling

Observaticzmad

INCREAS
INTERACT SIO

ELIXIR

BioFresh

CETAF/
BioCASE

Mirtl, 2016
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T-RENO

Reasons for Dive rSity - TERRESTRIAL ENVIRONMENTAL OBSERVATORIES
The Drivers of Research Infrastructure Landscape

Theories
Stress-gradient Niche
hypothesis theory
Optimal
foreaging disturbance
hypothesis

Conceptual
Frameworks

DPSIR Macroecology

Intermediate

Socio- Critical Ecosystem
ecological Zone Services
systems Research

Patchiness of Research Infrastructure
Landscape
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ENVRI+

SOCIETAL
RELEVANCE
&
ACCESS . UNDERSTANDING

KNOWLEDGE FLEXIBLE
| TRANSFER SERVICES
COMMUNICATION

& :
DISSEMINATION 1

CROSSFERTILIZATIO!

N

IMPROVED SCIENCE

COMMUNICATIO

REFERENCE

"HARMONIZED  MODEL
POLICIES

STANDARDIZATION

19 WORK
PACKAGES

T-RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

“ENVRIplus has its focus on
coordination to structure the
scientific community and to
reduce the fragmentation in
the environmental RI
landscape.”

“Collaboration is the only
way forward to address the
Global Changes facing
today’s society.”

www.envriplus.eu

f/;' HELMHOLTZ

CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ
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ADVANCE_eLTER ESFRI Emerging Project

AL TER

{ \\\ ESFRI

\\\ -G-Irgpg.%
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T-RENO

TERRESTRIAL ENVIRONMENTAL OBSERVATORIES

ADVANCE_eLTER ESFRI emerging project
11 initiating countries

45/80/130 eLTER Sites (MS, RS)

5/10/30 eLTSER Platforms

eLTER H2020 Project
2015-2019

21 LTER countries,
28 partners
162 data providing sites

Network of formal
national networks

25 countries
400 LTER Sites
35 LTSER Platforms



European data platform for hydrological observation and T—RENO
experimentation

e Access to high quality data series of key hydrological fluxes and states

e Standardize and harmonize data

* Exchange experience in operation of equipment

* Test and validate new measurement technologies (e.g. Cosmic-ray soil moisture sensors, on-
site stable isotope analyzers, wireless sensor networks)

*  Support the calibration and validation remotely sensed data products by serving as Cal/Val
sites (e.g. SMOS, SMAP, Sentinel)

e Support the joint definition and operation of hydrological field experiments

* Provide information on mobile equipment that can be used in cooperation with other
institutions (e.g. hydrogeophysical equipment, mobile ECs, UAV, ...)

* Define joint projects to mine and interpret existing spatial-temporal data of hydrological states
and fluxes (co-mentoring of PhD-students)

Meeting between TERENO/HOBE/HOAL in October 2016

@' HELMHOLTZ

CENTRE FOR
ENVIRONMENTAL
RESEARCH - UFZ
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=

Synergies with the Water |Pl Theme 5

Promoting and supporting the networking of experimental catchments at
the European Scale

Activities towards a harmonization and standardisation of hydrological
monitoring

Establishment of hydrological observatories in the Mediterranean (Spain,
Italy, Greece, Israel)

Data provision

Strengthen the hydrological research in the context of integrated
environmental monitoring



