Connectivity and synchronisation of
lake ecosystems in space and time

CONNECT

Connectivity and Synchronisation of Lake
Ecosystems in Space and Time — CONNECT

Stella A Berger! & Sabine Wollrab?

Leibniz-Institute of Freshwater Ecology and Inland Fisheries (IGB)!

Jens Nejstgaard?, Hans-Peter Grossart!, Gabriel Singer?, Franz Holker!,
Andreas Jechow!, Jirgen Fischer (FU Berlin), Thomas Ruhtz (FU Berlin),
Peter Gege (DLR), Torsten Sachs (GFZ), Matthias Labrenz (IOW), Gunnar
Lischeid (ZALF), Ridiger Rottgers (HZG), Thomas Schneider (TUM)

Research

for the future
of our freshwaters




@ CONNECT - Network of Collaborative Excellence

—
I Leibniz-Zentrum fiir
Fa Agrarlandschaftsforschung

N

/

s 222 Helmholtz-Zentrum
1111 Geesthacht
Eentrum fiir Material- und Kiistenforschung

Freie Universita

GFZ

Helmholtz Centre
PorTsbAam




CONNECT in situ measurements and
Remote Sensing of inland waters
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@CONNECTiVity of lakes chains in North-East Germany
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CONNECT combines In situ measurements, ground
based, airborne and satellite Remote Sensing
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@ CONNECT - uses the full scale from pattern analysis
to process analysis

Large scale
9 b %

inventories, \
citizen science \
\
> | Remote sensing
l “

Temporal and spatial scale, number of sites >

Process analysis
Replications and control

Pattern analysis

Predictive ecology in a changing world.
Review by Mouquet et al. 2015, J. Appl. Ecol. o~
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Objectives

Havel side arm,© UBA

Connectivity of lakes Phytoplankton dynamics , Study how lake-to-lake connectivity drives
seasonal biological coherence in lake chains
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Objectives

Havel side arm,© UBA

Connectivity of lakes Phytoplankton dynamics , Study how lake-to-lake connectivity drives
seasonal biological coherence in lake chains
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Short residence time
Investigate how lake depth and mixing pattern

modulate the effects of lake-to-lake connectivity

Medium residence time on coherence
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Objectives

Havel side arm,© UBA

Connectivity of lakes Phytoplankton dynamics , Study how lake-to-lake connectivity drives
seasonal biological coherence in lake chains

Short residence time
Investigate how lake depth and mixing pattern

modulate the effects of lake-to-lake connectivity

Medium residence time on coherence

.“e _%\ * Include Remote Sensing, backed by in situ sensors,

to allow detection of coherence patterns
Long residence time of river-connected lakes and
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Connectivity of lakes Phytoplankton dynamics

Short residence time

G800

Medium residence time

G800

Long residence time

Biomass

Biomass

Objectives

Havel side arm,© UBA

Study how lake-to-lake connectivity drives
seasonal biological coherence in lake chains

Investigate how lake depth and mixing pattern
modulate the effects of lake-to-lake connectivity
on coherence

Include Remote Sensing, backed by in situ sensors,
to allow detection of coherence patterns
of river-connected lakes and

w
©
=i [ — Outlook: Facilitation of regional-scale monitoring
and management. IGB
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@ CONNECT — combines methods to achieve
high temporal and spatial resolution

A & > 2

High frequency  Sampling & Lab: Remote sensing:

In situ Sensors: Phytoplankton and Hyper- and multispectral
Chl-a, cyanos, temp.,  Water chemistry, HPLC cameras, handheld > drone
pH, cond., oxygen pigments, FlowCam > airplane > satellite
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CONNECT - Field study 2019-2020 | %
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@ Sentinel 2 - schedule

* Area that is sampled twice within 10 days (center green)

i Legend
O Feldberger Seenlandschaft ® e

Lake Stechlin
{ * Feature 3
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CONNECT - LakelLab Experiment 2019

HySpex raw radiance @ 552 nm
Stechlin: Lake

Connectivity of lakes Phytoplankton dynamics

Short residence time Pontoon surrounding and
connecting the enclosures

Central
. reservoir Floating aluminium ring
Moptiliop L/ Enclosure,

9m in Diameter

Biomass

Medium residence time

é
Biomass
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Long residence time

Lake bottom at Enclosure wall made of
20m depth insulating foil
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Time
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Join our LakeLab connectivity experiment in 2019
High-frequency in situ probes & in situ sampling & remote sensing tools

Apply for AQUACOSM Transnational Access
www.aquacosm.eu

Licor light meter

YSI multiparameter probe

bbe Moldaenke fluorescence probe

Photo: M. Oczipka (HTW Dresden)




CONNECT ke ecosystems in space and ime

See Poster 33
Thanks for your attention
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@ CONNECT - Network of Collaborative Excellence

Postdoc 4
Gasflux, aquat-
terr. coupling

Postdoc 1
RS campaigns
synthesis

HZG DLR ZALF

Remote sensing experts Aquatic and terrestial ecologists
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Network of Leading European
AQUAtic MesoCOSM Facilities
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Sentinel 2

ESA Copernicus: Sentinel 2 (A+B)

MSI — multi-spectral-imager: 13 bands (tailored for
terrestrial applications)

Spatial resolution 10-20m, measures every 2-3 days
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possible lake chains in north-BB and MV

- (lake types 10/13
mixed lake types
g ake types 11/12

Lake Stechlin
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lake chain  lake type (UBA) max. depth area lenght width
lake chain 1 from proposal
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Blue-green

spectral class | Green algae Bl‘yi’%r;?n “algag”red- |  Greenalgae Brown coloured class Mixed type
fype
Chlorophyceae | Microcysts/ | Plankthothriy | Euglend Synura Diatoms Dinophycea | Cryptophytae/

Prasinophyosae | Cyanophyceae | Cyanophyceae | Eudlenopyceae | Chrysophyceae | Bagilarophyceae | Dinofageltes | Cryptomones
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Pigment composition of important algae classes



Blue-green

spectral class | Green algae Blf;g%r;?n “algag”red- |  Greenalgae Brown coloured class Mixed type
fype
Chlorophyceae | Microcysts/ | Plankthothriy | Euglend Synura Diatoms Dinophycea | Cryptophytae/

Prasinophyosae | Cyanophyceae | Cyanophyceae | Eudlenopyceae | Chrysophyceae | Bagilarophyceae | Dinofageltes | Cryptomones
Pigments

Chlorophylle

Chlorophyl-a

i
Chlooptylo #

Dolichospermum spp. Dinobryon spp.

Pigment composition of important algae classes



