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Weather Radar  



30 miles long Hexagenia 
swarm (time intervals: 4 min) at Lake Erie 

 Fotos: E. MASTELLER 

 



(Photos: Bertoldi et al. RRA. 2009) 

Pulsed systems 



Organic material transport along rivers 

Time

16-Oct  18-Oct  20-Oct  22-Oct  24-Oct  26-Oct  

O
rg

a
n

ic
 C

a
rb

o
n

 (
%

)

0

20

40

60

80

100

W
a

te
r L

e
v
e

l (m
)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

CPOM

L-FPOM

M-FPOM 

V-FPOM 

DOM

 WL 

(data: Yoshimura, Furumai & Tockner) 



Real-Time Ecology 

Improve the capability to quantify transfer and 
transformation processes of matter 
 
Detect thresholds, monitor rapid alterations, and 
provide early warning signals  
 
Understanding the effects of critical periods (e.g. 
pulse events, switches between „states“ ) 



The Future? 



3D-telemetry to trace in real time up to 150,000 fish 
(IGB, Department Biology & Ecology of Fishes) 



Switches between States 

Freezing-thawing 
Anoxic-oxic (redox conditions) 
Dry-wet (expansion-contraction) 
Autotrophic-heterotrophic (trophic conditions) 
Allochthonous-authochthonous 
………….. 
 
Regime shifts (clear-turbid; meandering-braided; 
snow-rain fed; etc.) 



3-D Ecology 

How deep, wide, high, long are rivers?  
 
How do hydrogeomorphic processes control the 
(biological) extend of a river?  
 
 



Primary air flow: 

down valley (cold)  

up valley (warm)  

Secondary flow: 

down slope (cold)  

up slope (warm)  

Micro-structure of air flow: 

effects of complex 

roughness  distri- 

bution (water, se- 

diments, vegetation) 

  

complex internal 

boundary layers, 

wakes, and mixing 

layers 

  

A 3-D perspective of river corridors 
Conceptual model of the airscape along a river corridor 

uniderectional primary 

flows can be formed by  

diurnal meteorological 

cycles  

  

secondary flows can  

develop because of 

   

  

(Alex Sukhodolov, unpubl.) 





Ecosystems in the Anthropocene 

Natural 

Artifical, 
human controlled 

Channelized 

Modified 



Domesticated Ecosystems 

Domestication means that “ecosystems have been 
optimized for few services that provide major 
short-term economic benefit to humans, yet 

concurrently causing unforeseen changes in other 
ecosystem attributes”  

(after: Tockner et al. 2011. Ecohydrology & Hydrobiology) 



Biodiversity effects on hydrogeomorphic processes 
(courtsey: C: Körner, Univ. Basle) 



Long-term research programmes 

Biological Field Stations  
of the World 
(Tockner et al. In progress) 



Many thanks for your 
attention! 

 
www.igb-berlin.de 

www.freshwaterbiodiversity.eu 
www.riverscience.eu 

(Tagliamento River, NE Italy,  
a reference ecosystem of European importance) 


