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 The paper shows different and opposed situations of river 

morphology with specific focus on the riparian vegetation. 

Intensive field measurements were conducted to obtain field 

data from the lowland rivers Lafnitz and Pinka in frame of an 

ACRP Project (BIO_CLIC). Opposed sections of both rivers 

(degraded and non-degraded) were selected and analysed. 

Results show the differences of the opposed situations 

according to 3D spatial distribution, composition and densities 

of the riparian vegetation. The results support river managers in 

implementing integrative guidelines for sustainable river 

restoration and vegetation management strategies.  

This paper presents research activities of two projects dealing with global warming impacts on 

European freshwater ecosystems (BIO_CLIC and LOWFLOW+). The projects BIO_CLIC aims 

to identify and understand the potential of riparian vegetation to mitigate climate change effects 

on water temperature and following the impacts on benthic invertebrate and fish communities to 

support river managers in sustainable river restoration towards climate change adaptation, 

ecological services and socio-economic consequences. The project LOWFLOW+ will provide 

low water management strategies for future climate scenarios. The study sites of both projects 

are located at the two rivers Lafnitz and Pinka in the "Hungarian Plains" ecoregion in Austria 

(Fig. 1) as this region will be most likely subject to highest future temperature increase in 

Austria (2-2,5°C until 2040). The illustration below outlines the methods concerning river 

morphology and particularly the vegetation. 

 

 

The projects BIO_CLIC and LOWFLOW+ are funded by the Austrian Climate and Energy Fonds in the framework of 

the Austrian Climate Research Programm (ACRP).   

Fig. 1: The study site - river 

Lafnitz and Pinka in the south-

east of Austria. 

Code Description Height (m) Density (%) 

100 Street 0 0 

101 Agriculture 1 100 

102 Grasland 0,7 100 

103 Salix – no SL 15 75 

104 Riparian Forest 20 100 

105 Sandbank 0 0 

Source: adapted - Amt der 

steiermärkischen Landesregierung 
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Main goal: 

Empirical and conceptional models assess ecological and climate effects on biota and provide 

the 

development of river management instruments for small and medium sized Austrian lowland 

rivers, based on  

specific riparian vegetation scenarios, mitigating climate change effects on benthic 

invertebrates and fish populations. 

 

Side Goals: 

 

- Quantificated influence of topography, river  

  aspect, channel geometry and riparian  

  vegetation  on the rivers energy balance  

- Quantificated impact of reduced riparian  

  vegetation on water temperature  

- Validated HeatSource model (3)  

- Expected local change in water temperature  

  for next decades 

 

- Infuence of the riparian vegetation on the  

  energy input of the rivers Lafniz and Pinka and 

  its impact on water temperature  

- Classification of different vegetation types 

  according to the effective shade contribution 

 

- Habitat use of different fish species  

- Abiotic habitat variables as basic requirements  

  for fish 

- Explanatory power of  shading,  water  

  temperature and radiation in   characterising  

  fish habitat 

 

- Interrelations between benthic invertebrates  

  and large woody debris in a longitudinal  

  approach, in a microscale approach and on a  

  temporal scale  

- Temperature regime of the   rivers  and  

  correlated changes of benthic invertebrate  

  communities with temperature patterns 

- Linked benthic invertebrate and fish patterns 

- Interrelations between selected benthic  

  invertebrates and riparian vegetation 

Vegetation 

Vegetation buffers of 50 m along 

the rivers Lafnitz and Pinka are 

measured. Height, density and 

distribution of vegetation is 

determined in consistent areas. 

Typical sections for an area are 

surveyed in detail. 
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Solar Radiation &  
Water Temperature 

Water Energy Balance &  
Water Temperature Model 

Heat Source 

A model developed by the Oregon 

Department of Environmental Quality 
 

Input 

- Vegetation (height, width, density) 

- River Morphology 

- River bed geometry 

- Flow velocity 

- Tributaries and discharges 
 

Output 

- Global Site Factor at water surface 

- Water Temperature 
 

Calibration by 

-   Water temperature and radiation data 

Hemispherical Photographs 

Output: GSF – Global Site Factor 

subjected to vegetation density. 
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Typisierung der Vegetation im 

Längsverlauf durch die Profile 

 

• Vergleich der Flussbettgeometrie 

• Vergleich der Vegetationsdichte 

• Vergleich der Vegetationshöhe 

• Vergleich der Vegetationsbreite 

• Vergleich des Lichtraumes 

• … 
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River Morphology 

x w/m² 
1 pm 

x w/m² 
5 pm 

x w/m² 
9 am 

x w/m² 
11 am 

x w/m² 
3 pm 

Picture by Heidelinde Trimmel 

Water Temperature 

Min. and max. water 

temperature (8 July 

2012). 
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