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Forest hydrology as science 

Questions: 
The effect of forests on landscape 
hydrology 

The effect of forest managment practice 
on the hydrological regime of catchments 

The effect of individual tree species 

Challenges: 
Global climate change 
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Global climate change (GCC) in 
Central Europe 

In the last 50 years the mean annual 
temperature has increased by 3 C 

This trend is expected to continue 

Changes in precipitation and 
tempereture patterns during the year  

Spring comes earlier 

Summer is drier 

Less snow cover 
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The negative effects of GCC on 
forests 

Longer growing season (more 
transpiration  water uptake) 

Decreased stability of forests 

Outdated Forest Typology 
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Water balance in forested catchments 
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Catchment/drainage basins/watershed 
Area from which all precipitation drains out as 
runoff  river, see, lake, etc. 

 

 
 

Cathment 
divide 

 

Discharge/run
off/catchment 
outlet 
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The effect of forests on runoff generation 

Interception  water stopped by the canopy 
(evaporates from leaves) 

Transpiration  water sucked out from the 
soil by roots used to sustain growth 

Evaporation  from canopy/surface/water 

Infiltration  from surface to deeper soil  

Streamflow  water in the stream (surface 
runoff) 
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Hydrological/water balance 

P = E + T + Q + S 

P  precipitation (rain, snow, fog)  

E  evaporation (from surface) 

T  transpiration (by plants for growth) 

Q  runoff (surface, subsurface, basal) 

S  change in water storage 
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How to measure the components 
of Water Balance 

 



strana 12 

Department of Landscape Management 

Experimental catchments 
/microwatersheds in TFE (training 
forest enterprise) - streamflow 
measurements, soil survey, 
transpiration measurements 

Network of climatic stations  
precipitation, temperature, soil 
moisture 
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Map server 

Beech (Fagus sylvatica) 
 
Oak (Quercus  sp.) 
 
Norway spruce (Picea abies) 
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Precipitation 

Precipitation   the only source of 
water in headwater areas 

A network of climatic stations 
(http://www.amet.cz/) 

Air temperature, soil temperature, 
precipitation, soil humidity, wind direction 
and speed, soil moisture, solar radiation 
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Interception 

Water retained on the surface of 
crown/leaves 

Depends on the area, shape and amount 
of leaves 

It can be estimated via: 
Model from LAI (leaf area index) 

Measurements of throughfall and stemflow 

Phenology is important for deciduous 
trees 
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The effect of forests on runoff generation 

Interception  water stopped by the canopy 
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runoff) 



strana 21 Throughfall, Stemflow, LAI 



strana 22 Interception 



strana 23 

Transpiration 

Water used for tree growth 
Most important component of water balance in 
forested areas  

Affected by climatic and physiological factores 
(temperature, sunlight, humidity, wind, wood 
properties, healtch, leaves, etc. ) 

In situ measurements  heat balance method- 
sap flow measurements 
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Deciduous trees (greem)       Coniferous trees (brown)
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Measured Transpiration 

In growing season of 2016 (April to 
October): 

Daily maximum cca 3mm (D) 2mm (C) 

Average ca 1,6 mm (D) 1,2 mm (C) 

Growing season duration ca 175 days (D) 
205 days (C)  
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Streamflow 

Streamflow in the discharge point 

Thomson weir  known rating curve 
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Annual water balance - example 



Water Balance in 2019-20, Spruce and Beech catchments 

2019 precipitation 
normal year 

2020 precipitation 
abundant year 

Beech - more water 
stays in soils (better 
water retention) 

Beech retain 
effective retention 
even during drier 
years 

 

 

 

 



Water Balance in 2019-20, Spruce and Beech catchments 
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Thank you for your attention 

Forest hydrology as science 
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