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Â Sunlight

Â Temperature

Â Streamflow

Â Suspended solids

Â pH

Â Hardness

Â Dissolved oxygen

Â Seasonal changes

Â Lakes vs. rivers



Photosynthetically-active 

radiation (PAR)
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Â Note how the 
cloudy period 
between noon 
and 3 PM 
caused a dip in 
pH



Causes

ÂRotation of earth

ÂWeather

ÂSeasonal effects

Â Latitude effects

ÂAltitude effects

ÂHigher UV

Diel changes in sunlight

Importance

Â Light drives river biology

Âanimal behavior

Âplant photosynthesis

ÂpH, DO cycles

Â Temperature changes

ÂPhotochemistry

ÂFe photoreduction

ÂBreakdown of DOC

ÂH2O2 cycling



Diel changes in temperature

Â T changes are 
greatest for 
small, shallow 
streams

Â T maxima 
usually in mid-
to late 
afternoon, 
minima at dawn
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Diel changes in temperature

Causes

Â Solar heating

Â Radiational cooling

Â Groundwater inflow

Â Can contribute to 
night-time cooling in 
summer

Importance

ÂEcological stress

Â Influences kinetics and 
equilibrium of aqueous 
reactions

ÂMicrobial reactions

ÂMineral and gas solubility

ÂAdsorption



Diel changes in streamflow

Shape, timing of flow cycles can change with time of 

year or position within the watershed
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Diel changes in streamflow: 
importance

Â Influence solute concentrations

Â Influence solute loads

Load = concentration  x  discharge
kg/day   =   mg/L * L/day * 1 kg/10 6 mg


