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Absorption of light by 
dissolved organic matter (CDOM)

Dissolved organic matter (DOM) is present in all types of natural water. Its typical 
concentrations in water are low, but the DOM is a significant organic carbon 
reservoir on the Earth, exceeding the organic matter of all living organisms.
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Humic substances

Yellow substance, Gelbstoff, chromophoric dissolved organic matter (CDOM) 

from Perminova I.V.
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Humic substances

Kleinhempel, 1970

Pow-Humus
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SRNOM
international 

standard 1R101N

СSRNOM=40 mg/L

Suwannee River, Georgia, USA

Trubetskaya O.E.
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Absorption spectra
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Photo: Gorhskova O.M.



WATER SUSTAINABILITY IN THE XXI CENTURY: CHALLENGES AND SOLUTIONS 

August 16 – 21, 2017, Istomino (Lake Baikal), Republic of Buryatia, Russian Federation

Absorption spectra
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Water sampling sites
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Absorption spectra
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The colour of water samples from Kislo-Sladkoye lake, N.Ershovskoe 
and Trekhtzvetnoe lake

Absorption of light by 
phototrophic microorgamisms
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The water samples from Trekhtzvetnoe lake

Absorption of light by 
phototrophic microorgamisms
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Absorption of light by 
phototrophic microorgamisms
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CDOM fluorescence spectra
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Fluorescence spectra of surface water in Elovoe lake excited 
with λex=270-450 nm
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Wavelength of emission maximum

So-called “blue shift” with magnitude about 20 nm is observed with change 
in excitation wavelength from 270 to 310 nm, what is typical for natural 
water. 
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Fluorescence quantum yield

number of fluorescence photons

Φ = ____________________________________________

number of absorbed photons
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Fluorescence quantum yield

JY guide to recording fluorescence quantum yields
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Fluorescence quantum yield
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CDOM fluorescence quantum yield
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Fluorescence quantum yield reaches maximum at λex~370/380 nm and 
decreases monotonically thereafter.
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Fluorescence quantum yield for CDOM in Elovoe 
lake for different depth and excitation wavelength

Fluorescence quantum yield varies from 0.6% for the surface samples to 
almost 3% for the layer with maximum concentration of microorganisms. 
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Conclusions 

Dissolved organic matter (DOM) of natural water due to 

presence of humic substances absorbs UV light and emit 

luminescence, its spectra are successfully used in solving such 

important tasks as the control of natural aquatic ecosystems 

and technological water environments. For the natural aquatic 

DOM in various types of natural aquatic systems (sea and 

river, freshwater and relic lakes) such spectral characteristics

as the wavelength of the emission maximum in fluorescence 

spectrum, the fluorescence quantum yield, the spectral 

dependences of optical density.
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Thank you for attention!


