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Globally increasing DOC concentrations i also in Saxony
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Environmental conditions promoting high DOC fluxes from soils into water

C Large carbon stocks (forest floor horizons, peatlands, mineral soils)
C High proportion of peatlands in the catchment + degrading peatlands
C High frequency of heavy rainfall /extreme events i reduced passage of the mineral soill

C Reducing conditions in the soll
Aquatic Awo r |
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Combine
To monitor / experiment
Joint data processing
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DOC sources in streams of forested catchments in mountainous areas

[ Soils of the catchment 1 high stocks of soil organic matter ]

: <1%

soil organic
carbon

¢ Peat
C Forest floor — Potential DOC sources
C Mineral soll

=
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Background and objectives

A Assessment of spatial and temporal

variations in DOC export from soils to A Drivers and controls of increasing
surface waters » DOC concentrations
A Which areas have highest DOC export A Secure water quality
potential? And when? I
40
Mean: 2.59 mg |71 Mean: 5.81 mg I7!
S B Change: +0.02 mg =t a~! | —— change: +0.13 mg -1 a?
30
T 25+
E 20 -
Q
Q 15-
10 - 1
Kleine Bockau Feb 2021 0 500 o1 N o : .
] 2010 2020 W
12 mg CL* Kleine Bockau Neudecker Bach - -
Mineral soil dominated catchment Peat dominated catchment Neudecker Bach

Feb 2021: 25 mg C L1



Study site i headwater catchment Sosa (German Ore mountains)

A Focus on two main DOC sources:
organic (peat) und mineral soils

A Use of 2 sub catchments with different
proportions of organic soils

Kilometers

0 15 30 60 90
O

Soil sites Stream sites
4 representative soll types 2 X 2 sub catchments
A Podzol A M1 mineral soil dominated
A Cambisol A M2 mineral soil dominated
A Peat A P1 peat dominated
A Highly degraded peat | |A P2: peat and mineral soil
dominated

Karsten Kalbitz, Tobi&touskag DOCEintrage in die Talsperre Sosa 6



Soil- and stream water sampling and analyses

Soil sites _ Stream sites
Suction plates
Soil water:
DOC
DON = TN-NI T NHNO

DOM composition

Suction cups +
tensiometers

Soil water + water potential

weir + water level sensor

] discharge
Suction cups + _
tensiometers Fluorescence probe, automatic sampler
Soil water + water potential Continuous measurements, event-based
sampling

Biweekly sampling + analyses



DOC in soil and water (connected streams)
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A highest DOC concentrations in upper parts of mineral soils but strong retention in deeper soil layers (high
DOC concentrations in all Podzol horizons)
A Peat: high DOC concentrations in all depths



DON in soil and water (connected streams)

Mineral soils Organic soils
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A highest DON concentrations in upper parts of mineral soils
A Peat: relatively low DON concentrations in all depths
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Organic soils

Mineral soils

| and water (connected streams)

DON ratios in soi
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A Mineral soil DOM: more microbially processed & sorptive retention/fractionation

r

A Peat DOM: plant-derived; less microbial processing & sorptive retention/fractionation
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Temporal variability of DOC concentrations in soill
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A High variability in the forest floor and in surface peat horizons with peaks mainly in Spring and Summer

A Peat: snowmelt T dilution in the upper part (lower DOC concentrations)




Temporal variation of DOC concentrations in streams
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A Peaks after snowmelt and heavy rainfall events in all streams
A Relative increase in DOC concentrations highest in streams less affected by peat



Temporal variation of DOC concentrations in streams
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A Very fast change in DOC concentrations i doubling within a few hours
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Temporal variation of DOC concentrations in streams

What does it mean for DOC fluxes from soils into the Sosa reservoir?
x Specific DOC loads from different source areas

x Effects of high water fluxes

Karsten Kalbitz, Tobi&touskag DOCEintrage in die Talsperre Sosa 14



Tharand‘

Ore mountains

Drinking Water
Reservoir
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Let 6s get-resomtroredath i g h
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P1 has the
highest DOC
concentration
Decreasing
proportion of
organic soils
I decreasing
specific loads
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Main DOC sources In the catchment

—

¢C Peat
C Forest floor — Potential DOC sources
C Mineral soll

=

Use of the composition of DOM for characterizing
different DOC sources i not just DOC/DON ratios
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Main DOC sources in the catchment i DOM composition

Fluorescence spectroscopy + parallel Pyrolysis gas chromatography
factor analysis (PARAFAC) mass spectrometry
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Main DOC sources in the catchment i DOM composition

Fluorescence spectroscopy + parallel factor analysis (PARAFAC)
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Main DOC sources in the catchment i DOM composition

Pyrolysis gas chromatography mass spectrometry (> 100 soil and water samples)

chemical analysis Semi-automated pipeline using R PCA and source identification
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