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High-resolution DOC measurements indicate
seasonal differences of the contribution of
sub-catchments to DOC export
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Study Site
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Cambisols (65 %)
Hydromorphic soils (35 %)
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Coniferous forest (17%)



Methods

m In-stream UV-VIS-spectrometry = absorption

—>DOC concentrations at a 15 minutes intervall at
the outlets of the three subcatchments

m Discharge measurements

m Calculation of DOC export of the three
subcatchments during five seasons over one year

m Delineation of five seasons in terms of
precipitation pattern: winter, snowmelt, spring,
summer, autumn



One year of measurements
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Total annual DOC export
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m Total annual DOC export: 13760 kg or 3931 kg km™

m DOC production and hydrological connectivity
influence seasonal DOC export
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—> Are not only seasonal differences but also differences between the subcatchments?



Cumulative DOC export of subcatchments

5000 . . . .
Hssul:l
4500 1 MG ;
KS
4000 spring 1 = Similar pattern of HS and MG
o 3500 autumn /
[—} - . Fo-
t winter | m Lower export of KS
= snowmelt 4
X 3000 Y
O ~ m Snowmelt: HS overtakes MG
Q 2500 1
2 5000 - 1 = Largestincrease of DOC export
3z during events in spring and
E 1500 [ 1 autumn and at the beginning
L3
1000 | | of snowmelt
500 - 1
D 1 i 1 i

Jul 2020 Oct 2020 Jan 2021 Apr 2021



DOC export rates
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m Highest DOC export rates

during snowmelt

m Similar slopes of MG and KS

m Highest runoff generation at

MG



Seasonal contribution of subcatchments to
total DOC export
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Horizontal lines refer to area percentage of entire catchment



Summary: Seasonal differences

Winter:
- DOC production |
- Precipitation as snowfall

- Limited flow pathways
/ \_ Y, \

(Autumn: \ 6nowmelt: \
- Large events - High hydrological

connectivity

o

- Flushing of accumulated

DOC - DOC production 1
- Leaf litter input - Flushing of accumulated
\_ J \ DOC )
~ I\ (spring: @ - Both .vvater.fluxes and DOC

Summer: S| | -pocproduction 1 868 production drive the DOC
- Low hydrological - Several precipitation export
connectivity events
- Few precipitation events |<| - Saturated soils following .

k j Qnowmelt )




Summary:
Differences between subcatchments

m During snowmelt and spring: Contribution
close to expected values

- high hydrological connectivity - Differences in

m KS becomes important in autumn and winter |1. Vvegetation gm\%
> litter fall from decidous trees 2. topography and AN
m Generally higher contribution of MG 3. hydrological connectivity 0

=~ high runoff generation due to topography i, ence the contribution to total

m Generally lower contribution of HS DOC export.

- dependent on hydrological connectivity
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Implications for the future

Climate change could lead to ...
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« DOC export more evenly distributed thoughout

« No snowmelt flushing?

the year?

« Increased DOC production?

« Limited DOC production in summer?
- Limited hydrological connectivity?
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« DOC export less evenly distributed?
- Stronger contrast between drought periods and

precipitation events?
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Take Home Message

m Seasonal DOC export is influenced by DOC production & hydrological
connectivity

m The contribution of the subcatchments to total DOC export is
influenced by topography, hydrological connectivity & vegetation




