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Wetland characteristics
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Wetland water bodies




Main water quality processes

Mixing
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2 m Q, ¢ - external and internal inputs,
water distribution by weirs,
altering flow directions

— L PL m tv,h - hydraulic structures, light,
- temperature

Interaction with sediment - _
e W C - pore water concentrations
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Load exchange with areas

Material and Methods

m Q,c - land area - channel water
exchange




Material and Methods

Spreewald ,wet land“ functioning

Water inflow into the land areas
(infiltration, overflow)

Organic soils
oxygen consumption

reduction processes
NO,, SO, Fe,0,, 0-PO,

Sink and source

Advective matter retention
(solubles and particles)

Matter transformation
(land areas, channel bottom)

Water outflow into the channels
(exfiltration as groundwater)



Model conception

Material and Methods

River basin model

Hydraulic module

branched channel network,

non-steady state, one-dimensional,
alternating flow directions,

hydraulic structures,

discharge points for internal in- and outputs

Q

Ex- and infiltrating discharges,
generated for aggregated area units
by model WBalMo Spreewald

Water quality module
matter transformation,

sediment-water interactions,
e.g.algorithms EUTROPH 2A

Result

Q and ¢ (pH, SO, N,PK..)
for any

balancing profiles

C

Representative data sets for
groundwater concentration
for separated sub-regions

Transfer functions

River basin model




River structure diagram
and nodes for land area
water exchange

Results
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Resulis

Sulphate transformation
In transfer zones

Sulphate in the transfer zo Sulphate in the transfer

zohe
channel bottom —
free water column shallow peat soil — flooded

water column

SO, [mg/l]
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SO, transformation in the flow system

u flow velocity
oC S04 Csoa concentration
X SO4 ecay rate
T, temperature
X flow distance
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Sulphate distribution within the
Spreewald

——————————————————————————————————————————————— - Summer half year - June
Spree ___________________________________ Q_Spree =7,5m3/s,C_Spree = 500 mg/l
X Q_Malxe = 2,8 m3/s, C_ Malxe = 257 mg/l
100
10 20 30 40
Distan |n km

=z | Load reduction:

Results

26% peat areas

13% decay processes in
channels

15750000

60% mixing




Resulis

Sulphate retention

wet year dry year
Q (3) = 25 m3/s Q (3)=7 m3/s

500 mg/l SO,

500 mg/l

<::> Total reduction (mixing, transformation in water systems, land area-water exchange)

“ Spreewald wetland (transformation, land area- water exchange)



The process-oriented water quality model combined
with water balancing model allows to assess the
retention capacity of the Spreewald wetland as
whole, and for separate river sections, in detail

m The retention capability for sulfate is performed by
both, the running water system and the land area-
surface water exchange

Conclusions

m The purification effect exists all the time and ranges
between 20-40% of input sulfate concentration
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