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Gewasser sind vielfach belastet []

* Diffuse Nahrstoffeintrage ->\
Uberangebot

e Gewasserregulierung ->
reduzierte Kontaktzeit

* Bodeneintrag -> reduzierte
Kontaktflache

* Erwarmu ng -> € rh O hte NitrogerN and phosphorus\ come from a variety of diffuse sources
mi kro b e I |e A kt|V|tat; including waste discharges ,(% , atmospheric emissions}'ﬁ , agricultural

Bay Restoration Partnership 1998-2004. Integration and Application Network, University of Maryland Center for Environmental Science, Cambridge: MD.

L]
anoxische Prozesse inputs W% B4  and development 7.
Diagram courtesy of the Integration and Application Network (ian.umces.edu), University of Maryland Center for Environmental Science. Source: Lane, H., J.L.
Woerner, W.C. Dennison, C. Neill, C.Wilson, M. Elliott, M. Shively, J. Graine, and R. Jeavons. 2007. Defending our National Treasure: Department of Defense Chesapeake

©Jane Thomas, Integration and Application Network (ian.umces.edu/media-library)
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Ubersattigung von Biofilmen

|

AN

o

Sediment

Grundwasser




IIIIIIIIII

|

AN

Sediment

Aufnahmerate

>

Grundwasser Konzentration



Ubersattigung von Biofilmen
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* Verringerte biotische
Aufnahme von Nahrstoffen
aufgrund von Ubersattigung
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Weigelhofer G et al (2018) How do chronic nutrient loading and the duration of nutrient pulses affect nutrient uptake in headwater streams? Biogeochemistry 141: 249-263.



Schematic of the
flow around
the macrophyte
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Wasserruckhalt in FlieRgewassern
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Schematic of the flow field for

step-type obstacle
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Schematic of the

recirculating reservoir-type
pool with wood debris

Natural stream _

Noh, H, et al (2020) Multi-Gene Genetic Programming Regression Model for Prediction of Transient Storage Model Parameters in Natural Rivers. Water 13, 10.3390/w13010076
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Wasserruckhalt in FlieRgewassern

t=30 [s]

0 5 10 15 20 25 30 35 40

0 5 10 15 20 25 30 35 40

= . . p—_ r
0 5 10 15 20 25 30 35 40
X [m]
Wang, P., & Cirpka, O. A. (2021). Surface transient storage under low-flow conditions in streams with rough bathymetry. Water Resources Research, 57, e2021WR029899.
https://doi.org/10.1029/2021WR029899
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Gewasserregulierung
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Liu, C., Li, R. & Fu, Y.
Nutrient retention in
agricultural headwater
stream: artificial
manipulation of main-
channel morphology and
hydrologic condition.
Environ Sci Pollut Res 29,
83004-83019 (2022).
https://doi.org/10.1007/s
11356-022-21660-6



BOKU
Sedimente als Phosphorpuffer []
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Modifiziert nach: Wallington, K., & Cai, X. (2023). Updating SWAT+ to clarify understanding of in-stream phosphorus retention and remobilization: SWAT+P.R&R. Water Resources
Research, 59, e2022WR033283. https://doi.org/10.1029/2022WR033283
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Sedimente als Phosphorpuffer ]

S0 ,-"‘"'
10° 0 >890 % foresl P source Ve
O Mixed forest/pasture P
400 - & =60 % cropland . P
-~
- rd ~
— Py ~ A
) Ly, (A0 / 7 Psink
. 2 Py _ -~
107" — %
2 3 A A 4 -
o A 200 - -~ A A
c ~ A
- B -
10 E ".'“' .r; _‘_
. e w8 B =
0o 090 0® 0'.._. . : F
o/ ®
107 I)’ - o o "‘
’,’ ¢ i . : .
107 1072 107 10° 10" 0 100 20 300 A00 00
EPCy, mgP L™

SRP (ug L)

Simpson ZP et al (2020) Sediment phosphorus buffering in streams at baseflow: A

Weigelhofer G, et al (2018) Decoupled water-sediment interactions restrict the phosphorus buffer
meta-analysis. J. Environ. Qual. 2021;1-25.

mechanism in agricultural streams. Science of the Total Environment 628-629, 44-52



Entkoppelung von Wassersaule und [] BOKU
Sedimenten durch Bodenerosion
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Weigelhofer G, et al (2018) Decoupled water-sediment interactions restrict the phosphorus buffer mechanism in agricultural streams. Science of the Total Environment 628-629, 44-52



Freisetzung von Nahrstoffen bei [} Boku "5
Erwarmung

* Erhohter mikrobieller Abbb
von organischem Material

e Erhohter Sauerstoffverbrauch

* Freisetzung von
eisengebundenem Phosphor NO OXYGEN P

* Freisetzung von Nahrstoffen PK,P}P qj P \)Pj P P

aus organischem Material SEDIMENT CYCLING

" /

Timilsina, Hemanta. “Phosphorus Recovery from the Bottom Sediments of a Lake.” (2018).
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Sauerstoffverbrauch bei Erwarmung []

Respiration rates at 20, 25, and 30°C during lab experiments
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Freisetzung von Nahrstoffen bei ]Eggglg
Erwarmung
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Fazit
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* Geringere
Selbstreinigungskraft

\

* Erhohter Transport in
Unterlieger, Seen und Teiche

* Erhohte Gefahr der
Eutrophierung vor allem bei

Qveiterer Erwarmung /
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