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Influence of urban infrastructure on headwater streams
first insights into water quantity and quality measurements in two rural areas

EGU session HS2.3.1 - Water quality at the catchment scale: measuring and
modelling of nutrients, sediment and eutrophication impacts

Caroline Spill, Lukas Ditzel and Matthias Gassmann

Faculty of Civil- and Environmental Engineering
Department of Hydrology and Substance Balance
University of Kassel



Influence of urban structures on headwater streams | Session HS2.3.1 | 23.05.2022 | slide 2

Central research guestion

How does a rural settlement and its
infrastructure influence streams in
headwater catchments?

Diemel-Catchment

Kelze-Sub-Catchment
SO

Nesselbach-Sub-Catchment
g A ¥

7'&

i ] \

size of WWTPs [population values]
@® <2000
@ > 2000 - 10000

. > 10000 - 100000




Influence of urban structures on headwater streams | Session HS2.3.1 | 23.05.2022 | slide 3

Study area

measurement setup for high
frequency monitoring

O onitoring Station [ ]Arable fields
A Mixed Sewer Overflow |:| Urban, Farm building
@ Weather Station [ woodland
& Storm Water Overflow || Grassland
L wwrp
[ ]solar park

: s:.can probe (NO3,Turbidity, Temp), preasure probe, conductivity probe } 5 minute

| Autosampler (NO2, NH4, totP, 0PO4, cations, anions, water isotopes) } during events + grap samples

*Chapin et al., 2014, Robust, low-cost data loggers for stream temperature, flow intermittency, and relative conductivity monitoring
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site A is strongly influcenced by WWTP
o higher discharge peaks
o dilution of Nitrate
o less decrease of conductivity

site A (Kelze)

site B (Nesselbach)
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First low frequency data from automatic sampler
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JFM — January, February, March

AMJ — April, May, June

JAS - July, August, September

OND - October, November, December
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How does a rural settlement
and its infrastructure
influence streams in
headwater catchments?

paongly influcenced by
] V\/TP

| - higher discharge peaks

find out hydrological and biochemical drivers for nutrient
exports within the catchment and the WWTP
» statistical analyses of data (e.g. cross correlation)

* single event analysis (e.g. HI-Analysis)

Model of the catchment with ZINAgriTra and
Implementation of a simple WWTP model




