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CEH Thames Initiative Research Platform

Monitoring Thames sites since 1997. Thames Initiative began in 2009

Weekly water quality monitoring at 23 sites, including -
Phosphorus and nitrogen species

Dissolved organic carbon
Silicon

Metals / sewage tracers
Sediment

pH / Alkalinity

Biological monitoring
Algae

Bacteria
Invertebrates ,
Plants o
DNA Archive

Fish Tissue Archive

* Thames Sites
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Water quality research

« Significant improvements in 2900
water quality (improved £°2000
wastewater treatment) 2

5 1500

I
. Algal blooms still a problem  “1000

200 A

* Phosphorus concentrations still
too high 0

Bowes, M.J. et al., 2012. Spatial and temporal changes
in chlorophyll-a concentrations in the River Thames
basin, UK: Sci. Total Environ., 426: 45-55.
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Total phosphorus concentration (g )

Load Apportionment Modelling
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- River Lesch « All River Thames monitoring
- * _ sites dominated by sewage
o B, L, . treatment works (STW) P

o | R S inputs

= Mo Most tributaries also STW
mi Do dominated.
o« Onlyrural tributaries with

- — - improved STW are

1500 {1 dominated by agricultural P
ﬁ _ inputs

Bowes, M.J. et al.,2014. Identifying
priorities for nutrient mitigation
using river nutrient
concentration-flow

relationships: the Thames

= The Cut

2000 o . basin, UK. J. Hydrol

= ": Bowes, M.J., Smith, Jarvie, Neal.,

N J 2008. Modelling of phosphorus

A . inputs to rivers from diffuse and
° : : 2 £ s point sources. Sci. Total

Environ., 395(2-3): 125-138.



High-frequency monitoring station - Goring

Hourly water quality monitoring Py = A s
«  Phosphorus A B i
« Nitrate

«  Ammonium

« Dissolved oxygen

. pH -

* Water temperature

e Light .

* Chlorophyli o o

« Algal community 2

- Photosynthetic stress “ x| :
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Determining nutrient pollution sources

. . . P o STW effluent .
Y
Using combination o clowty mosiieeq  RIVET ENbOrNE
—~ fiffuse s S
Of Load g 00 - nl;‘):y L:::::;: - Remobilised bed sediment P (mainly
. lé 400 ; ) derived from STW effluent)
Apportionment g .
. @ Bed sediment remobilisation,
MOdelllng and 5 200 field drains and river margins
o
: . & 100 AL I oy S S T
hysteresis studies & e Frm G T ]
0
0 10
Biol cal uptaks River flow (m, s")
7
Predominantly diffuse
6 catchment inputs
s : /
oL o
£,
=
3 Ao ; .
>
g 2 " :
=
1 hapid dilutions during Predominantly groundwater
o | small storm events plus STW effluent
0 5 10 15 20 25
River flow (m? s?)

Centre for
Ecology & Hydrology Bowes, M.J. et al., 2015. Characterising phosphorus and nitrate inputs to a rural NERC
NATURAL ENVIRONHENT RESEARCH CounciL river using high-frequency concentrationi flow relationships. Sci. Total

Environ., 511(0): 608-620.



What causes algal blooms?

High-frequency data used _fm '
to identify thresholds in - £

* Flow 5, |
« Temperature g

« Sunlight duration
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* Nutrient concentrations 2
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Read, D.S., Bowes, M.J., Newbold, L.K.,
Whiteley, A.S., 2014. Weekly flow cytometric
analysis of riverine phytoplankton to determine
seasonal bloom dynamics. Environmental
science. Processes & impacts, 16(3): 594-603.
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Thames DNA Archive

« Weekly algal and bacterial samples stored at -80°C

« Next generation sequencing I
. Microbial biodiversity 100 = =
. Pathogens
- Antibiotic resistance
. Environmental DNA

75 1

. Actinobacteria
Bacteroidetes

50 1 Proteobacteria

Verrucomicrobia

. Bacteria: others
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Froportional abundance (%)
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Path ogen Campylobacter
Amos GCA, Gozzard E, Carter CE, Mead A, Bowes MJ, dyna mics

Hawkey PM, et al. Validated predictive modelling of
the environmental resistome. ISME J 2015.

Read DS, Gweon HS, Bowes MJ, Newbold LK, Field D,
Bailey MJ, et al. Catchment-scale biogeography of
riverine bacterioplankton. ISME J 2015.




Ongoing Thames research
A Algal bloom prediction.

A Droughts and floods.

A Antibiotic resistance.

A Pathogens.

A Nanoparticles / microplastics.

A Pharmaceutical / slug-pellet pollution.

A Nutrient and phytoplankton
modelling.

A Endocrine disrupting chemicals.

A Evaluation of new field monitoring
equipment.

A Biodiversity / genomics.

A Hydrological modelling.




