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Interface of ecology
with single stress:

e Invertebrates

-Biogeochemistry * Whole stream metabol

 Aquatic plants

- transport/morphology Sal
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 Biofilms

« Decomposition

 Acidity/ N
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Pedotransfer

Flow pathways

» Microbial

Residence times

* Nutrients

Fluvial processes

Transport and « Sediments
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 WFD

For Scotland there are 3081 water bodies
- Rivers — 2,008 of which 44% at risk of failing GES
- Lochs — 309 of which 66% at risk
- Groundwater — 275 of which 31% at risk

- Major pressures diffuse agricultural pollution, abstraction and
dams, urban development and intensification of land use impact
on morphology. (Transitional 40; Coastal 449)

« Soils Framework Directive

e Bathing Waters Directive

e Habitats Directive

« Scottish Rural Development Plan, GAEC
e (Floods Directive)
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Title: Methods to assess water quality

Interpretation:

To provide an evidence base In support of policy
requires a set of tools built around scientific methods
of:

e Monitoring and surveying
« Manipulation
* Modelling
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Why ?

* Detection of change and impact spatial/ temporal

 Improve process understanding

 Parameterise, calibrate and improve models

Uplands

« Acidity
Nitrogen
DOC
Temperatures
Fluxes

Lowlands

Nutrients N and P

Suspended solids
Invertebrates

Riparian interface
Stream Metabolism
Microbial contamination
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www.macaulay.ac.uk/ECN
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What is the role of the field drain pathway for transfer of different nutrient forms’)

N species

P species

m PO4-P
m DOP
oPP

Proportions of nutrient forms contributing
to loads in:

An agricultural headwater stream

Drain 1 (field runoff)

Drain 2 (field + road + yard runoff)

Drain 3 (field runoff)

Stutter, M.1., Langan, S.J. and
Cooper, R.J. 2008.
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Why ?
» Dose- response relationships

e Environment quality standards for Good Ecological Status
» Restoration strategies

What ?

e Carbon and nutrient dynamics (uplands)
« Biofilms (herbicide, nutrients)

e Litter breakdown

 In-stream habitat




Enhancing Water Quality

PROGCRAMME=s

Phase A (no effluent) Phase B (effluent diverted to stream) Phase C (no effluent)
N A A
' DYl N I
Sediment Al A2 A3 i B1 B2 B3! c1 c2 c3
sampling: i l l w l l l
10 : : 0.35
9 i i * i o SRP upstream 1 030
< 8 : . ; e SRP downstream —
E 7 I i ° E ——Discharge 1 025 m;
= ! \’ . ’ ! ——4 per. Mov. Awg. (SRP downstream) E
o 6 | | 020 &
® 51 : | £
S 4 , ! 015
‘g i S
—_ Ve A N | E
g 3 17 V 0.10 £
X 2
. 0.05
1 .. um,. ' It CHH ST L e ol ol calla N
0 - : ‘ — — : 0.00

10-Aug 15-Aug 20-Aug 25-Aug 30-Aug 04-Sep 09-Sep 14-Sep 19-Sep




Enhancing Water Quality

PROGCRAMME=s

Why ?

e Scenario testing

 Identify different spatial and temporal patterns of response
* Resilience

* Feedback to monitoring and manipulation

e Reduce uncertainty

« Ecological response

What ?
 DOQC, nutrients, flows, hydraulics, (microbial, soil erosion)
* Responses and hysteresis to changed inputs/management
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Species overlap
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o Capacity:
— ECN “National treasure’
— 5 associated PhD studentships

e Funding:
— European project-Eurolimpacs
— European COST Action
— North Sea Commission- Interreg
— DEFRA, SNIFFER, SG, SEPA, SNH
— Finnish Environment Research
— Leverhulme
— Scottish & Southern Electricity
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Interface of ecology
with multiple stressors:
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