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NORDBALT
Background and objective ECWSAFE

» The EU Water Framework Directive (WFD) requires that all lakes and rivers should
achieve goodecological status based on biological indicators, which is defined as
slight deviation from natural (reference) conditions

» Concentrations of nutrients (phosphorus and nitrogen) are used as supporting
elements

« The WFD requires the nutrient boundaries to support good status for the biology

- nEQR  Status Level of distrubance

1 0 High Reference conditions
Good Slight deviation
Moderate Moderata deviation

, 0 4 Major deviation
0.2 Severe deviation
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NORDBALT
Background and objective: ECWSAFE

« Current nutrient boundaries reported with the WFD 2"d RBMPs differ by several
orders of magnitude between countries for comparable water-body types

» Some of these are unlikely to support good ecological status for sensitive
biological quality elements *
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: .. NORDBALT
Main objective: EC@SAFE

e To estimate safe ecological boundaries for Tot-P and Tot-N in common types of
lowland rivers and lakes

* Focused on Nordic (Norway, Sweden and Finland) and Baltic/Central European
(Denmark, Latvia and Poland) countries. | Clmte ungeimpact

P WP4: SWAT+ modelling
B of nutrient sources and S

Secondary objective: i
e Climate change implies increasing temperatures, more &= i
precipitation and more frequent extreme events

* Does climate change raise the need for “stricter” nutrient -
boundaries?

WPS5: Nature Based

i Solutions and Mitigation




Data sets for setting safe ecological nutrient
boundaries

National monitoring data compiled from Nordic and
Central European countries

Concentrations of nutrients (Tot-P and Tot-N)

NEQR (normalized ecological quality ratio)-values indicating

ecological status of biological quality elements:

 phytoplankton in lakes
 phytobenthos in rivers }
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*Indices based on biomass and species composition

*Designed to respond to nutrients (mainly P)

Sampling locations - lakes
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Estimating safe ecological boundaries N ——

ELSEVIER journal homepage: www.alsevier.com/locate/scitoteny
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Setting nutrient boundaries to protect aquatic communities: The

» Binary Logistic Regression (BLR) following importance of comparing obsrved and predicted clasfcations wing
Phillips et al. (2024) Canor Vitovd . Anne e Sohin. gnisha Kol cary e Sndva Follane
 New method, recommended by ECOSTAT

Confusion Matrix

* nEQR expressed as a binary variable, ) |
where > 0.6 = good, and < 0.6 = not good status yid . i, pen [EEE
* BLR estimates the likelihood (p) of good N ..

classification
agreement

10 100 1000

ecological status as a function of nutrient Tl (1)
concentration |

» The good/moderate boundary is the nutrient
concentration corresponding to a certain likelihood |
of good status TR

Total P ( ugl™)

Good or Moderate
better or worse

predicted TP class

¥

Is the balance between false positive
and false negative predictions
appropriate to protect aquatic

ecosystem ?
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Results — example for one lake type (Nordic, clear lakes) ECWSAFE
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NORDBALT
Good/moderate boundaries for Tot-P in different lake and river types FCWOSAFE

» Boundaries increase with humic content and alkalinity
» Higher boundaries and more variability in the Central European/Baltic region

than in the Nordic region
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Tot-P: Estimated G/M boundaries vs. current boundaries

Current boundaries are

significantly higher in several
 Finnish river and lake types
« Polish river and lake types

Suggests that these
boundaries should be
reviewed to ensure that they
support good status for the
biology
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Climate effects

e 2-6% of the variation in nEQR could be 100
uniquely attributed to climate
variables (violet part of graph)
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e Most of variation in nEQR was
explained by Tot-P and broad spatial
patterns (green part of graph)

Component

Unexplained

0.50 Climate

Climate, Spatial & TP shared

Spatial & TP

e In line with recent research on broad

climate patterns:

* There are often climate effects, but they
are variable, hard to generalize and often
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Negative temperature effect on phytoplankton nEQR

* Negative effect of mean summer temperature on
phytoplankton nEQR in three out of four lake

types .
e Increased risk of cyanobacterial blooms in § T

warmer years/areas? fi Mean temp (-0, Jue - Aug
» Higher biomass of algae with higher g

temperatures?

* No effects of precipitation

* not sign (p = 0.156)
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Cyanobacterial bloom in Norway’s largest lake, Mjgsa, in 2019. Mean temp (°C), June - Au



NORDBALT

Conclusions ECOSAFE

)

Nutrient boundaries varies a lot between countries — some are very high and might not support good
status for the biology

The BLR method allowed nutrient boundaries for Tot-P and Tot-N to be estimated for several lowland
types of rivers and lakes in the Nordic and Central/Baltic regions

The results are most reliable for Tot-P in lakes in the Nordic region
The results are very uncertain for Tot-N, especially for rivers in the Central-Baltic region

Current boundaries for several IC types in Finland and Poland exceed the upper 95t %-ile of the
estimated boundaries — may need revision to suppert good ecological status

ECOSTAT Shiny app tool (https://shiny.freshwater-ecology.com/Tkit NEW/) allows users to apply the
BLR method to estimate safe ecological boundaries based on monitoring data

Climate effects on EQR-values are present, but relatively small and with varying directionality.
A negative effect of temperature in lakes was estimated for three of four lake types


https://shiny.freshwater-ecology.com/Tkit_NEW/

I — Climate change impacts

WP3: Nutrient management
and greenhouse gas production

Thanks for your attention! ==

pathways

WP6: Governance "
and Policy Tools
A

WP7: Management,
dissemination and
communication

: &
/v lev w ‘4 Y, WARSAW
: «x UNIVERSITY

AARHUS UNIVERSITY Norwaglon Ineficte for ¥atar Respmrch R ¢ £ OF LIFESCIENCES

b Pt
OF OULU Fgow

WP2: Online sensor

technologies

WP5: Nature Based
Solutions and Mitigation
Measures




	Setting safe ecological boundaries for nutrients for rivers and lakes in the Nordic and Central-Baltic regions
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Results – example for one lake type (Nordic, clear lakes)
	Good/moderate boundaries for Tot-P in different lake and river types
	Tot-P: Estimated G/M boundaries vs. current boundaries
	Climate effects
	Negative temperature effect on phytoplankton nEQR
	Conclusions
	Thanks for your attention!

