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Nitrogen accumulation over decades
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N Legacy : Long term impact to the
environment
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Lack of response to policy interventions
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Relationships between watershed
N inputs and stream N loads

Traditionnal view :

Assume linear relationship
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Relationships between watershed
N inputs and stream N loads

Observed Readlity :
NONLINEAR RESPONSE

Wisconsin River, USA

Hysteresis Effect
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icting lag times
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PROPOSED SOLUTIONS




PROPOSED SOLUTIONS

Optimize fertilizer use to
draw down stored

Use field data and models
to estimate recovery — 1 2 &
timelines. Quantify Legacy nitrogen.
lag times as a
Adijust resource?
expectations
3 5
Apply Diversify
_— spatially monitoring 5
targeted

Measure nitrogen in soils,

Integrate soil-based
practices (e.g., crop P
rotation) with downstream - =S groundwater, and gases
interventions (e.g., Couple g to capture progress.
wetlcmcls). field-scale and
downstream
measures
6
Better
incorporate
6 I te | " legacy into 3
ncorpora e ong- erm economic F . h h. h
benefits of addressing analyses ocus on dreas with hig
. . . legacy nitrogen for
nitrogen legacies into . .
. maximum impact.
cost-benefit analyses. o o o
Strategies to target nitrogen legacies and

accelerate water quality improvements



A success story

Tackle increasing nitrate concentrations
(max 10 mg/L) in Ontario

Improve groundwate
quali

Install treatment
Strict guidelines on

plant
cropping system and
fertiliser use

_— Oxford, Ontario
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1
Quantify
lag times

Adjust
expectations

4
Couple
field-scale and
downstream
measures

A success story

No decrease in

crop yield with
less fertilisers Limit fertiliser
, utilisation
Legacy
as a
resource?
3 5
Apply Diversify
_— spatially monitoring
targeted
measures
) Take data from the
o
shallow vadose zone
6
Better
incorporate
legacy into
economic
analyses
//

50% decrease in
fertiliser N inputs

60% reduction in stored
nitrate under root zone

50% reduction of
porewater [nitrate]

»

»
IN 2 YEARS !

[Nitrate] in groundwater wells reduced of

30% in 10 YEARS



Discussion :

Nitrogen Legacies: Affects water quality for decades (hysteresis effect).

: Nonlinear relationship between nitrogen inputs and stream
loads.

: Improve fertilizer use, combine solutions, measure legacies.
: Long recovery time, more research needed.

Conclusion: Roadmap to address nitrogen pollution and improve water
quality.






