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(Vitousek 1994)

Global change:
changes in land use and land cover



Global change:
affectation of patterns of precipitation and the frequency of extreme weather events

(Vitousek 1994; Moss et al 2010)



Global change:
in general terms, warming will exacerbate symptoms of eutrophication, and if the input of nutrients
Increase, the environmental and health risk increases. Loss of ecosystem services. (Moss et al 2010)



2002 2004 2006 2008

im
p

o
rt

e
d

 f
e

rt
ili

z
e

r 
to

 U
Y

(1
0

3
 t

o
n

n
e

s
.y

e
a

r-1
)

200

300

400

500

600

700

Ministry of Agriculture, Uruguay, (2010)

In this context, Uruguay is under a strong intensification process of agriculture.
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First results

Temporal variation of total Nitrogen and Phosphorus concentration, from 14 days integrated samples.
The export is expressed µg.L-1.

Averages:
[TN]intensive = 1282 µg.L-1 -N
[TN] extensive = 569 µg.L-1 -N

Averages:
[TP]intensive = 747 µg.L-1 -P
[TP]extensive = 71 µg.L-1 -P

N P



“screening”
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First results

Temporal variation of total Nitrogen and Phosphorus exported by the streams, from 14 days integrated samples.
The export is expressed per day and km-2 (annualized averages).
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Averages:
TN exported intensive = 620.5 kg-N. km-2.year-1

TN exported extensive = 182.5 kg-N. km-2.year-1

Averages:
TP exported intensive = 438 kg-P.km-2.year-1

TP exported extensive = 36.5 kg-P.km-2.year-1

N P



First results

Temporal variation of total Nitrogen and Phosphorus exported by the streams, from 14 days integrated samples.
The export is expressed per day and km-2 (annualized averages).
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First results

Temporal variation of total Nitrogen and Phosphorus exported by the streams, from 14 days integrated samples.
The export is expressed per day and km-2 (annualized averages).
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First results

Temporal variation of total Nitrogen and Phosphorus exported by the streams, from 14 days integrated samples.
The export is expressed per day and km-2 (annualized averages).
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Averages:
TN exported intensive = 620.5 kg-N. km-2.year-1

TN exported extensive = 182.5 kg-N. km-2.year-1

Averages:
TP exported intensive = 438 kg-P.km-2.year-1

TP exported extensive = 36.5 kg-P.km-2.year-1
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Intensive agricultural production has a huge impact.

Under conditions of increased occurrence of heavy
rainfall, the increase of nutrients exported will be
highest from intensive agricultured catchments as
compared to extensive agricultured catchments.
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2

Methodological approach

(Bales & Nardi 2007)
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(Grimm & Fisher 1989; Uehlinger 2000)

Resilience and Resistence
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•Forecasts about what would happen in another climate scenarios 

http://swatmodel.tamu.edu/



Methodological approach

•Forecasts about what would happen in another climate scenarios 



First results – nutrients dynamics

Actual conditions
(climate, land use…)

(Andersen et al. 2006)

nutrients dynamics…



First results – nutrients dynamics

Alternative
conditions

(Andersen et al. 2006)

nutrients dynamics…




