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Background

 The Mediterranean Basin has been identified as one of the most vulnerable regions
to future climate change

* Intense vine culture have been recognized to cause high nutrient exports and high
soil losses

* Vine culture is highly dependent on agrochemicals mainly due to the degraded state
of Mediterranean vineyard soils and the plant’s sensitivity to pests and diseases

Aim
e Evaluate the impacts of climate and land use changes on the surface water quality
of a vine-dominated catchment (Sao Lourenco)
Specific goals:
i. Calibrate and validate the SWAT model for nutrient (total nitrogen and phosphorus) and

pesticide (total copper) exports in the S3o Lourenco catchment (present conditions)

ii. Simulate the individual effects of climate and land use change on nutrient and pesticide
export under two different gas emission scenarios

iii. Simulate the combined effects of climate and land use change on nutrient and pesticide
export under the same emission scenarios



Methodology
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Methodology

Modelling approach and scenario development

1. SWAT calibration and validation
S3ao Lourengo hydrometric station

-
' European land |
|

, usetrends
e oJ
' ECHAM5GCM | | | ] oo
L____\lj____ : Linear :
- 2a. Simulation of 2b. Simulation of land ' downscaling 1
| Statistical | climate change use change scenarios i !
:_ iitzv!nfci:\lin_g _ | scenarios under current under current climate — _‘1' _____
! land uses conditions . Analysisof |
Fmm——————- A A : local trends JI

. Climate change | -— = 1" ---
: scenarios JI e
“““““ : Land use :
Scenario A1B (2071-2100) - severe : : : I change I
Scenario B1 (2071-2100) - moderate 3. Simulation of combined : scenarios :

Climate scenarios

climateandlanduse | @ o ___

scenarios Scenario A1B (2071-2100)
Scenario B1 (2071-2100)

Land use scenarios



Moriasi et al. (2007 ) indicators:
NSE — Nash-Sutcliffe coefficient

ISCUsSsion

Results and D

RSR — Root Mean Square error/ Standard deviation

PBIAS — Percent of bias
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Resu Its an d Discu ssio n Maoriasi et al. (2007 ) indicators:

NSE — Nash-Sutcliffe coefficient
RSR — Root Mean Square error/ Standard deviation
PBIAS — Percent of bias

Model performance: sediments

CALIBRATION VALIDATION

(AT AL A R LTI
: ﬁllw 'ﬁi ';L | |” ’ { | f q| "ﬂ I ['lill JN \ W 10 )
s U | | ’ o 2
‘E- 50 4 | | - 30 E
E 50 A - Precipitation .\ L a0 E
E a0 +  DMeasured ™ .:5
@ e Predicted P . - 50 2
3 E _,E ) i

TR

16-09-2013 -
19-01-2014
13-02-2014
10-03-2014

26-10-2012
20-11-2012
15-12-2012
09-01-2013
03-02-2013
25-02-2013
25-03-2013
19-04-2013
14-05-2013
05-06-2013
03-07-2013 -
28-07-2013 A
22-08-2013 1
11-10-2013
05-11-2013
30-11-2013
25-12-2013
04-04-2014
29-04-2014
24-05-2014

gt gt

NSE = 0.60 NSE = 0.68 model underestimation - no continuous
Satisfactory RSR = 0.63 RSR = 0.56 measurement of sediment concentrations
pe'formance PBIAS = 46.53 PBIAS = 35.94 in the catchment



Resu Its an d Discu ssio n Moriasi et al. (2007 ) indicators:

NSE — Nash-Sutcliffe coefficient
RSR - Root Mean Square error/ Standard deviation
PBIAS — Percent of bias

Model performance: total nitrogen
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Results and Discussion

Model performance: total copper
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Results and Discussion

Climate change scenarios

Baseline: 1971-2000

Future Scenario A1B (2071-2100) - severe
Future Scenario B1 (2071-2100) - moderate
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Results and Discussion

Land use change scenarios

AREA (%)

Vineyards 43.9
Maritime pine 26.5
Corn 12.1
Potato 2.8
Pasture 2.8
Urban area 4.6
Permanent 3.0
pasture
Eucalypt 2.7
Mixed forests 1.5
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» -

Less subsistence agriculture
(potatoes, pasture, small
vineyards)

More corn (for biofuel)

More forests (eucalypt or
pine)

future land use scenarios predict a replacement of traditional agricultural crops such as potato,
pastures and small vineyards by corn (for biofuel production) and commercial forests

existing permanent pastures and mixed forests would be replaced by more economically valuable
eucalypt plantations in scenario A1B, and by more sustainable maritime pine forests in scenario B1
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Scenarios analysis - individual effects and combined effects
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Results and Discussion

Annual exports (tons)

Annual exports (tons)

Scenarios analysis - individual effects and combined effects
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Conclusions
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** Climate changes have a more pronounced effect on water yields than land use
changes.

** Land use changes have a marked effect on sediment and contaminant export,
which reinforces the importance of land management for minimizing the effects of
climate changes on water and soil resources.

<&

» Land use practices that can mitigate the impacts of climate changes on viticulture-
impacted basins include: maintenance of vegetation with permanent cover,
reduction of tillage operations, adjusted fertilizer management, proactive
pesticide use.

Future work

/7

s+ Upscale the model for the Cértima catchment, to evaluate the future chemical
and ecological status of this water body, which is presently one of the most
polluted in Portugal.
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