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The Siurana basin
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Siurana is a small river lightly regulated which disembogues in the Ebro

Land uses are about 75% forest, 22% crops and 2% artificial
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Context The Siurana basin and viticulture
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Objective

To evaluate the vulnerability to climate change of winegroving

under Mediterranean conditions in the Siurana watershed

Water needs

April 10-13, 2016 — Bordeaux (France)

Phenological changes
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Methods

Climate projections for 215t century using a
combination of downscaled climate projections

General circulation model;: ECHAMS5 SMC

Resolution 6 h and 15 km
(Barrera-Escoda and Cunillera, 2011)

April 10-13, 2016 — Bordeaux (France)

Dynamic Regionalization: MM5
in two IPCC scenarios (B1 and A2, SRES AR4),
watershed hydrological model (SWAT) - 15 subbasins
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April 10-13, 2016 — Bordeaux (France)
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Methods: Net Irrigation Needs (NIN) calculation

FAO-56 procedure to calculate crop potential evapotranspiration

/ Climate data
RAW = Readily available water in the soil

Peffecti\_/e .
Effective rainfall

(uspa-scs; Clarke, 1998 )

ETc = Eto x Kc

(soil maps + FAO-56)

06 + . Kc (Girona et al.,
w4 4 : ) 2002, 2004, 2010;
=, '—n\ Marsal et al., 2002)

0 500 1000 1500 2000 2500
GDD

ET = (Peffective+ RAW)

actual™

when ETc > (Pgacive tRAW)

ETactual = ETc

when Etc < (Peﬁective+RAW)

NIN = ETc —

ETactual




2009-2030 2031-2075 2076-2100
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ET,(mm)
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1051 - 1100

Bl 1101 - 1200

gt Results : ETo projections
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Results : Rainfall projections

Bl

2009-2030 2031-2075 2076-2100

e 2

b v

2009-2030 2031-2075 2076-2100
Pp (mm)

B 325 - 350 * ‘

351 - 400
401 - 500
501 - 600 | (
B 601 - 700
B 701 - 750

Reference Period
1984-2008

=
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Results : NIN projections

Bl

2009-2030 2031-2075 2076-2100

Reference Period
1984-2008

sl

April 10-13, 2016 — Bordeaux (France)

A2

D 4

NIN (mm)

B 25 - 50

50 -75
75-100
100 - 125
125 - 150

Bl 150 - 170

2009-2030 2031-2075 2076-2100
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Results: Monthly Analysis: 2 contrasted subbasins

AP ; B - " B ‘ ~ b o~
AN - & Gr o TR el N T
: ' " ZEPorrerat g J 3

p ', 4 ._3’ 7y 4 ,- A pr
-3 ? T DEM (m)
' ‘ ' High : 3405
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Results: Crop evapotranspiration

B1 climate change scenario

A2 climate change scenario

100

Most Impacted Subbasin

1 2 3 4 5 6 7 8 9 0 11 12

= Reference Period 2009-2030 —2031-2075 —— 2076-2100

Most Impacted Subbasin

100
%0
80
70
60

E 50
a0
30
20

10

0
1 2 3 4 5 6 7 8 9 10 11 12

= == Reference Period ——2009-2030 —— 2031-2075 ——2076-2100

--- ReferencePeriod ——2009-2030

——2031-2075 ——2076-2100

100
90
80
70
60
50
40
30
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20
10
0

Least impacted Subbasin

1 2 3 4 5 6 7 8 9 0 11 12

= Reference Period 2009-2030 ——2031-2075 —— 2076-2100

Least impacted Subbasin
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Results: Rainfall

B1 climate change scenario

A2 climate change scenario

a0
80
70

60

1

= Reference Period

Most Impacted Subbasin
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Results: Net Irrigation Needs
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Results: Thermal indicators of Siurana watershed

% % Short Mid Long
§ B Reference Climate Term Term Term
S i Thermal Period Change 2009- 2031- 2076-
§& Indicator 1984-2008 Scenario 2030 2075 2100
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Calculating Mean GDD accumulated from
1st January needed for reaching each
phenological stage...

GDD

71 319 429

?
&adbﬁaﬁsﬁ'

697 1221 1857 2163

Phenology Observations:
v’ 2 locations

v" 5plots

v 4years (2007 2010)

DEM (m)
High : 340503

Low: 0

* henolog); observation plots
g I Climate change Phenology Study Area |
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4’ Grapevine Distribution v
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Results: Estimating timing of phenology

Bl
h Length of cycle: 180 days v

Length of cycle: 190 days

=
Lt

Length of cycle: 195 days

‘

I

A
v

Length of cycle: 210 days
25 50 75 100 125 150 175 200 225 250 275

o

Doy

M Bloom M Fruitset M Berry at pea size M Veraison M Harvest M LleafFall

A
>
N

v

Length of cycle: 178 days

Length of cycle: 185 days >

r N
r N
A J

Length of cycle: 195 days

h
y

b Length of cycle: 210 days v
25 50 75 100 125 150 175 200 225 250 275

o

Doy

M Bloom M Fruitset M Berry at pea size M Veraison M Harvest M LleafFall

300

300



April 10-13, 2016 — Bordeaux (France)

)
(=2}
s
<

<
S

2
©

=

—
G

S
S
%
2
S
S
o
@

£

£
s

2
Ad
o
S
K=}
e
S
@
£
=
=]
S
<
@
&
I
>
2
S
<
8=
]
(7]
3
v
&
©
)
X
@
=
E
o

IRTA

Conclusions

« This region will suffer from the temperature increase and

rainfall shortage, an increase of net irrigation needs
« The growing season will be earlier and shorter

 Conditions may trespass critical thresholds in some subbasins

and vineyards
» To face it:
v' water management
v"more efficient varieties and rootstocks

v/ canopy management
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