Appendix figure to explain the choice of the soil moisture target in the irrigation scheme.
Seasonal cycle of river discharge at four stations in GRDC observations and three ORCHIDEE offline
simulations, without irrigation, with the default target (90% of field capacity SM) and with the reduced

target used in the article (60% of field capacity SM).

Will be complemented by technical details on the simulations run, and the previous results from
Arboleda et al. 2024 discussing the possible values of this parameter.

River discharge {m= s3)

River discharge (m* s72)

%)
[=1
[=)

150

100 -

(a) station 1 (Zaragoza, on river Ebro)

— obs
100 F— no_ir
— irr_default_beta0. 9
irr_reduced_beta0.6
0_ 1 1 1 1 1 1 1 1 1 1 1 1
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(c) Station 3 (San Miguel del Pino, on river Douro)
— obs
r— no_ir
— irr_default_beta0.9
irr_reduced_beta0.6
0E 1 1 1 1 1

1 i i i i i
Jan Feb Mar Apr May Jun  Jul Aug Sep Oct MNov Dec

River discharge (m* s7%)

River discharge (m*s™?)
B

250

200

150

100

(b) station 2 (Albarreal De Tajo, on river Tagus)

— abs

— no_irr

— ir_default_betad 9
irr_reduced_beta0.6

1 1 1 1 1 1
Jam Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec
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Appendix figure to justify the choice of three-year spin up. Annual mean of hydrological and
vegetation variables in the irr simulation and its spin-up.

The figure will be complemented by technical details and correlation coefficients showing that from
2010 to 2022, most variables are driven by the interannual variability in precipitation.
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Normalized SSM (-)

New version of Fig. 6 including an evaluation of normalized surface soil moisture with the ESA CCI
COMBINED soil moisture product.

Precipitation (mm d-3}

Evapotranspiration (mm d—3)

w
n

w
=}
T

M
wn
T

M
=}

-
wn

-
=}

o
n

=]
o

w
n

w
o
T

[}
wn
T

[}
=}
T

-
w
T

-
=]
T

o
n
T

(a) Mean seasonnal cycle (2010-2019)

— GPCC
FT no_imr
— T
L L

L L I I T B |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(d) Mean seasonnal cycle (2010-2019)

—— GLEAM
— no_irr
—irr

. L . L . . |
oo Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(g) Mean seasonnal cycle (2010-2019)
10
05
0.0
05
— CCl
10 [~ no_irr

—_—

L | T . | I | | |
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(k) no_irr - GPCC

43°N
42°N
41°N

(c) irr - GPCC

40°N

39°N
38°N
37°N

36°N

1 1

10°W

8°w B°W  4°wW

] \ N ]

43°N = [
a2oN } 'q_ !
41°N . . a . L~
o # . -+ A # s
39°N = = s =t
:: b = [ LSS i
o ] 2

0w BW eW 4w 2w 0 >E 10°W W 6°W  4W  2°W O 2°E

(h) no_irr - CCl (i) irr - €Cl
| ‘ ]
a2oN %= o e K- h e &
41°N i y r = i L .
won| [ t— 1 / -, b
’1/ I- Q r/ I. Q‘

N 2 2
| T v oy e 0
P Lyl
o =] I}{_/—"

0w B W ew  aw W o >E 0°W W BW AW W 0 2

=] =
= =)

o
N}

=
o

o
o

=]
[x}

|
e
¥

|
=
o

|
-
=}

Precipitation bias (mm d-*)

Evapotranspiration bias (mm d—3)

-
wn

=)
=)

o
w

|
e
w

|
et
o

Normalized SSM bias (-)

|
-
w

Appendix figure showing changes of surface soil moisture between the no_irr and irr simulations in
absolute value (mm in the first 10cm of soil), to complement of the normalized SSM comparison.
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New version of Figure 7 with different color bars for water-related and other variables.
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Appendix figure analog to Fig. 7 showing results in winter (DJF).
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(a)

Appendix figure analog to Fig. 7 showing results in spring (MAM).
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Appendix figure analog to Fig. 7 showing results in autumn (SON).
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