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1. Structure of the Supplement
The Supplement includes, for each principal crops in the Po Plain:

- average yield and price in the Province of Lodi over the last five years;

- distribution of production costs over the year in the case that no flood occurs (i.e. Scenario 0);

- implemented physical model;

- yield reduction and change in production costs on the basis of damage alleviation strategies;

- relative damage for the different combinations of times of flood occurrence (i.e. month), flood
intensities (i.e. water depth and flood duration) and damage alleviation strategies

in case of conventional and minimum tillage, when both techniques are possible. Concerning maize crops,
only data related to conventional tillage are reported, being those related to minimum tillage included in the
main manuscript.




2. Maize crops
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Figure S.1. Distribution of production costs over the year in the Scenario 0 for maize crops, in the case of

conventional tillage

Table S.1. Yield reduction and change in production costs on the basis of damage alleviation strategies for
maize crops, in case of conventional tillage

. . . Yield
Time of the Vegetative Alleviation reduction Additional costs €/ha Avoided costs €/ha
flood stage strategy (%]
Soil restoring (sediment
November - Bare field Continuation 0 removal and terrain levelling) 500
March -
Deep ploughing 162
Soil restoring (sediment Weeding and fertilising 387
Abandoning 100 removal and terrain levelling) | 500 | Irrigation 110
Harvesting and drying 783
. o, Soil restoring (sediment
April - May Initial phase removal and terrain levelling) 300
Reseeding 0 Rotary harrowing and
g 309
fertilising
Seeds and reseeding 377
. . see Fig. 4 Soil restoring (sediment
Continuation of the paper | removal and terrain levelling) 300
Abandoning 100 Soil restoring (sed_lment ) 500 Irrlgathn : 110
Growin removal and terrain levelling) Harvesting and drying 783
June owing Soil restoring (sediment
phase . . 500
removal and terrain levelling)
Reseeding 0 Rotary harrowing and
7. 309
fertilising
Seeds and reseeding 377
' Continuation see Fig. 4 Soil restoring (sedlment ) 500
July - August Flowering of the paper | removal and terrain levelling)
Y phase Abandoni 100 Soil restoring (sediment 500 Irrigation 55
andoning removal and terrain levelling) Harvesting and drying 783
. . see Fig. 4 Soil restoring (sediment
September - Maturation Continuation of the paper | removal and terrain levelling) 300
October phase Abandoning 100 Soil restoring (sed_lment . 500 | Harvesting and drying 783
removal and terrain levelling)
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Figure S.2. Po Plain case: relative damage (Eq. 2 in the paper) to maize crops (in case of conventional tillage) for different combinations of times of flood occurrence
(i.e. month), flood intensities (i.c. water depth and flood duration) and damage alleviation strategies ("'c"=continuation; "r"=reseeding; "a"=abandoning). Results
for the “r” option are obtained by assuming a null yield penalty for late (re-)planting.




3. Wheat crops

Table S.2. Average yield and price for wheat in the Province of Lodi over the last five years

Yield [g/ha] 75
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Figure S.3. Distribution of production costs over the year in the Scenario 0 for wheat crops, in case of
minimum tillage
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Figure S.4. Distribution of production costs over the year in the Scenario 0 for wheat crops, in case of
conventional tillage
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Figure S.5. Physical damage to wheat and barley as a function of vegetative stage, flood depth and duration
(adapted from Agenais et al., 2013)




Table S.3. Yield reduction and change in production costs on the basis of damage alleviation strategies for
wheat crops, in the case of minimum tillage

. . R Yield
Time of the Vegetative Alleviation reduction Additional costs €/ha Avoided costs €/ha
flood stage strategy (%]
August - Bare field Continuation 0 Soil restoring (se@lment . 500
October removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
Abandoning 100 removal and terrain levelling) 500 Irrigation 70
November Germination Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 177
Continuation | see Fig. A.5 Soil restoring (sed}ment . 500
removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
December - Abandoning 100 restoring secument 500 —
Janua 3-leaf stage removal and terrain levelling) Irrigation 70
Yy Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 177
Continuation | see Fig. A.5 Soil restoring (se@lment . 500
removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
February Tillering Abandoning 100 removal and terrain levelling) 500 Irrigation 70
Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 177
Continuation | see Fig. A.5 Soil restoring (se@lment . 500
March Stem removal and terrain levelling)
elongation . Soil restoring (sediment Irrigation 70
Abandoning 100 removal and terrain levelling) 500 Harvesting and drying 559
. Continuation | see Fig. A.5 Soil restoring (se@lment . 500
. Heading removal and terrain levelling)
April - May (flowering) Soil restoring (sediment
Abandoning 100 removal and terrain levelling) 500 | Harvesting and drying 559
. Continuation | see Fig. A.5 Soil restoring (sed.lment . 500
Maturation removal and terrain levelling)
June - July phase Soil restoring (sediment
Abandoning 100 removal and terrain levelling) 500 | Harvesting and drying 559




Table S.4. Yield reduction and change in production costs on the basis of damage alleviation strategies for
wheat crops, in the case of conventional tillage

. . R Yield
Time of the Vegetative Alleviation reduction Additional costs €/ha Avoided costs €/ha
flood stage strategy (%]
August - Bare field Continuation 0 Soil restoring (se@lment . 500
October removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
Abandoning 100 removal and terrain levelling) 500 Irrigation 70
November Germination Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 235
Continuation | see Fig. A.5 Soil restoring (sed}ment . 500
removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
December - Abandoning 100 restoring secument 500 —
Janua 3-leaf stage removal and terrain levelling) Irrigation 70
Yy Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 235
Continuation | see Fig. A.5 Soil restoring (se@lment . 500
removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
February Tillering Abandoning 100 removal and terrain levelling) 500 Irrigation 70
Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 235
Continuation | see Fig. A.5 Soil restoring (se@lment . 500
March Stem removal and terrain levelling)
elongation . Soil restoring (sediment Irrigation 70
Abandoning 100 removal and terrain levelling) 500 Harvesting and drying 559
. Continuation | see Fig. A.5 Soil restoring (se@lment . 500
. Heading removal and terrain levelling)
April - May (flowering) Soil restoring (sediment
Abandoning 100 removal and terrain levelling) 500 | Harvesting and drying 559
. Continuation | see Fig. A.5 Soil restoring (sed}ment . 500
June - July Maturation removal and terrain levelling)
phase . Soil restoring (sediment . .
Abandoning 100 removal and terrain levelling) 500 | Harvesting and drying 559




Water depth Flood duration [days] Water depth Flood duration [days]
Strategy Strategy
<60cm <s | 5 [ 6 | 7 [ 8 ] 9 [ 10] 11 [ 12 ] 13 [ 14 ] 15 [ 16 | >16 260cm <5 [ 5 [ 6 | 7 | 8] 9 [ 10 11 [ 12 [ 13 [ 1a ] 15 [ 16 [ >16
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Figure S.6. Po Plain case: relative damage (Eq. 2 in the paper) to wheat crops (in case of minimum tillage) for different combinations of times of flood occurrence
(i.e. month), flood intensities (i.e. water depth and flood duration) and damage alleviation strategies ("'c"=continuation; "r"=reseeding; "a"=abandoning). Results
for the “r” option are obtained by assuming a null yield penalty for late (re-)planting.
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Figure S.7. Po Plain case: relative damage (Eq. 2 in the paper) to wheat crops (in case of conventional tillage) for different combinations of times of flood occurrence
(i.e. month), flood intensities (i.e. water depth and flood duration) and damage alleviation strategies ("'c"=continuation; "r"=reseeding; "a"=abandoning). Results
for the “r” option are obtained by assuming a null yield penalty for late (re-)planting.
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4. Barley crops

Table S.5. Average yield and price for barley in the Province of Lodi over the last five years

Yield [g/ha] 70
Price [€/q] 19
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Figure S.8. Distribution of production costs over the year in the Scenario 0 for barley crops, in case of
minimum tillage

1400
[} c @) gy
T ° S > 2 5 £2
£ 1200 = = £ E f S =
z @ E o S S
D 0] —- [} =
%@ 1000 3 - 0
o
Q2
5 800 Fertilising and "
k3] fungicide treatment
-g Seeds i 79 <ha) \ Harvesting
2 600 ; and drying
S d d
e an(23s56€?hr’il)ng Irrigation (559 €/ha)
e \ (70 €/ha)
= 400 Ploughing,
© harrowing, -
2 weeding and S
- ©
S5 200 manuring ©
@) (308€/ha) %
=
0 L—

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

Figure S.9. Distribution of production costs over the year in the Scenario 0 for barley crops, in case of
conventional tillage
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Table S.6. Yield reduction and change in production costs on the basis of damage alleviation strategies for
barley crops, in the case of minimum tillage

. . R Yield
Time of the Vegetative Alleviation reduction Additional costs €/ha Avoided costs €/ha
flood stage strategy (%]
July - Bare field Continuation 0 Soil restoring (se@lment . 500
October removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
Abandoning 100 removal and terrain levelling) 500 Irrigation 70
November Germination Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 177
Continuation | see Fig. A.5 Soil restoring (sed}ment . 500
removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
December - Abandoning 100 ol restoring (seqiment 500 —
Janua 3-leaf stage removal and terrain levelling) Irrigation 70
Y Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 177
Continuation | see Fig. A.5 Soil restoring (se@lment . 500
removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
February Tillering Abandoning 100 removal and terrain levelling) 500 Irrigation 70
Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 177
Continuation | see Fig. A.5 Soil restoring (se@lment . 500
Stem removal and terrain levelling)
March . - - - —
elongation Abandoni 100 Soil restoring (sediment 500 Irrigation 70
andoning removal and terrain levelling) Harvesting and drying 559
. Continuation | see Fig. A.5 Soil restoring (se@lment . 500
April - May (é{eadmg removal and terrain levelling)
owering) . Soil restoring (sediment . .
Abandoning 100 removal and terrain levelling) 500 | Harvesting and drying 559
. Continuation | see Fig. A.5 Soil restoring (sed}ment . 500
June Maturation removal and terrain levelling)
phase . Soil restoring (sediment . .
Abandoning 100 removal and terrain levelling) 500 | Harvesting and drying 559
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Table S.7. Yield reduction and change in production costs on the basis of damage alleviation strategies for
barley crops, in the case of conventional tillage

. . R Yield
Time of the Vegetative Alleviation reduction Additional costs €/ha Avoided costs €/ha
flood stage strategy (%]
July - Bare field Continuation 0 Soil restoring (se@lment . 500
October removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
Abandoning 100 removal and terrain levelling) 500 Irrigation 70
November Germination Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 235
Continuation | see Fig. A.5 Soil restoring (sed}ment . 500
removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
December - Abandoning 100 ol restoring (seqiment 500 —
Janua 3-leaf stage removal and terrain levelling) Irrigation 70
Y Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 235
Continuation | see Fig. A.5 Soil restoring (se@lment . 500
removal and terrain levelling)
Fertilising and fungicide
Soil restoring (sediment treatment 179
February Tillering Abandoning 100 removal and terrain levelling) 500 Irrigation 70
Harvesting and drying 559
Soil restoring (sediment 500
Reseeding 0 removal and terrain levelling)
Seeds and reseeding 235
Continuation | see Fig. A.5 Soil restoring (se@lment . 500
Stem removal and terrain levelling)
March . - - - —
elongation Abandoni 100 Soil restoring (sediment 500 Irrigation 70
andoning removal and terrain levelling) Harvesting and drying 559
. Continuation | see Fig. A.5 Soil restoring (se@lment . 500
April - May (é{eadmg removal and terrain levelling)
owering) . Soil restoring (sediment . .
Abandoning 100 removal and terrain levelling) 500 | Harvesting and drying 559
. Continuation | see Fig. A.5 Soil restoring (sed}ment . 500
June Maturation removal and terrain levelling)
phase . Soil restoring (sediment . .
Abandoning 100 removal and terrain levelling) 500 | Harvesting and drying 559
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Figure S.10. Po Plain case: relative damage (Eq. 2 in the paper) to barley crops (in case of minimum tillage) for different combinations of times of flood occurrence
(i.e. month), flood intensities (i.e. water depth and flood duration) and damage alleviation strategies ("'c"=continuation; "r"=reseeding; "a"=abandoning). Results
for the “r” option are obtained by assuming a null yield penalty for late (re-)planting.
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Water depth Flood duration [days] Water depth Flood duration [days]
Strategy Strategy
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Figure S.11. Po Plain case: relative damage (Eq. 2 in the paper) to barley crops (in case of conventional tillage) for different combinations of times of occurrence
of the flood (i.e. month), flood intensities (i.e. water depth and flood duration) and damage alleviation strategies ("'c"=continuation; "r"=reseeding; "a"=abandoning).
Results for the “r”” option are obtained by assuming a null yield penalty for late (re-)planting.
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5. Grassland

Table S.8. Average yield and price for grassland in the Province of Lodi over the last five years

Tot. Imow. | II'mow. | Il mow. | IV mow.
Yield [g/ha] 120 60 20 20 20
Price [€/q] 15.4
1050
T o o o Harvesting
E ) 8’% c % (165 €/ha) \
) 900 Q & o €3 .
st = N > D o Harvesting
% © (165€/ha)
@ 750 | © N BN
O 9) i
c > Hf;g;i%gg Irrigation
2 600 \ (8 €ha)
° Irrigation \
S (8 €/ha) .
'8 Irrigation
s 450 Harvesting (8 &ha)
(285€/ha)
g
® 300 _ Irrigation X o (o)) o2
= Manuring (8 €/ha) c % g E > 5
115€h s =
5 s | N/ 8§ 5 e 53
O = £ E 590
= = = <o =

0 L
Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Figure S.12. Distribution of production costs over the year in the Scenario 0 for grassland

Assumptions for calculation of flood damage to grassland:

Abandoning is not considered among the different alleviation strategies, as grassland is a perennial crop
(i.e., if production is abandoned, the flood will impact on farmer’s revenues also in the following years);

The impact of the flood has influence only on the forthcoming harvest and not on successive ones;

In case of flood, a reduction in the selling price is expected due to a lower quality harvest, as a function of
flood duration and days remaining to the forthcoming harvest (see Figure A.14).

16



Vegatative rest

300

250

200

150

100

Water depth [cm)]

50

10 15

20
Flood duration [days]

25

) Spring/autumn |
( growing )

300

250

200

150

100

Water depth [cm]

10 15 20
Flood duration [days]

25

300

250
30

200

150

100

Water depth [cm]

- Summer growing

10
Flood duration [days]

15 20 25

Figure S.13. Physical damage to grassland as a function of vegetative stage, flood depth and duration (adapted

from Agenais et al., 2013)
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Figure S.14. Selling price reduction for different times of flood occurrence: mowing, 15 days to mowing and
30 days to mowing (adapted from Agenais et al., 2013)
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Table S.11. Yield reduction and change in production costs on the basis of damage alleviation strategies for
grassland

. . o Yield
Tmil]eog(fithe Vesg;tzglzlve Aslii;l;tgl;n reduction Additional costs €/ha Avoided costs €/ha
[%]
Continuation see Fig. Soil restoring (se@lment . 500
N b v . A.13 removal and terrain levelling)
OK/IC m ; T egetitlve Soil restoring (sediment 500
arc res Reseeding 0 removal and terrain levelling)
Seeds and reseeding 89
Continuation se‘: 11313g
April - May gigi\llrilr%g Soil restoring (sediment
st 1 2.
Reseeding he:?\rfleZtll st removal and terrain levelling) 500 Ioglegi ﬁ()l{ g;ﬁ ood 285
° Seeds and reseeding 89 ’
. . see Fig.
Continuation A 13
June - August Z;lér\gffgr nd o 30 Soil restoring (sediment 500 iﬁ;‘:gﬁ;}i t;l)eﬂ ood 165
Reseeding harvest lost removal and terrain levelling) or 11l mowing (if the flood o5
Seeds and reseeding 89 occurs before it)
Continuation Stjz 11:13g
Segteing)er— Autumn o 1 4 Soil restoring (sediment 500 v . i y
ctober growing Reseeding ny removal and terrain levelling) mowing (lff e floo 165
harvest lost - occurs before it)
Seeds and reseeding 89
Strate Flood duration [days]
& [ 7 | 9 [ 11 | 138 | 15 | 17 | 19 | 21 | 23 | »25
= Jan [« 60% 67% 82% 96% | 110% | 124% | 139% | 153% -
2 r - -* 71%
2| rep c 60% 67% | 82% | 96% | 110% | 124% | 139% | 153% | -
= r - -* 71%
2| var c 60% 67% | 82% | 96% | 110% | 124% | 139% | 153% | -
r - -* 71%
2| aor c 45% 71% | 93% | 107% -
& P r - * 148%
£ e c 45% 71% | 93% | 107% -
3 Y r - * 148%
- - c 4% | 24% | 34% -
3 r - -* 88%
B c 4% | 24% | 34% -
g r - -* 88%
E | A c 4% | 24% | 34% -
@ & r - -* 88%
s | o c 4% | 15% | 23% | 31% | 36% -
- r - * 88%
£ | ou c 4% | 15% | 23% | 31% | 36% -
< r - -* 88%
% | Nov c 60% 67% | 82% | 96% | 110% | 124% | 139% | 153% | -
= r - -* 71%
% | pec c 60% 67% | 82% | 96% | 110% | 124% | 139% | 153% | -
> r - -* 71%
- Strategy not possible

-* Reseeding is considered only in case of a 100% physical damage

Figure S.15. Po Plain case: relative damage (Eq. 2 in the paper) to grassland for different combinations of
times of flood occurrence (i.e. month), flood intensities (flood duration) and damage alleviation strategies
("c"=continuation; "r"=reseeding). Results refer to a flood occurring before harvest has been made (under the
hypothesis of 15 days remaining to mowing).
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