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Global crises

POPULATION GROWTH

CLIMATE CHANGE RESOURCE DEPLETION

FOOD SECURITY

Sources:
Amante, A., 2023c,; Enviro Editor, 2018; Population Media Center, 2023.
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Staple foods

rice

4
maize

>
wheat

>

Sources:
Briggs, z.d.; The Editors of Encyclopaedia Britannica, 2024; King, 2023; New Food, 2021,;
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Sources:

Thompson (2013)
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Sources:
Phelan (2020)
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Concentration of rice:
National scale

¢} 25,000 55,000 75,000 100,000 125,0!

Planted area in hectares

Sources:
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Climate of the Po valley

- temperate, no dry season, warm summer
- cold, no dry season, warm summer
cold, no dry season, cold summer

temperature, dry & hot summer

- arid, steppe, cold

Sources:
Adapted from D’Amico et al. (2019b) .
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Climate of the Po valley

® Farigliano
2000
1000 -
J F M A J J A S O N D

@® Moncalieri

2000

J FMAMIJ J A S OND

1000

Moncalieri

@ Piacenza
2000

J F M A J J A S O D

@ Pontelagoscuro

The course of the Po river and its main tributaries. 2000
By author, from data available at NASA, 2023. —

AT

L—) J FMAMIJ J A S O D

L ] L ]
TN Spring Autumn

Alps Apennines River discharge (m3/s) of the Po river

Po region section (North-South) Source: Montanari, A. (2012) .
By author, from data available at NASA, 2023.
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Agriculture’s main artery / crop wateruse

Crop
procuction |
Animal

supply
Industrial

production -

Domestic
supply

10.000 20.000 30.000 40.00 50.000 60.000
Millions of cubic meters

Water footprint of production by source and sector.
Source: Antonelli, M., & Greco, F. (2014).

Poastures Vineyards

Orchards 2% 1%
3%

Vegetables
4%

Maize (fodder)
9%

Rice
Fodder 11%

Non-irrigated
arable land

Vineyards [ |
Orchards, pastures |

Urban area [ |

Water footprint of crop production per crop.
By author, based on Mekonnen, M., & Hoekstra, A. Y. (2011b).

Agricultural landcover of the Po river basin.

By author, from data published by Copernicus & Land Monitoring Service.
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Effects of climate change

temperature increase

snowline altitude
increase

precipitation dynamics
change

evapotranspiration
increase

decreased natural storage
capacity

decreased water table
recharge

lesser amounts of
meltwater in spring

fewer moments of
precipitation

increased intensity of
precipitation, resulting in
losing water to the sea

reduced availability of
surface water sources

water availability
in the landscape
is decreasing



Loss of nature

Sources:
Phelan (2020); Farr, (2022); Ward (2023)
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Problem

Through a utilitarian & consumer driven
perspective, the ltalian agricultural
landscapefasiibecomewoid of nature and

vulnerable for the drought inducing
| : effeets-of elimate change, espeegially/ rice===
productlon dtge to its high water demands
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Research question

How to provide water security for rice production fitting
to evolving water dynamics, while improving the
connection between humans and nature in the
paradigm case of the Ticino, Sesia and Po river?



Methodology

Research question

RESEARCH

Design question

<

(.

DESIGN STRATEGY

Conclusion

CONCLUSION

Reflection

REFLECTION



Methods:

paradigm cases

Research question Design question Conclusion Reflection

RESEARCH DESIGN STRATEGY CONCLUSION REFLECTION
SESIA / TICINO / PO NOVARA RICE PRODUCTION REGION



Research question

How to provide water security for rice production fitting
to evolving water dynamics, while improving the
connection between humans and nature in the
paradigm case of the Ticino, Sesia and Po river?



Paradigm case

River
Ticino

; ; River Po
I Rice production

The paradigm case of the Ticino, Sesia and Po. Regional scale of the paradigm case.
By author, from data available at NASA, 2023. By author, from data available at NASA, 2023.
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Territorial analysis

1.ag0 Maggiore

Miorina dam

River
Sesia
Villoresi
canal
River
ficino

s R Milano®

our.cana f:{,. At
1 (
\
N T
Nov/ara [ R
¢ X

‘\\
\‘\L«
SRjven \
g N
g;/\igogma \:\\
7 N ) SANE
i &3 A%j\/ex; ) ]
3 Te/’do,f{)p«o |

Vercelli

= Primary river

—— Secondary river

- = Primary &
secondary canals

Hydrological system.
By author, from data available at NASA, 2023.

I Rice I Vegetated
area
[ Non-irrigated 0 Industry
arable land
I industry [Jurban area
Landcover.

By author, from data published by Copernicus & Land
Monitoring Service, 2023.

[ High probability
hazard hazard

Low probability

frequency 20 years frequency 200

years
Medium probability B Dedicated flood-
hazard plain

frequency 100 years

Floodplains & hazard.
By author, from data published by Autorita di Bacino
Distrettuale del Fiume Po, 2019.

[ Clay Sand

Loamy clay [ Skeletal sand

Soil.

By author, from data published by Regione Lombardia,
ERSAF, 2024, and
Geoportale Piemonte, 2024.
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Territorial synthesis

|:| Clay soil

E Loamy clay soil

|:| Sandy soil

|:| Minor rivers and canals
E Floodplain

. Rice

]

mmm  Primary river

— Secondary river

— = Canals

Drought anomaly
Soil moisture deficit

River Po

By author, from data published by Autorita di Bacino Distrettuale del Fiume Po, 2019) & Copernicus & Land Monito-
ring Service, 2023 & Regione Lombardia & ERSAF (2024) & Geoportale Piemonte (2024)



Driving forces for landscape transformation:
establishment




Driving forces for landscape transformation:
refinement
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Driving forces for landscape transformation:

history

N

Lago

Maggiore (" -

Milano

Adriatic sea

Po river



Driving forces for landscape transformation

industrialisation
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Driving forces for landscape transformation:
Reflection

1 ESTABLISHMENT 2 REFINEMENT 3 INDUSTRIALISATION 4 CONTEMPLATION
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Methods of production

Dry Seeding Practice

Traditional Practice

Sandly soil allows for

quick infiltration

e

A ———
—= == e e

e e

Water necessary

until saturation

demands water
when conflictive

little ecosystem-
services (habitat)
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Territorial effects:




Territorial effects:
in section

Traditional practice

GROWING SEASON

Ny

Dry-seeding practice

Watercycle

M| &cess
Shortage (mm)

Harvest
Growing Season
Precipitation (mm)

Watertable (m)

GROWING SEASON

Water demand (mm)
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Climate change

Busto Arsizio (upper basin). 1990-1990: 987mm
2000-2009: 1034 mm
2010-2017: 1136mm
(mm)
1600

Voo & & £ R B B B 2 & f & B E E B I K & &
o O Z UMY VOO0 5N MITWONRNDO = QM WO
S BT BEHRSS 8838883325 gR2 2 &=
© 29229 2222 9 Q o s} g sR88 888
= 2e2222220 3R KR8L«-. R

Castello D’Agogna (lower basin).

(mm)

1600

Increasinig precipitation over time,

both lower and higher in the basin.
Source: By author, adapted from ARPA Lombardia in Bove & Ente Nazionale Risi (2021).

Runoff during regular precipitation

Runoff during intense precipitation

Water meadows (marcita)
Source: Parco Ticino et al,, 2024

Circulating water in rice fields during winter
Source: Ristec, 2018




Landscape values & loss of habitat

Traditional landscape elements in rice production Their disappearance over the years
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Landscape transition

“Checkered sea”

Source:
Giorgio (2023); Risoitaliano (2023)




Synthesis

Research question
How to provide water security for rice production fitting to evolving
water dynamics while improving the relationship between
humans and nature?

In favor of , changing the methods of production and
of their characteristic have the
that is fundamental for achieving the right
and providing for both rice production and nature.
This results in and ,
further intensified by climate change.



Conclusion

In favor of

, changing the methods of production and
of their characteristic
that is fundamental for achieving the right
and providing

have the
for both rice production and nature.
This results in

and
further intensified by climate change.

Design goals
Re-establishing a balanced water cycle, by

as long as possible while
agriculture.




Design strategies
design question

How can design reinforce habitat provision in
rice production, enhance water security and improve the
connection between humans and nature in the urban rural
context of Novara?



Strategy context:

Motivation & Goals

Location of the design strategy

Themes & goals

River
Ticino

3 Waterstructure
o

reduce evaporation
o use water for habitat

1 Floodplain

store inundation water

4 City borders

provide buffer zone

reduce polluted runoff

increase drainage capacity

5 Rice
o
o

use traditional flooding
increase ecological habitat
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Approach



Vision:
Urban-rural interface

Filtration park IE'

Canal transformation E

Urban riparian buffer

Soft agrotourism E

Tidal park

Organic rice II'
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Interventions:
Organic rice

Rice production currently Adoption of organic rice

Rice production currently: section Adoption of organic rice: section
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Interventions:

Tidal park

Natural inlet
Artificial inlet

Inlet
Outlet

Natural (A) and artificial (B) water inlet

Highlighting multifunctioinality by different water levels

River Terdoppio

Only traversable

at regular waterlevel
Regular waterlevel

Stimulating engagement & awareness

A O u T
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Wetlands Rice production

Flooding waterlevel
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Interventions:
Riparian buffer

Streambottom

Zone 1
(undisturbed forest)

Zone 2
(managed forest)

Zone 3
(vegetation encouraged)

: ﬂ“yhz

A
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Connection to wetlands and alluvial forests

B

Urban renaturalisation and quality

Interventions:
Nature-friendly banks
A
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Interventions:
Filtration park

Semi-natural ditches Pollution travels “subsooil”

.

i

Stimulating awareness and éngagemient in oxidation1agoons S

E. Oxidation lagoons

A. Industry runoff water C. Subsurface wetlands D. Surface wetlands

"

Source:“ (NATIVE M BSOLUTIONS
&'New Jerseyl Developers Green Infra-
strlctiure Guide 2/0/2018)

gource:! Hong Kong
Hodih _".?Kong Tourism
o)




Seasonal dynamics:
excessive water

* Strenthen resilience by allowing flooding
* Replenish water table

Filtration park

Nature-friendly
banks

New watercycle Excess water

replenishes watertable

o |

[o]

|

heavy ( 4'
precipitation excess |[[IIl
Ll > Shortage -
Harvest
Growing Season -
Precipitation -
Watertable

Wetlands Slow tourism Floodable Water demand

routes organic rice ~r | Ll

B Extra water stored -




Seasonal dynamics:
regular situation

* Allow wetness
e Sustain hydrological balance necessary for

ecological performance and rice production

Filtration park Nature-friendly
i banks

New watercycle Excess water
replenishes watertable

excess. [
Shortage -
Harvest
Growing Season -
Precipitation -

Watertable

o
decreased
precipitation

\.n

Slow tourism Floodable Water demand

— r )
routes organic rice \\\\J_//// Extra water stored [JJII




CONCLUSION

How can design in
rice production, and

in the urban rural context of Novara?

This strategy addresses urban and rural through and
design. It and shows
how safeguarding the health of ecosystems reinforces their resilience to environmental
challenges. This can be harnessed to support human life. By into

interventions and stimulating engagement with inhabitants, the approach aims to
with their environment, demonstrating nature’s capacity to adapt to
the effects of climate change. In this way, it the current system of
through a and approach to water management and
agricultural practices.

Agogna river Novara Terdoppio river Ticino river
Filtration park Floodplains Urban buffer

/ N\ Canal Wetlands Organic rice Riparian buffer Riparian buffer

Deep percolation Deep percolation Prevent pollution from entering Ticino Sandy soil: higher infiltration rates



Transferability

* Project is tailored specific climatic and geographical
conditions, challenging transferability

climatic environmental cultural Socio-economic infrastructure agricultural
geographical conditions factors factors practices
conditions

Regional soil characteristics , floodplain & rice pro-
duction



Transferability

environmental
conditions

climatic
geographical
conditions

cultural socio-economic infrastructure agricultural
factors factos practices

water dynamics
& ecosystem

Regional soil characteristics , floodplain & rice pro-
duction
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Transferability

climatic environmental cultural socio-economic agricultural
geographical conditions factors factos practices
conditions

how to provide the
needs of the landscape

Regional soil characteristics , floodplain & rice pro-
duction
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Transferability

climatic
geographical
conditions

environmental
conditions

socio-economic
factos

cultural
factors

infrastructure agricultural
practices

how can these benefit
the integration of the strategy

Regional soil characteristics , floodplain & rice pro-
duction

53/57



Final considerations

How do you
influence a
human-nature
relationship?

Is rice

Can we predict
actually

i ?
sustainable? the climate?
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RE-IMAGINING THE INTEGRATION OF CULTIVATION AND ECOSYSTEMS
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Interventions:
Organic rice

Sowing

7

rowing & harvest

Source: (Riso Italia 22!

g =

- Precipitation ""”” Excess

Watertable Harvest

- Water demand - Growing Season

Figure 4.4: Dynamics of organic rice production. 56/57
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