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CONSUMPTION

RESOURCE DEPLETIONCLIMATE CHANGE

POPULATION GROWTH

FOOD SECURITY

Global crises

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

maize

wheat

rice

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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Sources:
Farr, (2022)
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Sources:
Ward (2023)
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Concentration of rice: 
National scale

Sources:
Adapted from Lupi et al., 
2010; Ozbun, 2022
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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)



11/57

Climate of the Po valley

Farigliano

Moncalieri

Novara

Piacenza

Milano

Apennines

Apennines
Autumn

Alps

Alps
Spring

Pontelagoscuro

Pontelagoscuro

Moncalieri

Piacenza

Farigliano

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

Po region section (North-South)
By author, from data available at NASA, 2023.

River discharge (m3/s) of the Po river
Source: Montanari, A. (2012) .
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Agriculture’s main artery / crop wateruse

Crop 
production

10.000
0

20.000 30.000

Millions of cubic meters

40.00 50.000 60.000

Animal
water 
supply

Industrial
production

Domestic
supply

Rice
50%

Corn
19%

Maize (fodder)
9%

Fodder 11%

Vegetables
4%

Pastures
2%

Vineyards
1%

Other
Orchards
3%

Novara Milano

Rice

Non-irrigated
arable land

Vineyards

Urban area

Orchards, pastures

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.

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

temperature increase

snowline altitude
increase

precipitation dynamics
change water availability 

in the landscape
is decreasing 

• 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 sourcesevapotranspiration

increase
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Loss of nature

Sources:
Phelan (2020); Farr, (2022); Ward (2023)
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Through a utilitarian & consumer driven 
perspective, the Italian agricultural 

landscape has become void of nature and 
vulnerable for the drought inducing 

effects of climate change, especially rice 
production due to its high water demands.

Problem

Sources:
Photograph by Francesca Volpi (Bertacche, 2022)
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Water management can be improved in a 
manner that is considerate of nature. 

This would allow for meeting nutritional 
demands by preserving rice, while 
supporting ecosystem services and 

improving the connection between humans 
and nature.

Hypothesis

Sources:
Giorgio (2023)
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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?
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Methodology
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Methods: 
paradigm cases

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

 
Design question
How can design provide the highest level 
of ecological habitat while improving 
water security and fostering a considerate 
human-nature relationship in the 
urban-rural context of Novara?

RESEARCH
SESIA / TICINO / PO

DESIGN STRATEGY 
NOVARA

CONCLUSION 
RICE PRODUCTION REGION

REFLECTION

 
Research question

 
Design question Conclusion Reflection
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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?

Driving forces for
landscape transformation

Methods of rice production Research to design
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Paradigm case

Novara

Pavia

Vercelli

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

Pavia
Vercelli

Novara
Milano

Rice production

Regional scale of the paradigm case.
By author, from data available at NASA, 2023.

River 
Sesia

River 
Ticino

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

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

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

High probability 
hazard
frequency 20 years

ClayRice

Medium probability 
hazard
frequency 100 years

Loamy clayNon-irrigated
arable land

Low probability 
hazard
frequency 200 
years

Sand

Skeletal sand

Dedicated flood-
plainIndustry

Industry

Urban area

Vegetated
area

NovaraNovara Novara

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

Lago Maggiore

Miorina dam

River 
Sesia

River 
Ticino

Cavour canal

River 
Terdoppio

River 
Agogna

Villoresi 
canal

River Po

Vercelli

Novara

Pavia

Milano

Primary river
Secondary river
Primary &
secondary canals

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

Clay soil

Loamy clay soil

Sandy soil

Minor rivers and canals

Floodplain

Primary river

Rice

Secondary river

Canals

Drought anomaly

Soil moisture deficit

River 
Sesia

River 
TicinoCavour canal

River Po

Novara

Territorial synthesis
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Driving forces for landscape transformation: 
establishment
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Driving forces for landscape transformation: 
refinement
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Driving forces for landscape transformation: 
history
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Driving forces for landscape transformation: 
industrialisation
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Driving forces for landscape transformation: 
contemplation
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1  ESTABLISHMENT 2  REFINEMENT 3  INDUSTRIALISATION 4  CONTEMPLATION

Driving forces for landscape transformation: 
Reflection
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Methods of production

Traditional Practice

Water requirement Water requirement

Water availability
at moment of need

Water availability
at moment of need

Water necessary 
until saturation

Clay soil retains water

          use water when 
excessive

           ecosystem 
services (habitat)

    water table recharge

                 more labour 
intensive

A M J A S O NJ

Dry Seeding Practice

Sandy soil allows for
quick infiltration

Water necessary
until saturation

       demands water 
when conflictive 

        little ecosystem-
services (habitat)

delayed water table 
recharge

  less labour intensive

A M J A S O NJ

Sand

Clay / loam

Impermeable 
layer

+

+

+

-

-

-

-

+
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Territorial effects: 
regional

2000-2005 2016-2020

Use of flooding
methods

Novara Novara

River 
Sesia

River 
Sesia

River 
Ticino

River 
Ticino

River Po River Po

Source:
By author, adapted from Ranghetti, L., & Boschetti, M. (2021c)
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Territorial effects:
in section

Precipitation (mm) 

Watertable (m)

Water demand (mm)

Excess (mm)

Shortage (mm)

Harvest

Growing Season

Traditional practice

Watercycle

Dry-seeding practice
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Climate change

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

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

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

Runoff during regular precipitation

Runoff during intense precipitation

Busto Arsizio (upper basin).
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Dry-seeding

Castello D’Agogna (lower basin).
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Landscape values & loss of habitat

Traditional landscape elements in rice production Their disappearance over the years



35/57

Landscape transition

“Checkered sea” “Landscape of dust”
Source:
Giorgio (2023); Risoitaliano (2023)
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Research question

How to provide water security for rice production fitting to evolving 
water dynamics while improving the relationship between

humans and nature?

Synthesis

In favor of economic revenue, changing the methods of production and 
disappearance of their characteristic landscape elements have disrupted the 

balance that is fundamental for achieving the right agronomic conditions 
and providing ecosystem services for both rice production and nature. 

This results in decreased water availabililty and loss of habitat, 
further intensified by climate change.
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Conclusion

In favor of economic revenue, changing the methods of production and 
disappearance of their characteristic landscape elements have disrupted the 

balance that is fundamental for achieving the right agronomic conditions 
and providing ecosystem services for both rice production and nature. 

This results in decreased water availabililty and loss of habitat, 
further intensified by climate change.

Design goals
Re-establishing a balanced water cycle, by retaining water in 
the landscape as long as possible while providing habitat by

 agriculture.
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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 Vision for the
urban-rural interface
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1 Floodplain
 store inundation water
 

Strategy context:
Motivation & Goals

3 Waterstructure
 reduce evaporation
 use water for habitat

2 Soil
 postpone or utilise natural drainage
 increase drainage capacity

4 City borders
 provide buffer zone
 reduce polluted runoff
 

5 Rice
 use traditional flooding
 increase ecological habitat
 

River 
Sesia

River 
TicinoCavour canal

River Po

Novara
Novara

Novara

Novara

Novara

Novara

Location of the design strategy Themes & goals
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Strategy context:
Approach

Canals as 
ecological corridors

Urban riparian buffer

Habitat inclusive
rice production

Floodplain inundation
for infiltration

Adjacent riverscape
as wetlands

Hard clay soil with 
increased drainage

Postponed natural
drainage on sandy soil

Vision: urban-rural interface

Novara

Ticino river

Cavour canal
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Vision: 
Urban-rural interface

Canal transformation

Organic rice

Filtration park

Tidal park

Urban riparian buffer

Soft agrotourism

6

6

5

5

2

4

4

3

3

2

2

1

1
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Interventions:
Organic rice

Rice production currently

Rice production currently: section

Adoption of organic rice

Adoption of organic rice: section
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Interventions:
Tidal park

Watertable

Rice productionWetlands

Only traversable
at regular waterlevel

River Terdoppio

Regular waterlevel Flooding waterlevel

A

A

A

B

B

B

Natural inlet

Artificial inlet

Inlet
Outlet

Natural (A) and artificial (B) water inlet Stimulating engagement & awareness

Highlighting multifunctioinality by different water levels
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Interventions:
Riparian buffer

Streambottom Zone 1
(undisturbed forest)

Zone 2
(managed forest)

Zone 3
(vegetation encouraged)
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Interventions:
Nature-friendly banks

A B

A

B

Urban renaturalisation and quality Connection to wetlands and alluvial forests
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A. Industry runoff water C. Subsurface wetlandsB. Primary filtration D. Surface wetlands E. Oxidation lagoons

Interventions:
Filtration park

A A C

D E

Semi-natural ditches

Park stucture in surface wetlands Stimulating awareness and engagement in oxidation lagoons

Artificial ditches Pollution travels “subsooil”

Source:  Hong Kong Wetland Park | 
Hong Kong Tourism Board, (z.d.)

Source:  (NATIVE PLANT SOLUTIONS 
& New Jersey Developers Green Infra-
structure Guide 2.0, 2018)

Source:  (Figueiras, 2017)Source: Basch, (2020) Source:  (NCH, 2017)

A
C

E

D

B
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Seasonal dynamics: 
excessive water

• Strenthen resilience by allowing flooding

• Replenish water table

heavy
precipitation

New watercycle Excess water 
replenishes watertable

Precipitation

Watertable

Water demand

Extra water stored

Excess

Shortage

Harvest

Growing Season

WetlandsNature-friendly
banks

Filtration park Slow tourism
routes

Floodable
organic rice
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Seasonal dynamics:
regular situation

decreased
precipitation

New watercycle Excess water 
replenishes watertable

Precipitation

Watertable

Water demand

Extra water stored

Excess

Shortage

Harvest

Growing Season

WetlandsNature-friendly
banks

Filtration park Slow tourism
routes

Floodable
organic rice

• Allow wetness 

• Sustain hydrological balance necessary for 

ecological performance and rice production
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CONCLUSION

This strategy addresses urban and rural challenges through opportunistic and
 multifunctional design. It embraces the natural dynamics of environments and shows 
how safeguarding the health of ecosystems reinforces their resilience to environmental 

challenges. This can be harnessed to support human life. By integrating nature into 
interventions and stimulating engagement with inhabitants, the approach aims to 

reconnect people with their environment, demonstrating nature’s capacity to adapt to 
the effects of climate change. In this way, it reinforces the current system of cultural 

landscape through a holistic and integrated approach to water management and 
agricultural practices.

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?

NovaraAgogna river Terdoppio river

Canal

Filtration park Floodplains Urban buffer

Wetlands

Deep percolationDeep percolation Sandy soil: higher  infiltration ratesPrevent pollution from entering Ticino

Organic rice Riparian buffer Riparian buffer

Ticino river



50/57

Transferability

Regional soil characteristics , floodplain & rice pro-
duction

Iit is applicable to the current structural elements of rice production, and 
enhances tourism throughout the landscape by highlighting the structu-
re of cycle and walking routes.

In summary, the direct transferability of the design is challenged. The 
concept of more sustainable perspective on agricultural practice 
and adressing complex environmental challenges however is trans-
ferable, but it will always need expert knowledge and experience to 
define its approach.

The strategy is tailored to the specific climateic geographical con-
ditions of the Novara area. Transferring the interventions to other 
regions with different climates, rainfall pattersns and soil properties 
might require adjustments

climatic 
geographical 

conditions

environmental 
conditions

cultural 
factors

socio-economic
factors

infrastructure agricultural
practices

• Project is tailored specific climatic and geographical 

conditions, challenging transferability
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Transferability

Regional soil characteristics , floodplain & rice pro-
duction

Iit is applicable to the current structural elements of rice production, and 
enhances tourism throughout the landscape by highlighting the structu-
re of cycle and walking routes.

In summary, the direct transferability of the design is challenged. The 
concept of more sustainable perspective on agricultural practice 
and adressing complex environmental challenges however is trans-
ferable, but it will always need expert knowledge and experience to 
define its approach.

The strategy is tailored to the specific climateic geographical con-
ditions of the Novara area. Transferring the interventions to other 
regions with different climates, rainfall pattersns and soil properties 
might require adjustments

climatic 
geographical 

conditions

water dynamics
& ecosystem

environmental 
conditions

cultural 
factors

socio-economic
factos

infrastructure agricultural
practices
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Transferability

Regional soil characteristics , floodplain & rice pro-
duction

Iit is applicable to the current structural elements of rice production, and 
enhances tourism throughout the landscape by highlighting the structu-
re of cycle and walking routes.

In summary, the direct transferability of the design is challenged. The 
concept of more sustainable perspective on agricultural practice 
and adressing complex environmental challenges however is trans-
ferable, but it will always need expert knowledge and experience to 
define its approach.

The strategy is tailored to the specific climateic geographical con-
ditions of the Novara area. Transferring the interventions to other 
regions with different climates, rainfall pattersns and soil properties 
might require adjustments

climatic 
geographical 

conditions

how to provide the
needs of the landscape

environmental 
conditions

cultural 
factors

socio-economic
factos

infrastructure agricultural
practices
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Transferability

Regional soil characteristics , floodplain & rice pro-
duction

Iit is applicable to the current structural elements of rice production, and 
enhances tourism throughout the landscape by highlighting the structu-
re of cycle and walking routes.

In summary, the direct transferability of the design is challenged. The 
concept of more sustainable perspective on agricultural practice 
and adressing complex environmental challenges however is trans-
ferable, but it will always need expert knowledge and experience to 
define its approach.

The strategy is tailored to the specific climateic geographical con-
ditions of the Novara area. Transferring the interventions to other 
regions with different climates, rainfall pattersns and soil properties 
might require adjustments

climatic 
geographical 

conditions

how can these benefit
the integration of the strategy

environmental 
conditions

cultural 
factors

socio-economic
factos

infrastructure agricultural
practices
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Final considerations

Is rice
actually

sustainable?

Can we predict
the climate?

How do you
influence a

human-nature
relationship?
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Re-imagining the integration of Cultivation and eCosystems
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Interventions:
Organic rice

Green mulching (cover crop)

Flattening

Sowing

Source (BluTaco, 2023)

Growing & harvest

Source: (Riso Italiano, 2018c)

Figure 4.4: Dynamics of organic rice production.

Precipitation

Watertable

Water demand

Excess

Harvest

Growing Season

Source: (Boyd, 2016)

Source (Organic No-Till & Cover Cropping - Wild Hope Farm, z.d.)
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