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Citizens science 

POLITECNICO DI MILANO 

“Scientific work undertaken by members of the general 

public, often in collaboration with or under the direction of 

professional scientists and scientific institutions” 

Mutual exchange of informations between the general public and professional science 

Partecipatory in situ experiment 

Real time data exchange Round table 

Dissemination activities 



Let’s put a ‘game’ on the table 
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http://www.teebweb.org/sdg-agrifood/annex-1/ 

2016 
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How can we meet the increasing global demand for water 

for food? 

Agricultural 

Intensification 

Close the Yield Gap 

(irrigation, fertilizers,…) 

Transition from 

small scale to 

Commercial 

Agriculture 

- Loss of 

livelihoods? 

Agricultural 

Extensification 

Expand the 

cultivated area 

Land Use 

Change 

Deforestation 

Biodiversity 

losses 

Sustainable 

Intensification 

Improve Efficiency 

Adopt More 

Suitable Crops 

Increase 

production 

without 

requiring more 

land, water 
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But, is there enough water to close the yield gap 

considering the environmental flows????? 

We can feed 4Billion people if we close the yield gap  

(Rosa, Rulli, D’Odorico, ERL, 2018) 

Agricultural Intensification: how many people can we feed?  
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Agricultural extensification: What about the direct 

and indirect consequences ? 

Forest fragmentation in Central and West Africa. Forest fragmentation in Central (panels a, and b) and 

West Africa (Panels c and d) in 2000 (top panels) and 2014 (bottom panels).  

The nexus between forest fragmentation in Africa and Ebola 

virus disease outbreaks 

(Rulli , Santini,Hyman, D’Odorico Scientific Reports 2017) 
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- Feed 825 million people more 

- Reduce water use by 10% 

- Increase calories by 15% 

- Increase proteins by 29% 

(Davis, Rulli, D’Odorico  Nature Geoscience, 2017) 

Sustainable intensification 
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The potential nutritional and water 
use benefits of alternative cereals 
(i.e., maize, millets, and sorghum)  

Outcomes of selected rice replacement 

scenarios Davis, Rulli et al.,( Science adv, 2018) 

Sustainable intensification 



Mozambique current situation 
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Mozambique is a country with: 

- a low gross domestic product GDP (116th on 186 (World 

Bank, 2016)),  

- a high rate (29.7%) of malnourishment (FAOSTAT, 2010), 

- the local diet exhibits an average food supply of 2,283 calories 

(2,178 cal from plant and 105 cal from animal products), 

mostly based on cassava and maize (30% and 20% of the 

average calorie supply, respectively) (FAOSTAT, 2010). 

Water and food security assessment 

As scientist: Improve water and food condition 



Mozambique current situation 
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By combining: 

-physically based 

equations,  

-available information 

in datasets, 

- computer 

programming 

Time, 

…  



Getting information 
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http://www.fao.org/agriculture/seed/cropcalendar 



Best management of resources 

POLITECNICO DI MILANO 

Big variation in GW used by cassava only by 

postponing planting date by 15 days! 

Climate change 

impacts? 

 

Crop management? 

 

Water management? 

                   

                      … 



Planting in Mozambique 
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lat long crop area_ha 
Planting 
month 

Harvesting 
month 

41,54 2,38 11,00 0,45 3 7 

41,54 2,46 11,00 1,34 11 6 

41,54 2,46 11,00 1,18 3 7 

41,54 9,21 11,00 0,00 11 6 

41,54 9,21 11,00 0,01 5 9 

41,54 12,63 11,00 24,75 4 9 

41,54 12,63 11,00 27,10 11 5 

41,54 12,71 11,00 21,89 4 9 

41,54 12,71 11,00 36,47 11 5 

41,54 12,79 11,00 33,93 4 9 

41,54 12,79 11,00 48,04 11 5 

41,54 12,88 11,00 27,80 4 9 

41,54 12,88 11,00 38,48 11 5 

41,54 12,96 11,00 21,88 4 9 

41,54 12,96 11,00 35,31 11 5 

41,54 13,04 11,00 0,29 4 9 

41,54 13,04 11,00 2,28 11 5 

41,54 13,13 11,00 0,71 4 9 

41,54 13,13 11,00 0,82 11 5 

41,54 13,21 11,00 0,71 4 9 

41,54 13,21 11,00 0,88 11 5 

41,54 13,29 11,00 2,31 4 9 

41,54 13,29 11,00 2,55 11 5 

41,54 13,38 11,00 9,41 4 9 

41,54 13,38 11,00 9,86 11 5 

41,54 13,46 11,00 6,67 4 9 

Planting and harvesting in Mozambique Planting and harvesting in the model 



Partecipatory activities 

POLITECNICO DI MILANO 

https://unhabitat.org/mozambique/mozambique-projects/ 

Precious detailed 

data: 

 

- > crop type 

- > planting data 

- > irrigation data 

- > irrigation type 

- … 



Sustainable development 
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Good environmental governance takes into account the role of all actors 

that impact the environment: governments, non-governmental 

organizations (NGOs), private sector, citizen groups 

 

Cooperation between actors is important to achieving effective governance 

 

Situation may not be well captured by targets or statistics designed for the 

mainstream population 

 

Marginalized people need to be reached, heard and helped in 

order to achieve the universal SDG targets: 
 
• People who live in certain geographic areas or living in non-favourable 

conditions, should be targeted to improve the representativeness of data 

collected 

 

• The data collected from these groups would provide rich and detailed 

information about their experiences and needs, that could not be assessed 

differently. 

 

• If the project topic has been decided at the local level, the results are more likely 

to be locally relevant. 
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Thank you for 

your attention 


