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Agriculture in 20th century was very successful in
terms of supporting explosively growing population.

But it was fully based on high input of chemicals and
energy
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But its drawbacks are serious now.....

e Serious impacts on environment
— Chemical fertilizer, pesticides etc
— Water pollution, damage on ecosystem
— Exhausted and unhealthy soil

 High resource consumption
— Energy for machinery and chemicals
— Water consumption

 Food safety and reliability issues



« We are still facing food shortage crisis
— Population increases by 200,000 per day
— Usage of food for bio-fuel
— Meat consumption increase
— Unstable and short water supply
— Land shortage and degradation
— Damage by global warming and frequent extreme whether conditions

« Agriculture in 21st century has to secure several things
simultaneously

— High productivity and profit performance of farmers
— Sustainability
« Low impact on environment, low emission
« Sustainable resource management
— Food safety
— Robustness against global warming



Paradigm shift from maximization to optimization,
harmonizing with ecosystem services while
securing productivity, is needed



An example of such optimization

 Reduction of pesticide application results in

— Cost reduction of materials and labor
— Lower impact on environment

— Lower CO2 output

— Food safety

« Toreduce pesticide
— Timely and pinpoint protection (application)

 For timely and pinpoint protection

— Prediction of pest emergence
— Optimal crop management

ICT can help these processes in many aspects



Airborne pest immigration prediction

« Weather forecast to predict stream speed and direction
o Particle diffusion model to predict insect dispersion

* |dentification taking-off origin

— Inverse simulation based on insect trap data to find candidates
locations of origins

— Satellite image analysis to identify paddies of origins among
candidates

— Crop growth model to estimate rice growth stage
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* Insect behavior model to estimate taking-off time -
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Another example of such optimization

e Optimized reduction of fertilizer application results in

— Cost reduction of materials and labor
— Lower impact on environment
— Lower CO2 output

« To reduce fertilizer
— Timely and pinpoint application
— Use of the most optimal variety

 For timely and pinpoint application

— Prediction of rice growth to know the best timing
— To know the most optimal variety and growing season

ICT can help these processes in many aspects
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To run DSS, we need ground weather data etc.
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In YMC Viet, kids work as sensors

Air temperature and humidity

Plant height, leaf color, pests
Plant images
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o Kids’ sensors will provide spatially high density

weather information
— Low cost and maintenance free
— Qutlier can be easily found
— Very useful for reliable decision support

 Long-term continuous observation makes decision

support more reliable through tuning
— By overcoming site-specificity of agriculture
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