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Intelligent agricultural System Advisory Tool (iSAT) for better farm decision making
The idea: 
The essence of this approach is to ‘lock-in’ Microsoft to combine their comparative advantage of cloud and bigdata analytics with that of the CGIAR in our global footprint of agricultural connections and data collation. This lock-in will be via deploying “iSAT”, an SMS/APP jointly piloted by Microsoft and ICRISAT based on a messaging tool for smallholder farmers and extension services, to deliver real-time, location-specific, crop-based, agro-advisories using scalable methodologies for managing climate risk.  iSAT harnesses the Internet of Things (IOT), big data and cloud computing to drive the analytics of historical climate data and weather forecasts, systems (biophysical/management) information, systems modelling and translating these into actionable advisories. While iSAT will directly benefit smallholder farmers, the novelty of this proposal is to explore with a ‘big player’ the domain of bigdata analytics and its application to climate risk management.
High variability in the amount and distribution of rainfall within and between the seasons is a major factor influencing the productivity and profitability of agriculture in the semi-arid tropics (SAT) which is home to about 2.5 billion people including some 644 million of the world’s poorest people. Since many farming decisions are taken well before the cropping season without much knowledge of expected climate conditions, productivity depends largely on how well farm activities are planned and executed. Our hypothesis is that climate risk management can be greatly enhanced when decisions such as the selection of crops, varieties and sowing time, allocation of land to various crops/enterprises and use of fertilizer and other inputs consider systems information, forecasts (seasonal, medium). Scaling such knowledge based interventions to reach millions of smallholder farmers is however constrained by lack of access to location specific data, calibrated models and tools to generate tailored advisories and automated information delivery systems for timely dissemination. Many on-going initiatives delivering generic messages do not meet the end user requirements. Our innovation has been to develop and pilot an automated, scalable methodology that seamlessly integrates information from diverse sources, analyses it for end-user specific application and delivers on demand.
This idea will build on the experiences of an ICRISAT led pilot study with Microsoft India which has developed an iSAT prototype.  Recent developments in ICT such as big data, cloud computing and IoT has enabled the capture and processing of data from multiple sources to generate and deliver real-time, location-specific agro-advisories for smallholder farmers. Low cost sensors collect granular data on soil moisture and climatic conditions to inform and validate modelled predictions. Such systems that convert big data into actionable information have the potential to bring revolutionary changes in the way we understand, think and act in managing systems more profitably and sustainably.
The Pilot study:
This initiative builds on iSAT that ICRISAT is developing and testing in collaboration with Microsoft and Acharya N.G. Ranga Agricultural University (ANGRAU) for the drought prone groundnut region of Anantapur District in Andhra Pradesh, India. In 2016 (http://www.icrisat.org/new-sowing-application-increases-yield-by-30/) and 2017 (http://news.trust.org/item/20170825154606-t392u) , ISAT was developed to disseminate automated and tailored advisories to registered farmers (~300 in 2016; ~800 in 2017) in support of their decision making from pre-season until end of crop season. The process starts with an analysis of the decisions farmers make, with decision trees containing triggers and actions developed through climate data and forecast analytics, systems (biophysical/management) information and modelling and coded into actionable advisories through iSAT. These weekly advisories, delivered in SMS form in local language, use rainfall data from a network of automatic weather stations (http://www.apsdps.ap.gov.in/pages/weather_observations/automatic_weather_station.html), weekly forecasts and bi-weekly outlooks from Indian Meteorological Department (IMD) and are supplemented by gridded data supplied by www.awhere.com. While the key to scaling is to ‘hard wire’ iSAT to automated data feeds, location specific data and systems information are essential in relevant and accurate messaging. Limitations of public data feeds must be overcome to scale iSAT to data poor regions such as Africa so we propose to deploy IOT based rainfall and soil moisture sensors to get real-time location specific data. Further, an app based system would allow the advisories to be tailored to end users resource profile and to develop feedback loops to respond to end user requests.
Since the proposed work builds on an ongoing initiative with all partners on board and required tools and models in place, the proposed work can start immediately. A linked M&E study will evaluate impact and scalability. Funds will cover staff time and material and service costs.
Beyond the pilot:  Following successful piloting in India, the application will be linked with the IFFCO Kisan Sanchar Limited (IKSL), a cooperative institution with membership of over 35,000 cooperative societies and an estimated base of 50 million farmers. IKSL currently has an ICT platform that makes available advisories to about 2 million farmers mainly through SMS service for a nominal fee of Rs 100 (US$ 1.6) per month. The tested and validated platform will be integrated with the IKSL platform for sustainable scaling up. Efforts will also be made to integrate this with the electronic agricultural extension systems that many state governments are promoting.
The iSAT concept is highly relevant for many rainfed cropping systems in sub Saharan Africa and therefore, in partnership with Microsoft, pilots are being initiated in groundnut systems in Senegal, Northern Nigeria and Western Kenya. The granularity of data is even further limited in these regions so solutions developed in this proposal will inform how iSAT must be developed for data poor regions.
Budget
The initial funding of USD 100k will be used to test scaling methodologies (i.e pilot an IoT based sensor network to get location specific rainfall/soil moisture data; AI for deploying decision trees that capture/code farmer decisions; analytics of historical climate data, forecasts). The deliverables include a pilot of iSAT in 3 states of India with >10k farmers and a scaling model for deploying iSAT at scale. In addition, partners have also agreed to deploy in kind contributions to ensure that project meets its overall deliverables with the $100,000 funding.
PI Details
PI: Dr. Anthony Whitbread, RPD – Innovation Systems for Drylands, ICRISAT
Co-PI: Ram Kiran Dhulipala, Theme Leader – Digital Agriculture & Youth, ICRISAT
Partner Details
Prashant Gupta, Director – Cloud & India Initiative, Microsoft
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