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The Blueprint for Climate-Smart Agriculture

The Fundamentals of Smart Farming
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What is Smart Farming?

An integrated system using
Satudiia Imagery, loT Sensors,
Al/ML Models, and Mobile Apps
to enable better decision-
making in agriculture.

Pillar 1: Precision Farming
Focuses on optimizing inputs and
practices through accurate data.

Key activities include crop
elassification, sell moisture modeling,
and precision irrigation. :
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Satellites & Al Models
Provide Insights

High-resolution satellite imagery
cambined with Al-MI, models are
for crop classification, health

Why is it Necessary?
@ The Guiding Principle
= To enable the “Right Decision =
— . = Right Time - Right Location”
e - e for higher productivity
Rising Climate Risks Increasing Input Costs and sustainability.
(Drought, Flood) (Water, Fertiiizer)

The Three Pillars of the System

Pillar 2: Automation
Reduces labor and increases efficiency.
Key technologies include automated
irrigation systems, drone spreying, and
automated weather alarts.
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monitoring (using indices like NOVI),

and yield prediction.

The Technology Architecture

A Four-Layer Digital Ecosystem
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Pillar 3: Climate Resilience

Protects crops and livellhoods from

weather-related threats. This includes
early warninge for thoughts and
floods, climate forecasting, and

h resilient crop planning.
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. Etngagement Layer

. Application Layer
. Al Layer

. Data Layer

Measurable Impact & Benefits
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10-20% Higher 15-30% Savings Data-Driven
Farmer Productivity in Irrigation Water Governance
Farmers benefit from accurate Precision irrigation and soll Governments gain access to transparent
crop advicories, reduced moisture tracking lead to aereage data, improved planning, data
fertilizer/poclictile usage, significant w~~ ~and cost for policy decisions, and teater crop loss
and rish slerts. sal [ 1d) assessment for compensation.

e, Officets) loT & Automation

Drive Efficiency

On-ground tof still moisture sensors and
wearner eleticce Irigger automobe Brigation
controllers and sand hourly advisettes to
farmers via apps and Al chatbots.

(Rotasion Support Systems, Apps)
(Classification, Vield, Rick Models)

(Satafiite, lof, Weather)

Phase 4:

Proven Success Phase 1: Phase 2: Phase3: _
in Pilot Regions Digitization Automation & Sensors Al-Driven Farming Autonomous Farming
Over 5 lakh farmers have been Creating foundational data Increasing the adoption of loT Moving from real-time The ultimate goal of fully
onboarded, 14 srore advicories layers like digital crop maps, sensers on forms to enable monitoring to rredictive and autonomous operations using
delivered, and yield prediction acreage estimation, a automated rrocesses like prescrintive analytics that guide advanced dranes, robotics,
models have achieved £18% error. monitoring dashboards. smart Irrigation. farming decisions pmeatiaaly. and self-driving tracters.
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Blueprint for Climate-Smart Agriculture

Precision Farming

Using data for targeted actions like optimized
fertilizer use and precision irrigation.

10-20%

Higher Farmer
Productivity

15-30%

Savings in
Irrigation Water

The Three Pillars of Smart Farming
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Employing loT sensors, drenes, and robotics
to reduce labor and increase efficiency.

Key Benefits & Impact
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Data-Driven Governance

Provides transparent, real-time acreage data
for improved planning and policy decisions.

Climate Resilience
Leveraging predictive analytics for early
warnings against drought, floods, and pests.

Proven Scalability

® 0 Over
N 500,000

O A Y,
>3 & v Farmers Onboarded
p 8 °

9 S
<M\ 2 &, 140 Million+

Advisories



The Architecture of Climate-Resilient Agriculture

Key Climate Resilience Features
n . ‘ Weather Analytics & Prediction

Layer 4: Engagement Layer

The user-facing interface that delivers crucial information and
tools directly to farmers, agricultural officers, and policymakers.

Utilizes historical data, real-time weather
information, and advanced models to predict
extreme weather events.
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: Vulnerability Mapping
~ Creates detailed maps to identify
) hotspots that are highly susceplible to
droughts and floods.

Layer 3: Application Layer

Crop Loss Assessment
This layer translates Al-driven insights into user-friendly Provides insurance-grade analysis
tools such as Decision Support Systems (DSS), mobile apps, to accurately evaluate and quantify
and analytical dashboards. crop damage after an event.
Early Warning
- Systems (EWS)
Layer 2: Al Layer ° Delivers timely alerts to
The processing engine where Artificial Intelligence ::x:‘:m.d mn::ul o e
models analyze the data for classification, crop health agriculture.
monitoring, yield prediction, and risk assessment,
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Layer 1 Data Layer | Gt ingaety Cron
The foundation of the ecosystem, collecting Planning
raw information from diverse sources like
satellites, ioT sensors, weather stations, ?orﬁ:'l: "m iven roco:lmcndaﬂom
soll analysis, and field surveys. sttate;n?s in re‘::::s:nto predicted

climate challenges.



Precision Farming: A Win-Win for Farmers & Government

Benefits for Farmers

10-20% 15-30%

Higher Productivity Savings in irrigation
mu::mmm;amn Precision technology allows for more efficient
management and timely interventions, o w::dmt::m .

Reduced Environmental Impact
Optimized application leads to decreased
usage of fortiiizers and pesticides, benefiting

both the budget and the environment. Actionable Insights & Alerts

Farmers recelve accurate crop advisories and
proactive alerts before potential risk events
like pasts or bod weather,

Accessible Technology
These benefits are delivered through
user-friendly tools, including a moblie
app and a WhatsApp bet for easy

Benefits for Government & Departments
e @

! Improved Planning & Forecasting

' Accurate data leads to better strategic planning for
. food supply, resource allocation, and market stability,

Transparent, Real-Time

creage Data
Gain an accurate and up-to-the-minute

;ﬁ Data-Driven Policy Decisions

~ Policymakers can create more effective and targeted
agricultural policies based on comprehensive,
real-world data.

Financlal Aid
Transfer

Faster Farmer Compensation Enhanced Water Management

Technology enables rapld and accurate crop Reglonal data on Irrigation helps departments manage

loss assessments, speeding up the delivery of water resources more sustainably on a larger scale.
financial aid to formers in need.

Wider Scheme Coverage
& Monitoring

Increases the reash of

agum schemes and alkaws for
consistent monitoring an Agriculture

Operations Control Center (ADCC).




The Future of Farming:
Boosting Gains with Precision & Automation

PRECISION TECHNOLOGIES: AUTOMATION TECHNOLOGIES:
Data-Driven Decisions Efficient Operations

loT Soil Moisture Sensors
Automatically trigger lnigatlon sysums

High-Resolution Satellite Imagery
Provides a detalled, kird's eye view of fields

o monitor crop growth and health, when soil moisture drope below
Mshold.um“uundbw
Al/ML Models Automated Weather Stations
Used for classifying hourly weather
cdlms.;?m advborludhcuwammnto?ﬁ.m
overall plant health from imagery. decision-making.

Agricultural Indices ? Drones for Imagery
( DVI, NDMI, VCI, TCI) —?‘ & Spraying
These are specialized calculations from Automate the process of surveying
satelflite data that measure vegetation fields and treatments like
health, moisture content, and stress levels. W pesticides or ferhlizers with high precision.
Vield Prediction Models P s
Utilizes historical data, weather
, and current crop health to MM“M
harveat outcomes. g whlar o and accuee
GIS-Based Decision Al Chatbots for
Suppogt Farmers
W,:: ﬁ% Offer nstent wipport and
land with layered data mape. ""’,"M"':::'m""'ww{
Outcome: Outcome:
Higher Yields & Increased Efficiency
Reduced Losses & Cost Savings

The combination of these technologies provides
accurate insights that leed 1o better resource
management and improved crop production.

By automating tasks, these systems reduce the



The Roadmap to Autonomous Agriculture

PHASE 1:
DIGITIZATION

The foundational stage involves collecting and
visualizing farm data through digital acreage
maps and performance dashboards.

DATA COLLECTION
& VISUALIZATION

PHASE 2.
AUTOMATION & SENSORS

This phase focuses on adopting Internet
of Things (ioT) devices and implementing
automated systems, such as smart
irrigation.

PHASE 3:
Al-DRIVEN FARMING

Advanced analytics are introduced to forecast
outcomes (predictive) and recommend actions
(prescriptive) for optimizing farm management.

PHASE 4.
AUTONOMOUS FARMING

The culmination of the roadmap, where
physical tasks are performed by drones,
robotics, and autonomous tractors.



Smart Farming in Action: The Krushi Pragati Success Story

Program Impact & Key Achievements The Smart Farmer's Mobile App Toolkit

) i isory |
500,000+ Less than 10% e
' Yield Prediction Error Krushi Pragati App: talored to the farmer's
- - ipek b
Farmers Onboarded Pilot programs demonstrated hi Your Digital Assistant o local Copdiions
Over half a million farmers - accuracy in forecasting crop yields, /
?re now part of the smart a crucial tool for planning and =
arming network, receiving resource management. s v
critical agricultural insights. cMonropigfi::h ﬁ'c;iilgh:‘:;sture
S Allows farmers to " Provides critical data on soil
track the heaith of water tiocu‘::ntem to optimize
their and irmigation schedules.
identi?yoizues early. S
14 Crore (o wmiiion) S Water Requirement
- - - ~ . na ys s
Advisories Delivered = m \g;:ggesk ek W taciae
The program has sucoeslsfully : . L amount of wa‘t:r‘g need?d :‘d
distributed a massive volume o s crops, presenting waste
actionable advice to its network 7:Day Outiook . Hourly Updates L ensuring plant health.
of farmers. & g" & °C 8"' P— ‘
| '
Offers both 7-day outlooks and hourly Pest & Disease Alerts
weather updates for precise farm J Sends timely warnings
planning. é s about potential pest and
disease outbreaks in
‘ the area.

WhatsApp Integration

Connects farmers to the

District-Level Soil Crop Loss service through a familiar
. . and widely used

Moisture Nowcasting Dashboard Pilot communication platform.

Provides securate, localized, and A successful pilot for a dashboard

up-to-date information on and that helps monitor and anticipate '

moisture conditions for better potential crop losses, enabling
water management. proactive measures.
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