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Sustaining India’s Food Self-sufficiency

Resource-intensive farming Soaring fertilizer prices
Average Weekly Retail Urea Prices
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India’s dependence on imports:
Urea - 33 %, Phosphate - 90%, Potash - 100%
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Precise fertilizer budgeting required by policy-makers



India' Kharif l'ice Kharif rice calendar for most of India
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“predicting expected NPK fertilizer HARYANA
input (kg/ha) to obtain a desired

rice yield (kg/ha)”
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accounting for diverse rice cultivation 5 Percent of total
. t BENGAL production by state
environments. Uttar Pradesh 15%
West Bengal 14%
Andhra Pradesh  11%
Punjab 10%
Orissa 8%
Bihar 8%
Bl Major growing areas | Madhya Pradesh 8%
B Minor growing areas xas‘:;lrr? e Z:/,Z
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Total 85%
* States Producing 4% or More

JOINT AGRICULTURAL WEATHER FACILITY (USDA/NOAA)

Mahajan, G., Kumar, V., Chauhan, B.S. (2017)



https://doi.org/10.1007/978-3-319-47516-5_3
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INTERNATIONAL CROPS RESEARCH
INSTITUTE FOR THE SEMI-ARID TROPICS

International Crops Research Institute
for the Semi-Arid Tropics (ICRISAT):
Data on yearly crop production, fertilizer
use, precipitation, temperature, surface

Krunoff, elc. https://www.icrisat.org/ /

Data Sources

New data
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Data extraction,
transformation, and
loading
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Yearly rice
yield
Fertilizer
data

Water cycle
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Weather
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(Leonardo, Arman, Dmitry)
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Refined and centralized dataset
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Exploratory Data Analysis
Tools: NumPy, Pandas, Matplotlib, Geopandas, |:>

Seaborn, Plotly

(all team members)

Hierarchical and K-means

Regression models:
Linear/Polynomial

Support Vector Machine

\Random Forests

/ Geographic Clusterization: \

%

Model training and evaluation
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Predicting System —

Suggestions to
Policy makers
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Seasonality and Precipitation, runoff,
temperature evapotranspiration

Wind speed Fertilizer input



Method 1: Correlation-based
Hierarchical Clustering on 12
environmental parameters
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Composition of clusters in Method 1 by the
classification of districts from Method 2:

Cluster 1 Cluster 2 Cluster 3

Cluster 4 Cluster 5 Cluster 6

Composition

Method 2: K-means clustering
(validation)
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Simple linear regression

L Cluster 1
Training data o Testdata —— Fitto training data
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Random forest regression
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Radial basis function kernel
Cluster 1

Training data
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Support vector regression

— Fit to training data
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Symmetric mean absolute percent error:
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SMAPE (%) on test data
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Summary and Future Work

* Built cluster-level models predicting fertilizer input for a
given rice yield.

Future model extensions:
* New variables:

8

cloud cover

soil nutrients

solar irradiance

* Impact of crop rotation and off-season farming practices.
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