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From the Editor
Cutting-edge technologies in aid of agriculture
Often we focus on a core area of importance for agriculture in India, but this issue is
special in more than ways. This time, we have tried to bring to focus the revolutionary
technological application in Indian Agriculture and this is important because the
phenomenon is also the panacea of the burgeoning farm distress in the country in the
present times.
It gives me immense pleasure to dedicate this edition of SMART AGRIPOST for
highlighting the application of space technology in agriculture in India. It is significant
to note that agriculture contributes 17 % of the GDP and more than 57% employment
in the country. And agriculture is an indispensable part of the polity and economy of
India.
The sector is witnessing a paradigm change in terms of use of advanced technologies,
especially satellite technology. Since use of Hasselblad camera onboard a helicopter
to check the spread of coconut root wilt disease in Kerala50 years back, ISRO has
launched a host of remote sensing, communication and navigation satellites and
developed remote sensing technologies for the field of agriculture.
Today, from weather forecasting to input management to crop forecasting, we see
the use of remote sensing technology. It has not only helped in the decision-making
process of farmers and farm entrepreneurs but also thwarted the ill effects of vagaries
of weather. The precision and capacity building which it has rendered to the policymaking in the sector is also immense.
At the same time, the use of space technology has been limited to certain areas
and individuals. Because of small landholdings, lower farm income and lack of
awareness, people do not use satellite technologies in agriculture and allied sectors.
The technological revolution in agriculture in India is a work in progress. Much more
need to be done.

Among other announcements, the union government has created a separate department
for the fisheries sector. It is a move in the right direction, given its growth rate and its
contribution to the country’s GDP.

Application of space technology in agriculture: an overview

Remote sensing data for horticulture development in NE
P.L.N. Raju, B.K. Handique&Chandan Goswami

Agro Meterology
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We have also focused on the budget 2019 in this edition. In practice, it is a vote
on account. But in all practicality, the Finance Minister of India, Piyush Goyal, has
announced a slew of populist measures to please all segments and farmers seem to be
the priority.
Though Central government, for the first time, introduced income support scheme in
the country, the steps are in line with the TRS led regime in Telangana State and the
recent move of Odisha government, albeit with a minor change. While the schemes
paid the dividend to TRS to come to be power, it would be interesting to see if the feat
can be replicated elsewhere.
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Application of space technology
in agriculture: an overview
Among the various applications of space technology, in particular space-borne
remote sensing, those in agriculture have ranked high in priority. This is particularly
so for India, since agriculture sector alone contributes about 17% to Gross Domestic
Product and 57% of employment.
Ranganath Navalgund &
Shibendu Ray

Indian agriculture
Indian Agriculture secures an
important position in world’s
agricultural arena.
140.13
million ha of Net Sown Area,
198.36 million ha of Gross
Sown Area, 275 million tonnes
of food grain production and
more than 300 million tonnes of
horticultural production. In view
of this, Indian space programme,
in
particular
Indian
earth
observation programme, right
from its inception, has focused
on observation requirements of
agriculture sector.
In the last seventy years, crop
production has increased manifold
from a meagre 50 million tons
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when India became independent
to about 275 million tons by
2017-18. However, it will increase
to 350 Million tons to feed
increasing population by 2050.
Net agricultural area has obviously
remained same. Limitations like,
low cropping intensity (141%), low
productivity in major parts of the
country, low irrigation percentage
(49%),
limited
infrastructure
(market and storage) and being
prone to multiple disasters (floods,
drought,
hailstorm,
cyclone,
etc.),make agriculture continue to
remain as a risky business.
This calls for increase in cropping
intensity, productivity per unit
area, identifying and reclaiming
culturable degraded/salt-affected

lands and to facilitate Kharif
fallows being brought under
cultivation during rabi season.
Hence, to make agriculture march
from being subsistence to a profit
-making enterprise, there is an
urgent need to take advantage of
advanced technologies for better
monitoring and management.

Space technology
advancements
Space technology has many
dimensions. Remote sensing,
satellite
communication
and
global navigation satellite system
are three important arms of
space technology which have
a direct bearing on agricultural
applications.

Remote sensing refers to imaging
the earth surface through the light
reflected/emitted by the surface
at different wavelengths (blue,
green, red, infrared, microwave
etc.) at frequent time intervals
through sensors placed on board
the satellites orbiting around the
earth. Different earth surface
features/crops reflect/emit light
differently at different wavelengths
and/or at different times, hence
facilitating their identification and
discrimination.
During the last three decades,
India has successfully built and
flown a number of remote sensing
satellites which provide data at
different level of details and at as
frequently as once in five days.
India has also built a satellite
with synthetic aperture radar, a
microwave sensor which can look
at the crops even during cloud
conditions.
The
current
major
earth
observation satellites, Resourcesat
2 and 2A, have multiple
multispectral sensors (cameras),
whose data are used regularly
for
agricultural
monitoring.
Apart from the Indian satellites,
many international satellites (e.g.
Radarsat 2 of Canada, Landsat
8 of USA, Sentinel 1 and 2 of
Europe) are available, whose data
are regularly used for agricultural
monitoring.
India has also built a fleet of
communication
satellites
for

providing
data
connectivity.
Indian meteorological satellites
have been providing information
on agrometeorological advisories
to farmers, and parameters useful
in yield modelling.
Navigation satellites (NAVIC - the
Indian GNSS) provide location
information facilitating in-situ data
collection, identification of sites
for crop cutting experiments etc.
A number of applications have
been developed in the field of
agriculture using remotely sensed
data over the last four decades.
Some of these are described briefly
in the following sections.

Use of space technology
A feasibility experiment to detect
coconut root wilt diseasein some
coconut plantationsin parts of
Kerala was conducted way back in
1969.This was a joint experiment
between ISRO, NASA and IARI.
Colour infrared photographs
were collected using a Hasselblad
camera on-board a helicopter to
check the spread of coconut root
wilt disease.
Since then many experiments/
projects/programmes have been
conducted to explore the role of

Resourcesat 2 Satellite

remote sensing in agriculture, some
of which have resulted in national
programmes. Some of these can
be categorized into following:
i.

Mapping
of
agricultural
resources:
This
includes
mapping of land use/land
cover, soils, crops, surface
water bodies, etc.

ii. Watershed development; for
improving productivity of dry
land agriculture
iii. Inventory of crops, monitoring
of cropping operations: Using
the temporal satellite data,
progress of sowing, progress
of harvest, crop health,
phenology, etc. are monitored.
iv.
Estimation of Parameters:
This includes estimation of
crop parameters (area, yield,
biophysical:
LAI, biomass,
chlorophyll, etc.), soil parameters
(e.g. soil moisture, organic carbon,
nitrogen etc.), agro-meteorological
parameters (rainfall, temperature,
radiation)
v.
Agricultural Management
and Development: Here satellite
data along with other thematic
data are used, through GIS
(Geographical
Information
Systems) tools, for various
agricultural
developmental
activities,
such
as
Crop
Intensification, Precision Farming,
Irrigation Management, Cropping
System Analysis, Infrastructure
Developmental Planning, etc.
SMART AGRIPOST I February I 2019
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requires not only interpretation of
images but also soil profile studies
at many places. Satellite data
helps in reducing the number of
profile studies, optimising their
location and also in delineating
soil
association
boundaries.
Conjunctive use of remote sensing
data and collateral information
like lithology, physiography has
enabled mapping soils at different
scales, ranging from 1:250,000
scale to 1: 50,000 scale. High
resolution stereo data have helped
mapping soils at larger scales,
necessary for micro level planning.
Recent advances in hyperspectral
remote sensing have helped in soil
micronutrient analysis/heath as
well.

Understanding few
applications in detail
Few of the applications of space
technology are briefly mentioned
below for a better understanding.

Inventory of Landuse/cover,
wastelands, salt-affected
soils
Spaceborne multispectral data of
moderate resolution have been
extensively used to generate maps
and statistics of landuse/cover for
the entire country on 1:50000
scale. These data provide statistics
on double cropped area, rabi

8
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fallows and many other landcover
classes. Maps showing wastelands
both culturable and unculturable
have also been generated at three
different time intervals. These
maps have helped in delineating
and reclaiming some of the saltaffected soils. How much has been
reclaimed could also be monitored
using satellite data. Maps also
show wet lands and water-logged
regions.

Soils
Information on soils is a prerequisite
to agricultural planning. It is a
three -dimensional matter and it

In the early years, when the RS data available was of medium resolution
~ 50 m, estimates of wheat grown in single crop-dominated geographic
regions could be done satisfactorily. As the RS data available improved in
spatial and temporal resolutions, many crops such as mustard, sorghum,
sugarcane, cotton, potato etc.could be assessed. Paddy grown generally
in kharif season, when there are cloud conditions prevalent precluding
the use of optical data, microwave SAR data has been successfully utilised
for making reliable estimates. Yield estimation/forecasting has been done
using both empirical models involving spectral and agro-meteorological
indices and also process based models based on first principles.

Drought Assessment

50 Years of Remote
Sensing in India
Monitoring in-season
agricultural operations

Identification and delineating
a surface water body from
multispectral satellite data is the
most distinct and straight forward
exercise, since water absorbs IR
radiation and consequently, they
look like dark areas on the images.
Observation of the surface water
spread at different time intervals
is possible and is being done
routinely using multi temporal
satellite data. Similar exercise
on reservoirs helps in scheduling
irrigation. Command area serviced
by each water body can also be
delineated.

Remote sensing images acquired
in the early stages of crop sowing
season are used to infer the
progress of sowing, although there
may not be distinct crop growth.
Areas
where
transplantation
has taken place could be seen
differently than the ones where it
is yet to begun. After a few weeks,
it would be possible to estimate
total cropped area in the country,
although, how much is under
each crop may not be possible
at this stage. As the crops reach
maximum growth stage, such
estimation becomes possible. By
similar logic, it is possible to keep
track of harvesting operations
using satellite data.

Watershed Development:

Crop Production Forecasting

Watershed has been recognised
as a basic hydrologic unit for
development
programmes.
Watershed development comprises
delineation of the watershed, its
characterization,
prioritization,
generating development plans,
monitoring and impact assessment.
Spaceborne remotely sensed data,
is playing an increasingly important
role in all these aspects. While high
spatial resolution and stereo data
helps delineation of even a micro
watershed, multispectral data
helps in all other aspects and in
monitoring.

Reliable and timely information
on area under each crop grown
in the country at different
aggregated scales such as tehsil,
district, state and country, and
possible production forecasts
much before harvest is very crucial
for taking policy decisions on a
number of issues such as exportimport, minimum support price,
transportation
requirements,
storage facilities etc. Remotely
sensed data provided in spatial
format at different resolutions and
frequent time intervals in a number

Monitoring surface water
bodies

Resourcesat 2 AWiFSVegetation Indexof India
showing cropcondition

of spectral bands is ideally suited to make these estimates.

Since, large part of the agriculture in the country is dependent upon
rainfall and there is high variability of rainfall, drought has become a
recurring phenomenon. Drought is a complex phenomenon, with a
very gradual onset, with multiplicative impact and large area coverage.
Because of its complex and composite nature, no single index is enough
to characterize the drought. National Agricultural Drought Assessment
and Monitoring System (NADAMS) is a very successful programme,
developed at National Remote Sensing Centre (ISRO). Under NADAMS
project remote sensing data from multiple satellites (NOAA, MODIS and
Resourcesat 2) were used along with rainfall, soil moisture, irrigation,

Satellite Images used for horticultural crop estimation
crop sowing data, to periodically assess the drought situation, at district/
sub-district level, for 14 major agricultural and drought prone states of
the country.
Satellite remote sensing is also used to assess the impact of other abiotic/
biotic disasters, such as hailstorms, floods, cyclones, disease and pest
SMART AGRIPOST I February I 2019
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In a similar study, the jhum lands
(shifting cultivation areas) of 8
districts of 8 north eastern states
were identified and characterized
for growing different horticultural
crops, suitable for the region.

Crop Insurance
Crop insurance is essential to
protect the farmers from different
agricultural risks. In India, it is a
yield- based insurance, where crop
yield is used for computing the
claims. Carrying out large number
of Crop Cutting Experiments, as
necessitated by the crop insurance
programme, is extremely labour
intensive
and
highly
time
consuming. Hence, this may result
not only delay in claim settlement,
but also may cause errors in yield
estimates.

infestation, etc. However, most
these assessments are more of
qualitative (mild/moderate/severe)
in nature. Additionally, there is
requirement of early warning of
these disasters, for which, there
is need to identify the pre-cursors
of these disasters and develop
procedures for assessing these precursors.

Identification of Kharif
fallows: crop intensification
In major part of Eastern India,
rice is the principal Kharif season
crop, which is grown primarily as a
rainfed crop. Post- kharif rice large
tract of this land remain fallow
during Rabi season, mostly due to
unavailability of irrigation. In order
to increase the cropping intensity
and also to reduce the import of
pulses and oil, government is
targeting the rice-fallow areas for

10
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growing short-duration
oilseeds.

pulses/

In a recent study, under National
Food Security Mission, MNCFC
and NRSC jointly assessed
rice fallow areas, for 6 East
Indian states (Assam, Bihar,
Chhattisgarh, Odisha, Jharkhand
and West Bengal) and found
out their suitability for growing
short duration pulses. This study
used both optical and microwave
data for rice and fallow area
mapping and other agro-physical
parameters (soil moisture, soil
texture, temperature, drainage
network and water body map) for
suitability assessment. Assessment
was carried out at block level
and was delivered to district
agriculture officials of concerned
state governments for their
implementation.

Government is exploring various
modern technologies, such as
smartphones, satellites and UAVs
for better implementation of the
Crop Insurance. In this context,
the objectives of PMFBY towards
the use of remote sensing is to use
the satellite and UAV data, for area
estimation, yield estimation, loss
assessment, risk zoning, etc., to
ensure early settlement of claims
to eligible farmers against their
crop yield loss.
Among these, the applicable
remote sensing-based approaches
have
already
been
made
operational and protocols have
been developed and included
in the revised guidelines (e.g.
area discrepancy, yield dispute
resolution, risk zoning, etc.).
However, for validations of few
modules/technology
solutions,
Government is conducting pilot
studies through different agencies,
for establishing the technology
solution for adoption under
PMFBY.

Future perspectives
Although data available from
various earth observation systems
have been routinely used in many

areas of agricultural applications,
there have been some limitations/
gaps. Data needs of applications
at different levels of details have
not been met. Some of these are i)
identification and area estimation
of short duration and marginal
crops grown in fragmented land
holdings, in particular during Kharif
season, ii) more accurate yield
models, iii) detection of crop stress
due to nutrients and diseases, and
quantification of its effect on crop

yield, iv) information on soil subsurface horizons, v) quantification
of soil loss, identification of lands
undergoing sheet and rill erosion,
vi) estimation of depth of water
in reservoirs, depth and quality
of ground water, and vii) better
than 1 m contour intervals for
watershed development at micro
level etc..
Hyperspectral remote sensors,
constellation of satellites carrying
optical and SAR sensors providing

data at different resolutions, stereo
missions providing as high as 1m
height resolution, observations to
forecast better agrometeorological
conditions and improved forecast
models for productivity are some
of the future directions taking
place.
These efforts are complemented
by very high- resolution remote
sensing data available from
Unmanned aerial vehicles.Other
advancements, such as Internet
of Things, Cloud Computing, Big
Data Analytics, Machine Learning,
Artificial Intelligence, etc. coupled
with satellite communication and
navigationare adding to the greater
application possibilities such as
high precision farming, Tele-AgriMedicine, etc. Hence, the time is
not far off, when space technology
is going to make a paradigm shift
in the Indian farming.
(Mr. Navalgund was formerly at
Space Applications Centre (ISRO)
Ahmedabad while Mr Ray is the
Director at Mahalanobis National
Crop Forecast Centre New
Delhi. Views expressed are their
personal.)
SMART AGRIPOST I February I 2019
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Agro Meterology
In this regard, Space Applications
Centre (ISRO), Ahmedabad has
taken up an initiative to generate
value-added geo-spatial agro-met
information related to advisories
on pest-disease infestation to
crops, irrigation schedulingand
early assessment of crop prospect
and
weekly
dryness-wetness
pattern of the country using INSAT
and other satellite observations.

Protection from pest

Leveraging space technology
“Agricultural profitability largely depends on the well-judged use of fertilizers,
water and plant protection measures. Indian space program has been successfully
empowering the Indian agricultural ecosystem with timely data forewarning about
the crucial aspects influencing the profit prospects of crops. While many vital
initiatives are currently in offer, many more are expected soon withmore advanced
space missions in the offing.”
						
Bimal K Bhattacharya & Rahul Nigam
Agriculture remains no longer
profitable without the judicious
use of fertilizers, water and plant
protection measures. That apart,
moisturestress, pests and diseases
are some major causes of reduction
in crop yield.
yy Timely remedial measures may
reduce the yield loss. The dayto-day weather variations and
crop-weather interactions play
major role on the decision
process of farmers for various
farm operations to minimize
crop losses and cost of farm
operations.
India Meteorological Department
(IMD) has a network of Agro-Met
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Field Units (AMFUs) all over India
which issues bi-weekly advisories
to farming communities solelybased on medium-range and
extended weather forecasts under
Gramin Krishi Mausam Seva
(GKMS). An economic impact
assessment showed that the
agro-met advisories issued from
India Meteorological Department
through present framework, data
quality and reliability could reduce
5-10% cost of farming operations
on an average and increase in
crop yield varying from 10-25%.
However, it was felt that there is
a need to augment current agromet advisory system using new
advanced and smart techniques
at district to block level to have

a continuous check on ground
reality. This opens up a new
opportunity to use space data to
generate near real-time agro-met
and value-added products that will
help to develop decision support
system for GKMS services for
better agricultural management.
yy The availability of crop
and
agro-meteorological
parameters retrieved through
space-borne remotely sensed
observations and forewarning
of
stresses
provide
an
opportunity to assess real-time
crop condition assessment
for better farm management
both in rain-fed and irrigated
agricultural systems.

The severity of infestation of
pests and diseases differs across
seasons, regions and crop types
and crop stage in a given region.
In the absence of stable, desirable
and diverse sources of resistance
to the biotic menaces, timely
and precise amount of spraying
operation of specific chemical or
bio-pesticides remain the primary
effective means to manage them.
yy In India, there are 127 agroecological
zones,
which
would require weather data
recording at least at ~1200
observatories apart from multiyear systematic observations
on pest epidemics / epizootics
in those many locations.
Such exercise would be timeconsuming, labor -intensive
in the country with difficult
terrain and other constraints.
Therefore,
limitation
of

forewarning models for specific
geographic locations could be
overcome by use of weather
forecast data.
Mustard aphid is a sucking pest
and its infestation (Figure 1) is one
such menace which occurs almost
every year with varying intensity
during February in Rajasthan and
West Bengal and adjacent regions
in Western and Eastern India,

respectively. It leads to yield loss
maximum upto 80% in certain
pockets in absence of timely and
proper crop protection measures.
Since these biotic menaces are
weather-dependent,
weatherbased prediction models could
be developed to manage these
menaces.
A pest forewarning model
for mustard aphid has been
developed at spatial scale using
twelve years of systematic in situ
mustard aphid population data,
short-range
weather
forecast
at high spatial resolution (5 km
grid), satellite derived mustard
crop mask and phenology over
all mustard growing regions of
Rajasthan State.
The developed forewarning model
provides crop age (in days) at first
appearance of aphid, crop age (in
days) at peak population/severity
of aphid pests, maximum aphid
pest population at all mustard
growing grids from January 01 to
first fortnight of February in each
Standard Meteorological Week
SMART AGRIPOST I February I 2019
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Crop prospect assessment
The soil water deficit due to rainfall
scarcity in early part of south-west
monsoon period affects sowing /
transplanting schedule of farming
community especially in rain-fed
agriculture. The occurrence and
persistence of rainfall deficit also
affect the water management
decisions in irrigated agriculture
as well. As a result, uncertainty
appears in harnessing potential
crop acreage and productivity that
influences gross domestic product.

(SMW). The aphid forewarning
model provides first forecast on
January 1, i.e. 15-20 days in
advance for first appearance of
aphid at all mustard grids (5 km
X 5 km) of Rajasthan state. Webenabled system for forewarning
mustard aphid is using three-tier
architecture viz. input datasets,
model execution and spatial
presentation of model input.
This approach brings numerous
benefits
including
increased

14

SMART AGRIPOST I February I 2019

maintainability,
scalability,
reusability, reliability and most
importantly flexibility.
The pest forewarning information
are divided into three categories
(low,
medium
and
high)
represented by different colors
which are obtained through
objective analysis of aphid data
based on historical records. For
each category, various advisories
are generated for farmers. These
advisories were also stored into

the database. The advisory is put
on web portal. The forewarning
model output is automatically
updated at each week from
January 01 to second fortnight of
February. The developed model is
now operational and information
is disseminated through VEDAS
(Visualization of Earth observation
Data and Archival System) geoportal (vedas.sac.gov.in) with
weekly updates as per the standard
Meteorological Week (SMW).

yy Frequent occurrences of early,
mid and late-season water
deficit vis-a-vis drought during
last few years pose threats
to secured and sustainable
food production in India due
to delayed onset and erratic
distribution of south-west
monsoon rainfall.
Assessment of early-season water
deficit and country-scale crop
prospect are required for issuing
advisories at the early part of
Kharif season. The daily large-scale
surface soil moisture (SSM) data
from space-borne platform from

passive microwave radiometer
observations in combination with
weekly vegetation Index are used
to assess crop prospect.
Impact
on
inter-seasonal
variability of progress of crop
acreage of standing crops and
sowing or transplanting suitability
were quantified on weekly timescale using combination of predetermined thresholds of surface
soil moisture and vegetation index
over agricultural land use.

Dryness assessment
yy Rain-fed farming management
and decisions depend on
weekly dryness index and its
persistence.
Daily potential evapotranspiration
( the process by which water is
transferred from the land to the
atmosphere by evaporation from
the soil and other surfaces and
by transpiration from plants ) and
rainfall products generated from
INSAT 3D satellite have been used
to derive weekly dryness indicator
which was made operational at
VEDAS geo-portal since June

2018. The portal also provides
different online tools to user for
comparison of (weekly and past
year) dryness index of a particular
location so that advisory can be
tuned accordingly.
More benefits waiting on the
wings
To conclude, in near future,
web-based geo-spatial tool will
be developed to disseminate
irrigation advisory for farming
community.
Indian
Space
Research Organization is planning
advanced satellite missions both
from polar and geostationary
orbiting platforms to generate such
value-added information at much
finer scale and higher precision to
guide farmers for optimizing the
utilization of farm resources and
save crop loss so that benefits can
be reaped up at farm-scale with
more output at less input cost.
(The authors are working at Space
Applications Centre (ISRO). Views
expressed are his personal.)
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CROP ESTIMATION
Table 1. Advance estimates of Crop Production, prepared by Directorate of Economics and
Statistics (Source: Agricultural Statistics at a Glance)
Advance Time
Estimate
1st
September

Remarks
Mainly guided by visual observations and validated by other secondary inputs.
Only for Kharif season crops
Flow of precise information from states for Kharif and first assessment for Rabi

2nd

January

3rd

March / April

Earlier advance estimates of both Kharif and Rabi seasons are firmed up with
the information available with State , validated by other secondary inputs

4th

June / July

Rabi and Kharif estimates are mostly final. Likely assessment of summer crops.

Final

Decembe /
January

All seasons’ crop estimates are finalized with information from all sources.

Satellite remote sensing for
crop estimates

Cutting-edge technology for crop
estimation
Crop production estimation is not only essential to know the production level
but also vital for planning and decision making. Satellite based remote sensing
technology is proving a boon to this process now.
Shibendu S Ray, Neetu & S. Mamatha
Understanding crop
estimation
Crop production estimation has
two components, crop area and
crop yield. While crop area is
estimated through sample surveys
or complete enumeration of all
fields, crop yield is estimated
by carrying out crop cutting
experiments, at sample locations,
which are selected randomly. At
present over 95% of the production
of foodgrain is estimated on the
basis of yield rates obtained from
the CCEs.

16
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In India, for the yield estimation,
around 1.1 million CCEs are
conducted. This number has
increased manifold, because of
the crop insurance programme
(Pradhan
Mantri
FasalBima
Yojana).
In central government Directorate
of Economics and Statistics (DES)
is responsible for finalizing the crop
estimates, while in the states, State
Agriculture Departments, State
Agricultural Statistical Agencies or
State Revenue Departments are
responsible for generating crop

estimates. Apart from taking data
from the states, DES also uses the
information from Crop Weather
Watch Group (CWWG), Weather
Forecasts, Crops Directorates of
the Agriculture Ministry, and the
satellite remote sensing-based
estimates (FASAL project) for
finalizing its estimates. For any
crop season, DES provides four
advance estimates and then the
final estimates (Table 1). The final
estimates come more than a year
after the Kharif season of particular
year.

As mentioned already, the
conventional estimates are highly
time consuming and need large
manpower. Also, since most of the
activity has to be carried out in
a very short duration of the crop
season, there is a possibility of
not maintaining the rigour of the
observations needed for collecting
more accurate data. Hence, there
is a need of alternative technologybased approach.
India has made tremendous
progress in satellite remote sensing.
Starting from the 1st operational
remote sensing satellite of IRS 1A,
which was launched in 1988, we
have come a long way having
high temporal and high spatial
resolution
sensors
on-board
Resourcesat satellite. The current
combination of Resourcesat 2
and 2A provides 56m resolution
data (AWiFS sensor) in every 2-3
days, 23m resolution data (LISS
III sensor) in every 12-13 days
and 5.8m resolution data (LISS IV
sensor) in every 25-26 days. We
also had a microwave (Synthetic
Aperture Radar) satellite, which
provided SAR data in 24m
resolution, every 25 days. Since,
microwave penetrate through
cloud, this data was highly useful
for rice crop monitoring in Kharif
season, during which it is difficult

to acquire cloud free optical data.
Agriculture has always been the
major focus of Indian remote
sensing
programme.
Among
agriculture, crop identification
and estimation has been the most
important activity. Crop estimation
using remote sensing data started
in the late 1970s, with detailed
study on crop inventory using
Colour Infrared (CIR) aerial data,
which was conducted jointly by
ISRO and ICAR, under Agricultural
Resource Inventory and Survey
Experiment
(ARISE)
project.
Subsequently, many experimental
studies were conducted using
airborne data and, later on,
Landsat-1 data. With the launch of
IRS 1A, in 1988, a major nationallevel programme was launched,
called Crop Acreage Production
Estimation (CAPE), under which
area and production estimation of
major crops, at district and state
level, was carried out. The studies
carried out under the CAPE
programme helped to develop
optimum sampling plan, sensor
specifications, accuracy figures,
analysis procedure and in-house
software for crop assessment.
Simultaneously,
methodologies
were developed for using SAR
(initially from ENVISAT and
later from Radarsat) data for rice
area estimation, to overcome the
problem of cloud cover during
kharif season. Based on the

experience gained under the
CAPE project and to cater to the
requirements of the Ministry of
Agriculture, a comprehensive crop
inventory project was developed,
called the FASAL programme.
FASAL programme was officially
approved in 2007.

FASAL programme
FASAL (Forecasting Agricultural
output using Space, Agrometeorology and Land based
observations) is comprehensive
approach of crop production
forecasting, which uses econometric
models, satellite data, ground
observations (ground truth) and
meteorological models for multiple
district, state and national level
pre-harvest production forecasts.
In the beginning of the season,
econometric models are used
for area and production forecast
(Figure 1). Later on, remote sensing
data of moderate resolution is used
for area estimation, at state level.
Finally, area estimation is carried
out, at district level, using high
resolution satellite data.Satellite
data from Indian (Resourcesat 2 &
2A) and foreign satellites (Sentinel
2 and Landsat 8) are used. For
rice crops estimation, microwave
remote sensing data from RISAT
1/ Sentinel 1 have been used. For
analysis of satellite data, ground
truth, collected using smartphones,
is used for crop identification
SMART AGRIPOST I February I 2019
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and accuracy assessment (Figure 2). Yieldis estimated by a combination of multiple approaches, i) empirical
models using meteorological parameters, ii) empirical models using remote sensing vegetation indices, iii)

Forecast Centre (MNCFC) provides,
operational
crop
production
forecasts, in collaboration with
more than 95 organizations,
including ISRO centres, India
Meteorological
Department,
Institute of Economic Growth,
State Agricultural Departments,
State Remote Sensing Centres
and State Agricultural Universities.
Betterment of horticulture through
CHAMAN
Horticulture sector is a major
driver for the growth of Indian
agriculture. Keeping in view

Figure 1: Approach of crop Production
Forecasting under FASAL project
crop simulation models, iv) remote
sensing
based
semi-physical
models and iv) selected CCEs,

Figure 2: Ground truth data collected using
smartphone

whose sampling plan is decided
using RS data.
Currently, satellite RS based crop

production forecasts are being
generated for 8 major crops (Table
2). Mahalanobis National Crop

SN Crop
1

F2
3

Cotton

F3
F1
F2

4
6

5
6

Rapeseed &
Mustard

F1
F2
F1
F2

F3
Sorghum (Rabi) F1
Wheat
F1

District Feb End
District Jan End
State
Jan End

F2

State

Rabi Pulses

F3
F1

District Mar End
State
Jan End

8

Rabi Rice

F2
F1

District Mar Mid
District Mar End

9

Jute

F1

District Jul Mid

7

18

Sugarcane

Time of Forecast States (Selected districts only)
Aug end
Andhra Pradesh, Assam, Bihar, Chhattisgarh,
Karnataka, Haryana, Jharkhand, Madhya
District Sep End
Pradesh, Odisha, Punjab, Telangana, Tamil
Nadu, Uttar Pradesh and West Bengal
District Jan End
State
Oct End
Punjab, Haryana, Rajasthan, Madhya Pradesh,
Maharashtra, Gujarat, Andhra Pradesh,
District Dec Mid
Karnataka and Telangana
State
July Mid
Gujarat, Haryana, Karnataka, Maharashtra
and Uttar Pradesh
District Dec Mid
State
Dec End
Haryana, Rajasthan, Madhya Pradesh, Uttar
Pradesh, Gujarat and West Bengal
State
Jan End
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Feb End

Under
CHAMAN
project
methodologies were developed
for crop production estimation of
7 major horticultural crops (Potato,
Onion, Tomato, Chili, Mango,
Banana and Citrus), in 185 districts
of 12 states. Since the horticultural

District

Time of States (Selected districts only)
Forecast
Jan Mid Bihar, Gujarat, Haryana, Madhya Pradesh, Punjab, Uttar
Pradesh and West Bengal
Feb End
Jan End Andhra
Pradesh,
Bihar,
Gujarat,KarnatakaMadhya
Pradesh,Maharashtra and Rajasthan
Apr Mid

District

Mar Mid

District

Mar Mid

Banana Once in District
Year
Mango Once in District
2 Years
Citrus
Once in District
2 Years

Dec/Jan

Potato

Forecast/ Level
Estimate
F1
State
District
District

3

F2
Onion L a t e
Kharif
Rabi
Tomato F1

4

Chili

5

Table 2. Summary of crop production forecasts, under FASAL project, using satellite data
Forecast Level
F1
State

horticultural development, and
iii) R&D studies.The project
was implemented by MNCFC
in collaboration with ISRO/DOS
Centres (SAC, NRSC & NESAC),
NHRDF, IMD, ICAR, State
Horticulture Departments and
State Remote Sensing Centres.

Table 3. Summary of crop production forecasts of seasonal horticultural crops, under CHAMAN
project, using satellite data

2

SN Crop
1
Rice (K)

the need for reliable and timely
horticultural statistics, DAC&FW
under the Mission for Integrated
Development of Horticulture
(MIDH) initiated the project in
September 2014, called CHAMAN
(Coordinated
Horticulture
Assessment and Management
using geo-informatics) project
for better horticulture assessment
and development through remote
sensing, GIS and field survey.
CHAMAN had three objectives, i)
Area and Production Estimation
of major Horticultural crops,
ii) Geospatial applications for

6
7

F1

Jun-Sep
Jun-Sep

Andhra Pradesh,Bihar, Chhattisgarh, Gujarat, Karnataka,
Madhya Pradesh, Odishaand West Bengal
Andhra Pradesh, Karnataka, Madhya Pradesh, Maharashtra,
Odisha, Telangana and West Bengal
Andhra Pradesh, Gujarat, Karnataka, Maharashtra,Tamil
Nadu and Uttar Pradesh
Andhra Pradesh, Bihar, Gujarat, Karnataka, Tamil Nadu,
Telangana and Uttar Pradesh
Andhra Pradesh, Gujarat, Karnataka, Madhya Pradesh,
Maharashtra, Punjab, Rajasthan, Tamil Nadu and Telangana

Karnataka and Maharashtra
Bihar, Gujarat, Haryana, Himachal Pradesh,
Rajasthan,
Madhya
Pradesh,
Punjab,
Uttarakhand and Uttar Pradesh
Andhra Pradesh, Karnataka, Madhya Pradesh,
Maharashtra, Rajasthan and Uttar Pradesh
Andhra
Pradesh,
Karnataka,
Telangana, West Bengal
Assam, Bihar and West Bengal

Odisha,
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Insight

Climate change and agriculture
Climate Change induced by global warming is resulting in extreme weather events
resulting in loss of lives, assets and precious agricultural outputs. In the wake of the
increasing difficult scenario, agricultural risk assessments hold a key to identify and
execute risk management strategies to minimize losses.
						
Kamaljit Ray & S.D.Attri
Introduction

crops are very scattered and with
small field sizes high resolution
remote sensing data is used for area
estimation. A typical timeline for
production estimation of seasonal
horticultural crops is given Table
3. In case of Orchard crops, apart
from generating statistics, high
resolution maps are generated
and put on ISRO’s Bhuvan portal.
Based on the success of CHAMAN
project, Ministry of Agriculture and
Farmers’ Welfare, sanctioned the
phase II of the CHAMAN project,
under which the project has been
extended to 265 districts in 15
states

20
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A promising future
Crop production estimation has
been a major component of Indian
remote
sensing
programme.
Apart from providing data for
government
statistics,
these
estimates have been used for many
other purposes, including crop
insurance, infrastructure planning,
crop damage assessment, etc.
However, there are still some issues
with assessment of crops, including
non-availability of data for Kharif
season and limited accuracy in
yield estimates, especially for
horticultural crops. However, with

the availability very high resolution
satellite data with high temporal
frequency, newer techniques such
as Machine Learning, Artificial
Intelligence and Big data Analytics
and higher availability of UAV
based observation, it is possible
that, in near future satellite remote
sensing will play the major role in
crop production estimation.
(The authors are working at
Mahalanobis
National
Crop
Forecast
Centre,
DAC&FW,
New Delhi. Views expressed are
personal.)

Climate change due to global
warming is affecting lives and
livelihoods of the people all
over the globe. The warming is
unprecedented duringlast century
and particularly during last 50
years causing severe implication
on
various
sectorsincluding
agriculture. As per recently released
WMO provisional statement on
the state of the Global Climate in
2018, global mean temperature
for the period January to October
2018 was 0.98±0.12°C above
the pre-industrial baseline (18501900) making 2015 to 2018 as
consecutive four warmest years.
The atmospheric concentrations
of Green House Gases (GHGs)
created new records in 2017
with CO2 at 405.5±0.1, CH4
at 1859±2 ppb and N2O at

329.9±0.1 ppb, representing
increase to 146%, 257% and
122%, respectively of preindustrial levels. The IPCC special
report on Global Warming (IPCC
SR15) released in October 2018
reported that the averageglobal
temperature was 0.87°C (20062015),
0.93±0.07°C
(20092018) and 1.04±0.09°C (20142018) above a pre-industrial
baseline.IPCC
reports
have
predicted a rise in temperatures
by 3-4 degree centigrade by the
end of 21stCentury. As per the
reports,floods and droughts are
likely to increase in India since
there will be decline in seasonal
rainfall, coupled with increase
in extreme precipitation during
monsoon. Projections indicate
a substantial fall in yields of
wheat over Indo-Gangetic plains

(produce 90 million tons of
Wheat), if the shift to different
crop varieties and management
practices is not made.Economists
have estimated that in absence of
any adaptation by farmers , the
agriculture incomes may fall by
15-18% on an average and by 2025% in unirrigated areas by the
end of the century due to climate
change
(www.ideasforindia.
in : Climate change and Indian
agriculture).

Agriculture and climate
change
Agriculture in any region is
governed by the climatology
(mean Climate) of that place and
any large deviations will exert
negative impact on the crops.
Rapid changes in the climate in
recent decades have resulted in
SMART AGRIPOST I February I 2019
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climate variability and climate
extremes, which has most
certainly affected crop growth
and production. As per recent
report of India Meteorological
Department, country has shown
warming trends in 2018 with
increase of +0.41°C above the
1981-2010( Fig 1) average, thus
making the year 2018 as the sixth
warmest year on record since
1901 after 2016 (+0.72°C), 2009
(+0.56°C ) 2017 (+0.55°C),
2010
(+0.54°C) and , 2015
(+0.42°C). The Indian summer
monsoon rainfall (ISMR) series has
been found stable over a century
scale but decreasingtendency has
been observed during the last
three decades.
Similarly, the
2018 Northeast monsoon season
(October-December) rainfall was
substantially below normal (56%
of LPA) making it the 6th lowest
since 1901. Many studies have
shown increasing trend in extreme
weather events over India in last
100 years particularly increase in
heavy rainfall events and decrease
in low and moderate rainfall
events causing severe direct and
indirect impacts on agriculture and
livelihoodsin different parts of the
country.

Figure 1: Annual mean land surface air
temperatures anomalies for 1901-2018. with
respect to base period of 1981-2010.
weather events to nearly $200
billion a year, over the last decade
and is likely to increase further as
climate change worsens.
Over the last three decades, there
is a rising trend in occurrence of
disasters due to weather extremes.
India Meteorological Department
compiles disastrous weather events
every year, based on the inputs

from various India Meteorological
Department (IMD) offices, State
Government and media, in the
publication “Disaster Weather
events”. In the past 30 years,
the annual average number of
extreme events has been increasing
continuously. Figure 2 indicates an
increasing trend of weather related
disasters in various decades. The

Assessing the brunt
Climate change has shown clear
impacts on various sectors of
socio-economic activities including
agriculture production. As per
UNSIDR report, in the wake of
climate change, extreme weather
related disasters killed 1.3 million
people and left a further 4.4 billion
injured, homeless, displaced or
in need of emergency assistance
during 1998-2017.
91% of all
disasters have been attributed
to floods, storms, droughts, heat
waves and other extreme weather
events.Overall, reported losses
from extreme weather events
have risen by 151% during last
two decades. Recent World
Bank report has estimated global
economic losses due to extreme
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Figure 2 Average Number of extreme events per year by Decade

Figure 3 Average Number of Human deaths per
year by Decade

decadal analysis of the average
extreme weather events per year
indicates an increase from 119
events per year during the decade
1987-1996 to almost 227 in the last
decade (2007-2016). A decrease
in annual death rate (Figure 3)
in the last decade (from 2769
in 1997-2006 to 2589 in 20072016) can be due to accurate early
warning, evacuation and better
coordination between various
disaster managers towards an
early action towards mitigation.
Rainfall in Kerala in August 2018
affected more than 5.4 million
people and the total economic
losses (including agriculture) were
estimated at US$ 4.3 billion.There
are reports of crop damage in 2018
due to heavy precipitation and dry
Spell in pats of country (Figure 4
a&b). The year 2018 was active
with 7 tropical cyclones affecting
the Indian coastal areas. Inspite of
these extreme events in 2018, the
food grain production this year has
been estimated to be 285.2 million
tonnes (higher than earlier years).
Impacts from extreme events on
agriculture can be positive or
negative. The negative impacts
of extreme events such as tropical
cyclones, droughts and floods on
agriculture are well known and
well documented but there are
also several positive impacts of
extreme events on agriculture.
These include increased rainfall
to inland and coastal areas from
tropical cyclones, recharging the
soil moisture and provision of
extra storage in rivers, ponds,
and lakes, which can be utilized
for irrigated agriculture, the
fixing of atmospheric nitrogen by
thunderstorms, maintenance of
the fertility of floodplain soils due
to flooding, etc.
Rainfall in Kerala in August 2018
affected more than 5.4 million
people and the total economic
losses (including agriculture) were
estimated at US$ 4.3 billion.There
are reports of crop damage in 2018

Figure 4: (a) Paddy damage at Kothuru village of Rambillimandal,
AP due to Cylconic storm Pethai on 17 February, 2018) AMFU
Anakapalli (b) Impact on Kharif groundnut in Anantpur district of
AP due to dry spell in October 2018

due to heavy precipitation and dry
Spell in pats of country (Figure 4
a&b). The year 2018 was active
with 7 tropical cyclones affecting
the Indian coastal areas. Inspite of
these extreme events in 2018, the
food grain production this year has
been estimated to be 285.2 million
tonnes (higher than earlier years).
Impacts from extreme events on
agriculture can be positive or
negative. The negative impacts
of extreme events such as tropical
cyclones, droughts and floods on
agriculture are well known and
well documented but there are
also several positive impacts of
extreme events on agriculture.
These include increased rainfall
to inland and coastal areas from
tropical cyclones, recharging the
soil moisture and provision of
extra storage in rivers, ponds,
and lakes, which can be utilized
for irrigated agriculture, the
fixing of atmospheric nitrogen by
thunderstorms, maintenance of
the fertility of floodplain soils due
to flooding, etc.

Importance of risk
assessment
Extreme weather events always
had an impact on agriculture,
particularly thunderstorms (Hails),
Cyclones, Floods, Cold Waves
and Heat Waves. Several research
studies are able to establish
the adverse effects of weather
extremes especially rainfall and
temperature on crop productivity
and yield,however an adequate
database for assessing the damage

in quantitative
uncertain.

terms

is

still

Agriculture
risk
assessments
hold a key in identifying risk
management strategies today
and to build resilience tomorrow.
It needs to develop resilience
based on a holistic systems
approach to avoiding losses
and building risk management
capacity at production, market,
and enabling environment levels
for sustaining global agriculture
and food systems. Sustainability
of agriculture depends upon the
availability of natural resources that
support agriculture presently and
also in future. The management
of these resources in spite of
the disruptions due to climate
change and associated weather
extremes would be a challenge.
Development of new adaptation
techniques and strategies for
agriculture and surveillance of
resources would be needed to
tackle the adverse affects of climate
change. As per FAO report on “The
Impact of Disasters on agriculture
and food security”, the full impact
of disasters on agriculture sector
due to weather extremes is not
well understood but still 25%of
the economic impact caused by
climate related disasters falls in the
agriculture sector.
(The authors are Advisor, Ministry
of Earth Sciences andRegional
Coordinator,India Meteorological
Department respectively. Views
expressed are their personal.)
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CROP INSURANCE
premiums are the most important
requirements. Thus, accurate
pricing of crop insurance is the
fundamental requirement for
enhanced participation of farmers.
There are three steps in the process
of insurance rate making or pricing
under PMFBY.

Innovative approach for crop
insurance pricing

(PMFBY), primarily an areayield insurance contract, is being
implemented all over the country
from Kharif 2016. It has many
positive features to compensate
for multiple risks during the entire
life cycle of the crop season and
the use of technologies viz. remote
sensing, mobile and data analytics
is strongly recommended for
effective implementation of the
scheme.

Need for accurate pricing of
premiums
One of the key challenges in

PMFBY is to arrive at the actuarial
price of insurance i.e. premium
rate for a given crop in a given
district. Sustenance of crop
insurance in the long run is closely
linked to farmers’ participation
which in turn is dependent on
premium
rates.
Considering
the unique features of Indian
Agriculture – small field sizes,
dominance of small and marginal
farmers,
subsistence
farming
etc.
theinsurance
premiums
should always be on lower side.
Affordability for farmers and
objectivity in the determination of

(a)
The first step involves
dividing the state in to clusters of
districts, using risk information, by
State departments. The districts in
each cluster should represent both
high and low risk districts. The
clusters are generated in such a
way that risk exposure and business
opportunities among the clusters
are uniform. Non availability of
objective risk information leads
to generating the clusters with
differential risk levels. In such case,
clusters with high risk levels are not
preferred by insurance companies
to implement the contract. This
leads to reduced coverage of
insurance.
(b)
The second step is to
compute the premiums, crop wise,
season wise and district wise for
each cluster, by theempanelled
insurance companies in the state.
(c)
In the third step, State
Department allocates the clusters to

Crop insurance in the country is faced with thechallenge of lacking a mechanism
to easily arrive at the actuarial price of insurance. To answer the challenge, an
innovative Agricultural Risk Index (ARI) has been developed in Odisha which can be
replicated across the country in the times to come.
C.S. Murthy1, B. Laxman2, P.V.N.Rao3 & Rajesh Das4
By combining multiple risks
representing
flood,
drought,
weather and crop management
effects and insurance history, an
innovative Agricultural Risk Index
(ARI) has been developed for
the different districts of state of
Odisha. The new system for Crop
Insurance Pricing is based on an
improved cluster mechanism.
Using the ARI and normal crop
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area data, the state is divided in to
six clusters of districts, representing
uniform risk exposure levels
and business opportunities. The
clusters suggested by the National
Remote Sensing Centre(NRSC)
have been adopted by Odisha for
insurance rate making in Kharif
2018, thus setting a model for
technology utilisation in the pricing
segment of crop insurance value

chain. This improved clustering
mechanism can be replicated
in other states also. As a way
forward, scope for integrating the
risk indices with the pricing models
of the insurance companies needs
to be explored in order to arrive
at optimal premiums in different
clusters.
Pradhan Mantri Fasal BimaYojana
SMART AGRIPOST I February I 2019
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different insurance companies that
have quoted lowest premium rates.
There is only one implementing
company in a cluster.
Adoption of clustering approach
has certain specific advantages:
yy Ensures participation of many
implementing
companies
in the state and hence risk
is distributed among these
entities.
yy Enables
discovering
competitive premium rates.

Developing of the agriculture
risk index
Towards improving the clustering
mechanism in the rate making
process by including multiple risks,
a systematic study was carried
out by NRSC at the request
of Department of Agriculture
and Farmers Empowerment,
Government of Odisha.Crop
generic risk indices of flood and
drought using satellite data and
weather/environment risk on crop
using time series yield data are
developed. All these risk indices
are synthesised in to a composite
index named as Agriculture Risk
Index (ARI).
Agriculture Risk Index is a
composite index synthesised from
these four input indicators namely:
yy Flood hazard index
yy Agriculture drought
vulnerability index
yy Yield risk index
yy Insurance history index

Flood risk information
Flood risk information for different
districts is derived from the flood
hazard atlas generated by NRSC
using time series flood layers. By
intersecting flood hazard map with
satellite derived kharif agriculture
area, district wise % area under
moderate to very high hazard
class was generated and indexed
to represent flood risk.
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Agricultural drought
vulnerability
Agricultural drought vulnerability
status of different blocks of
Odisha state was assessed
through
a
multidimensional
composit index. The contributing
indicators represent exposure,
sensitivity and adaptive capacity
components of vulnerability and
were drawn from weather, soil,
crop, irrigation pertaining to the
main cropping season i.e., Kharif.
Agricultural Drought Vulnerability
Index was generated for each
block and converted to district

values, through area weighted
approachusing agriculture area of
blocks.

Time series yield
District wise, time series yield data
of Kharif paddy crop for each
district was analysed. The time
series yield data was de-trended
and Coefficient of Variation
(CV) of de-trended yield was
taken as a direct indicator of
crop yield sensitivity to weather/
environmental risks. Higher the
CV value higher is theyieldrisk
(more sensitivity to weather/

Agriculture Risk Index of different districts, Odisha state

environmentaleffects). The CV
values are grouped in to four risk
levels. Since paddy is the main
crop in the state, the analysis is
restricted to this crop only.

Crop insurance data

Clustering of districts based on ARI and Business opportunities
(Adopted by the State in Kharif 2018)

Crop insurance data of last
15 years related to premiums
collected and claims paid for each
district was collected from the
Department of Agriculture. Claims
paid as percentof insurance
premium
collected
averaged
over the time period for a district
indicates the risk level. Higher the
proportion of claims paid in the
premium collected, higher is the
risk associated with crops.
All these four input indicators are
directly related to Agriculture risk.
The data matrix consisting of four
input indicators for 30 districts is
subjected to data normalisation,
weights generation based on
inverse variance approach to

synthesize into Agriculture Risk
Index. The ARI values range from
0 to 1 and are sliced in to five
categories with 0.2 intervals.
District wise ARI values are
depicted in the above Fig. It is
observed that the agriculture risk
is less in Gajapati and Malkangiri
districts with ARI values less than
0.2 and it is highest in Nawapada
and Bolangir districts with ARI
values >0.6.
The districts of the state are
grouped in to clusters on the basis
of ARI and paddy area. Since
paddy is the predominant crop,
it is assumed that normal paddy
area represents the business
opportunities for crop insurance.
The resultant clusters show uniform
risk exposure levels and almost
equal business opportunities.
Many ways of doing clustering
have been proposed to the State
Department of Agriculture.

The clusters suggested by NRSC,
based on one of the many options
proposed, as shown in Fig. have
been adopted by the State for
crop insurance rate making in
kharif 2018, thus setting a model
for technology utilisation in crop
insurance pricing.

Conclusion
The
improved
clustering
mechanism for insurance rate
making implemented in Odisha
can be replicated in other states
also, subject to data availability.
As a first step towards improving
the rating process, the states
may adopt improved clustering
mechanism.
The scope for using the risk indices
developed in this pricing models
need to be explored, in order to
arrive at optimal premiums for
different crops and districts in a
cluster. Such improvements would
make the premium rates more
objective and realistic.
(The authors (1,2,3) are working
at National Remote Sensing
Centre, Indian Space Research
Organisation, Hyderabad while
Mr Das is working at Department
of Agriculture and Farmers
Empowerment, Government of
Odisha, Bhubaneswar. Views
expressed are their personal.)

SMART AGRIPOST I February I 2019

27

international
space. TheGEO Global Agricultural
Monitoring (GEOGLAM) Initiative
is
strengthening
agricultural
monitoring
systems
at
the
global and national level, while
coordinating activities to develop
robust methods and provide
policy-relevant information on
agricultural production and food
security.

and international agricultural
monitoring systems. Building
on existing systems, the aim is
to strengthen the international

community’s capacity to utilize
EO to produce and disseminate
relevant and timely information
on agricultural production at

The GEOGLAM initiative

Earth observation for agricultural
monitoring
Earth Observation is increasingly being used for operational applications in
agriculture to support decisions for its development. Now there is more coordinated
effort to provide apt information to the stakeholders but still the full potential of
Earth Observation for agricultural monitoring is yet to be realized.
Chris Justice1, Inbal Becker-Reshef 2, Alyssa Whitcraft 3, Alona Bunning 4 & Ian Jarvis 5

Introduction
Agriculture was a major focus in
the early development of remote
sensing technology, andtoday,
the field remains a major driver
of global Earth Observation (EO)
programmes. India initiated its
remote sensing activity fifty years
ago in 1969,and has continued
to develop its national agricultural
remote
sensing
program,
remaining a leader in remote
sensing applications for national
development.
Historical limitations in remote
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sensing capabilities meant that
the potential of global agricultural
remote sensing was never fully
realized. However, in recent
years, the improved availability of
moderate-resolution data,several
fine resolution data sources,
new analysis capabilities such
as Artificial Intelligence, Deep
Learning, Big Data Analytics,
Cloud Computing, as well as
IoTs and UAVs have resulted
in EO increasingly being used
for operational applications in
agriculture. Information derived
from remotely sensed data is

being used to support decisions
for agricultural development. This
increased interest in remote sensing
of agriculture has prompted more
coordinated efforts, nationally,
regionally and globally, and
advanced the state of the science to
providing up-to-date information
on cropland extent and crop
condition as well as improved crop
production forecasts.
The complexity, heterogeneity and
the dynamic nature of agriculture
around the world presents a
number of challenges for effective
monitoring and assessment from

The
GEOGLAM
initiative
was launched in June 2011
by the Group of Twenty
(G20) Agriculture Ministers to
strengthenglobal
agricultural
monitoring by improving the use
of EO tools for crop production
projections and yield forecasting.
GEOGLAM was developed in the
context ofvolatility in agricultural
markets due to severe drought
events in 2008 and 2010-2011
that underscored the need for
timely, transparent, and actionable
information in combating food
price volatility and related threats to
human livelihoods. By integrating
remotely sensed observations from
satellites with field measurements,
GEOGLAM and its partners help
generate reliable, accurate, timely
and continuous information on
crop conditions and yield forecasts.
In this way, GEOGLAM forms part
of the G20 Action Plan on Food
Price Volatility alongside partner
initiative the Agricultural Market
Information System (AMIS).These
two activities were endorsed
by the G20 Heads of States’
Declaration (Cannes, November,
2011), with GEOGLAM being
tasked to “coordinate satellite
monitoring observation systems
in different regions of the world in
order to enhance crop production
projections
and
weather
forecasting data.”
The vision for GEOGLAM
is the use of coordinated,
comprehensive, and sustained EO
to inform decisions and actions
related to agriculture, through a
system of coordinated national

Figure 1: The Workflow and Activities of GEOGLAM
national, regional, and global
scales. GEOGLAM’s emphasis
ranges from main producer
countries (G20+) to transitional
economies to countries at risk of
food insecurity, bolstered through
capacity development activities.
GEOGLAM provides a forum
for the growing Community of
Practice (CoP) of agricultural
monitoring, operational data
users, researchers, and data
producers to share experiences,
learn about new developments,
andcoordinate
activities
in
the full research to operations
cycle. GEOGLAM encourages
participants
to
share
their
methodsand give transparency
to the generation of various
national estimates. GEOGLAM
has expanded thematically in
recent years, covering rangelands
and
addressing
challenges
related to data access and
utilization, while simultaneously
focusing its efforts on regional
implementation through a number
of regional networks: GEOGLAM

Latinoamérica (www.agamericas.
org), Asia-RiCE (www.asia-rice.
org), and AfriGAM.

Organization
GEOGLAM is coordinated by
the
GEOGLAM
Secretariat,
under the leadership of a rotating
Executive Director based at the
GEO Secretariat, hosted by the
WMO in Geneva. GEOGLAM is
implemented through an Executive
Committee, consisting of CoChairs, the leaders of the Thematic
Coordination Teams, GEOGLAM
Regional Network Coordinators,
major project contributors, and the
Executive Director.

The GEOGLAM crop monitors
At its outset, GEOGLAM developed
a partnership with the AMISwith
the initial goal of developing an
international consensus on global
crop condition for 4 major crops
(wheat, maize, soybean, and
rice) for 49 producer countries. A
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relationship with CEOS. Recent
cross-site experiments include the
use of synthetic aperture radar
(SAR) data for crop type mapping
and LAI/biomass estimation.
Planned activities include the
development of a compendium of
best practices to serve as methods
and guidance documentation in
capacity development and R&D
operationalization activities.

Moving ahead

Figure 2: GEOGLAM Initiative’s Organization and Governance
major coordination activity was initiated, led by the University of Maryland, to organize monthly input from
agricultural monitoring groups around the World and since September 2013 a monthly GEOGLAM Crop
Monitor for AMIS bulletin has been generated for inclusion in the AMIS Market Monitor (www.cropmonitor.
org). GEOGLAM is now a member organization of AMIS Secretariat. The next steps for the collaboration with
AMIS are to establish more quantitative indicators of crop production, increase national participation, develop
regional monitoring capacities, and develop joint research activities.
The success of the GEOGLAM Crop Monitor for AMIS led to a similar system designed for countries at risk
of food insecurity. Partnering initially with USAID FEWSNET, the World Food Program, and the European
Commission Joint Research Center (EC JRC), the University of Maryland developed the Crop Monitor for

Figure 3: An example map from the GEOGLAM Crop Monitor for AMIS showing
crop conditions and their associated drivers as of 28 November 2018.
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Early Warning. A consensus
monthly bulletin is now generated
for 14 crops of national or regional
significance across 72 countries.
Starting with the international
organizations concerned with food
security, the focus has now moved
to engaging regional and national
organizations. The next steps are to
increase national participation and
to help build national instances of
the Crop Monitor, strengthening
national capacity to monitor crop
conditions and better inform
national food security policy,
decision, and action.

at the same time data acquisition
has increased, data access has
been opened by some agencies,
and computational systems have
vastly expanded. Accordingly,
GEOGLAM is therefore moving
beyond acquisition requirements
to cover data discovery, access,
and utilization. In support,
GEOGLAM
is
developing
“Essential Agricultural Variables
for GEOGLAM” – policy-relevant
data products and their associated
observation
requirements
to
facilitate the operational transition
of EO data for policy action.

Earth observation data
coordination

The joint experiment on crop
assessment and monitoring

To ensure sufficient satellite
coverage
of
agricultural
landscapes and to confront issues
of data access and utilization,
shortly
after
GEOGLAM’s
inception a relationship was
established with the Committee
on Earth Observation Satellites
(CEOS), “the space arm of GEO.”
Beginningin 2012 and updated
in 2018, CEOS and GEOGLAM
representatives have characterized
spatial, temporal, and spectral
requirements
for
monitoring
diverse agricultural landscapes.
More at www.ceos.org

The GEOGLAM Joint Experiment
on
Crop
Assessment
and
Monitoring (JECAM) activity
is focused on method intercomparison and evaluation at
more than 35 data-rich test sites
around the world. Its goal is to reach
a convergence of standardized
approaches,
developing
monitoring and reporting protocols
and best practices for a variety
of global agricultural systems.
This activity is led by Agriculture
and Agri-Food Canada and the
UniversiteCatholique de Louvain.
Different types of satellite data
from both civil and commercial
space agencies are acquired for the
JECAM sites and experiments are
set up to compare methods and
results using field data, through the

Since GEOGLAM’s inception,
policy drivers have expanded –
including the UN 2030 Agenda for
Sustainable Development – while

The challenge of transitioning
research into operational systems
remains and the full potential of
EO for agricultural monitoring has
yet to be realized. Nevertheless,
GEOGLAM is making concrete
steps at the international level
in these areas, with a strong and
positive impact.
GEOGLAM
has an established relationship
with several Indian institutions,
most recently demonstrated in
the event “Earth Observations
for
Agricultural
Monitoring”,
co-organized in New Delhi
from 18-20February 2019 by
GEOGLAM, the International
Society for Photogrammetry and
Remote Sensing (ISPRS) and
the Indian Society of Remote
Sensing (ISRS), and hosted by
the Mahalanobis National Crop
Forecast Centre, Indian Agricultural
Research Institute and ISRS Delhi
Chapter. It was supported by the
Ministry of Agriculture & Farmers’
Welfare, Indian Space Research
Organization,
SARI
(South/
Southeast Asia Research Initiative)
and the Asia-RiCEProgramme.
GEOGLAM
encourages
and
looks forward to continued
and
expandedinvolvementwith
India and the South Asia region
generally.
(The authors (1,2,3,4) are
working for GEOGLAM/NASA
Harvest Programme, University
of Maryland, USA while Jarvis is
working at GEOGLAM Secretariat,
Geneva,
Switzerland.
Views
expressed are their personal.)
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State Scan
as an acceptable alternative to Jhumimg by local farming communities for environmental soundness and
profitability.
Table 1: Majorhorticulturalcropsin NE states (Yadav et al, 2003
States
Arunachal

Fruits
Vegetables

Horticulturalcrops
Citrus, apple, walnut,banana, pear, plum, kiwi
Pea, beans,colocassia

Spices

Ginger, largecardamom, turmeric

Fruits

Banana,citrus, pineapple,jackfruit, guava, papaya

Vegetables

Potato, cabbage, sweetpotato, brinjal, onion, cauliflower

Spices

Chilli, ginger,turmeric, blackpepper

Plantationcrops

Arecanut,cashewnut,coconut

Manipur

Fruits
Vegetables
Spices

Pineapple, citrus, banana, passion fruit
tomato,cabbage, cauliflower
Chilli, ginger,turmeric

Meghalaya

Fruits
Vegetables
Spices
Plantationcrops

Pineapple, citrus, banana
Potato, cabbage, cauliflower, radish, French bean, tomato, Capsicum
Ginger, turmeric
Arecanut

Mizoram

Fruits
Vegetables
Spices
Plantationcrops

Citrus, banana, passion fruit
Chow-chow, cabbage, pumpkin, brinjal, beans
Ginger, turmeric,chilli
Arecanut

Nagaland

Fruits
Vegetables
Spices

Pineapple, banana,citrus, passion fruit
Colocasia, chow-chow, tapioca, potato, pea
Garlic, chilli, ginger

Sikkim

Fruits
Vegetables
Spices

Citrus, kiwifruit
Cabbage, French bean, chow-chow
Largecardamom, chilli

Tripura

Fruits
Vegetables
Spices
Plantationcrops

Citrus, pineapple, banana,jackfruit, mango, litchi
Potato, brinjal, sweetpotato, beans, tomato
Chilli, ginger, blackpepper
Arecanut,coconut, cashewnut

Pradesh

Assam

Remote sensing data
for horticulture development in NE
Over the years, horticulture has emerged as one of the potential agricultural enterprise
in accelerating the growth of the economy. Its role in the country’s nutritional security,
poverty alleviation and employment generation programs is becoming increasingly
important.
P.L.N. Raju, B.K. Handique & Chandan Goswami
The practices in North-East
The north eastern region of
India, comprising the states of
Arunachal
Pradesh,
Assam,
Manipur, Meghalaya, Mizoram,
Nagaland, Sikkim and Tripura,
has a total cropped area of 5.3
million hectares, which is about
20.2 percent of total geographical
area of the region. The region
is characterized by undulating
terrain, wide variations in altitude
and slopes with diverse cultivation
practices. Shifting cultivation is
common in NER and a large
number of tribal communities are
practicing shifting cultivation. The
unique diversity in agro climatic
conditions of the region coupled
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with fertile and well-drained
soil makes this region suitable
for growing a large number of
horticultural
crops.
Banana,
pineapple and orange are the
most important crops among the
fruits which cover about 60% of
the area and account for 66% of
the production of fruit crops. A list
with important horticultural crops
in the region is given in Table 1.
Total production of fruits in the
region is estimated to be about
2.34 million tonnes, which is about
5.1% of the total production of the
country. As regards to production
of vegetables, the contribution of
the region is only 4.5% of the total
production in the country. Details

of area and production of major
horticultural crops in NER is given
in Table 2. . The floriculture in NE
states is also expected to increase
and can be explored for export
oriented production.
Shifting or Jhum cultivation is
a common cultivation practice
particularly among hill tribes. The
practice involves clearing forest
cover in hills, drying and burning
it before the onset of monsoon
and cropping on it thereafter. After
harvest, this land is left fallow
and vegetative regeneration is
allowed on it till the plot becomes
reusable for the same purpose
in a cycle. Cash crops and other
horticultural crops may be grown

Total area occupied by horticultural
crops in India is 24.9 mha and
total production is 295.2 MT,
which is more than the food grain
production of the country.

Application of space
technology
Satellite remote sensing has
been found extremely useful for
agricultural assessment, including

crop area, condition and yield
assessment, drought assessment,
irrigation management, land use/
land cover and soil mapping and so
on. There have been quite a large
number of studies/applications of
remote sensing data in horticulture
sector, which include inventory of
crop, site suitability, post-harvest
infrastructure, precision farming,
disease assessment etc. Potato

and onion crop assessment
have been operationalized and
are being regularly carried out
by Mahalanobis National Crop
Forecast Centre (MNCFC) and
National Horticultural Research
&
Development
Foundation
(NHRDF),
respectively,
with
technical support from SAC (SAC
2016).
Geographical Information System
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Table 2: Area and Production of various Horticultural Crops in NER during theYear 2011-12
Sources: Indian Horticulture Database 2012, National Horticulture Board and Directorate ofArecanut&
Spices Development, Ministry ofAgriculture
States
Area

Fruits
Prod.

Spices
Area
Prod.

Plantation crops
Area
Prod.

Arunachal
Pradesh
Assam

85.11

308.86

6.34

83.50

10.05

61.60

0.00

0.00

142.76

1,851.77

266.00

3,045.56

93.05

261.56

94.52

268.16

Manipur

49.47

405.85

20.83

200.32

10.47

24.14

0.00

0.00

Meghalaya

32.31

300.42

39.46

385.01

16.84

74.82

22.62

28.83

Mizoram

43.68

275.71

37.42

221.10

20.65

114.98

5.03

14.45

Nagaland

33.70

347.68

33.04

222.63

9.77

39.77

1.10

1.60

Sikkim
Tripura

13.40
54.50

22.47
644.35

25.03
34.20

127.65
552.55

24.38
5.68

54.41
18.04

0.00
15.71

0.00
41.29

NER Total

454.93

4,157.11

462.32

4,838.32

190.89

649.32

138.98

354.33

AllIndia

6,704.17 76,424.21 8,989.54 156,325.48 3,212.47 5,951.46 3,576.53 16,358.68

(GIS) is a useful tool for carrying out
various analysis such as database
query,
overlays,
suitability
analysis,
proximity
analysis,
network and route analysis, digital
and terrain model, allocation/
siting, statistical & tabular Analysis
etc. GIS applications, especially
for crop modelling, impact
analysis, site suitability and postharvest infrastructure analysis
and decision support are some
of the examples of successful
use of geospatial technology
in
horticulture
development
planning.
Considering
this,
MNCFC,
Department
of
Agriculture,
Cooperation
&
farmers’ Welfare (DAC&FW),
New Delhi initiated a programme
entitled Coordinated Horticulture
Assessment & Management using
Geoinformatics
(CHAMAN).
Inventory of major horticultural
crops of the country are being
carried out under the programme.
Multispectral
and
multitemporal satellite imagery of
Resourcesat-2 LISS-III/IV sensor
for the period of 2015-2016 was
used for identification of major
Land Use Land Cover (LULC)
classes following visual image
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interpretation technique. Again,
soil map on 1:50000/2,50,000
scale was used for extracting
required soil parameters viz.
texture, erosion, depth, soil
drainage, pH. On the other hand,
Digital Elevation Model (DEM)
generated from stereo pair of
IRS-P5 CARTOSAT-1 satellite
imagery (CARTO-DEM) was used
for delineating physiographic
parameters viz. elevation, slope
and aspect. Automatic Weather
Station (AWS) data/ other available
meteorological data were used
for generating spatial database
of climatic parameters viz.
average annual rainfall and mean
temperature by using Interpolation
technique. For potential site
selection climatic, physiographic,
soil, land use land cover and
ancillary data were integrated
in GIS environment. Ranked
weighted overlay technique was
used for identification of potential
sites. Ground truth verification for
suitable sites was also conducted
using Unmanned Aerial Vehicle
(UAV) during December 2017.
Total suitable areas were found to
be highest for turmeric cultivation
in Jaintia Hills of Meghalaya

followed by Champhai district of
Mizoram ( for grape) and Senapati
district of Manipur (for pineapple).
Similarly, highly suitable areas
were found to be highest in Jaintia
Hills of Meghalaya followed by
Senapati district of Manipur and
West district of Sikkim (large
cardamom). The data-base will
be useful for state horticulture
department of respective states of
NE states for expansion of these
selected crops in the selected
districts.

Constraints
Though the NE region has high
potential for the development
of horticultural crops, but the
region yet to exploit its full
potential. Following limitations
are summarized by ICAR NEH
centre has identified the following
factors
inhibitinghorticultural
development in the region are as
follows:

Scope of improvements
There is a need for extensive survey
of the region and collection of all
the germplasmhorticultural crops
in the region. These germplasm
may be utilized in strategic
breeding programme involving

Figure 1: Input data-base used for site suitability analysis

high yielding and hybrid varieties.
The different horticultural farms
and nurseries of the region which
are meant for supply of disease
free,healthy,true to type planting
materials
of
fruits,vegetables
and ornamental crops should
be strengthened so astomeet the
increasing demand for planting
materials.
There is also need to identify
important horticultural crops

suitable for different areas of
the region so that commercial
cultivation of these may be
explored.
Inputs generated
with geospatial technology will
play an important role in site
suitability analysis for different
important crops in the region.
The infrastructure facilities for
commercial cultivation, marketing,
export and processing coupled
with value addition for identified

crop should be developed in
suitable areas under different agroclimatic zones of the region.
The basic infrastructure facilities
like pre-cooling units, packing
and grading shed, cold storage
facilities, refrigerated containers,
storage
and
phyto-sanitary
facilities are prerequisite for
commercial cultivation and value
addition of horticultural crops in
the region. GIS based analysis will
SMART AGRIPOST I February I 2019
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Tech-Startup

Figure 2: Suitable areas for expansion of
Turmeric in Jaintia Hills district, Meghalaya

1.

2.

3.

4.

5.

6.

7.

Figure 3: Release of project reports for NER
by Secretary, Agriculture, Cooperation &
Farmer’s Welfare, Govt. of India

Constraints
Conventional
cultivation
practices resulting
low yield
Lack of quality
planting material

Descriptions
Generalneg lectandnon-adoptionofscientific cultivation practice sarethemajor
constraints forpoor returnfrommostofthehorticulturalcropsinthis region.
Despiteconduciveenvironment,the
rateofproductionand
growth
ofallhorticulturalcropsarefarbelowtheallIndiaaverage
The diseasefree, genuineplantingmaterialislacking for most of
horticulturalcrops. It is imperative to producediseasefreepropagules.
Screeningofplantingmaterials beforeitsdistribution isofutmost importance.
Due to the high rainfall with higher humidity throughout the year, infestation
Highinfestation
ofweeds,insectof disease and pest is very high with higher weed infestation resulting severe
and pests
crop loss and crop failure in the region.
Problems of
The region lacks adequate processing units required for different fruits
processing
and vegetables. Theprocessing industrycanhelp insortingouttheproblem
oftimelydisposalofperishablecommodities and will help in value addition.
Valueaddition shouldbegiventoppriority forthecropslikeginger and turmeric.
Lack of marketing Duetolackoforganizedmarketingstructureinthisregion, farmers
facilities
are getting lowreturn comparedto theotherpartsofIndia.
Whereas, themiddlemangetstheprofitat theirexpenses.
Transportationofperishableproducesisperhapsthe most
seriousconstraintsinthehorticulturaldevelopmentofthisregion.
Financial
Since horticultural cropshave longgestation period and initial cost of
constraints
establishment of orchardorplantationishigh,itbecomesalmostimpossible
forthemarginalfarmerstogoforsuch
ventureswithoutlong-termcreditsfrom
financialinstitutionslikebanks.The situation becomes all the more difficult in
view of the large number of small holdings.
Weak database
Lackofneededinformation is a major constraint in any horticultural
and lack of
planning
in
the
region.
Lackofawarenessaboutthepotentialityof
focused R&D
horticulturalcropsascommercialcrop
among
most
of
farmers.
Lackofneedbasedresearchasfor redevelopment of the horticulture sector
isthe need of thehour.

help in identifying best suitable sites for establishment of different infrastructure facilities.
(The authors are working at North Eastern Space Applications Centre, Dept. of Space
Shillong, Meghalaya. Views expressed are their personal.)
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Agri-startups: cashing in on
space technology
Innovation in agricultural sector in India has a new dimension. The entrepreneurial
zeal of the country changed in the last few years and the role of startups in
bringing space technology to agriculture is now a story to reckon with.
Sudhakar Manda (Ph.D)
Introduction
Till recent past, innovation in
agriculture primarily meant more
mechanization, improved seeds,
fertilizers etc. But recently, we are
seeing a fundamental change in
approach towards agriculture.
Visionary thoughts of government
and initiatives like ‘More Crop
Per Drop’, ‘Doubling Farmer’s
Income’ have brought back focus
and more aggressive thinking into
improving the whole agriculture
practice which was based on
traditional knowledge and insights
so far. Things like efficiency in
overall crop management practice,
better crop selection, connecting
farmer to market, linking product
to producer are buzz words now.
The opportunity for both the
farmers and entrepreneurs is so

vast that we have seen plenty of
‘agri-preneures’, venture capitalists
and even scientists analytical and
modeling background people
actively contributing into this long
neglected sector.

in soil type, soil chemistry and
nutrition status, water quality
and availability, land holding
sizes, income level of farmers etc.
The whole scene becomes very
complicated.

Noteworthy is that two most
game-changing application areas
which are contributing towards
enhancing agricultural practices in
India in the last decade or so are:

While this is a challenge, there
is opportunity too. Given the
advancement in space technology
along with mobile phone services
reaching the last mile, it seems
to be now possible to connect all
dots.The research that happens
in labs can now reach the farmer
on ground on real time basis and
even interactive.

yy Primarily mobiles powered by
internet
yy Remote sensing
based services

technology

Agri-startups in Indian
scenario
India being agro-climatically and
socio-economically so diverse that
when we think of solutions, we
need to consider wide variation

Mobile solutions
There is hardly anyone, even in
far remote areas, whose life is not
touched by this. Reduced cost of
owning a mobile phone, to the
effective monthly bill for accessing
SMART AGRIPOST I February I 2019
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spatial resolution (that helps
capture within field variations
much better), temporal resolution
(as claimed, it is now possible to
monitor ‘every crop field every
day’), spectral resolution (few
weeks ago, ISRO launched HySiS
which is a hyperspectral satellite
that can change the way we extract
information from every pixel to
the extent of mineral content too).
All these advancements and
growing support to start ups
from government and investors,
we have seen 100s of such small
initiatives with promising potential,
acting as bridge between science
& technology and the agriculture
domain.

Key areas of startups’
contribution
message, voice and video at
rock bottom has really made
this affordable and necessity. A
plethora of mobile phone-based
applications have come up which
can broadly be grouped into:
1. Information delivery:Thiscan
deliver advisories and alerts
to end users so as to take
appropriate steps to prevent
crop damage/losses. Keeping
in view the user profiles, these
are either SMSs, pre-recorded
voice messages, or other forms
of messaging with text pictures
and videos too. Also, these are
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delivered in multiple languages
and crop and location specific.
2. Interactive mobile solutions:
Two-way communication is
also facilitated through some
apps wherein farmers are able
to share geotagged pictures
of their fields and seek live
advisories from experts sitting
far away.

Remote sensing technologybased services
While launching of 100+ satellites
by ISRO has caught attention of

everyone, what subtle change
such launches have brought to
lives is less noticed. As we talk
today, there are more than 1000
earth observation satellites that are
active and about 2500 have served
their life. The number is growing
day by day which keep sending
volumes of earth observation
data back to earth that goes into
solutions right from monitoring
atmospheric parameters to that on
ground.

1. Effective water usage: Daily,
weekly and fortnightly alerts
are being actively used by
farmers to decide whether
to go for irrigation or wait
for rains that would happen
tomorrow. This has reduced
uncertainty and farmers can
take an informed decision on
using limited surface or ground
water irrigate their fields which
is unaffordable too for some.

The largest beneficiary of this
revolution has to be agriculture
since most of agriculture in India is
driven by monsoon and weather.
Precisely, hyper local weather
observation
and
forecasting
is now possible (IoT network
added) which goes into improving
‘Actionable’ alerts and advisories
which earlier used to be generic
and user community took those
with a pinch of salt. The alerts
and advisories that goes through
mobile apps have saved lives and
crops.

2. Controlling fertilizer/pesticide
overdose:
Frequent
and
interactive crop advisories on
their mobile are helping them
in preventing wasteful usage
of pesticides that may not
be required at all. Secondly,
Drone based precision farming
solutions by some startupsare
helping the farmers getting
to know the precise dosage
of fertilizer/pesticide. Not
only this, it would help in
identifying the locations within
farm where it is required to
spray and not blindly spraying
all across.

Remote sensing satellites have
not only grown in number but
have significantly scaled up the

3. Mandi prices: On registration,
farmers get to know the
daily prices of their produce

and they can take informed
decision where and when to
sell their produce to fetch a
better price.
4. Renting farm equipment: Uber
model for farm equipment
that allows pre-booking of
equipment is significantly
reducing cost of cultivation as
rental usage not only allows
access to range of other
unaffordableequipment
but
also time it properly for better
production at low costs.
5. Production/income forecasts:
Integrated apps that use
weather, ground information
(soil, crop variety etc.), satellite
images, expert knowledge,
Artificial Intelligence, Machine
Learning, historic data on
different
parameters
are
helping generate deeper local
insights which are shared with
farmers for better remunerative
prices.
6. Traceability:
Streamlined
supply chain helps knowing the
farmer, who has produced the
product you consume,reduce
risk and increase food safety.
Traceability captures the whole
farming practice adopted by
farmer, that is available to
buyer to decide on sourcing
produce and direct linkage
reduce direct benefit to farmer
reducing middlemen.

Conclusion
In essence what these startups
have been able to put together is
building up on direct or indirect use
of space technology to deliver on
communicating effective farming
practices, raising awareness levels,
shortening supply chain for direct
gain to farmers and strengthening
agriculture infrastructure digitally.
Entrusting faith in these startups
and creating enabling atmosphere
is where government is playing a
key role. Ministry of Agriculture
and Farmers’ Welfare (MoAFW)

remains central in encouraging the
startups. This was seen in recent
moves of organizing a grand
challenge that helped bringing
all ambitious agri startups to one
platform sharing their ideas with
venture capitalists and building a
firm base for all stakeholders to
grow.
PMFBY (Pradhan Mantri Fasal
Bima Yojana) service delivery is
another vast area where the space
technology is playing central role
in making informed decisions
on crop situation, likely distress
areas and settling farmers’ claims
scientifically
and
efficiently.
Commendable effort of MoAFW
has been pooling up of nine
public and private sector firms
which have been contributing
significantly to this domain in
executing pilot projects spread
across various geographies in the
country on multiple crops to find
out proxies that closely reflect crop
yield or yield variation. This will
pave way for practically bringing
space technology and related
services to effectively forecasting
yield and production scenario of
key crops that will bring benefits
to all stakeholders in which farmer
will be principal beneficiary in long
run.
Skymet has been working
relentlessly in setting up a
good weather data collection
infrastructure, hyper local and
reliable weather forecast in its
own capacity and continuously
engaged with all stakeholders in
this value chain to use advanced
analytics and innovative solutions
through integrated use of satellite
Remote Sensing, UAV, Android
apps in solving day to day crop
related issues.
(The author is the Chief, Remote
Sensing and GIS at Skymet
Weather Services Private Limited.
Views expressed is his personal.)
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The Dairy Now
5. Where to introduce improved varieties of fodder
crops

the transportation logistics to deployed for effective
management of fodder for dairy industry.

6. Identification for suitable areas for growing fodder
crops in fallow land

We have demonstrated the use of satellite data for
identification of fodder growing areas for many
states like Gujarat, Rajasthan, UP, Bihar etc. The
fig.4a&band fig.5a&b below shows the location
of current available fodder fields as identifiedfrom
other land cover types grown in Gujarat state.Also,
productivity of green fodder can be estimated using
satellite data as shown for Rajasthan state in fig.6.

7. Effective tool for communication among managers
and stake holders
Currently, all three types of fodder are in short supply–
green (63%), dry (24%) andconcentrates (76%) as

Fig.3: Demand and Supply estimate of
fodder crops

Development of fodder crop
estimation for dairy industries

shown in fig.3.

Sujay Dutta
The contemporary information system prevailing today are not providing exact information on fodder
availability location wise. “Space technology can be widely used for drought management in fodder-deficit
areas and allow measuring the wetness in cultivable land to discover probability of fodder cultivation,” AMUL
said and zero grazing yields high milk output (fig.1). So satellite remote sensing (fig.2) can play a vital role to
make an informed decision for the managerson fodder availability season wise with spatial distribution and
provide critical knowledge to the stakeholders of Dairy Industry.

Fig.1. green fodder for zero grazing of cattle

Fig.2. satellite based mapping

If the remote sensing with GIS decision support system is utilized, then below mentioned concerned area can
be addressed in a proper manner.
1. How much shortage or excess of fodder region wise for proper planning of contingency measures
2. Conserve extra fodder and crop residues by establishment of fodder banks
3. Where are the fallow cultivable lands available to develop for fodder cultivation
4. Where to develop degraded forests under pastures through joint forest management
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4a. Satellite data showing the location of
fodder crops segregated

The need for timeliness is a major factor underlying
agricultural statistics and associated monitoring
systems—information is worth little if it becomes
available too late. Remote sensing can significantly
contribute to providing a timely before harvest
accurate estimate of stock of the situation at regional to
national level, as it is suitable for gathering information
over large areas with high revisit frequency.
Mostly effective tools in today’s world to connect with
maximum number of end user is a Mobile App. The
Mobile Application is viable option to disseminate the
information of fodder and forage. The user interface
can be made easy and friendly enough to understand
and access the information. Ground Truth (GT) or
field level data can also be updated at micro level
and which can be helpful for real time analysis of the
estimation. The field location of fodder growing areas
were recorded in term of their geographic position
using mobile App. based GPS. Along with this ancillary
information such as village name, crop condition,
farmer’s name, soil moisture, date of sowing and
harvesting were collected. From the location details,
a point map with attribute information is prepared in
Geographic Information System (GIS), which is used
to collect different crop spectral signatures for the
spatial assessment of fodder crops in the study area.
GIS based information can be easily communicated
via this mobile app. This App. based ground truth can
provide real time information about the status of the
fodder crops to the manager and he can take decisions
regarding any corrective measures need to be taken
for farm management. The GPS locations of the farm
also gives necessary input regarding where and when

Fig.4b.Field photo and GPS location taken
during field visit (GT) used for validationpurpose.

Fig.5a. False colour composite (FCC) of LISSIVsatellite data

Fig.5b. Classified image of the corresponding
FCC depicting the fodder crop fields in red
colour.
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The Fishery Now
Finally, we have demonstrated other than area the final production of green fodder and at state level for
Rajasthan with spatial variability map as shown below for Rajasthan state. The green biomass yield varied
from 3-15 t/ha. This yield along with acreage gives the production estimate for a state and the location of its
availability.

Fig.6. Green fodder productivity (t ha-1) Rajasthan

This has led to the establishment of a remote sensing centreat Amul, Anand shown below (fig.7) where
regular estimations of fodder crops will be made for their milk unions. An MOU is made between AMUL
Cooperative and ISRO for this purpose. “The main objective of the MoU is identification between food crops
and fodder crops at village level and identifying suitable areas for green fodder cultivation” —Amul sources.
“Fodder acreage estimation would act as a decision making tool for monitoring and planning of fodder
development activities by stakeholders in dairy sector. This can be widely used for drought management
in fodder deficit areas as well as it would also allow measuring the wetness in cultivable land to discover
probability of fodder cultivation,” Amul added.
(The author is working at SAC, ISRO, Ahmedabad. Views Expressed are his personal.)

Eye in the sky for the fishermen
Indian National centre for Ocean Information Services (INCOIS) provides short term
advisories on the location of fish availability, popularly known as Potential Fishing
Zone (PFZ). These advisories provided on a daily basis using satellite data is a big
boon for the fishermen.
						
M. Nagaraja Kumar & S.S.C. Shenoi
Introduction

Fig.7. Amul Remote sensing centre at Anand, Gujarat
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Ocean is one of the main sources
of food for humans and the fishing
is one of man’s oldest activities.
About 9 lakh fishermen are
activelyengaged in marine fishing
and their families are living along
the Indian coastline, spanning over
8100 km. They are completely
depending on fishing for their
livelihood. Fishermen search
for the fish shoals with several
efforts. Fishing communities have
developed over generations, based
on experience and perceptions,
have developed a mental model
for making conclusions on the
availability of fish in the seas.

However, locating and catching
the fish is always a challenging
task, as the fish shoals dwindle and
moved further offshore. Often, the
search for fish ends up in spending
considerable time and resources,
thus increasing the cost leading
to low profitability. The increased
fuel consumption increases the
atmospheric carbon dioxide. A
reliable and timely advisory on the
potential zones of fish aggregation
in the seas will benefit the fishing
community to reduce the time
and effort spent in searching the
shoals of fish, thus improving the
profitability and hence, the socioeconomic status.

Daily advisories
Indian National centre for Ocean
Information Services (INCOIS)
provides short term advisories on
the location of fish availability,
popularly known as Potential

INCOIS has a mandate to
provide ocean information and
advisory services to the society,
industry,
government
and
scientific community through
sustained ocean observations
and constant improvements
through systematic and focused
research.
SMART AGRIPOST I February I 2019
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addition, INCOIS in collaboration
with various partners (NGOs,
Industry, Government and Private
firms) have initiated various
mobile
based
dissemination
mechanisms such as Interactive
Voice Response System (IVRS),
mobile
applications,namely,
Fisher Friend Mobile Application
(FFMA),
mKRISHI,
Voice
Messages/Audio Advisories/MMS
and SMS in local languages, etc for
effective and timely dissemination
of PFZ advisories and Ocean State
Forecasts.

Fishing Zone (PFZ) Advisories on
a daily basis using satellite data.
Sea Surface Temperature (SST),
a parameter that indicates the
conducive environment for fish,
retrieved from NOAA AVHRR and
Chlorophyll content in the sea
water, indicating the availability
of food for fish, retrieved from the
Indian Remote Sensing Satellite,
Oceansat-2
and/or
NASA’s
MODIS Aqua satellites are used
for the operational generation of
PFZ advisories.

PFZ PROCESS CHAIN AND
PFZ MAP AND TEXT
This multi-lingual PFZ advisories
are provided on all days to the
fishermen community situated all
along the coast of India including

INCOIS, using the ICT tools,
reaches 6.75 Lakhs of users
directly and many more
through its partners and
stakeholders.
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the Islands of Andaman & Nicobar
and Lakshadweep except during
the period of ‘marine fishing ban’
imposed by the respective state
governments and on the days
found to be unsuitable for fishing
due to high waves or storms in the
ocean. The advisories are prepared
in the form of maps and text.The
advisories contain the details on
the bearing angle, distance to be
travelled, depth of water at the
location, latitude and longitude of
the most probable fish aggregation
zones.
The success of these advisories
lies in its timely dissemination
of the information as well as its
reachability to larger population.
Indian National Centre for Ocean
Information Services (INCOIS)
has a mandate to provide ocean
information and advisory services
to the society, industry, government
and scientific community through
sustained ocean observations and
constant improvements through
systematic and focused research.
INCOIS is disseminating the Ocean
Information and Advisory services
through Electronic Display Boards
installed at fishing harbours/fishing
villages, Telephone/Fax, Local
Cable TV Networks, Doordarshan,
All India Radio, Community
Radio’s, FM Radio Stations, etc. In

In addition, INCOIS has also
initiated dissemination of multilingual SMS messages to the
fishermen community on daily
basis through an in-house

The profits earned due to PFZ
advisories were used to cover
costs of livelihood, brother’s
college
fees,
home
improvement, and to repay gold
Feedback
of
loan
–
Balamurugan,
24
Yrs,
Samathanpettai, Tamil Nadu.

Foundation (MSSRF) praised the
services provided by INCOIS and
said that the “PFZ information has
given a new lease of life to the
fishermen community”.

on the cost of fuel due to the
avoidance of search for potential
fishing grounds. On an average,
the utilisation of PFZ advisories for
fishing reduced the time spent on
fishing by 30-70%. A by-product
of the usage of PFZ advisories is
the lowering of emissions due to
the lower consumption of fuel for
fishing operations. The average
reduction of CO2 emission found
to be 0.16 t for every one tonne
of fish caught.Another case
study by National Agricultural
Innovation Projec (NAIP) of as
on April, 01 2018 shows that the
savings in diesel due to usage of
PFZ amounts to cutting down of
150000 kg of CO2.

Assessing the gain
developed Android based mobile
application named ‘INCOIS’ for
the dissemination of PFZ and
Tuna Fishery advisories. The
application is available for free
download from Google Play Store.
Recently, INCOIS has also initiated
the dissemination of advisories
through Facebook and Twitter.
All these efforts in dissemination
are carried out in decentralized
mode through different partners of
INCOIS.
The usage of the PFZ advisories are
beneficial to fishermen community
of India and their validation
shows that the net profits,usually,
increased by 2 to 4 times due to
the marked increase in Catch
Per Unit Effort (CPUE) by 2 to 4
times. Major portion of the profit
always come from the savings

The impact of INCOIS services on
improving the lives and livelihoods
of fishing community was multifold. The fishermen are widely
usingthe PFZ for successful fishing
operations.The
Gilakaladindi
village, Krishna district, Andhra
Pradesh has witnessed a rapid
change in the fishing practices since
November 2011 after the initiation
of PFZ advisories in the village
by M S Swaminathan Research
Foundation
a
collaborator

Fisherman’s Voice:
I am able to give education to my
sons; it is mainly because of
fishing through gillnetting in PFZ
Edukondalu,
fishermen,
–
Gilakaladindi, Andhra Pradesh.

of INCOIS. The vessels were
converted form Bottom trawling
to Gillnetting. A study by Central
Marine Fisheries Research Institute
(CMFRI) Regional Centre, Mumbai
conducted at Raigarh District of
Maharashtra using 1296 boats
from 13 fishing villages showed that
5 lakh litres of diesel were saved
which is valued then at approx.
Rs.250 lakhs. Market Study by
National Council for Applied
Economic Research shows that the
environmental effect of savings in
diesel consumption computed as
carbon credit would work out to
an annuity of Rs 36,200 crore or
a present value of around Rs.2.84
trillion over the 25-year useful life,
which is quite significant
The feedback of fishermen was
very encouraging and their
requirements
for
improving
fishing activities brings forth
more challenging tasks in front
of the scientists. Mr. Chiranjeevi,
Fishermen
from
Kakinada,
East Godavari District, Andhra
Pradesh started receiving the PFZ
information since November 2011
and he directs his crew towards the
predicted zones. On one day, his
crew caught a good catch of fishes
of commercial value including
considerable catch of tuna fish
and the profit was nearly 1.25
lakhs on that day. He was a happy
user getting good catch and profit
of four times. He thanks MSSRF
and INCOIS for this valuable
information. Padma Vibhushan,
Professor M. S. Swaminathan,
agriculture scientist and founder
of M.S. Swaminathan Research

INCOIS provides these advisory
services at free of cost. These Labto-Land services of INCOIS for the
benefit of fishermen community
are unique in itself when compared
to other developed countries.
Also, INCOIS focus is towards
overcoming the limitations in the
operational generation as well
as the dissemination process
chain. It is gearing up to move
from the existing PFZ advisory
services to PFZ forecast services,
to provide such advisories 2-3
days in advance. Also to timely

Fisherman’s Voice:
It was remarkable information
making our day of fishing much
portable with progressive fishing
– K. Satyanarayana, Fishermen,
Andhra Pradesh.

disseminate these advisories to the
sailors in the deep sea, INCOIS,
in partnership with ISRO and
Airports Authority of India (AAI),
is working on satellite based
disseminations through NAVIC
and GAGAN systems.
The importance of PFZ is not in
terms of getting more fish, but
in conducting efficient fishing
operations
in
environmental
friendly way. The PFZ advisories
have not only brought the smiles
on the faces of the fishermen but
also provided direct and indirect
economic and environmental
benefits to the nation.
(The authors are working at
Indian National Centre for Ocean
Information Services (INCOIS),
Hyderabad. Views expressed are
their personal.)
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Budget 2019

Budget Bytes
“Department of Fertilizers ensures timely supply of quality fertilizers at affordable prices
for 140 million farmers and promotes balance use of chemical and organic fertilizers
to ensure sustainable agricultural development in the country. This Department
thrives to achieve these objectives through various policy instruments including
providing a subsidy framework to ensure affordability of fertilizers and tweaking the
relative prices of individual fertilizers through appropriate subsidy scheme to promote
balanced use of fertilizers. The total budget allocation for the Department for 2019-20
is Rs.78515 Crore out of which Rs78476 Crore is meant for subsidy on Urea and P&K
Fertilizers. Thus the budget allocation has increased by Rs.5000 Crore compared to
the allocation of Rs.73450 Crore for the present year (2018-19). The higher budget
allocation of subsidy in 2019-20 is expected to lead to timely payments of DBT Bills
in 2019-20 and also to help reducecarry-over liabilities accumulated till 31.03.2019”.
Chhabilendra Roul, IAS
Secretary, Department of Fertilizers, Government of India

Budget 2019: A brief look into
the agriculture and allied
sector proposals
The Union Finance Minister
Piyush Goyal presented the
Interim Budget 2019-20 on
February 1, 2019. Here is a brief
look into major announcements
and proposals with regard to
agriculture and farmer welfare in
the 89th budgetary document of
India.
The budget was anInterim Budget
which is also called as ‘Vote
on Account’ as the full-fledged
budget will be presented by the
new government after the General
Elections due in April-May 2019.
All 22 crops have been now put
under Minimum Support Price
(MSP) regime
Pradhan Mantri Kisan Samman
Nidhi (KISAN) launched for

46

SMART AGRIPOST I February I 2019

farmers owning
hectares of land

less

than

2

Under the Scheme, farmers will
get direct income support of Rs
6000 per year.
Benefits to farmer in three equal
installments of Rs 2000 each.
Scheme to benefit 12 crore farmer
families.
To be implemented retrospectively
from December 2018.
Rs 75,000 Crore will be borne
by the Centre every year for the
scheme.
Rs 20,000 crore will be spent this
financial year.
Farmers affected by natural
calamities will be given 3 per cent

interest subvention on crop loans.
Creation of a separate Department
of Fisheries.
Animal husbandry and fisheries
sector to have a Rashtriya Gokul
mission to Rs. 750 crore in the
current year itself.
2% subvention will be given
to farmers who are engaged in
animal husbandry
Additional 3% relaxation will be
given in case of timely repayment
of loans.
Rashtriya Kamdhenu Aayog to
be set up to upscale sustainable
genetic up-gradation of cow
resources in India and to enhance
production and productivity of
cows.

“The seed industry welcomes the
new initiatives provisioned by the
Government taken for the farmers such
as the direct transfer of cash and the
interest subvention for farmers affected
by natural calamities. It would have
been desirable if budgetary provisions
specific to research based seeds
industry, allowing for easier infusion
of more modern technologies and
processes, had also been considered.
This we believe would have gone a
long way in supporting Indian farmers
with better seed technology which in
turn would help farmers double their
incomes.”
Mr. Ram Kaundinya, Director
General, Federation of Seed
Industry of India

“The Interim Budget for the year 2019
is pro-farmer and pro-agriculture.
The provisions of the new PM Kisaan
Samman Nidhi Yojna are expected to
address the existing agrarian stress
by providing small and marginalised
farmers with financial security. Doubling
the interest subsidy on crop loans and
raising the interest subvention when
farm loans are restructured in times
of natural calamities will also prove
beneficial to farmers and is welcome.
The agriculture industry appreciates
the provisions introduced for farmers.
However, the budget seems to have
overlooked providing provisions that
would encourage more agriculture
linked R&D that would go a long way in
enhancing agriculture productivity and
incomes. Innovative public and private
partnerships should be encouraged.”
Dr. Shivendra Bajaj, Executive
Director, Alliance for Agri
Innovation
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Opinion

this scheme will be in force with
retrospective effect from 1st
December 2018. Obviously, this is
to assuage the feelings of farmers
by paying them atleast one
instalment before the elections.

Half-hearted yet substantial

Budget 2019: a damp squib
In the face of an unprecedented agrarian predicament looming large over the
country and with the General Electionsround the corner, expectations were high
that the budget would provide the much needed relief to the farmers. What has
been actually provided in the Interim Budget 2019, falls far below the expectation.
Gokul Patnaik, IAS, (Retd)
The crisis and the ineffective
first-aid
It is alleged that in recent years,
farmers have been suffering
annual losses of about Rs.265,000
Crores because of low price they
receive due to restricted marketing
and trade policies. This resulted
in farmers’ distress and led to
increase in number of suicides
in many cases.
Government
response has been to increase the
MSP and waive farm loans. But
these steps are like putting bandaid on the wound and did little
to cure the root cause. It is said
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that far from doubling, the income
to farmers have actually fallen in
the last few years in real terms as
agriculture prices have remained
below the rate of inflation between
2-3%.

Interim budget 2019 proposal
The scheme for structured income
support to farmers provide
Rs.6000/- per annum to farmers
holding land upto 2 ha (5 acres).
The money will be directly
transferred to the bank accounts
(DBT) in 3 quarterly instalments.
The Government has also
announced some modifications

in the interest subventionscheme.
A 2% interest subvention has
now been extended to animal
husbandry and fisheries and for
timely payment additional 3%
interest subvention. In place of
rescheduling of crop loans, all
farmers severely affected by severe
natural calamities will get 2%
interest subvention and additional
3% interest subvention upon
timely repayment. These schemes
are estimated to cost about Rs.
75,000 annually.
In a surprise move, the Finance
Minister also announced that

According to the farmers and
some agricultural economists, this
is too little and too late. But atleast
it is a welcome departure from the
half-baked price support schemes
which the successive Governments
have been extending to farmers
by way of subsidies, waiving
farm loans and increasing MSP
year after year. Food subsidies
and MGNREGAare costing the
government more than 2.2 lakh
crores of rupees.yet they have not
succeeded to stem the angst of the
rural
community.TheBhavantar
Scheme, under whichthe M.P.
Government seeks to compensate
the farmers if the market prices
are lower than the MSP is an
unmitigated disaster. Such price
support measuresburn a hole in
the government exchequer but
have had only marginal impact
on farmers real income. They also
result in distortion of domestic
and international markets. On
the other hand, income support
schemes like RythuBandhu of
Telengana (Rs.4000/year) or Kalia
of Odisha (Rs. 5,000/year) put
the money directly in the hand of
the farmers and do not distort the

market. Kalia scheme also covers
lessees and tenant-farmers. These
are WTO compatible. The Interim
Budget has introduced income
support scheme for the first time
in the Central Government. The
Direct Benefit Transfer (DBT)
willalso save leakages en route
and avoid corruption by layers
of intermediaries. Rajiv Gandhi
famously is said to have observed
that “out of every rupee given
as subsidy by the Government,
the end beneficiary gets only 16
paisa.” Now the Rs.6000/, small
as it seems to be, will go directly
to the farmers. To that extent the
scheme signals a paradigm shift in
Government policy.

Seems no recourse at present
The Budget also announced
the launch of two new schemes
for
cows
protection
and
upgrading their breedsthrough
the RashtriyaGokul Mission and
RashtriyaKamadhenu Aayog and
creation of a new department for
fisheries. No doubt these are good
initiatives, but it will take years
before they can yield any tangible
benefits. For now, the small and
marginal farmers will have to do
with the Rs.6000 per annum or
wait for the promise of minimum
income guarantee in future.
(The author is the Chairman,
Global Agri System Pvt Ltd. Views
expressed are his personal.)
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