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Abstract

Potatoes are an important food crop both in West Bengal and globally. West Bengal produces a
significant quantity of potatoes and ranks second among the potato-producing states in India. The
fertile agricultural lands within the Damodar, Mundeswari, Shilabati, and Dwarkeswar river basins are
extensively cultivated with potatoes during the rabi season. Paschim Medinipur, Hooghly, Bankura,
Purba Bardhaman, and Howrah constitute the major part of the Potato Bowl of West Bengal. In this
study, freely available remote sensing data and GIS techniques were used to map the block-wise area
under potato cultivation over the past three years.
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Introduction

Potatoes are a major food crop and an important food item in West Bengal, next to rice.
Potato cultivation is widely practiced across the world, while in India, potatoes are primarily
cultivated during the winter season. West Bengal is the second-largest potato-producing state
in India after Uttar Pradesh. The study area, comprising the districts of Hooghly, Paschim
Medinipur, Bankura, Purba Bardhaman, and Howrah, is widely known as the “Potato Bowl
of West Bengal” (Kundu et al., 2018) . Potato cultivation and production play a significant
role in the local economy and are closely associated with the livelihoods of the people in the
study area. Potato production fluctuates from year to year, and corresponding variations in
prices create considerable uncertainty for farmers, traders, and local businesses. In some
years, potato prices rise sharply, whereas in others, they decline substantially, adversely
affecting the local economy. Although potato cultivation offers opportunities for higher
income, small-scale farmers may face difficulties in maintaining profitability when market
prices decline. A sharp fall in potato prices can also result in substantial financial losses for
local traders and businesses. In this study, remote sensing and GIS techniques were used to
identify and delineate potato fields at the block level. The block-wise results were analysed
using statistical methods to examine the spatial distribution of potato cultivation across the
study area.

About the Study Area

According to previous studies and the present reconnaissance survey, several blocks in the
districts of Burdwan, Bankura, Paschim Medinipur, Hooghly, and Howrah constitute the
major part of this potato-growing region. The area is influenced by the rivers Damodar,
Mundeswari, Shilabati, and Dwarkeswar. The dry, silt-rich soils, together with the
availability of irrigation facilities, provide favourable conditions for potato cultivation. In
this study, 67 blocks across the five districts were analysed to assess the status and spatial
distribution of potato cultivation (Figure 1).
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Fig 1: Location of the study area in West Bengal (selected blocks shown in yellow).

Literature Review

Several studies have investigated the identification and
mapping of potato fields using remote sensing techniques
(Peddle & Smith, 2005; Kundu et al., 2018, 2021;
Ashourloo et al., 2020; Mukiibi et al., 2025) [ % 5 L7,
Various researchers have wused moderate-resolution
multispectral Landsat TM imagery for potato field
identification (Ceballos-Silva & Lopez-Blanco, 2003;
Ramirez-Gonzalez et al., 2025) 191, Other studies have
employed multispectral Sentinel-2 imagery for the
identification and monitoring of potato cultivation
(Herrmann et al., 2011; Newton et al., 2018; Ashourloo et
al., 2020) B & 1 Kundu et al. (2018) ™ identified potato
fields with high accuracy using 16-day composite MODIS
data (MOD13Q1-V005) with a spatial resolution of 250 m.
However, the relatively coarse spatial resolution of MODIS
may limit the accuracy of potato field identification,
particularly in areas where agricultural fields are
considerably smaller than the size of a 250 m pixel.
Although several studies have focused on potato production
and the identification of potato fields using remote sensing,
there remains a research gap in the block-wise identification
and spatial distribution of potato cultivation in the potato-
growing region of West Bengal. In particular, limited
studies have utilized freely available, high-resolution (10 m)
satellite imagery to map potato fields at the block level in
recent years.

Materials and Methodology

Due to variations in physical conditions and farmers’
economic decisions, potato sowing times vary across the
study area. Some farmers plant early-maturing or short-
duration potato varieties in November, whereas others sow
potatoes in December. Consequently, early-harvested potato
fields may be cleared during the first week of January, while
potatoes in other fields may still be at an early growth stage.
As a result, canopy cover varies considerably among fields
at any given time. Therefore, it is difficult to identify and
delineate all potato fields using satellite imagery acquired
on a single date.

Mapping the complete spatial extent of potato fields
requires satellite imagery acquired on multiple dates

throughout the growing season. Based on reconnaissance
surveys conducted over the past five years, it was observed
that an interval of approximately 5-15 days between image
acquisitions is suitable for capturing the full extent of potato
cultivation.

There are numerous studies on potato crop mapping using
remote sensing techniques. Hyperspectral imagery from
AVIRIS and  very-high-resolution imagery from
WorldView-3 can be highly effective for identifying and
mapping potato fields (Sagan et al., 2021; Mohanta et al.,
2025) [ 61 However, the high cost of acquiring such
imagery can limit its applicability for large study areas.
WorldView-3 imagery from Maxar Technologies provides
eight VNIR bands with a spatial resolution of 1.24 m and
high radiometric  precision. The imagery costs
approximately US$45 per square kilometre, which would
result in an estimated cost of approximately US$675,000 for
the entire study area. Freely available MODIS imagery
offers a broad spectral range, good vegetation identification
capabilities, and high temporal resolution. However, the
agricultural lands in the study area are relatively small, with
diverse land uses occurring within the same area. Therefore,
the coarse spatial resolution of MODIS imagery may result
in mixed pixels, thereby reducing the accuracy of field-level
crop identification. Consequently, high-spatial-resolution
satellite imagery is more suitable for accurately mapping
potato fields in the study area.

Only a small number of agricultural fields in the study area
are approximately 250 m in length. Therefore, a single
MODIS pixel may encompass multiple agricultural fields
and different land-use types, making it difficult to identify
individual potato fields. In contrast, the 10 m spatial
resolution of Sentinel-2 imagery allows individual
agricultural fields of moderate size to be represented more
effectively. Therefore, freely available Sentinel-2 imagery is
a suitable data source for mapping potato fields in the study
area.

In this study, 18 Sentinel-2 images acquired during January
over the last three rabi seasons, at approximately 10-day
intervals, were processed using QGIS 3.1 with the Semi-
Automatic Classification Plugin (SCP) version 7 (Table 1).
Supervised classification was performed using the Spectral
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Angle Mapper (SAM) algorithm with a threshold value of
2°. The images from each year were combined to generate a
composite dataset representing the annual extent of potato
cultivation. Accuracy assessment was conducted to evaluate
the reliability and overall accuracy of the classification
results.

Potato fields were extracted at the block level from the

https://www.geojournal.net

classification results. The block-wise extent and distribution
of potato cultivation over the last three years were analysed
using QGIS, and spatial distribution maps were prepared to
illustrate the temporal and spatial patterns of potato
cultivation across the study area. The overall methodology
is presented in Figure 2.

Field survey of potato fields during the last
three Rabi seasons

Reconnaissance survey of potato fields
using five years of Google Earth historical

Sentinel-2 Level-2A images downloaded
from the Copernicus Data Space
Ecosystem

Sentinel-2 Bands 2-8, 8A, 11 and 12
selected for potato field extraction

Spectral signatures were collected from
pixels of different potato fields in the
study area

Potato field extraction using Spectral
Angle Mapper (SAM) classification with a
2° threshold

To improve mapping accuracy, potato
mapping was conducted thrice at ten-day
intervals during January of each year, and

the resulting maps were integrated to

generate a composite distribution map.

Preparation of Block-wise Distribution of
Potato Fields over the Last Three Years

Comparison of Potato Field
Distribution across Blocks
over the Last Three Years

Fig 2: Methodology chart

Table 1: List of Sentinel-2 Level-2A (L2A) images used in the study

Season Scene Area Date of imagery

Band Used

08/01/2026
QWF 18/01/2026
2025- 28/01/2026
2026 08/01/2026
QXF 18/01/2026
28/01/2026
03/01/2025
QWF 18/01/2025
2024- 28/01/2025
2025 03/01/2025
QXF 18/01/2025
28/01/2025
04/01/2024
QWF 14/01/2024
2023- 24/01/2024
2024 04/01/2024
QXF 14/01/2024
24/01/2024

Band 2,3,4 and 8 with 10 m spatial resolution
Band 5,6,7,8A, 11,and 12 with 20 m spatial resolution

~ 56 ~


https://www.geojournal.net/

International Journal of Geography, Geology and Environment

Results and Discussion

From the image analysis, two fan-shaped areas were
identified in southern West Bengal where almost all
agricultural fields are covered with potato crops during the
rabi season (Figure 3). The results of the Spectral Angle
Mapper (SAM) classification, using a threshold value of 2°,
indicate that the overall classification accuracy ranges from
92.15%, with a Kappa coefficient of 0.88, to 98.25%, with a
Kappa coefficient of 0.97. The accuracy assessment
indicates that single-date imagery provides lower accuracy
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in identifying potato fields than composite imagery
generated from three images acquired at approximately 10-
day intervals during the respective rabi seasons. However,
some Sentinel-2 images acquired in January 2024 were
partially affected by cloud cover, which may have
influenced the estimated potato cultivation area for 2024, as
suitable replacement imagery from the same period was not
available. The block-wise potato field areas are presented in
Figures 4, 5, and 6, where two distinct zones of potato
cultivation can be observed.
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Fig 3: Potato fields in the study area (shown in white) in January 2026
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Fig 4: Block-wise potato field area in 2024
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Fig 5: Block-wise potato field area in 2025
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Fig 6: Block-wise potato field area in 2026
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Conclusion

There are considerable variations in the extent of potato
cultivation across the study blocks over the last three years.
Among the study blocks within the ‘Potato Bowl’ of West
Bengal, Garhbeta-I Block in Paschim Medinipur recorded
the largest area under potato cultivation in 2024, covering
6,216 hectares. In 2025 and 2026, Kotulpur Block in
Bankura district recorded the largest areas under potato
cultivation, covering 6,238 hectares and 6,934 hectares,
respectively. Other important potato-producing blocks
include Jamalpur, Chandrakona-I, Goghat-II, Keshpur, and
Dhaniakhali. Among the study blocks, Pursurah,
Tarakeswar, Chandrakona-II, Goghat-II, and Kotulpur have
more than 25% of their respective geographical areas under
potato cultivation. However, this is a preliminary study, and
further ground verification and detailed analysis are required
to improve the accuracy and precision of the findings.
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