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Abstract
Harvests distinguishing proof from remotely detected pictures is fundamental because of utilization of remote identifying
images as a contribution for rural and monetary arranging by the government and private offices. Accessible satellite
sensors like IRS AWIFS, LISS, SPOT 5 and furthermore LANDSAT, MODIS are great wellsprings of multispectral
information with various spatial resolutions and Hyperion, Hy-Map, AVIRIS are great wellsprings of hyper-Spectral.
The technique for current research is choice of satellite information; utilization of appropriate strategy for arrangement
and checking the accuracy. From most recent four decades different specialists have been taking a shot at these issues up
to some degree yet at the same time a few difficulties are there like numerous products distinguishing proof, separation
of harvests of the same sort this paper gives a general survey of the work done in this vital zone. Multispectral and hyperspectral images contain spectral data about the crops. Good delicate registering and examination aptitudes are required
to order and distinguish the class of enthusiasm from that datasets. Various specialists have worked with supervised and
unsupervised arrangement alongside hard classifiers and also delicate processing strategies like fuzzy C mean, support
vector machine and they have been discovered distinctive outcomes with various datasets.
Keywords- Geoinformatics, Crop, Satellite images, Hyper-spectral, Microwave.

1. Introduction
Remote detecting, especially satellites offer a tremendous wellspring of information for concentrate
spatial and transient changeability of the ecological parameters. Remote detecting has indicated
extraordinary guarantee in recognizing the yields developed in the agrarian land (Tripathi et al.,
2013; Aich et al., 2017). The resultant data has been observed to be helpful in the expectation of
yield generation and of land utilized. It assumes a noteworthy part of edit characterization, trim
well-being and yield evaluation. Since the soonest phases of product grouping with advanced
remote detecting information, various methodologies in view of managed and unsupervised
arrangement procedures have been utilized to delineate disseminations of harvests with optical
information and characterize trimming rehearses (Lee et al., 2009; Rai et al., 2011; Vishwakarma
et al., 2016). The hyper spectral information contains hypercube with no. of groups which
additionally go about as a decent wellspring of data. The littlest transmission capacity of the hyper-
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ghastly information educates fine insight concerning the yields alongside inside contents.
Microwave remote detecting additionally gives some unmistakable data identified with crops.
Among the different utilizations of space innovation, agrarian applications have gotten more
noteworthy consideration in India (Singh et al., 2014; Tomar et al., 2017; Singh et al., 2017a). The
utilizations of remote detecting procedures in the field of farming are wide and shifted running
from edit separation, stock, evaluation, parameter recovery what's more, evaluating long haul
changes of the product condition. Data on the trim real estate, yield, generation and product
condition are essential contributions for reasonable arranging related to acquirement and
import/trade approaches of the legislature (Wardlow and Egbert, 2008). Remote Sensing
frameworks having the ability to give the customary, succinct, multi-fleeting and multi-ghostly
scope of the nation are assuming an essential part in giving such data. Fruitful propelling of the
Indian Remote Detecting Satellites (IRS) and astounding information accessible in enhanced
spatial determination from IRS-1C/1D and IRS-P6 (Resourcestat-1) has given more prominent
catalyst to these exercises. Run of the mill unearthly reflectance of a product shelter demonstrates
retention because of shades in the obvious district (0.4 to 0.7 μm), and high reflectance in the Near
Infra-Red (NIR) district (0.7 to 1.1 μm) due to the inward cell structure of the clears out. The
assimilation at 1.45, 1.95 and 2.6 μm unearthly groups is for the most part because of leaf water
content. The ghastly reaction of a harvest covering is affected by i) green biomass exhibit, ii) leaf
range list (LAI), iii) shade focus, iv) development organize, v) distinction in social practices, vi)
stretch conditions and vii) covering engineering. Soil/water foundation is an essential affecting
element on the shade reflectance (Doraiswamy et al., 2003).
Each yield has its own design, developing period, development rate, shade fixation and so on
accordingly empowering segregation through remote detecting. Multi-date information might be
utilized to segregate two products having comparable marks as the harvest logbooks are diverse. A
measure of ingestion in red area reflectance in the close infrared locale is identified with energy
and strength of the product. The brilliance measured in red and infrared districts what's more, their
proportion, standardized contrast, straight blends and so on are great markers of vigour and
wellbeing/edit condition (Singh et al., 2017b; Singh and Kanga, 2017).
Under the IRS utilization programme started by Department of Space (DOS) in 1984, unique parts
of the issue of trim stock utilizing remotely detected information were examined. Deliberate plotlevel tests were completed on wheat and rice to comprehend their otherworldly conduct and to
create exact yield models utilizing phantom information. Ideas created have later been utilized to
evaluate trim yield utilizing space borne remotely detected information. Dadhwal et al. (1996),
checked on the approach and methods of Remote Sensing (RS) based yield separation and range
estimation including single date approach in light of most extreme probability arrangement and
progressive/development profile for trim order (Singh, 2016; Singh, 2017a). The crops considered
incorporate wheat, rice, sorghum, groundnut, rapeseed/mustard and cotton. Multi-worldly satellite
information is the main attainable wellspring of checking vast rural units to make a spatial database
of the different segments of the current agro-biological community. Studies completed inside the
nation and somewhere else have shown that multispectral remotely detected information could be
utilized adequately to recognize real products and to decide their ethereal degree.

272

International Journal of Mathematical, Engineering and Management Sciences
Vol. 3, No. 3, 271–279, 2018
https://dx.doi.org/10.33889/IJMEMS.2018.3.3-019

2. Geoinformatics for Crop Arrangement
The arrangement is the procedure where we change over multilayer input image in to single layer
topical guide. In any case, arranging remotely detected information into a topical guide remains a
test on the grounds that many variables, for example, the unpredictability of the scene in an
examination zone, chose remotely detected information, and picture preparing and characterization
approaches, may influence the accomplishment of a classification. Broadly there are two
methodologies for order, Supervised and Unsupervised (Bastiaanssen et al., 2000; Mishra and Rai,
2016). Unsupervised Classification is a bunching investigation in which pixel are assembled into
specific classes as far as the similitude in their ghastly esteems. In this explanatory technique all
pixels in the info Data are ordered into one of the gatherings determined by the examiner
previously. Before the characterization the picture investigator does not need to think about the
scene or spreads to be delivered during post handling each phantom group gets connected to
significant Label identified with real ground cover. Supervised Classification is a great deal more
perplexing than unsupervised classification in which the analyst should mindful about the ground
cover (Kanga, 2017; Kanga et al., 2017). The procedure of regulated order includes the
determination of suitable band with Definition of signature for preparing samples (Bauer, 1975;
Mishra et al., 2016). These signature forms foundation for the resulting classification. Care must
be taken in their choice. Choice of value preparing tests requires information of and comprehension
of the properties of the Different ground includes in the satellite symbolism. Visual translation amid
grouping depends on standard FCC (False Color Composite) produced utilizing green, red and
close IR groups having doled out the show firearms blue, green and red individually. Each product
has their own particular unmistakable inner structures, a few harvests may have likenesses, and
because of the peculiarity of each yield they have diverse spectral marks. It.is confounded to order
trims with the comparative inward structure or comparative reflectance conduct. For this situation,
hyper-ghostly symbolism assumes essential part to locate the moment contrast between these
frightfully comparable yields.
3. Application of Multispectral Images
Multispectral remote detecting frameworks utilize parallel sensor exhibits that identify radiation in
few wide wavelength bands. The multispectral airborne and additionally satellite remote detecting
innovations have been used as a far reaching hotspot with the end goal of the remote order of
vegetation. Contingent upon geographic territory, edit differences, field estimate, trim phonology
and soil condition diverse band proportions of multispectral information and Classifications plans
have been connected. Remote detecting is the act of inferring data about the world's property and
water surfaces utilizing pictures gained from an overhead viewpoint, utilizing electromagnetic
radiation in at least one areas of the electromagnetic range, reflected or transmitted from the world's
surface (Alderfasi and Nielsen, 2001; Mishra et al., 2014). Optical remote detecting gives a
backhanded technique for watching the physical procedures in plant shades. It wasn't until the mid1970's to mid 1980's the point at which the main Earth Observing (EO) satellites were propelled
that a huge research exertion was started to explore the utilization of multispectral pictures for trim
stock and yield creation. In site-particular agribusiness, three sorts of data can be gotten: (1) data
on occasionally stable conditions, (2) data on regularly factor conditions, and (3) data required to
analyze the reason for the product yield changeability and build up an administration system. This
examination fundamentally concentrates on the utilization of remote detecting to infer the third sort
of data. Remote detecting can be utilized as an analytic administration procedure to assess trim
yield fluctuation, help in the making of field administration zones in view of product energy and
soil changeability, and thus direct in-field soil testing to determine zone-based variable application
maps (Briscoe and Protz, 1982). Remote detecting is likewise a productive strategy for spatially
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portraying both site-particular yield biophysical parameters and also more extensive natural data
and for displaying. The benefit of remote detecting is that it permits the rancher access to data about
the soundness of the yield at more to develop development stages and substantially later in the
developing season. Other ground based innovations (e.g. plant tissue testing) might be excessively
unrealistic and work escalated in develop edit stages. Utilizing remote detecting all through the
developing season to characterize trim inconstancy conceivably furnishes ranchers with a star
dynamic strategy for curing crop worry preceding real yield misfortune. There have been many
examinations that have inspected the connection between districts of the electromagnetic range,
edit leaf structure, and substance constituents (Han et al., 2007). Leaf reflectance reactions to
ecological conditions that repress development; for the most part include expanded reflectance in
the obvious locale of the electromagnetic range and in the infrared areas if the anxiety is sufficiently
extreme to cause lack of hydration (Richards, 1993; Singh, 2017b; Roy et al., 2017).

4. Application of Hyper-Spectral Images
Hyper ghastly remote detecting imagers procure numerous, extremely thin, touching otherworldly
groups all through the obvious, close infrared, mid-infrared, and warm infrared segments of the
electromagnetic range. The hyper ghostly information contains gigantic volumes so it is hard to
characterize crops from it with some customary grouping strategies. The accessibility of hyper
unearthly information has defeated the requirements and restrictions of the low phantom and spatial
determination symbolism, and cautious otherworldly signature. Hyperspectral imaging gives the
chance to picture the surface in a high number of restricted phantom groups to give a ceaseless
otherworldly bend. The hyperspectral picture solid shape is a three dimensional portrayal of the
range; it stresses the high unearthly determination. The short wavelengths are shown near the
outskirt of the picture plane, though to the back of the shape the wavelengths are expanding.
Hyperspectral imaging spectrometers secure information in touching groups over an extensive
variety of the electromagnetic range inactively. The sun is the light source and the sun oriented
irradiance bend demonstrates a diminishing pattern with expanding wavelength. The recorded atsensor-brilliance bend when all is said in done takes after the sunlight based irradiance bend.
Moreover, the deliberate at-sensor-brilliance is influenced by cooperations of the environment with
the occurrence and reflected sunlight based radiation. The lit up and reflected vitality is scattered
and consumed by environmental gasses and particles which impacts the deliberate vitality that is
reflected by the question and got by the instrument (Thenkabail et al., 2011). On account of an
optical instrument conveyed by a satellite, the electromagnetic vitality needs to pass the air. Inside
the air, the radiated or reflected light from the watched target is scattered or consumed which will
impact the deliberate brilliance. The brilliance esteems are in this way reliant on brightening force
and heading. Contrasted with this, reflectance spectra are characterized as the proportion of
measure of light reflected from an objective to the measure of occurrence light. This clarifies why
the reflectance is autonomous from light. Otherworldly reflectance is unit less and goes in the
vicinity of 0 and 1.0 (Lillesand et al., 2008). Opportune observing of harvest development status is
essential for dynamic in-season site particular product administration, the location of plant
imperativeness, appraisal of occasional creation and additionally ecological contamination control
and yield expectation (Thenkabail et al., 2004).
The estimation of these parameters should be possible all the more proficiently by non-ruinous
ghastly reflectance perceptions, got from field, airborne or satellite based sensors. For the linkage
of yield parameters with otherworldly reflectance estimations, various vegetation files were created
(Fava et al., 2009) that depend on the comprehension of reflectance conduct. Vegetation lists
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acquired from ghastly reflectance estimations are intended to improve the vegetation cover flag
while limiting the reaction of different foundation materials. They are mostly in view of the contrast
between low reflection because of solid retentions by foliar colors in the red range and high
impression of basic segments (cell dividers) in the close infrared range (Lillesand et al., 2008). In
the previous decades, many endeavors have been made to gauge edit parameters at territorial level,
either straightforwardly from remote detecting information or by absorbing remote detecting
information into trim models. A great deal of earth perception satellites conveying multispectral
imaging sensors, which give information that can be utilized for the computation of expansive band
vegetation lists. Vegetation lists figured from the noticeable and close infrared groups of
multispectral scanners have been utilized to assess trim parameters, for example, standing biomass
and grain yield and plant nitrogen content at higher vegetation densities, standard broadband
vegetation files, for example, Simple Ratio (SR) or Normalized Difference Vegetation Index
(NDVI) is by and large less precise and have a tendency to immerse, which brings about a
constrained expectation estimation of product parameters when LAI surpasses two. Upgrades could
be accomplished by utilizing hyperspectral radiometers, which can secure a nonstop
electromagnetic range for every pixel in the vicinity of 350 and 2500 nm. A determination of
standard vegetation records utilized for examining and checking of spatial and fleeting varieties of
vegetation stands are abridged. Past thin band standard vegetation records, imaging spectroscopy
gives the chance of utilizing more satisfactory wavebands or waveband mixes to assess biophysical
parameters. Limit band vegetation lists other than standard NDVI were effectively utilized for
biomass and nitrogen estimation of winter wheat in the Northern China Plain (Guerrero et al.,
2012); whereby the immersion impact at full shade cover was lessened. Enhancements concerning
plant parameter estimation with various waveband. Be that as it may, Doraiswamy et al. (2004)
showed that biophysical parameters could be better evaluated by multivariate techniques, for
example, incomplete slightest square relapse since 2-channel vegetation files make just utilization
of a little subset of the accessible ghastly data. Next to the favourable circumstances and vigour of
vegetation lists for biomass estimation, a disadvantage is the need of reference information for
display adjustment. Option and more unpredictable evaluation approaches are physically based
radiative exchange models. These models recreate the hyperspectral signature and remotely
detected information can be utilized for display recalibration. A considerable measure of studies
have been directed on enhancing the execution of hyperspectral vegetation lists both on extracted
leafs and in situ estimations, however there are just a couple of studies managing hyperspectral
imaging on a provincial level (Manjunath et al., 2011). By utilizing high phantom determination
space conceived radiometers (e.g. Hyperion sensor on Earth Observation-1 satellite), point by point
variety in the electromagnetic range in the vicinity of 400 and 2500 nm can be measured over a
wide region, making this approach more productive for substantial scale exactness trim
administration.

5. Application of Microwave Remote Sensing Images
Microwave remote detecting, utilizing microwave radiation with wavelengths from around 1
Centimeters to a couple of many centimeters empower perception in all sort climate condition with
no limitation by cloud or rain. That is the reason it can infiltrate through overcast cover, cloudiness,
tidy, and everything except the heaviest precipitation. This is one of the points of interest which is
unrealistic with noticeable and infrared remote sensing. Microwave remote detecting gives
extraordinary data to ocean wind and waves heading which is gotten from recurrence qualities,
Doppler's impact, Polarization, back disseminating and so forth. That can't be seen by noticeable
and infrared sensors. Optical remote detecting is a great hotspot for crops grouping despite that its
confinement because of natural interface like mists which comes about into dissipating impact and
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we can't get the fine subtle elements from that images, In that case Microwave Remote detecting
assumes great part. Working in microwave district of the electromagnetic range, enhance flag
entrance inside vegetation and soil focuses on the more drawn out wavelength of the RADAR
framework are not influenced by overcast cover or murkiness. RADAR framework transmits
microwave motion at a particular wavelength as indicated by their outline detail.
When contrasted with optical sensors, spaceborne Synthetic Aperture Radar (SAR) instruments can
conquer inborn confinements of optical frameworks inferable from its all climate, day and night
obtaining capacities. This permits a more solid and steady rice observing amid the developing
season. Particularly short wavelength SAR (X-and C-band) associates with the upper piece of the
yield overhang, in this manner offers the possibility to recover trim biophysical parameters (Liu et
al., 2002). Contrasted with this, more drawn out wavelength (L-band) gives a more profound
entrance into the vegetation and subsequently a higher affectability to general plant biomass (Ulaby
et al., 1996). To profit by both optical and SAR information, there are examinations that utilization
correlative data from the two frameworks, e.g., for edit sort mapping or trim condition estimation
(Ulaby and Bush, 1976).
An impressive number of research ventures have been set up to examine the capacity of microwave
information for agrarian observing since the primary SAR satellites have been accessible for logical
and business utilize. Over all frequencies and product sorts, the accompanying viewpoints have
been tended to: soil dampness recovery (Guindon et al., 1980), SAR backscatter examination as a
component of product biophysical parameters and their transient change (Bausch, 1993).
Consequences of the specified investigations affirm that microwave backscatter is exceptionally
delicate to various harvest sorts and to changes in the product shade because of expanding biomass
amid the developing cycle. In spite of good outcomes in edit checking, it must be viewed as that
the recorded SAR backscatter from a vegetated surface is a component of a few physical properties.
These are edit sort, surface harshness, soil dampness, vegetation structure and plant dampness
content and in addition sensor design (e.g., recurrence, polarization and occurrence point). Other
than parameter estimation in view of a direct reversal from the recorded flag or incorporating SAR
into development displaying, there additionally have been promising outcomes by utilizing rehash
pass SAR interferometric lucidness with one day counterbalance for vegetation biomass estimation
(Brown et al., 1982). For rice edits, the transient backscattering conduct has been widely detailed
and comprehended in various examinations in light of spaceborne C-band information specified
previously. Similarly to C-band information, substantially less exertion has been put on the
utilization of spaceborne X-band information in rice application. This is basically because of the
absence of spaceborne X band frameworks in the most recent decades. With the dispatch of
TerraSAR-X and Cosmo Skymed in 2007, X-band information picked up enthusiasm for rice
checking.

6. Conclusion
Remote detecting images go about as great hotspot for basic leadership identified with crops
observing and mapping in the optical region, Multispectral images give much detail for general
vegetation mapping in the substantial region. Though it is having constraint because of wide
wavelength and spatial determination we can't separate harvests of the comparative sort, all things
considered hyper-ghastly images performs well, Selection of ghostly groups in hyper-otherworldly
images is additionally very difficult assignment. By applying different hard and in addition delicate
classifiers we can get great characterization comes about. Some constraint of optical remote
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detecting can be overwhelmed by melding optical remote detecting images with microwave remote
detecting images.

References
Aich, S., Singh, S. K., Kanga, S., & Sudhanshu (2017). Wheat acreage area of Jalandhar district in Punjab
and health monitoring of crop growing stage. International Journal of Advanced and Innovative
Research, 6(9), 1-8.
Alderfasi, A. A., & Nielsen, D. C. (2001). Use of crop water stress index for monitoring water status and
scheduling irrigation in wheat. Agricultural Water Management, 47(1), 69-75.
Bastiaanssen, W. G. M., Molden, D. J., & Makin, I. W. (2000). Remote sensing for irrigated agriculture:
examples from research and possible applications. Agricultural Water Management, 46(2), 137-155.
Bauer, M. E. (1975). The role of remote sensing in determining the distribution and yield of crops. Advances
in Agronomy, 27, 271-304.
Bausch, W. C. (1993). Soil background effects on reflectance-based crop coefficients for corn. Remote
Sensing of Environment, 46(2), 213-222.
Briscoe, B., & Protz, R. (1982). Manual and automatic crop identification with airborne radar
imagery. Photogrammetric Engineering & Remote Sensing, 48, 101-109.
Brown, R. J., Bernier, M., Fedosejevs, G., & Skretkowicz, L. (1982). NOAA-AVHRR crop condition
monitoring. Canadian Journal of Remote Sensing, 8(2), 107-117.
Dadhwal, V. K., Parihar, J. S., Medhavy, T. T., Ruhal, D. S., Jarwal S. D., & Khera, A. P. (1996).
Comparative performance of thematic mapper middle-infrared bands in crop discrimination.
International Journal of Remote Sensing, 17(9), 1727-1734.
Doraiswamy, P. C., Hatfield, J. L., Jackson, T. J., Akhmedov, B., Prueger, J., & Stern, A. (2004). Crop
condition and yield simulations using Landsat and MODIS. Remote Sensing of Environment, 92(4), 548559.
Doraiswamy, P. C., Moulin, S., Cook, P. W., & Stern, A. (2003). Crop yield assessment from remote sensing.
Photogrammetric Engineering & Remote Sensing, 69(6), 665-674.
Fava, F., Colombo, R., Bocchi, S., Meroni, M., Sitzia, M., Fois, N., & Zucca, C. (2009). Identification of
hyperspectral vegetation indices for Mediterranean pasture characterization. International Journal of
Applied Earth Observation and Geoinformation, 11(4), 233-243.
Guerrero, J. M., Pajares, G., Montalvo, M., Romeo, J., & Guijarro, M. (2012). Support Vector Machines for
crop/weeds identification in maize fields. Expert Systems with Applications, 39(12), 11149-11155.
Guindon, B., Harris, J. W. E., Teillet, P. M., Goodenough, D. G., & Meunier, J. F. (1980). Integration of
MSS and SAR data for forested regions in mountainous terrain. Proceedings of the 14th International
Symposium on Remote Sensing of the Environment, Ann Arber, Michigan, 1673-1690.
Han, L. J., Pan, Y. Z., Jia, B., Zhu, X. L., Xu, L., & Wang, S. (2007). Acquisition of paddy rice coverage
based on multi-temporal IRS-P6 satellite AWiFS RS-data. Transactions of the Chinese Society of
Agricultural Engineering, 23(5), 137-143.
Kanga, S. (2017). Forest cover and land use mapping using remote sensing and GIS Technology. Suresh
Gyan Vihar University Journal of Climate Change and Water, 1(2), 13-17.
Kanga, S., Singh, S. K., & Sudhanshu (2017). Delineation of urban built-up and change detection analysis
using multi-temporal satellite images. International Journal of Recent Research Aspects, 4(3), 1-9.

277

International Journal of Mathematical, Engineering and Management Sciences
Vol. 3, No. 3, 271–279, 2018
https://dx.doi.org/10.33889/IJMEMS.2018.3.3-019
Lee, E., Chase, T. N., Rajagopalan, B., Barry, R. G., Biggs, T. W., & Lawrence, P. J. (2009). Effects of
irrigation and vegetation activity on early Indian summer monsoon variability. International Journal of
Climatology, 29(4), 573-581.
Lillesand, T., Kiefer, R., & Chipman, J. (2008). Remote sensing and image interpretation, 6th ed., New York,
NY: John Wiley & Sons, 756 p.
Liu, L., Wang, J., Bao, Y., Huang, W., Ma, Z., & Zhao, C. (2002). Predicting winter wheat condition grain
yield and protein content using multi - temporal EnviSat - ASAR and Landsat TM satellite images.
International Journal of Remote Sensing, 27(4), 737-753.
Manjunath, K. R., Ray, S. S., & Panigrahy, S. (2011). Discrimination of spectrally-close crops using groundbased hyperspectral data. Journal of the Indian Society of Remote Sensing, 39(4), 599-602.
Mishra, V. N., & Rai, P. K. (2016). A remote sensing aided multi-layer perceptron-Markov chain analysis
for land use and land cover change prediction in Patna district (Bihar), India. Arabian Journal of
Geosciences, 9(4), 249.
Mishra, V. N., Rai, P. K., & Mohan, K. (2014). Prediction of Land Use changes based on Land Change
Modeler (LCM) using remote sensing: A case study of Muzaffarpur (Bihar), India. Journal of the
Geographical Institute, 64(1), 111-127.
Mishra, V. N., Rai, P. K., Kumar, P., & Prashad, R. (2016). Evaluation of Land Use/Land Covers
classification accuracy using multi-temporal remote sensing images. Forum Geographic, 15(1), 45-53.
Rai, P. K., Sweta, Mishra, A., & Onagh, M. (2011). Multi seasonal IRS-IC LISS III data for change detection
analysis and accuracy assessment: a case study. Journal of GIS Trend, 2(2), 14-19.
Richards, J. A. (1993). Remote sensing digital image analysis: an introduction. Springer-Verlag, Berlin,
1993.
Roy, B., Kanga, S., & Singh, S. K. (2017). Assessment of land use/land cover changes using geospatial
technique at Osian-Mandore, Jodhpur (Rajasthan). International Journal of Scientific Research in
Computer Science, Engineering and Information Technology, 2(5), 73-81.
Singh, S. K. (2016). Geospatial technique for land use/land cover mapping using multi-temporal satellite
images: a case study of Samastipur district (India). Environment & We An International Journal of
Science & Technology, 11(4), 75-85
Singh, S. K. (2017a). Evaluation of flood and waterlogging dynamics in indo-gangetic plain using geospatial
technique: a review. Open Access International Journal of Science and Engineering, 2(3), 1-7.
Singh, S. K. (2017b). Delineation of waterlogged areas in Vaishali district (Bihar) using normalized
difference water index. Suresh Gyan Vihar University Journal of Climate Change and Water, 1(2), 3337
Singh, S. K., & Kanga, S. (2017). Mapping of salt affected and waterlogged areas using geospatial technique.
International Journal of Recent and Innovation Trends in Computing and Communication, 5(5), 12981305.
Singh, S. K., Kumar, V., & Kanga S. (2017b). Land use/land cover change dynamics and river water quality
assessment using geospatial technique: a case study of Harmu river, Ranchi (India). International
Journal of Scientific Research in Computer Science and Engineering, 5(3), 17-24.
Singh, S. K., Mishra, S. K., & Kanga, S. (2017a). Delineation of groundwater potential zone using geospatial
techniques for Shimla city, Himachal Pradesh (India). International Journal for Scientific Research and
Development, 5(4), 225-234.

278

International Journal of Mathematical, Engineering and Management Sciences
Vol. 3, No. 3, 271–279, 2018
https://dx.doi.org/10.33889/IJMEMS.2018.3.3-019
Singh, S. K., Pandey, A. C., Rathore, V. S., & Nathawat, M. S. (2014). Evaluating factors responsible for
contrastic signature of wasteland development in northern & southern Ganga plains (Bihar State, India)
with focus on waterlogging. Arabian Journal of Geosciences, 7(10), 4175-4190.
Thenkabail, P. S., Enclona, E. A., Ashton, M. S., & Van Der Meer, B. (2004). Accuracy assessments of
hyperspectral waveband performance for vegetation analysis applications. Remote Sensing of
Environment, 91(3-4), 354-376.
Thenkabail, P. S., Lyon, J. G., & Huete, A. (2011). Advances in hyperspectral remote sensing of vegetation
and agricultural croplands. In Hyperspectral Remote Sensing of Vegetation (pp. 3-36). Taylor & Francis,
CRC Press.
Tomar, P., Kanga, S., Sudhanshu, & Singh S. K. (2017). Natural resource database generation for parts of
Raebareli, districts of UP. International Journal for Science and Advance Research in Technology, 3(9),
77-88.
Tripathi, R., Sahoo, R. N., Gupta, V. K., Sehgal, V. K., & Sahoo, P. M. (2013). Developing vegetation health
index from biophysical variables derived using MODIS satellite data in the Trans Gangetic plains of
India. Emirates Journal of Food and Agriculture, 25(5), 376–384.
Ulaby, F. T., Dubois, P. C., & Zyl, J. J. V. (1996). Radar mapping of surface soil moisture. Journal of
Hydrology, 184(1-2), 57-84.
Ulaby, F. T., & Bush, T. F. (1976). Monitoring wheat growth with radar. Photogrammetric Engineering &
Remote Sensing, 42(4), 557-568.
Vishwakarma, C. S., Thakur, S., Rai, P. K., Kamal, V., & Mukharjee, S. (2016). Changing Land trajectories:
A case study from India using remote sensing. European Journal of Geography, 7(2), 63-73.
Wardlow, B. D., & Egbert, S. L. (2008). Large-area crop mapping using time-series MODIS 250m NDVI
data: an assessment for the U.S. central great plains. Remote Sensing of Environment, 112(3), 10961116.

279

