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ARTICLE INFO ABSTRACT
Keywords: Plasma cladded optical fiber (PCOF) is numerically investigated which exhibits tunable guiding
Unconventional optical waveguides properties. The effect of plasma frequency on mode field diameter, longitudinal propagation
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constant and modal dispersion are investigated thoroughly. It is shown that propagation features
of PCOFs could be manipulated dynamically (online) by varying the plasma frequency; suggesting
its potential applications in addressing coupling issues and dispersion management. Possibility of
manipulation of propagation constant carries the potential for applications in delays and buffers.
It is further observed that the nature of dispersion curve of HE;; mode of PCOF is usual but could
be made more flattened compared to the dielectric fiber by using appropriate plasma frequency
which is promising for dispersion management. As fibers with tunable guiding properties have
numerous potential applications in optical processing and integrated optics, proposed work
should be of high interest from the fundamental as well as engineering point of view.

1. Introduction

The spectacular growth in the demand of high data transfer speed of audio/video signals and availability of higher bandwidth
prompted the revolution in the field of optical communications. Dynamic (online) control (especially via electrical tuning) over optical
characteristics e.g. dispersion remains favorable choice for multifold applications in integrated photonics [1,2]. To obtain desired
guided mode properties (in the quest to mitigate the future demands of bandwidth), various improvements in fiber geometry and core -
cladding materials have been introduced and analyzed [3-6]. Theoretical innovations in fiber geometry and core-cladding materials
have put up some unconventional waveguide structures, e.g., helically cladded optical fiber (HCOF), which have been cited to be
useful in externally manipulating the propagation characteristics of guided modes [7-13]. Such manipulations are possible through
helix pitch angle- the angle made by helical turns with the normal on fiber axis. Such fibers have emerged as unconventional optical
waveguides accompanying many distinct characteristics compared to the conventional optical fibers. However, the introduction of
helical windings at the core-cladding interface displays a complex structure of the round optical fiber from manufacturing point of
view. Optical fibers loaded with plasma either in its core or in cladding region, falls under unconventional optical waveguides, have
been an emerging subject of research investigations.

In the core of the above-mentioned research investigations is the quest to manipulate the guiding properties of fiber by some
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Keywords: Coupled tapering/uptapering phenomenon of two coaxially co-propagating mutually incoherent
Optical solitons beams of same frequency with finite loss/gain is investigated in this paper for Kerr nonlinear
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medium. The phenomenon is investigated, in detail, for different situations and parameters for
coupling coefficient equal to 2 and 2/3.

1. Introduction

Optical spatial solitons (or self-trapped optical beams) are due to a balance between diffraction and nonlinear focusing effects [1].
For a given nonlinear medium (i.e., nonlinear coefficient), proper choice of intensity and width of optical beams, creation of bright as
well as dark spatial solitons is possible. A bright soliton is a self-trapped optical beam having bell shaped intensity profile, while, a dark
soliton has a dip at the center of its intensity profile. Phenomenon of spatial solitons formation has been a subject of profound interest
for scientists and technologists as those have been identified as potential candidate in all-optical gates and interconnects. There is one
very interesting phenomenon in relation to the spatial solitons or self-trapped beams which is called as self-tapering/self-uptapering
[2,3]. Self-tapering/self-uptapering of spatial solitons is the only means by which width of a self-trapped optical beam could be
manipulated all-optically, i.e., without using any fabricated structure [2]. Self-tapering/self-uptapering of solitons has been investi-
gated in recent past for one bright soliton beam in (i) Kerr medium [2], (ii) saturable medium [3,4], (iii) elliptic core fiber [5] and (iv)
cubic-quintic medium [6]. In addition to self-tapering/self-uptapering of one beam, coupled tapering/uptapering of two bright soliton
beams has also been investigated [7,8]. Further, coupled tapering/uptapering of two dark soliton beams has been recently investigated
[9].

The potential applications of self-tapering/self-uptapering include optically induced waveguide tapers/uptapers [3], optically
tunable adiabatic beam splitter [10] and small-scale self-focusing [11]. It is worth to add here that the phenomenon
self-tapering/self-uptapering is equally valid in time domain and thus have potential applications in reshaping of Gaussian pulses in
fiber amplifiers (gain media) and in optical fibers with finite (non-zero) losses.
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HIGHLIGHTS

e BTE increased by 13% use of 5% DTBP at 69% load as compared to diesel fuel.

e BTE increased by 6% with 3% DTBP at 40% use of H, as compared to diesel fuel.

e NOy reduced by 27% with 1% DTBP and 40% H, at 69% load as compared with DFD mode.
o DTBP reduces NOy as well as the CO, HC and smoke opacity of the DFD engine.
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ABSTRACT

Today, the world faces a number of challenges on global level. The optimum replacement
for fossil fuels is one of these challenges. Hydrogen in the past has been and continues to
be used by numerous researchers in diesel engines. However, high NO, emissions and low
replacement of hydrogen fuel are the concern with many researchers. In the present study,
di-tert butyl peroxide (DTBP) has been used as an additive in diesel fuel, to investigate the
performance and exhaust emissions of the diesel engine working on dual fuel mode by
using hydrogen as secondary fuel. At low, medium and high load conditions, the maximum
increase in brake thermal efficiency was observed to be 87.50%, 14.68% and 5.89%
respectively for 1%, 3% and 5% of additive (DTBP) by 40% of hydrogen fuel substitution, as
compared to diesel fuel operation. Moreover, by addition of 4% di-tert butyl peroxide
(DTBP) in diesel engine working on dual fuel mode showed 33.82%, 10.27% and 29.27%
reduction in NOy emission at low, medium and high load conditions respectively at 40%
hydrogen substitution, as compared to dual fuel operation using hydrogen as secondary
fuel without additives. By addition of 5% additive (DTBP) at 69% load condition and 40%
hydrogen substitution, reduces CO emissions by 38.66% as compared to dual fuel opera-
tion, using hydrogen as secondary fuel.
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ABSTRACT

This study aims to analyze the shoreline oscillations of three estuarine Islands in Sundarban delta and its
impact on mangrove forests around the Islands. Six multi-temporal Landsat images spanning 42 years
(1975-2017) have been used in the study. Band ratio was computed to discriminate the water line from the
land, which was later digitized. Digital shoreline analysis system (DSAS) was employed for estimation
and analysis of the shorelines changes by End point rate (EPR) model and Linear regression rate (LRR)
model after laying transects offshore of the baseline. Sea level and topography of the islands have also
been analyzed. To assess the mangrove health, time series Normalized Differential Vegetation Index
(NDVI) analysis has been performed using the Mann Kendal Tau statistics and Sen's slope. Mangrove
degradation maps were produced from the data and combined with evidences collected from field works.
The results point to a very dynamic shoreline ensuing in erosion of mangrove forests while some areas do
show encouraging trends due to sustained accretion especially in the southern and eastern parts. Overall
erosion is higher than accretion in the Islands. Results show that NDVI has been decreasing along patches
that are near to erosion hotspots irrespective of climatic trends. Thus it can be concluded that mangrove
forests are under severe stress due to shoreline ingression and sea level rise and not climatic alterations.
Going forward this work could provide significant information on the nature of shoreline changes and

could assist in sustainable development for Sundarban biodiversity niche management.
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Abstract: Hippophae rhamnoides L. is a plant of immense ethnopharmacological importance and is a
known source for various valuable biochemicals and nutraceuticals. The production of folate, a vitamin
involved in several vital functions, in this plant is rather poorly understood. Herein, we investigate the
hypothesis that rhizobial bacteria serve the plant in this essential vitamin’s biosynthesis. Bacterial
strains of Bacillus, Azorhizobium, Frankia, Paenibacillus, Brevibacillus and Pseudomonas, were
isolated from the rhizosphere of the plant. HPLC and LCMS were used to trace the production of intra
and extra-cellular folate by representative rhizospheric bacterial strains in vitro. From the seventeen
functionally characterized bacterial strains of the plant’s rhizosphere, thirteen produced significant
amounts of folate. Azorhizobium BR5401 produced the maximum amount of folic acid (424 pg/mL),
and Bacillus GY 779 was the only strain capable of producing both intracellular and extra-cellular folic
acid. The Open Reading Frame coding for dihydroneopterin aldolase, an enzyme involved in folate
biosynthesis, was found in one of the representative isolates. Our experimental findings help us to
suggest that the folate synthesized by rhizobial bacteria is transported to the plant, highlighting a
significant benefit of coexistence.

Keywords: Sea buckthorn; Rhizosphere; Folate; HPLC; Dihydroneopterin aldolase

Introduction

Plant roots impact the rhizospheric soil and microorganisms, which affect the plant’s growth and
survival. Numerous microbial populations residing in the rhizosphere get shelter and protection because
of the convincing exchange made by them in return. This adjuvant exchange has been widely studied by
scientists and researchers because they spotlight the chief molecules anchoring such a relationship. The
plant Hippophae rhamnoides L., commonly known as “sea buckthorn” (SBT), is abundantly found in
cold temperate regions of Europe and Asia. In the Indian subcontinent, it is found along the banks of the
river Indus (or Sindh) and throughout the Himalayan region. The plant grows in the wild under adverse
climate conditions and is also helpful in soil conservation because its well-developed root system fixes
the soil horizontally. It offers highly desirable characteristics that find application in medicinal, food, and
animal fodder sectors.
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Abstract

The present paper designed to understand the variations in the atmospheric pollutants viz. PM;, PM, 5, SO,, NO,, and CO
during the COVID-19 pandemic over eight most polluted Indian cities (Mumbai, Delhi, Bangalore, Hyderabad, Lucknow,
Chandigarh, Kolkata, and Ahmedabad). A significant reduction in the PM, 5 (63%), PM;( (56%), NO, (50%), SO, (9%), and
CO (59%) were observed over Major Dhyan Chand Stadium. At Chhatrapati Shivaji International Airport, a decline of 44% in
PM, 5 and 50% in PM, was seen just a week during the initial phase of the lockdown. Gaseous pollutants (NO,, SO, & CO)
dropped up-to 36, 16, and 41%, respectively. The Air Quality Index (AQI) shows a dramatic change from 7% to 67% during
observation at Chandigarh and Ballygunge during the inspection. Whereas, Ahmedabad, Worli, Income Tax Office, Talkatora,
Lalbagh, and Ballygaunge have showed a significant change in AQI from 25.76% to 68.55%. However, Zoo Park, CST, Central
School, and Victoria show relatively low variation in AQI in the range of 3.0% to 14.50% as compare to 2019 after lockdown.
Hybrid Single-Particle Lagrangian Integrated Trajectory (HYSPLIT) analysis suggested that long range transportation of pol-
lutants were also a part and parcel contributing to changes in AQI which were majorly coming from the regions of Iran,
Afghanistan, Saudi Arabia, as well as a regional grant from Indian Gangatic plains and Delhi Non-capital region.

Keywords COVID-19 - Coronavirus - Air quality index - Back trajectories - India

1 Introduction
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Abstract: The aim of this research is to develop a mechanism to help medical practitioners predict and
diagnose liver disease. Several systems have been proposed to help medical experts by diminishing
error and increasing accuracy in diagnosing and predicting diseases. Among many existing methods, a
few have considered the class imbalance issues of liver disorder datasets. As all the samples of liver
disorder datasets are not useful, they do not contribute to learning about classifiers. A few samples
might be redundant, which can increase the computational cost and affect the performance of the
classifier. In this paper, a model has been proposed that combines noise filter, fuzzy sets, and boosting
techniques (NFFBTs) for liver disease prediction. Firstly, the noise filter (NF) eliminates the outliers
from the minority class and removes the outlier and redundant pair from the majority class. Secondly,
the fuzzy set concept is applied to handle uncertainty in datasets. Thirdly, the AdaBoost boosting
algorithm is trained with several learners viz, random forest (RF), support vector machine (SVM),
logistic regression (LR), and naive Bayes (NB). The proposed NFFBT prediction system was applied
to two datasets (i.e., ILPD and MPRLPD) and found that AdaBoost with RF yielded 90.65% and
98.95% accuracy and F1 scores of 92.09% and 99.24% over ILPD and MPRLPD datasets,
respectively.

Keywords: Fuzzy set; imbalanced data; liver disease prediction; machine learning; noise filter

1 Introduction

Liver diseases are the leading cause of death in India and across the world. Approximately two million
people die annually because of liver disease throughout the world. In India alone, 216,865 people died
from liver disease in 2014, representing 2.44% of all deaths in the country. In 2017, the number of deaths
increased to 259,749, representing 2.95% of all deaths [1].

Diagnosing liver disease in its early stages is a complicated task, as the liver continues to perform
normally until it is severely damaged [2]. The diagnosis and treatment of liver disease are performed by
medical experts. However, inappropriate treatment sometimes wastes time and money and causes the
loss of life. Consequently, the development of an efficient and automatic liver disease prediction system
is necessary for efficient and early diagnosis. Automated liver prediction systems take advantage of the
data generated from the liver function test (LFT). This system can support the medical practitioner in
diagnosing liver disease with less effort and more accuracy. The classification technique of a machine
learning algorithm is applied when developing automated disease prediction systems [3,4]. The purpose
of the classification algorithm is to predict the class label of an unknown instance [5] and work
adequately when the instances of the dataset are uniformly distributed among all the classes (balanced)
[6]. Most healthcare datasets, such as those for breast cancer [7,8], heartbeat [9], diabetes [10—13],
kidney [14], and liver disorders [15—17], involve class imbalance. The standard classification performs
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Majuli is the world’s largest Riverine Island, formed by the head- Received 7 August 2020
ward erosion and migration of the Brahmaputra River. It is a part of ~ Accepted 19 February 2021
the floodplains, which causes loss of arable lands, crops and farm-

ers’ livelihood. To cope and adapt, farming communality adopted

hydroponics farming. In this study, high-resolution satellite data

(~3 m) were deployed to detect hotspots of hydroponics growing

under flood conditions. A Getis—Ord Gi* spatial statistics technique

was employed along with vegetation indices. The spatial maps

exhibit that at several locations of Majuli Island, hydroponics was

detected during the monsoon season. In total, 14 major sites were

identified under hydroponics with a total area of 5.6 ha. The accu-

racy of hydroponics was assessed using precision and recall with

the F1 score of 0.94. Around six sites of hydroponics were also

validated with the independent high-resolution Google Earth

image. This study demonstrates the utility of spatial statistics tech-

nigque and high-resolution data for hotspot analysis of hydroponics

farming. The method can be adopted for making plans and policies

to identify locations for the commercialization of hydroponics farm-

ing, which could assist in food security, employment and farmer’s

livelihood and has the potential to meet the second sustainable

development goal (SDG).

1. Introduction

The worldwide population is growing rapidly over the decades, and the population will exceed
9.7 billion by 2050 (United Nations 2019) or by 2064 (Vollset et al. 2020). The highest population
increase will occur in developing countries (United Nations 2019), where major socio-economic,
food insecurity and poverty are the major issues. Under the burgeoning global population and
demand for food supply, an additional 60-70% of global food production may require to feed
the population by 2050 (Frona, et al., 2019). One of today’s agriculture challenges is to produce
and supply food production while making agriculture and food systems sustainable by
efficiently utilizing natural resources. The natural resources include mainly arable land, water
and air. Among them, water is a critical resource (Popp et al. 2014) whilst arable land is under

CONTACT Bikash Ranjan Parida @ bikashrp@gmail.com @ Department of Geoinformatics, School of Natural Resource
Management, Central University of Jharkhand, Ranchi, 835222, India
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ABSTRACT: Nimbolide, a major limonoid constituent of Azadirachta
indica, commonly known as neem, has attracted increasing research
attention owing to its wide spectrum of pharmacological properties,
predominantly anticancer activity. Nimbolide is reported to exert
potent antiproliferative effects on a myriad cancer cell lines and
chemotherapeutic efficacy in preclinical animal tumor models. The
potentiality of nimbolide to circumvent multidrug resistance and aid in
targeted protein degradation broaden its utility in enhancing
therapeutic modalities and outcome. Accumulating evidence indicates
that nimbolide prevents the acquisition of cancer hallmarks such as
sustained proliferation, apoptosis evasion, invasion, angiogenesis,
metastasis, and inflammation by modulating kinase-driven oncogenic
signaling networks. Nimbolide has been demonstrated to abrogate
aberrant activation of cellular signaling by influencing the subcellular

B
Proliferation Evasion

ide inhibits ion of cancer

ing to prevent

localization of transcription factors and phosphorylation of kinases in addition to influencing the epigenome. Nimbolide, with its
ever-expanding repertoire of molecular targets, is a valuable addition to the anticancer drug arsenal.

1. INTRODUCTION

Cancer is the second most common cause of death worldwide
and a major public health issue. Despite recent advances in
treatment options, the morbidity and mortality due to cancer
continue to increase." Furthermore, toxicity and adverse side
effects of chemotherapeutic agents as well as drug resistance
pose serious challenges to oncologists. Recent research efforts
on cancer drug discovery have therefore focused on natural
products that exhibit high therapeutic efficacy with low toxicity
and minimal side effects. A large number of phytochemicals
from medicinal plants have emerged as promising anticancer
drug candidates, and some of them have entered clinical trials.”
Of late, limonoids from the neem tree have received increasing
research attention for their potent antiproliferative effects.”*
Neem (Azadirachta indica A. Juss) is an evergreen tree of the
Meliaceae family, ubiquitously found in the Indian subcon-
tinent and widely distributed in Asia, Africa, and America.
Neem has gained enormous importance for its applications in
the agricultural and pharmaceutical industry, as well as for its
well-established ethnomedicinal value.”~” Neem has been used
as a food and folklore medicine to treat a variety of human
ailments and has won epithets such as “heal all”, “divine tree”,
“village dispensary”, “nature’s drug store”, and “tree of the 21%
century”. All parts of the neem tree have been documented to
display a wide range of pharmacological properties including
antiseptic, antiparasitic, analgesic, antimicrobial, antiulcer,
hepatoprotective, antihyperglycaemic, orodental protection,

© 2021 American Chemical Society

7 ACS Publications

3560

anti-inflammatory, immunomodulatory, and anticancer effects.
The antiproliferative effects of neem extracts and constituents
have been extensively documented in a wide array of cancer
cell lines in vitro and in preclinical animal tumor models in vivo.
Neem is recognized to inhibit the development and
progression of cancer by multiple mechanisms ranging from
prevention of procarcinogen activation and oxidative DNA
damage, upregulation of antioxidant and carcinogen detox-
ification systems, inhibition of tumor cell proliferation,
invasion, and angiogenesis, and induction of apoptosis.”®
The medicinal properties of neem have been attributed to
the rich array of over 400 structurally diverse and chemically
complex bioactive compounds, one-third of which are
tetranortriterpenoids or limonoids.”® The major limonoids
present in the neem tree include azadirachtin, azadiradione,
epoxyazadiradione, gedunin, 6-desacetyl nimbinene, nimbidin,
nimbin, nimolinone, and nimbolide. Nimbolide was found to
be the major contributor to the antiproliferative effects of
neem.” In this review, we provide an overview of the
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Abstract: 7KLUW\ JURXQGZDWHU VDPSOHV IURP RSHQ ZHOOV VDPSOHYV
VDPSOHV ZHUH FROOHFWHG DFURVV 'LVWULFW %DUDPXOOD -DPPX DG
I"HBY6& (H))H)S(H1& ++ *-$.[IH&S("HO,)1&1$/*2$)3,1/4, +,11$'5$./HES5'&$28&, *6, - 7$2'0H)! ($/*2$,&& -1, *$%38&%')#)8$9"#
[HES)I0%+)SI&HS)+, -1+ 1$/(,2, (B! $HH#31&/+$ *SH/138HBSI HS (/) *)$5'++ H2$/*$ &2HE&S))S:/;<-=/;>$/*2$/*,*)$)$
2@ $+A@ =@ T7KH GRPLQDQW K\GURJHRFKHPLFDO 73DO34EI$WEIHRAKEGS Q W L
FIH&I(1, %" ("SHHI2)BISIHSH) 1S H/1"H& *-$'5S (/&A™ 1HSE& (6)8SA(/1#&$%+1)$'5$:/B<-$C)$SBAD &D 1D YV
2@ 1D 1D . YV WRWDO FDWLRQV DQG &D 0J YV WRWDO FDWLRQV FOH
GRPLQDQW UROH RQ JURXQGZDWHU FKHPLVWU\ &KORUR DONMEEQH LQ
<~ 2%/ DQG DUH FDWHJRULVHG DV EDVH H[FKDQJH KDUG ZDWHU 7KH
WKH SHUPLVVLEOH FRQFHQWUDWLRQV DV SHU :+2 DQG %,6 VWRQGDUG
)0%+#)7$<- LQ VDPSOHV (& DQG 7'6¢ LQ VDPSOHY DQXLIJKHU WKDQ WKF
)3--H)! *-BIHS CHEI++$-8'3*2./1#8S$,)$)3, /A+#$5'8&$28,*6,*-7$2'04) !, ($/*2$+ CH#)!'(6$3)#) 8$9" #SDEF$C/+3#) $&/*-#)$5&.
W R ZLWK DQ DYHUDJH RI LQGLFDWLQJ WKH TXDOLW)\ IRU GU
JURXQGZDWHU LV VXLWDEOH IRU LUULJDWLRQ DV SHU WKH TXDOLW\ S
VRGLXP DGVRUSWLRQ UDWLR 6$5 DQG :LOFR[ FODVVL,FDWLRQ GLDJUI

Keywords: +\GURJHRFKHPLFDO DVVHVVPHQW *URXQGZDWHU 4XDOLW\ :DW|

Introduction HYDSRUDWLRQ RYHU H[SORLWDWLRQ FD

+HCH#+)8$9"3)7$-&'3*2./1#&S,)$4#, *-$2#%+#I#2$5/) 1 #&S!" *$*/13&#$
G&'3*2./'H&S,)$/*$, ¥ 1#-&/+$%/&I$' 5" #$"12& +'-, ([+$(L(+#SHAGHH*,)"H)$ !7$ [*2$ ) H3/+,!11$ ,)$ 4#,*-$ (0%&'0,)#28% 9"#$
%&'C,2#$ +/&-#)!$ -+'4/+$ &#)'3&(#$ '5S 5&#)"S ./1#&S 5'&$ DHBE 2HHR S5&H#) "$/*28H3/+,11$./'H#& S ) $&H#) 3+!#23./'H#&$(&,),)$,*$
GRPHVWLF DQG DJULFXOWXUDO SRUSH\)FOS! #S(F ISR KEI&b

OHJGDO e/ URW LD . KD
2IH3#S%et al 6 DdJ M D U 7KH FKHPRUHQAQWRR' JURXQGZDWHU KDV EHHQ VW

PHS 2372 [HS 2HUHD)S 367 CI ') -H-1t (5 5/ P28 'S NS S HB/+,I1$ 3),%- /4E$ H3/+,11$ 72,(4)
)3('$N)S-H#+-1$ 5 1"4S I&HITS 24#-8t#$ 'S5 ("#0,(1+$ ##e, - FDQHUMHH DQG 6UL YW WDYDOHMPDXSW
[¥2$ 141" & Yo' #* ($51(V&)$ +,6H$ /-8, (3+3&HTS 3&A/, I, *$ 1+ 9% FRQWUROOLQJ IDFWRUV DQG LQ/
LQGXVWULDO DFWLYLMILHYV %RNwR\WFYVEYY $GLPDOOD DQG 7DORRU D)
al E 5DYLQGUD DQG *DUJ , BE RS TRESE T ER R BRI R/ +$2,)1&,431,73
H(+32,5-5 F52,/7$ 1B (), 248/A+#S &#1)*)$ 5'8$ 2ting, &> G ZDWHU 'TXDOLWA LQGHNWHORLHG W
55832, IHES H3/+ 115 /845 %063+, *$ &' 1"7$ (1&g ++2g RXQGZDWHU TXDOLW\ XVLQJ SROOXW!
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Abstract

The copper ferrite Pber has been synthesized using the electrospinning technique by optimizing the electric voltage and
viscosity of the polymer solution. Physical properties of copper ferrite Pber have been tuned with annealing at dilerent
temperatures (550, 750, and 950";C for 2"h). The crystal structure has been conbrmed by X-ray-dilraction pattern analysis
and studied by using Rietveld rebnement technique. The morphology of Pbers was explored with the help of beld emission
scanning electron microscopy. The bPbers annealed at 550"jC crystallize to cubic structure, and the tetragonal phase ha
been observed for 750"{C, and 950"jC annealed Pbers. Sample annealed at 750"iC shows the highest magnetocrystallir
anisotropy constant at 300"K#3.0>"erg/cc). The SAR (Specibc absorption rate) and ILP (intrinsic loss power parameter)

of the 750"{C annealed bbers are 265W/g and 3.412Hm?/Kg, respectively. The SAR value calculated by using non-
adiabatic approach is 335"W/g.

KeywordsElectrospinning"a Magnetic hyperthermia"a Intrinsic power loss"a Box-Lucas model"a Tetragonal crystal structure

1 Introduction and 32 sites occupied by anions constitute the crystal struc
ture, i.e., total 56 atoms are present in one cubic unit cell.
The spinel ferrite is represented by the empirical formuldn the tetragonal phase, a unit cell possesses four formula
AB,O,, where A is divalent cation&€u?*, Co?*, Mn?*,  units so that its volume and size are reduced in comparison
Ni2*, andZn?*) and B is trivalent cationeCo®*, Ni®*,  with the cubic phasd]. Crystal structure, morphology, and
Fe**). The oxygen atoms constitute the face-centered cubjthysical properties change with annealing temperature and
structure. The inverse, normal and mixed spinel structurgynthesis method]. There are many techniques to fabri
depends upon the cation distribution on A-site and B-sitecate the spinel ferrite magnetic materials, such as solbgel
Copper ferrite is one of the spinel ferrite family membersiethod, co-precipitation method, electrospinning method,
popular for two dilerent crystal structures cubic and tetragoand hydrothermal metho8][ The nanomaterials exhibit elif
nal. The unit cell of cubic spinel ferrite material possesseerent magnetic properties depending upon their morphology
eight empirical formula units. There are total 96 interstitia(spherical particles, nanotube, nanoRower, nanosheet, and
crystallite sites present inside the material. Out of 96-intethin-pIm) H4].
stitial sites, 64 sites for tetrahedral sub-lattice and 32 for Spinel ferrite magnetic material has been extensively
octahedral sub-lattice. Metal cations occupy only 24 sitesnvestigated due to its enriching physical properties,-mak
ing it suitable for technological applicatior§.[Among all
*  Manoranjan Kar the spinel ferrite materials, copper ferrite is a well-known
mano@iitp.ac.in soft magnetic material. Copper ferrite has theoretical and
experimental aspects of the study because of its dilerent
D_epartment of"Physics, Ir_1dian Institute of"Technology Patna, crystal structures]. It has many applications in electron
Bihta,"Patna"801106, India .
ics, wastewater management (as an absorbent to remove

2 " B " . .
Department of"Nanoscience and"Technology, Central the pollutant), magnetic sensors, drug delivery, and hyper
University of"Jharkhand, Ranchi"835205, India . L .

, _ _ _ thermia applicationgb7]. Here, a short review has been
Department of*Physics, National Institute of "Technology presented on this material to justify the present research

Nagaland, Chumukedima, Nagaland"797103, India
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thetermsofthé-reative 1 this work, a theoretical study based on the detailed balance limit has been carried out for the

Commons Attribution 4.0

licence performance evaluation of series-connected triple-junction solar cell. The effect of different operating

anyfurerdistibution of conditions on the conversiontafiency of the solar cell is evaluated by numerical modeling using
attrLbur(tig)ntcc)jti;]e oo MATLAB. The performance has been measured for three standard $p&faAM1.5D and

author(s) and the title o . .

the work, journalcitation AM1.5 G and over arange of temperatu(@g3 KEb23 K) under varying solar concentration. It has

andbol. been observed that changes in operating conditions havelasigtimpact on conversionlafiency.
The conversion étiency is found to be highly sensitive to spectrum distribution. By selecting the

appropriate bandgap combination as per the incident spectrum, converisooeredy is improved

signl cantly. The effect of temperature on the conversiboiehcy is mitigated by increasing the ratio
of solar concentration. THending of the present study indicates that appropriate combination of
bandgap and solar concentration can be an effective tool to improve the convérsien®f. This
study can further be extended for higher generation solar cells to evaluate their performance.

1. Introduction

Solar cellis a semi-conductor device that directly converts light into electrical energy. To explore the new
designs of solar cells, limitind efency is often used. In 1961 W. Schlocky and H.J. Queisser introdieteded
balance limitheory to calculate the upper conversionaéncy of P-N junction solar c¢ll]. In the proposed
methodology the solar spectrum is approximated as a black-body spectrum with surface temperature of 6000 K.
Radiative recombination is only responsible for the losses inside the solar cell. Other losses such as resistive,
optical and thermal are not considered in this methodology. Id#tailed balance linmitodel, the conversion

efl ciency ofthe solar cellis independent of material property and the device[dgdigmly depends upon the
bandgap of the material, which limits the absorption of the solar spe¢&juin this calculation method, it was
assumed that a photon having enefigf) greater than semiconductor bandgap enggygenerates an
electron-hole pair with 100% quantum efency. The maximum calculated efency for single-junction solar

cells employing the detailed balance limitis reported to be 30% close to the bandgaplf hehe recent
calculations, the solar spectrum at the e@rsurface is deed by the American Society for Testing Materials
(ASTM) [4]. At present, maximum conversior efency for single junction solar cell is reported to be 33.7% at
band gap of 1.34 eV using the AM1.5D spectfimOver the years, several studies have been carried out for the
estimation of maximum conversion efiency of solar cells employidgtailed balance limiith different
assumptions. The detailed balance limit methodology has also been applied for different types of solar cells such
as nanostructured solar cells, multiband solar cells and multi-junction sold6€&llk Among them, Multi-

junction solar cell appears to be one of the most promising designs to surpass the litngiiggosfof single-

junction solar cellgLZ]. In multi-junction solar cell$MJISG, different semiconductor materials having

different bandgaps are stacked monolithically in order to absorb a wide range of solar spectrum leading to high
conversion éfciency[8]. The concept of multi-junction solar cell having double and triple junctions has been
pursued extensively as reported in literafdrfg. Based on the detailed balance limit, maximum theoretical

©2021 The Authds). Published by IOP Publishing Ltd
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It is worth recalling that the struggle of indigenous peoples to be recognised as “peoples” in true sense was at the
forefront of their journey from an object to subject of international law. One of the most pressing concerns in their
struggle was crafting their own sovereign space. The article aims to embrace and comprehend the concept of “indigenous
sovereignty.” It argues that indigenous sovereignty may not have fixed contour, but it essentially confronts the idea of
“empire of uniformity.” It is a source from which right to self-determination stems out and challenges the political and
moral authority of States controlling indigenous population within their territory.

Keywords

Indigenous peoples, Indigenous sovereignty, self-determination, remedial secession, international law

Introduction

“Sovereignty,” one of the foundational principles of inter-
national law, has deep significance both from the vantage
point of indigenous peoples “struggle for recognition” and its
direct bearing on the science of international law. As a matter
of academic study, advocacy, governance and sustenance of
civilisation, sovereignty matters in consequential way to
comprehend the political plans, policies and cultural outlook
of indigenous peoples. Unfortunately, the scope of sovereign
authority under traditional international law was purposefully
restricted to “civilised” States (Shrinkhal, 2019; Singh,
2008). Indigenous peoples remained merely an object of
international law and their struggle for sovereign autonomy
is raison d’ etre of indigenous politics (Barker, 2005).

Sovereignty appears as a prized term within indigenous
discourse to denote an agglomeration of legal, social,
economic, political and cultural rights. “Indigenous
Sovereignty” has varied meanings, ranging from
formulation of rights to reverse continuing experiences of
colonialism as well as to carry local efforts at the
redemption of ancestral lands, resources, self-governance
and preservation of cultural knowledge and practices
(Barker, 2005). The present article aims to narrate and
dissect the concept and scope of “indigenous sovereignty”.
Italso tends to explore the ontological status of indigenous
peoples right to self-determination in international law.
The author shows that the right to self-determination for
indigenous peoples is still a derivative right within the
State (geographical) sovereignty. Furthermore, the article
dwells on the possibility of remedial secession for
indigenous peoples in international law.

This article is further divided into six sections. The
second section briefly displays how the concept of
sovereignty has changed dramatically over the period of
time. The third section tends to focus on the question of the
utility of “sovereignty” as indigenous peoples struggle for
distinct identity based rights. The fourth section explicates
the scope and meaning of “indigenous sovereignty”. The
fifth section critically analyses the scope and status of
indigenous peoples’ right to self-determination. It is argued
that indigenous peoples were categorically denied the
collective right to self-determination by not considering
them as “peoples” in international law. In addition, an
overview is given of possible conditions under which
indigenous peoples may seek remedial right to secession.
The sixth section contains brief final remarks.

Sovereignty in a dynamic mode

The idea of “sovereignty” is multi-layered and difficult to
define. The difficulty lies in its abstract formulation.
However, no other concept in international law and politics
has such strong influence in shaping the structure of the
world. In general understanding, the term implies “[t]he
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Abstract In this work, we examine a spherically sym- 1 Introduction

metric compact body with isotropic pressure proble. In

this context we obtain a new class of exact solutions ofrom the time of Sir Isaac Newton, our comprehension
Einstein-Maxwell beld equation for compact stars with uni-about gravity has dramatically progressed, however, myster-
form charged distributions on the basis of Pseudo-spheroid#s still remain in physics. EinsteinOs theory of General Rela-
space-time with a particular form of electric Peld inten-tivity (GR) is one of the best essential speculations of gravity
sity and the metric potentiagi1. Taking these two pa- in physics. In spite of its success, numerous expansions of
rameters into account further examination has been donge prst Einstein condition has been researched to meet the
to decide unknown constants and to depict several conpresent observational information on both cosmological and
pact strange star candidates. By the isotropic Tolmangstrophysical scales quite satisfactorily. Observational infor-
Oppenhimer-Volkoff(TOV) equation, we explore the equi- mation has educated us that the universe is experiencing a
librium among hydrostatic, gravitational and electricforcesperiod of quickened extension. The microscopic structure
Then, we analyze the stability of the mo%el through adiazng properties of a dense matter on phenomenal conditions
batic index() and velocity of sound (& % <1).We g necessary to examine for compact objects. In a theoreti-
additionally talk about other physical features of this modeka| sense, stars are conpned in gas and dust clouds with non-
e.g. pressure, redshift, density, energy conditions and masgniform matter circulation and scattered all through general
radius ratio of the stars in detail and demonstrated that oosmic systems. In astrophysics, compact objects are typi-
results satisped all the basic prerequisites of a physically 'Q:‘ally alluded to white dwarfs or neutron stars.

gitimate stellar model, showing density, pressure, pressure- Also, the high exactness information from Type la su-
density ratio, redshift and speed of sound are monotonicalIkgemovae (Betoule et #2014, the cosmic microwave back-
decreasing. The outcomes acquired are valuable in eXpIO@'round anisotropies (White et 21994, baryonic acoustic

ing the strength of other compact objects like white dwarfsmotions (Alam et al2016 and from gravitational lensing
gravfa\stars and_neutron stars. Fi_nally, we have shqwn that “é?e helping us to construct more efbcient stellar models.
obtained solutions are compatible with observational dat‘Ef'he information appears to show that the universe is directly

for compact objects. overwhelmed by two obscure components, viz. pressure-less

Keywordslsotropic RuidsiElectric intensitya dark matter (DM) and dark energy (DE). Now one can think

Reissner-Nordstrom metr&Compact stadGeneral of incorporating and extending results derived for charged
relativity compact stars with isotropic proble in spherically symmetric
space-time to the realm of dark matter and dark energy with
I J. Kumar effective modeling of spherically symmetric black holes.
jitendark@gmail.com Zhang et al. 2014 and Heydari-Fard et al2007) obtained
AK. Prasad a interesting result for a static spherically symmetric black
amitkarun5@gmail.com hole with dark matter. This is in light of the fact that at such
1 Department of Mathematics, Central University of Jharkhand, uncommon Qen5|t|es, nuclear matt?r may include nu,deon_s
Ranchi-835205 India and leptons just as a couple of fascinating segments in their
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Abstract

The present study was aimed to study the detailed population struc&heref robustand its four dominant associated

tree speciedjiospyros melanoxylon, Buchanania cochinchinensis, Madhuca longdaliButea monosperman Sal for

ests of Ranchi, Eastern India. In addition, the regeneration status of all recorded tree species and anthropogenic disturbanc
of Sal forests were also studied. Girth class distribution showed a reverse J-shaped population curve in the present study
and there was a decline in tree density with an increase in girth class, and mature trees with highdr2gittmj>were

very few (9.30%), that signibes the ongoing natural regeneration as well as both natural and anthropogenic disturbance:
within the studied Sal forest stands. Out of the 103 recorded tree!species, 50 species (48.54%) had shown the total absen
of regeneration (no regeneration), while 23 species each (22.33%) showed poor and good regeneration, and rest 07 speci
(6.80%) showed fair regeneration in the studied Sal forests stand. On the other hand, the maximum studied Sal forest stand
of Ranchi (42.39%) had shown fair regeneratio8.abbustdollowed by good regenerating forests (36.96%), and 17.39%
forests showed no regeneration. Disturbance index had a weak statistically signibcant negative correlation with density (ind.
hal) (r="10.20; P< 0.05), and tree basal arga® ha') (r="10.19; P< 0.05), while, it had a weak statistically signiPcant
positive correlation with PielouOs evenness inde®(t9; P< 0.05). The growth, survival, and reproductive potential of

all tree species will be at risk in the near future if the present trend of anthropogenic pressure continues. Thus, it is clear
that protection from grazing and other anthropogenic disturbances are the foremost requirements for the conservation anc
management of Sal forests in Ranchi, Eastern India.

KeywordsDisturbance index!4 Population structure!a Regeneration Shtrskrobusta

Introduction in many economic plant species used by the local people to
fulbll their sustenance needs and livelihood security (Kumar
Sal forests occupy about 13.3% of the total Indian foresend Saikia20209.!Shorea robust&C.F.Gaertn. (Sal) is an
(Tiwari 1995, and its distribution control by climate and IUCN red-listed, multipurpose tree species of India with
soil (Gautam and Devd®06. The continuous stretches of excellent socio-economic prospects used mainly as timber,
Sal forest in India start from the bank of the River Yamunanedicine, fodder, fuelwood, dry leaf for cooking, heating,
in the Kaleshwar forest of Haryana (JaBv 9 to eastwards fresh leaf for making plates, edible seeds, and also used for
along the sub-Himalayan tract in Darrang district of Assanreligious purposes (Kumar and SaiRia208.!Ethnic people
Meghalaya, and Tripura through Uttar Pradesh, and Biharf Jharkhand celebrate a religious festiga®ulGiuring
(Tiwari 1995. Sal forest of Ranchi is classibed as nortiMarch when this tree Bowers (Kumar and Sag20b.
Indian moist deciduous forest (Subgroup 3C), and northerNatural population o8. robustas distributed in Banghka
tropical dry deciduous forest (subgroup 5B) based on phendesh, Bhutan, China, India, Nepal, and Pakistan and is glob
logical characteristics (Champion and SE#68. It is rich  ally assessed as Least Concern (Ashi@®8.
Natural regeneration is an essential process of tropical
*  Purabi Saikia forest dynamics (Getachew!et @010 to preserve and
purabi.saikia@cuj.ac.in maintain biodiversity (Rahmanlet 2011). The regenera
tion behavior of tree species in a forest could be revealed

1 Department oflEnvironmental Sciences, Central University f i ; ;
' rom the population structure (Tiwari et!@018. The
oflJharkhand, Brambe, Ranchi, Jharkhand!835205, India pop ( 9
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Kinetic and thermodynamic analysis ofPutranjiva roxburghii (Putranjiva) and Cassia

fistula (Amaltas) non-edible oilseeds using thermogravimet analyzer
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Abstract:

Kinetic triplets and thermodynamic parameters efgilirolysis of Putranjiva roxburghii (PR)
and Cassia fistula (CF) non-edible oilseeds weréistl using thermogravimetric analyzer.
The kinetic parameters were assessed using botkl+free [Kissinger-Akahira-Sunose
(KAS), Flynn-Wall-Ozawa (OFW), Starink (STR), Li@fang (LTA), Friedman (FRM),
Vyazovkin (VYZ), Kissinger (KN), Avrami (AVM), andaster-plot (MP)] and model-
fitting [Coats-Redfern (CR)] methods at four di#fat heating rates (10, 25, 40, and 55
°C/min) somewhere in the range of 10% and 80% caimes. The reaction mechanisms
were found to be in good agreement with the expartal thermal analysis data.
Thermodynamic parameteris@, ! H, and! S) are also determined by model-free
isoconversional method. The kinetic and thermodyngrarameters recommended the

appropriateness of PR and CF non-edible oilseedsyfolysis process.

Keywords Putranjiva and amaltas seed; Non-isothermal pgiwkinetics; TGA analysis;
Reaction mechanism; Thermodynamic analysis.

1. Introduction

Biomass is one of the most recognized sustainasteurces for the production of renewable
and clean energy due to its capability to contrelamount of toxic gases and carbon
emission in the environment. Biomass is a bioldgitaterial which mainly contains carbon,
oxygen, hydrogen, least amount of sulphur and Astong all kinds of biomass, some
contain a notable amount of inorganic species. weographical locations and climate
conditions, some variation has occurred in biontassposition and their properties [1].
India has a rich diversity of about 150 specieplaft yielding, which can be the production
of fuels and other sources of energy. In the wdhd,third-largest source of energy is
biomass. The biomass availability of different smsrof the globe is about 220 billion tons
per year [2]. Lignocellulosic biomass is a plenteand inexpensive source of renewable
energy Putranjiva roxburghiiandCassia fistulanon-edible oilseeds are the examples of
lignocellulosic biomass available in IndRutranjiva roxburghii(Putranjiva) is an evergreen
tree of height up to 12m. Seeds of this plant ugsabne pointed and very hard. The
extracted oil from this seed is used for renewéléwhile blending up to 30-40% with

2
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Abstract

Castor, a non-food, dedicated bioenergy crop, has immense potential to be used for phytoremediation/revegetation of heavy
metal contaminated sites. In the previous study, we identified arsenate [As(V)]-tolerant (WM) and As(V)-sensitive (GCH 2)
genotypes of castoR{cinus communik.) with differential accumulation and tolerance of arsenic [As]. The role of thiols in
As(V) toxicity and tolerance mechanism in the castor plant is not fully understood. On the one hand, thiol-dependent reduction of
As(V) to As(lll) by arsenate reductase (AR) makes it capable of reacting with thiol groups of protein leading to disturbed
metabolic pathways; on the other hand, reduction of As(V) to arsenite [As(l)] by AR and then complexation of As(lll) with
phytochelatins (PCs) and compartmentalization of As(Ill)-PC complex are considered as the major detoxification mechanisms of
As(V). In our study, the expressionREARINcreased in leaves and roots of As(V)-tolerant castor genotype WM but decreased in
sensitive genotype GCH 2 due to 200 As(V) treatment. The activity of glutathione reductase (GR) increased significantly in

the tolerant genotype, whereas it remained same in the sensitive genotype. GSH/GSSH ratio declined substantially in the
sensitive genotype. The increased expression of phytochelatin synthase 1 isoRoRCE1X]Lin roots,RcPCS1Xand
metallothionein type 2RcMT3 in leaves, and c-type ABC transportBcABCQ in roots and leaves of WM was observed,

but the expression of these genes declined or remained the same in GCH 2. Overall, our results suggest the essé&ial roles of
RcAR RcPCS1RcMT2 andRcABCQn the tolerance of WM castor genotype to As(V) toxicity.

KeywordsArsenate Castor- Glutathione reductasé>hytochelatin synthaséetallothionein- ABCC transporter

Introduction and inorganic) of As are available in the environment among
which inorganic forms, As(V) (arsenate) and A(lll) (arsenite),
Arsenic (As) is a potent threat to all life forms. Itis viewed as @re highly toxic and detrimental to environmental health
pollutant of water and soil prominently in South and SoutheagMandal and Suzuk002 Sharma et aR014 Kumar et al.
Asia, especially in India and Bangladesh (Meharg an@019. Because As(V) is a structural analog of phosphate, it
Hartley-Whitaker2002 Sharma et al2014 Kumar et al. induces toxicity by substituting phosphate in biomolecules.
2019. The presence of As in soil, water, and sediments corinside plants, As(V) is edg converted to As(lll) form.
tributes to its biomagnification in the food chain leading taSulfurtransferase (Str)/rhodanese enzyme groups having
irreparable effect in humans and plants (Sharma 2024  rhodanese homology domain (RHOD), a feature of arsenate
Kumar et al2019. Various common chemical forms (organicreductase (AR) in eukaryotes (Bordo and B@®02
Mukhopadhyay and Rose2002 Sinchez-Bermejo et al.
2014 Most and Papenbro@0195, catalyze the reduction of
As(V) to As(lll) using suitable donors of sulfur as a reductant
(Bleeker et al2006. AR has been associated with As(V)
tolerance as well as sensitivity in plants (Majumder et al.
2019. As(Ill) formed as a result of reduction of As(V) is
1 Department of Life Sciences, Central University of Jharkhand, ~ highly toxic and reacts with thioBGH) groups of proteins
Brambe, Ranchi 835205, India and enzymes and thus affect various biochemical and physio-
2 Khallikote University, Berhampur, Odisha 761008, India logical functions (Meharg and Hartley-Whitak§02 Shi
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Abstract

In the present study, we have introduced a strategic technique for interrelating between slow land surface movement (SLSM)
and land susceptibility (LS) map of a higher Himalayan region nearby Gangotri, India by integrating geospatial techniques
based on modibed frequency ratio technique acquired by optical remote sensing for LS mapping. On the other hand, PS.
INSAR technigue acquired by microwave remote sensing has been used for monitoring the SLSM. As SLSM is one of the
major geological hazard susceptible for highly undulating terrain like Gangotri glacier basin in higher Himalaya which is also
a most attractive tourist region in Uttarakhand, India. With the integration of this technology, it would be possible for moni
toring SLSM and mapping LS of any hazardous area. PS-InSAR technique allows e!cient planning by providing meticulous
data about SLSM. PS-InSAR technique is used for monitoring SLSM in scale small within approximately millimetre range.
Further, we have used SAR imageries of C band of ENVISAT satellite for the duration of March 2004bMay 2007 for nearby
Gangotri region. This work also comprises using satellite imageries of Landsat 7, Sentinel 2 and SRTM data fer LS map
ping purpose. The result shows that in the vicinity of the Gangotri region, the land surface movement was observed around
2 to 18"mm. Also, the study showed that the SLSM a#ected regions come under the High-risk zone of LS and vice versa.

KeywordsPS-InSAR"a SLSM"a LS"a Geospatial technique"a ENVISAT"a DORIS"a STaMPS

Introduction retrieved from the PS-INSAR and SBAS techniques in micro
wave remote sensing for SLSM model, compared with the
Landslides are shallow mass movement procedures happeasults derived from modified bivariate frequency ratio
ing on a wide range assortment of spatial and worldly scalesethod in optical remote sensing for determining land sus
in numerous rugged areas. Landslides, depending on theeptibility model.
spatial distribution, have various environmental impacts and Numerous works have been done on SLSM model and
the recurrence and magnitude of growth. (Peyret2088. LS model (Lu and Lia@008 Greif and VIcka2013 Lanari
Active microwave remote sensing sensor, synthetic apertuet”al.2007 Shanker et"aR011). Ciampalini et"al.Z016
radar (SAR) satellite imageries are useful for land surfacesed PS-InSAR technique for SLSM map generation as well
deformation monitoring. SAR imageries are produced by aas many works done on modibed bivariate frequency ratio
electromagnetic spectrum of microwave region which hatchniques (Althuwaynee et"aD14). PS-InSAR techniques
cloud, fog and haze penetration ability, unlike optical senare very useful for precise results with high accuracy in case
sors (Kuri et"al2016. of deformation of undulating terrain like volcanic terrain
Therefore, in this study, we interrelate SLSM and LSHooper et"al2004).
model for the area nearby Gangotri glacier and the results It is important to note that the movement of the plates
which cause the Himalayan upliftment by casual observa
tions alone is very dilcult to detect. Nevertheless, a new
*  Harikesh Singh technology called the GPS has allowed even a slow motion
harikeshsngh77@gmail.com of the plates to be measured. Previously, Holmes conjectured
the sub-lithospheric mantle Bow of the shield to the north to
cause a double thickening of the crust below the Himalayas

Indian Institute of'Remote Sensing, 4, Kalidas Road, and the Tibetan Plateau. (Holm#845 while according
Dehradun, Uttarakhand"248001, India

Central University of"Jharkhand, Ranchi, India
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Abstract

In the present study, the long-term variability in precipitation and temperatures was ana
lyzed in relation to the urban environment of Ranchi Metropolitan Region, eastern plateau
region, India. The daily meteorological observations of 5!decades (196192010) indicated
an increasing mean temperature (0.4!{C) and decreasing cumulative precipitation in the
Ranchi, capital region of the state Jharkhand. The results exhibited a declining precipita
tion patterns in the recent decade as compared to the earlier 4!decades. The high daily
monsoon rainfall intensity with low cumulative precipitation can be observed during post-
2000 periods, which indicate a highly erratic nature of precipitation in the region. Tempo
ral census data demonstrated that the Ranchi urban region faced enormous proliferation
in the human population (21 times) during the period 192792010 and thereby induced the
extensive alteration in land use/land cover and rapid built-up expanskotinfes) as evi

denced by the temporal satellite-based observations. The increasing annual per capita land
consumption (361.50%) together with annual per capita loss of heat sink zones (96.3% dur
ing 1927D2010) and high infRux of vehicles (563% during 1997D2010) infuenced the local
and regional climatic variable in the region. The results indicate that the rapid and-haphaz
ard urban sprawl in the last few decades and increase in built-up and impervious surface
largely contributed in increasing the land surface temperature (34D42!iC) as compared to
the rural environment (30B38!iC), which perhaps could be the region for the changes in
climate and weather pattern of the area.

KeywordsPrecipitation variability!a Temperature anomaly'a Land use/land cover'!a Urban
growth

Abbreviations

CMR Cumulative monsoon rainfall/precipitation

TRD Total number of rainfall days

MJJASO May, June, July, August, September and October

NRD Number of rainy days (days with more than 20 mm of precipitation)
MDRI Mean daily rainfall intensity

*  Arvind Chandra Pandey
arvindchandrap@yahoo.com
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ARTICLE INFO ABSTRACT

Keywords: The ability of plasma frequency to tune the guiding properties of plasma cladded optical ! ber is explored and
Slow wave structure numerically investigated. The identi! ed parameter to manipulate the propagation characteristics of the inves-
Group index tigated structure is electronBion density which can be controlled by varying electric potential. It is shown that

Dispersion management

_ ! . the curve of group index vs optical signal frequency can be manipulated signi cantly by manipulating plasma
Unconventional optical waveguides

frequency. Judicious consideration of ! ber® parameters and the values of plasma frequency allow for obtaining
minimum or desired group velocity dispersion at a desired optical frequency. Further, ability of manipulation

of the slope of group index vs signal frequency curve allows for dispersion management. Possibility of signif-
icant variation in group !index is the highlight of the present work and the most impressive feature is that it
could be achieved in online condition (by varying plasma frequency with the help of tuning electric ! eld).
Since, ratio of plasma to signal frequency is the only important factor in manipulating the propagation prop-
erties, the idea presented here can be extended to frequency domains in the range of Terahertz, Microwaves

etc. An optical modulator is proposed in the last section on the basis of present investigation.

1. Introduction

The analyses of varied propagation properties of optical signal in
bounded structures has always remained of prime interests amongst
scientists and engineers to explore its vivid applications in integrated
optical devices and processing systems. Different kinds of optical
waveguides with various schemes of crosksectional geometries (Xiao
et al.,, 2019; Kim et al., 1987; Singh and Kumar, 2009) and core!
cladding materials (Anicin, 2000; Hu and Wei, 2001; Shen and Pao,
1991; Chatterton and Shohet, 2007; Mishra et al., 2013) were pro-
posed and investigated by many researchers to address the recent
applications related issues. Emphasis continues to design an optical
waveguide structure that may ef! ciently transport image data, enables
strong light !matter interaction, all optical computing and more impor-
tantly tunable guiding features.

Cylindrical optical waveguides loaded with unconventional materi-
als such as chiral materials (Janeiro et al., 2002), metamaterials
(Yamunadevi et al., 2016), semiconductors (Ballato et al., 2010),
plasma etc. have shown to be very useful to design novel, chipscale,

! Corresponding author.

E-mail addressesmedhekarbit@gmail.com, sarang.medhekar@cuj.ac.in(S. Medhekar).

https://doi.org/10.1016/j.ri0.2021.100087
Received 23 December 2020; Revised 4 March 2021; Accepted 31 March 2021

2666-9501/© 2021 The Authors. Published by Elsevier B.V.

ultrafast devices for applications in terahertz wireless communications
and in all!loptical computing. However, efforts continue to identify
some dynamic parameters (particularly with electrical tuning) that
may manipulate the guiding properties online in order to make the

! ber versatile with tunable guiding properties. Some authors have also
explored the guiding properties of a bi!waveguide (Foteinopoulou and
Vigneron, 2013) and reported some interesting results. This bt
waveguide consists of slabs of positive index and negative index
materials.

Amongst various optical waveguide con! gurations proposed so far,
there has been growing interest in optical ! bers considering plasma
either in its core (Shen, 1991) or in cladding (Singh et al., 2010;
Hairong et al., 2007; Mishra and Singh, 2015) due to its electrically
controlled frequency dependent refractive index. Considering plasma
in the cladding B the so called plasma cladded optical! ber (PCOF),
has potential to address the issues of twdfold coupling of propagating
hybrid modes in image transferring ! ber optic system (KianiMajd
et al., 2018). Moreover, the unique feature of PCOF which distin-
guishes it from other optical waveguide structures is its ability to

This is an open access article under the CC BY-NC-ND licensét(p://creativecommons.org/licenses/by-nc-nd/4.0/ ).
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Alkali assisted hydrophobic reinforcement of coconut fiber for enhanced
removal of cationic dyes: equilibrium, kinetics, and thermodynamic insight
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ABSTRACT KEYWORDS

The present study illustrates enhanced removal of methylene blue (MB) and malachite green (MG)Malachite green; methylene
from water using alkali-activated coconut fiber (ACF) as adsorbent. Alkali activation effectively Plue; coconut fiber; alkali;
reduces the lignocellulosic components present within coco-fiber which in turn reinforces the hydrophobicity
coco-fiber to become more water-stable. The material was characterized by FTIR, SEM-EDS, BET,

XRD, and pHsg BET surface area was found to be 10.90fm' *, whereas pHpcof the material

is 6.05. FESEM images reveal rod-like morphology. Batch experiments were optimized with respect

to contact time (0B120 min), temperature (288808 K), pH (810), dose (¥69g) and input dye con-

centration (1E60mg L' ). The maximum adsorption coefficient was found to be 133.11 and

110.74mg g * for MB and MG respectively. Adsorptions are best described by pseudo-second-

order kinetics kyg " 1.712,R " 0.999;kuc " 1.399,R " 0.999) and Langmuir isotherm model

(R " 0.999). Thermodynamic data suggests a spontaneou3q ! 14kJ mol ') and feasible pro-

cess. Spent material could be regenerated by using 0.5M HCI. Up to 50% retention of activities

was seen after five cycles. It can be concluded that alkali-activated coconut fiber is an economic

and sustainable choice for dye removal.

Novelty statement: Spent coconut was converted into an effective biosorbent by simple alkali
activation under ambient conditions to increase the hydrophobicity of the fibers by reducing the
lignocellulosic components. Two cationic dyes; methylene blue and malachite green have been
efficiently removed with adsorption capacities of 133.11 and 110.74mg § The operation is sim-
ple, economically viable, and partially fulfills the principles of green engineering. Comparing with
contemporary adsorbents, this material offers higher adsorption capacities with multi-cycle reus-
ability and enhanced water stability.

Introduction 2016 Salimiet al 2017 Kakavandiet al. 2018 Imran et al.

Dyes are used by many industries such as food processizo,19 Mironyuk, Gurtko, et al. 2019 Murtaza et al. 2019

pharmaceuticals, leather, plastics, paint, and textiles (Ak uarmaet al. 2019 Imran et al..2021_ lgbal, Shah.et al. )
et al 2010 Etim et al 2016 Jalilet al 2012 Ooi et al. 2017 202). Wastewater treatment using bio-resources and agri-

Yu et al. 2017. Discharge of dyes pose threat to humafuliural waste as a scavenger for the removal of dyes
beings (Yanget al. 2011 Zhanget al 2011 Ma et al. 2018. (Cengizet al. 2013). Naturally available biomaterial such as .
Both malachite green and methylene blue are mutagenic, c&ahua seed, eucalyptus leaf, coconut-based adsorbents (Rani
cinogenic, and cause genotoxic effects. Such issues dem8h@!- 2017 Aljeboreeet al. 2017 Kumari and Dey2018

the removal of dyes from contaminated water bodies (NayzA019 Kocaman202Q Nguyetet al. 2020, reeds (EI Abeer

and Pal2017. Among all available techniques, adsorption i§nd Heikal 201§, macro-algal speciesblva fasciataand

an easy and cost-effective technique ual. 2016 Sahraei Sargassum dentifoliynfMoghazyet al. 2019, banana fiber,

et al.2017 Abu-Sager and Lubba2019. sawdust (Karthiket al. 201§, acorn peel (Kuppusamgt al.

An advanced oxidation process is a costly one and diff?017 have been tested as green adsorbent. Food grade
cult to operate, whereas bioremediation depends on the bigucilage (Abubakaret al. 2019, persimmon fruit (Ayten
logical activity of the system and may suffer bio-foulingand Tulay 2020, and related materials (Fathgt al. 2013
The ion exchange process is costly and application is limitede also known. Recently we have demonstrated excellent
(Naushad 2014 Massoudinejadet al 2015 Babaeiet al. dye removal wusing dewaxed honeycomb (Kumari
2016 Jafari, Kakavandiet al. 2016 Jafari, Kalantaryet al. et al.2020Q.

CONTACToumen De@ soumen.dey@cuj.ac@ Department of Chemistry, Central University of Jharkhand, Ratu-Lohardaga Road, Brambe, Reé
835205, India.

@ Supplemental data for this article can be accessgabiishe® website
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Abstract

Andaman and Nicobar islands with vast variety of mostly endangered coral species are witnessing gradual coral bleaching.
The present study focussed on temporal monitoring of various corals disposition along with impact of bleaching in two
(North Reef and North Sentinel) islands of Andaman and Nicobar during the year 2010 and 2019. Floating algae index
(FAI) and turbidity mapping was performed to evaluate the impact of excess macro algae on the coral reefs. The temporal
coral mapping revealed that sand over reef, reefward front and exposed reef 3at exhibit decrease by 2.23%, 18.55% and
33.86%, whereas algae over reef increased by 28.84%, respectively, in North Reef island. In case of North Sentinel island,
exposed reef Rat, sand over reef and reefward front decreased by 37.78%, 9.05%, 37.89%, whereas algae over reef
increased by 55.81% during the observation period. FAI showed that in both islands concentration of macroalgae increased
from year 2010 to 2019. Highest SST recorded for North Reef island wd€ 38 year 2017, whereas for North Sentinel

island the highest value was 3& for year 2016. Turbidity values (11.86D44.53 NTU) clearly indicated pronounced effect

of sedimentation and tourism activities in North Reef island which is corroborated by higher coral mortality conditions
(24.70%) as compared to North Sentinel island (19.88%) relRecting increased bleaching on North Reef island. Accuracy
assessment for coral classibed image has been performed, for North Reef island overall accuracy of classiped image for
2010 and 2019 is 86% and 84% for North Reef island, whereas for North Sentinel island overall accuracy of classibed
image for 2010 and 2019 is 83% and 82%.

KeywordsCoral bleaching FAI ! Turbidity ! Tourism! SST! Sea-level risé Digital image processing

Introduction gas exploration (Bellwood et al.2004 Briggs, 2005
Friedlander et al.2005 Hodgson,200Q Hughes et al.,
Corals on account of their high sensitivity to their sur-2003, thermal stress and ocean acidibcation (Hoegh-
rounding environmental conditions attracted attention as aGuldberg et al. 2007 Hughes et al.2017) effecting the
indicator of climate change and global environment. Corakurrent coral reef conservation efforts (NOA&009.
under stressed conditions turn white due to the expulsion dbtress condition harms the corals and lowers the coral
the symbiotic algae living in their tissue and this phe-health by allowing proliferation of competitive macroalgae
nomenon is called coral bleaching, which can affect coral§Hughes et al.2010. Contact with algae has been linked to
in terms of their morphology and mortality (Loya et al., coral bleaching, disease, and tissue death in adult corals
2001, Stuart-Smith et al.2018. Globally the coral reefs (Nugues et al.2004 Rasher & Hay,2010, with excess
are under threat because of overbshing, pollution, tourisnglgae cause the allelopathy, oxygen depletion, and desta-
climate change, disease, aquatic invasive species, oil ardlization of corals associated microbial communities
(microbiomes) and harming the coral heath by reducing
: nutrients and causing bleaching event (Rasher & Hay,
& Awvind Chandra Pandey 201Q Barott & Rohwer, 2012 Zaneveld et al., 2016
anvindchandrap@yahoo.com Morrow et al., 2017. Coral reef degradation generally
Department of Geoinformatics, School of Natural Resource involves the phase shift from reef dominated corals to reefs

Management, Central University of Jharkhand, dominated by benthic algae (Don&992 Hughes,1994
Brambe, Ranchi, Jharkhand 835205, India
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Abstract

Agricultural soil acts as a source and sink of important greenhouse gases (GHGSs) like methjanér(iLid oxide (NO), and

carbon dioxide (Cg). Rice paddies have been a major concern to scientific community, because they produce the threatening
and long-lasting GHGs mainly Gtind NO. Around 30% and 11% of global agricultural £&hd NO, respectively, emitted

from rice fields. Thus, itis urgent to concurrently quantify the fluxes of&@td NO to improve understanding of both the gases

from rice fields and to develop mitigation strategies for upcoming climate change reduction. An effort is being made in this
review to discuss exclusively the emission of;@Hd NO under normal and controlled conditions in different locations of India

and also addresses the current synthesis of available data on how field and crop management activities infamthé&eCCH
emissions in rice fields. Making changes to conventional crop management regimes could have a significant impact on reducing
GHG emissions from rice field. Environmental and agricultural factors related to soil could be easily altered by management
practices. So, knowing the mechanism of,GtHd NO production and release in the rice field and factors controlling the
emissions is fundamental to develop well-organized strategies to reduce emissions from rice cultivated soil. This will help the
regulatory bodies or policy makers to formulate adequate policies for agricultural farmers to refine the GHG emissions as well as
minimize the global climate change.

KeywordsGreenhouse gaseblitrification - Denitrification- Nitrous oxide emissionMethane emissionLowland rice

Introduction Agriculture is one of the important economic sectors and re-
sponsible for both food and nutritional security. However, it
Climate change, caused by the increase in concentrationsiofpacts directly or indirectlyowards the global climate
greenhouse gases (GHGSs) in the atmosphere, is the most vithhnge by emitting greenhouse gases and contributes about
challenge faced by humanity. The concentration of GHG$6% of the total greenhouse gas emissions in the country
such as methane (G} carbon dioxide (C¢), and nitrous (MOEF 2018 Panchasara et &021). Among the different
oxide (N,O) has been increased by 150%, 40%, and 20%HGs, the non-C@gases NO and CH comprise a large
respectively, since ther@-industrial time (IPCQ014). share of agricultural emissions with relative global warming
potentials (GWP) of 34 and 298 times higher than carbon
. . — _ dioxide (CQ) respectively, on a 100-year time horizon
Responsible editor: Philippe Garrigues (Myhre et al.2013 IPCC 2013. Apart from being dynamic
GHG, CH, affects the oxidation of the atmosphere by control-
ling the concentrations of tropospheric hydroxyl radicals
(Holmes2018, and NO contributes to the stratospheric
1 Department of Environmental Sciences, Central University of ~ 0zone depletion (Ravishankara et)09. Carbon dioxide

*  Nirmali Bordoloi
nirmalibordoloil2@gmail.com

Jharkhand, Brambe, Ranchi 835205, India also largely contributes to global climate change and accounts
2 school of Earth and Environmental Sciences, Royal Global for 60% of the total greenhouse effect (Liu eRal13.
University, Guwahati, Assam 781035, India Rice Oryza sativaiis major and nutritious staple food pri-
3 |CAR Research Complex for NEH Region, Umiam, marily in Asia and is considered the second biggest (745 Tg in
Guwahati, Meghalaya 793103, India 2013) cereal crop produced in the world (FAOST2014.
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Abstract

Although water occupies 75% of the e@thurface, only 0.0067% of the total water is available for human activities. These
statistics further decline with the population growth and consequent multiplication in the amount of annual waste produced. The
demand for clean and safe drinking water has always been a prime concern in the global scenario. Among various types of wast
materials, endocrine-disrupting chemicals (EDCs) and pharmaceutical effluents have become a constant threat to the aquat
ecosystem and possess challenges worldwide. Endocrine-disrupting chemicals (EDCs) are a mixed group of emerging concer
chemicals with the ability to mimic the mechanisms of biosynthesis, transport, and metabolism of hormones. These chemicals
pose various health threats such as early puberty, infertility, obesity, diabetes, reproductive disorders, cancerous tumors, an
related disorders (immune cells, hormdsesivity, and various organs). On the other hand, pharmaceutical compounds such as
antibiotics also harm the natural environment, human health, and soil microbiology. Their low concentration, ranging from a few
ng/L to! g/L, gives rise to a micro-pollution phenomenon, which makes it difficult to detect, analyze, and degrade in wastewater
treatment plants. Activated carbons (ACs) and other adsorbents, including naturally occurring materials (wood, keratin) are
considered as nanomaterials (NMs) reference for the separation of organic pollutants. It is generally acknowledged that mass
transfer phenomena control sorption kinetics at the liquid/solid interface, with retention controlled by the sorbent/sorbate prop-
erties. Therefore, the type of interaction (strong or weak van der Waals forces) and the hydrophilic’hydrophobic properties of the
adsorbent are two crucial factors. Besides, EDCs and pharmaceutical compound sorption on such kinds of hanoporous solid:
depend on both the molecule size and charge density. The applications of nanomaterials on non-conservative methods, like
advanced oxidation processes or AOPs (e.g., photocatalysis and Fenton reaction), are contemplated as more apt in comparison
conservative technology like reverse osmosis nanofiltration, and adsorption, etc. One of the reasons is that AOPs generate fre
radicals (hydroxyls), which are strong oxidants for the demineralization of organic compounds and the extreme case that
hydroxyl radicals can attack any kinds of pollutants with the generation of only water and carbon dioxide as final products.
AOPs may imply the use of NMs as either catalysts or photocatalysts, which improve the selective removal of the target pollutant.
Therefore, various literature reviews have revealed that there is a timely need to upgrade the efficiency of the remediation
approaches to protect the environment against EDCs and pharmaceuticals adequately. There is currently a lack of definitive risl
assessment tools due to their complicated detection and associated insufficiency in the health risk database. Hence, our prese
review focuses on applying carbon-based nanomaterials to remove EDCs and pharmaceuticals from aqueous systems. The par
covers the effect of these pollutants and photocatalytic methods for treating these compounds in wastewater, along with theit
limitations and challenges, plausible solutions, and prospects of such techniques.

KeywordsEndocrine-disrupting compoun®harmaceutical wast€arbon-based materials, Advance oxidation processes

Responsible Editor: Tito Roberto Cadaval Jr

*  Pardeep Singh Department of Nanoscience and Technology (DNST), Central
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Department of Chemistry, Indian Institute of Technology (BHU), 3 pepartment of Environmental Science, PGDAV College, University
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Abstract

The mainstay of this study is to highlight the implementation
of recommendations of the National Water Policy (NWP) of
India. All the policy documents advocate the adoption of
a volumetric system of water pricing, the Integrated Water
Resource Management (IWRM) approach, and the- crea
tion of River Basin Organizations (RBOs). IWRM needs
to be redefined, reconsidered, and recalibrated and should
be explicit. Except for Odisha, no state has constituted the
RBOs. The reasons for nonformation of RBO are public
resistance, not understanding the basic principle of RBO,
and limitation and lack of expertise to handle large river
basin organization activities. Revenue collection records
are very poor except Odisha. Water pricing was not revised
frequently and no water pricing regulatory body had been
constituted as per the recommendation of NWP, 2012, by all
the eastern states. Odisha has formulated a water policy in
line with NWP and has implemented it well. All the north-
eastern states have adopted their own water policy recently
but have not implemented effectively. The existing system
of assessment based on cwige irrigated areas must be
rationalized and simplified. The revenue collection system
needs mechanization. The revenue collection needs to be
increased in all the eastern states.

KEYWORDS

anthropogenic impacts, Ganga river basin, phytoplankton, water
quality, water resource management
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Abstract

The Gorkha earthquake 2015 was one of the largest disastrous events that occurred in the main Himalayan thrust (MHT)
region with epicenter at Gorkha region and magnitude of 7.8 which caused severe causality to life as well as property.
The spatial statistics on vertical displacement and extent of damage zone is still too scarce to provide strong evidences
of its hazard potential. In the present study, quantitative assessment on surface deformation has been carried out to
compare land displacement of two dilerent regions of Nepal (the Central Nepal and the Eastern Nepal), which are located
at dilerent distances from the epicenter, using INSAR technique on post- and pre-earthquake images from Sentinel
1A SLC product. The Central Nepal experiences an upliftment of 1.1"m and land subsidence of #"0.61"m, whereas for
the Eastern Nepal the estimated upliftment and subsidence were 1.0"m and #"0.33"m, respectively. Further a regional
earthquake-prone zone map was generated using the historical earthquake epicenter data and geographic information
system (GIS) to understand the major vulnerability zones in the area. A total of 564 earthquake events were reported
by USGS in Nepal region during 200002019, of which 476 (84.39%) were of magnitude greater than 4 on Richter scale
and 376 events (66%) occurred at depth greater than 15"km. The damage assessment was done using machine learning
(arti$cial neural network) back-propagation model in which the satellite imagery retrieved from the optical satellite
Landsat 8 OLI sensor and digital elevation model was used to map slope, aspect, relief, drainage and lineament to be
used as input layers to generate damage proxy map. The result obtained from ANN illustrated that despite being located
comparatively at more distance from epicenter, the Eastern Nepal exhibited more damage-prone area (587 sq. km) in
comparison with Central Nepal with 457sg. km damage prone in similar zone. Central Nepal evidences more damage-
prone areas over compact build-up in contrast to Eastern Nepal, making greater risk potential in urban areas of Central
Nepal during earthquake activity.

KeywordsEarthquake"a Synthetic aperture radar'a INSAR"a4 ANN"a Damage assessment"a Surface deformation"a Satellite
images"a GIS

*  Arvind Chandra Pandey, arvindchandrap@yahoo.cdidépartment of'Geoinformatics, School of'Natural Resource Management,
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abstract

Designing of artibcial heterostructure photo-catalysts to crop solar energy for H » evolution
from water is of great importance nowadays. The ultrabne Ni (0.5, 1.0, 2.0 and 5.0 wt%)
particles loaded CdS nanorods were synthesized by a simple chemical process. XRD shows

the crystalline phase of CdS with increase in size from 17 to 28 nm with 10.19% and 10.06%

e 5.0 wt%). The XPS
peaks observed at 854.88 eV and 861.07 eV for Ni #* with energy separation of 6.18 eV
conbrmed the existence of NiO on Ni surface. The Raman bands for pure CdS and Ni (1.0 wt
%)-CdS nanorods were observed at 300 cm " *and 293 cm " * for 1LO phonon and 601 cm
and 586 cm " for 2LO phonon, respectively. The Ni loading tuned the CdS band gap from
2.36 to 2.20 eV. The eight fold enhancement in the CdS specibc surface area i.e., from
4.19194 m? g' * to 34.8343 m 2 g’ ! was achieved. After Ni loading, the synergetic effect of
efpcient electron separation and transportation was observed by the continuous

enhancement in the lattice strain and the dislocation density for Ni (0.5

"1

(G.P. Singh).

0360-3199/© 2020 Hydrogen Energy Publications LLC. Published by Elsevier Ltd. All rights reserved.
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Abstract

There are certain restrictions that create limitations on the function of bacteriocins like efficacy,
sensitivity to proteolytic enzymes and target delivery. These problems are overcome by the interaction
of bacteriocins with nanoparticles. Nanoparticles are ultra-fine materials used as a potential drug
delivery system that protects bacteriocins from degradation and enhances their antimicrobial activity
and stability. It also improves bacteriocins physicochemical properties and specifies target delivery to
prevent undesirable interactions. This interaction has emerged as a promising source that expands the
bacteriocin uses in the field of medicines and food safety. Several established nanotechnological
approaches are used for the interaction of bacteriocins with organic and inorganic nanoparticles. This
review enlightens the hurdles regarding bacteriocin utility and clearing these limitations by the use of
different nanotechnological practices like incorporation, encapsulation andconjugation and also the
production of bacteriocin via internalization of nanoparticles into antimicrobial peptides producing
bacteria. © 2021 World Research Association. All rights reserved.
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Abstract This study analyzed the spatial and temporall Introduction
trends of diurnal temperature range (DTR) for 35-years
(1983b2017) in the region of the Subarnarekha river basiror many decades, the mean temperature is considered as
of Jharkhand, India. The daily data of maximum temper-an important climatic index for studies of climate vari-
ature {Tmay and minimum temperatureT (,;,) were habit-  ability, but not sufbcient to show the complicated varia-
uated to compute the DTR, whereas rainfall data is used ttons of climate in the present scenario of climate change
measure its relationship with DTR, on a monthly annual[1]. Some scientists found the temperature increase was not
and seasonal basis. MannbKendall test and SenOs slepme throughout the day and noted a signiPcant increase in
method has been used to detect the increasing or decreasidgily minimum temperatureT,;,) relative to daily maxi-
trends in climatic data with their statistical signiPcance.mum temperature Tihay [2, 3]. The variation in mean
The annual mean DTR of the basin is 1197 With a  temperature was due to the variations of trends in either
maximum in pre-monsoon (16.3&€) and minimum in  Tyax OF Thin, Or relative trends in both. In recent years,
monsoon (6.94C). A signibcant negative trend surface warming was correlated with a signibcant rise in
(- 0.31"C/decade) was observed in annual DTR over theminimum temperature as compared to maximum temper-
basin. On a seasonal basis, all four seasons show a negatateire R, 4]. Thus, the diurnal temperature range (DTR),
trend in DTR with the largest signibcant decreasing trendvhich is the measure of the difference between Thg,
in the pre-monsoon season (.49"C/decade). On an andT.,, has reduced over the large terrestrial area of the
annual and seasonal basis, a signibcant negative correlatigiobe. Therefore, DTR is a vital climatic parameter and
between DTR and rainfall is found, indicating that rainfall receiving considerable attention in recent years across
has a signibcant impact on the variation of DTR in thisdifferent regions of the world to study the characteristics of
basin. A concomitant increase in rainfall might be one ofthe DTR, because it elaborated well as compared to mean
the possible causes of the decreases in DTR in the basitemperature and the mean temperature is not sufpcient to
refBect the climate change/variability at global and regional
Keywords Trend analysid Diurnal temperature range scale pB6]. A downward trend of- .06 "C/decade has
(DTR) ! MannbKendall test SenOs slope estimator been discovered in global mean DTR during 195092004
SpearmanOs correlation test [7]. A signibcant increasing trend if,;, as compared to
Tmax has been observed which resulted in a signibcant
decreasing trend in DTR over the different parts of the
globe B] but, over several regions of the globg, ., has
& Shashank Shree dropped substantially relative i, [9]. A negative trend
shashank.ewm@gmail.com in DTR is seen in Europelf)], China [11], The United

1 Department of Environmental Sciences, Central University of ~ States 12] and India [L3] while at the same time period an

Jharkhand, Ranchi, India upward DTR trends developments have been noticed in
2 Department of Water Engineering and Management, Central €astern and western mountainous geographical regions of
University of Jharkhand, Ranchi, India the Himalaya §, 14]. There are numerous mechanisms to
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Abstract

Status of women empowerment can be measured in terms of sending remittance. Sending
remittance is conventionally a male domain because mostly male migration takes place for
the employment purpose that is embedded in Indian patriarchal society. In contrast, the
National Sample Survey data 64th round OMigration in India reveals that large numbers of
the female also remit. The study focuses on how remittance restructured gender relations
even it also breaks the stereotype perception for the women in the society. On these back
drops, the paper tries to Pnd out the geographical pattern and socio-economic backgrounds
of the women remitter in India. The data show that women and men of the prst-quartile
class has remit more than the others. A woman of the economically backward states has
remits more, except south India, than other states of the country.

KeywordsOut-migration!a Gender'a Remittance and geography'!a Socioeconomic status'!a
Female remitter

Introduction

The research on the impacts of migration and remittances sent by the female is mostly
ignored. The household approach for the study of remittance is undermined women remit
ters (Haa2007). Rodenburg 1997 stated that it ruled out the intrahousehold power ine
quality and individual decision-making process. Crived0(3 study based on the Moroc

can Rif found that the women migrants out of the country might increase their roles as
remittance sender to the families who are left behind. It also reduces the stigma attached
to female migration.!In Indian context, such a works,!yet not! getting! much attetion. The
paper aims to study the socioeconomic background!of women remitters in India. It focuses
on place of residence of the remitters whether!they are! inter-state, intra-state migrants or
migrated out of country. Further, the emphasis has given to the urban and rural base of the
women remitters and their origin states have thoroughly investigated.!

*  Sunita Kumari
sunita22jnu@gmail.com

Chandra Shekhar Dwivedi
cshekhargeog@gmail.com

Department of!lGeography, Central University Jharkhand, Ranchi, India

Department of!Geoinformatics, Central University oflJharkhand, Ranchi!835205, India
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Phase wise spatial and temporal variations of nitrogen dioxide
during and pre COVID-19 lockdown period in tier-1 cities of India
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Abstract The novel coronavirus (COVID-19) pandemic and Pune) have witnessed a signibcant drop in nitrogen
disrupted basic lifestyle of everyone across the globe. Talioxide (14D62%) as compared to the same period in 2019.
stop the conveyance of the coronavirus into the humafhis propose an idea that the devilish, COVID-19 lock-
body and to Ratten the transmission rate curve, almosdown has proved to be an unknown tool for tranquillizing
every country imposed a lockdown. In India, the emer-air pollution (NO,) during a lockdown within the Territory
gency lockdown was imposed on the 24th of March 2020f Indian.

which created an economic crisis in the country but proved

a boon in disguise for the environment to improve itsKeywords Sentinel 5P COVID-19! Nitrogen dioxide!
quality. The study analysed the statuses of air quality with_ockdown phases Air pollution ! India

respect to NQ@in pre and during the COVID-19 lockdown

period in eight districts of India where tier | cities are Abbreviations

located. Nitrous Oxide concentration was determinedCOVID-19 Coronavirus Disease 2019

through Sentinel 5P satellites imagery and Central PolluwHO World Health Organisation

tion Control Board ground station data. The lockdownCPCB Central Pollution Control Board
across the country has helped the environment to regaitNO, Nitrogen dioxide

and therefore, more studies are required to assess othdO Nitrogen oxide

parameters to explore the implementation of the provisior5O, Sulphur dioxide

of the well-planned lockdown of 1-week duration in a yearPM Particulate matters

for giving enough time to the environment to recuperate.
These results show that the study areas (Ahmedabad,
Hyderabad, Delhi, Kolkata, Mumbai, Chennai, Bengaluru,1l Introduction

COVID-19, primarily a pneumonia symptom disease

& Ajai Singh which bears similarity with early erupted SARS and
ajaisingh@cuj.ac.in MERS, emerged in Wuhan city of China in December 2019
Kumar Ashwini _ [1]. Soon, it became a global public health crisis after
kumarashwini49@gmail.com World Health Organisation (WHO) announced it as an
Gautam Kumar Saw international public health emergency on 30th January
gautameuj2015@gmail.com 2020. This categorized COVID-19 into a high-risk disease

1 Department of Civil Engineering, National Institute of facing a vulnerable health care system with a mortality rate
Technology, Silchar,, Silchar, Assam 788010, India of 3.4% worldwide P, 3]. In India, the Pbrst case of

2 Centre for Atmospheric Sciences, Indian Institute of COVID-19 was ofpcially declared in Kerala on late Jan-
Technology Delhi, New Delhi, Delhi 110016, India uary 2020 1].

Department of Water Engineering and Management, Central Many countries including India had implemented lock-

University of Jharkhand, Ranchi, Jharkhand 834205, India down in order to reduce the human-to-human interactions
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Spatio-temporal variability of monsoon precipitation and their
effect on precipitation triggered landslides in relation to relief
in Himalayas
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Abstract Orography of Himalaya governs the regional least interference of human-induced land use to alleviate
weather system and monsoon of Indian sub-continent. Thihe landslides.

intense persistent precipitation in the form of rainfall dur-

ing monsoon season causes landslides which are the mdséeéywords Monsoon! Precipitation! Landslides!

frequent naturally occurring hazards in the Himalaya. ThisElevation! Himalayas

study attempts to investigate the spatio-temporal variability

of precipitation and their effect on precipitation triggered

landslides during monsoon season (JunebSeptember) inlIntroduction

relation to relief in Himalayan region by utilizing satellite-

derived precipitation products (GPM) over the span ofThe Himalayas display great topographic variability and
2000D2018 in addition to NASA Landslide Viewer, Globalact as a barrier to atmospheric circulation for both the
Landslide Catalog and Global Risk Data Platform data fosummer monsoon and the winter westerlies. The summer
landslides and ASTER DEM for elevation. The resultsmonsoon dominates the climate, lasting 8 months (Marchb
exhibit that the Eastern Himalayas received the highesDctober) in the eastern Himalayas, 4 months (Juneb
amount of precipitation of 2385 mm with intensity of September) in the central Himalayas, and 2 months (Julyb
19.5 mm/day, followed by the Central Himalayas with August) in the western Himalayad][ The monsoon rain-
1860 mm and intensity of 17.5 mm/day and the least in thdall is mainly of an orographic nature, resulting in distinct
Western Himalayas with 1400 mm and intensity ofvariations in rainfall with elevation between the southern
15 mm/day, respectively. The monsoon precipitation in theslopes of the Himalayas and the rain shadow areas on the
lower elevations (below 2600 m) are mostly responsibleTibetan PlateauZ]. A substantial portion of the annual
for causing a vast majority of the precipitation inducedprecipitation falls as snow, particularly at high altitudes
landslide events with a maximum of 68.66% in the Centrallabove 3000 m asl) feeding the Himalayan glaciers. The
Himalayas followed by the Western Himalayas at 62.23%high Himalayan and inner Asian ranges have the most
and the least in the Eastern Himalayas at 41.16%. Thhighly glaciated areas outside the polar regio®s4].

overall accumulated precipitation and intensity during In the Himalayan region, both increasing and decreasing
monsoon season and landslide distribution were strongltrends of precipitation have been detected over the last few
correlated with relief pattern. This comprehensive studydecades. Various studies have documented signibcant
signibes how relief regulated the occurrences of landslidedecreasing trends in the seasonal monsoon rainfall over
in monsoon season and recommends vegetation cover aitlia because of associated changes in the monsoon cir-
culation [5, 6]. On the meso-scale, the impacts of climate
are mainly due to local topographic characteristid$. [

& Arvind Chandra Pandey From a climate point of view, India receives more than
arvindchandrap@yahoo.com 75% of rain during the monsoon (JuneDSeptember) season.

! Department of Geoinformatics, Central University of A shift in precipitation pattern can have a profound impact
Jharkhand, Ranchi, India on agriculture, forestry and water resources in Indig [
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Abstract

Institutions ranking are getting more attention nowadays, as it shows institutions' status globally and
influences students' decisions in selecting Institutions for admissions. Open access publications in
scholarly research communication are important, but its significance in institutions' ranking is yet to
explore. In this study, the authors tried to demonstrate and compare open access and commercial
publication documents of the top twenty institutions (overall category) as per the National
Institutional Ranking Framework (NIRF) 2020 report. According to NIRF-2020, maintaining their last
year's positions, IIT Madras and IISc Bangalore bagged the first two ranks, followed by IIT Delhi on the
third position among educational institutions with the score of 85.31, 84.18, and 81.33, respectively.In
the study, it came out that in comparison to commercial publications open access publication perform
better on the parameters of international collaboration, industry collaboration, the article in Q1
journals, citation impact, category normalized Citation Impact and Percentage of the document cited.
Having the opinion that ranking provides an effective way of inspiring universities to continue, and
hopefully increase, their commitment to open scholarship, this paper propose a parameter for open
access publication to evaluate the ranking.This study may help ranking agencies evaluate approaches
or a new policy for parameters weighted and researchers interested in research in this field. © 2021. All
Rights Reserved
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Application of multi-criteria decision making (MCDM)
and electrical resistivity tomography (ERT) techniques
for identi Bcation of groundwater recharge zone(s)

in granitic hard rock aquifer

ARCHANA KUMARI 2, DewasHisH Kumar1* and PraTiBHA W ARWADE 2

1csiR-National Geophysical Research Institute, Hyderabad 500 007, India
2Central University of Jharkhand, Ranchi 835 205, India.

*Corresponding author. e-mail: dewashishkumar@nagri.res.in
MS received 9 June 2020; revised 18 January 2021; accepted 19 January 2021

Groundwater recharge is a hydrological process where watgfows from sub-surface layers to the water
table of the aquifer and is the backbone of the hydrogeological system. The present study is carried out in
a granitic hard rock aquifer region within and surroundings of the CSIR-NGRI campus, Hyderabad. The
aim of this study to identify the potential groundwater recharge zone(s) using GIS based multi-criteria
decision making (MCDM) along with sub-surface mapping from Electrical Resistivity Tomography
(ERT) technique. The assigned weight of the different thematic layers of surface and sub-surface
parameters and their spedBc characteristics was determined based on their relative contribution to the
groundwater recharge and thus the normalized weight was computed using MCDM technique. These
thematic layers were integrated with the help of ArcGIS to accurately identify the recharge zones within
the study region. The resulting recharge map has been categorized intBve classes viz., very poor, pootr,
moderate, good and very good. Numerically 23.11% of the study area is in a moderate zone of recharge,
4.97% in good and very good zone, while 71.92% falls under the poor and very poor zone, i.e., unsuit-
able for groundwater recharge. The recharge zone map of the study area is found to be in agreement with
2D inverted resistivity models for two different time periods, which revealed distinct geological features
and thus identiBed the near surface recharge property, where recharge zone resistivity values lie between
* 20 and 70X.m up to 11 m depth. Thus, the integrated results from the present study delineated
groundwater recharge zone(s) for sustainable groundwater resources in the granitic hard rock system.

Keywords. Multi-criteria decision making (MCDM); electrical resistivity tomography (ERT);
groundwater recharge; granite; Hyderabad; India.

1. Introduction resources, which is being utilized for farming,

industry and domestic purposes. The rapid growth
Groundwater is one of the most important com- of population and urbanization had enhanced the
ponents of a hydrological cycle and found below the demand for groundwater, which led to a global
earth surface in the cracks and the porous space of water shortage, especially in India, as India is the
the soil, sediment and rocks (Al-Garni 2009 Das biggest user of groundwater in the world that uti-
2019. It is the exhaustible and conBned natural lizes 260 kn? of water every year (Bhanja et al.

Published online: 04 May 2021
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Measurement of transit-oriented development (TOD) using GIS
technique: a case study

Rupali Khare' &Vasanta Govind Kumar Villurf &Devarshi Chaurasid &Supriya Kumari®
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Abstract

The renewed enthusiasm for sustainable development and interest in transit needs to prompt the advancement of new transi
oriented development (TOD). Under tBenart citie®mission, smart growth development is being built globally. Government
initiates many programs to increase ridership in public transport. However, investment in infrastructure such as for TOD without
understanding the existing situation is complex. In any case, there are only a few studies that emphasize station-level planning
Our study mainly focuses on the measurement of station-level TOD on a quantitative scale. A case study of Bhopal, India, has
been done. This study considers seven criteria: density, diversity, mixed-use of land, walkability, travel behavior of TOD
residents, street block pattern, and economic development. The study presents an approach based on a geographical informati
system (GIS) for sustainable urban developmdatti-criteria evaluation (MCE) is utilized to determine the level of TOD for
Bhopal based on the chosen criteria. MCE results show the quantitative value of performance measures, which can be used t
rank and compare different stations accordingly. Measuring the TOD level is helpful for efficient, sustainable planning. This
examination will provide sustainable station-level planning for the urban planner.

KeywordsStation-level planningindia - Multi-criteria evaluation (MCE) TOD index

Introduction one umbrella (Khare et &0203. TOD is a powerful tool to

help shape and assess urban development. It refers to the
Transit-oriented development (TOD) is an urban developmentoderate to high-density, mixed-use of land designed to max-
approach that keeps land use and transportation system uniheize access by public transit and non-motorized vehicle, with
other features to encourage transit ridership (Ewing and

Responsible Editor: Biswajeet Pradhan Cervero200]). Automobile dependency, urban sprawl, con-
gestion, long trip length, poor health, and pollution concerns
*  Vasanta Govind Kumar Villuri are among the main drivers of sustainable urban planning

vgkvilluri@iitism.ac.in (Bibri 2018. TOD is an answer to the unsustainable, automo-

Rupali Khare bile-dependent, and poor urban sprawl that has characterized
rupr':lli.16dr000204@me.ism.ac.in the growth of_cities worldwide (Khare et &0208. TOD

could be considered as a useful approach for the development
of cities. From the perspective of new urbanism, there are
many definitions of TOD. TOD is a pedestrian-friendly, com-

Devarshi Chaurasia
dchaurasia@spabhopal.ac.in

Eupfi}’a 'I;g‘afi | pact, mixed-use development surrounding a transit station
supriyal20@gmail.com (TS) (Calthorpel993 Newman and Kenworth2006

! Remote Sensing and GIS lab, Department of Mining Engineering, Khare et_ al2020. TOD is va_L_Jamted with §SS|stance both
Indian Institute of Technology (Indian School of Mines), the public transport and to utilize the openings that such a
Dhanbad 826004, India system may give (Belzer and Aut2002. A couple of as-

2 Faculty of Geomatics, Indian Institute of Technology (Indian Schoof€SSments have prescribed that organized land-use plans
of Mines), Dhanbad, India around public transportation can provoke an increase in rider-

3 School of Planning and Architecture, Bhopal, India ship (Li et al.2019. TOD is not just any improvement near

4 Central University of Jharkhand, Jharkhand, India transit; it is a development that grows territory capability so
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article info abstract

Article history: This study was aimed at harvesting of microalgae, Chlorella pyrenoidosa, by using Bottom
Received 24 May 2020 ash (BA). Utilization of an inexpensive and an easily available BA as a flocculant can
Received in revised form 2 December 2020 be the alternative solution for reducing the harvesting cost of the microalgae and on

Accepted 13 January 2021

) ; the other side best way to utilize the unused waste from coal based thermal power
Available online 15 January 2021

plants. Herein, aimed flocculation process was evaluated and optimized through the

Keywords: statistical method, response surface methodology (RSM) with Box Behnken Design (BBD).
Bottom ash Optimized conditions for harvesting were found to be best with BA concentration of
Flocculant 100 mgL" %, temperature (50 °C), pH (6.5), and incubation time (60 min) for achieving a
Chlorella pyrenoidosa maximum yield of 97.9%. The results obtained indicated that BA is a promising flocculant
ée‘l? Poiemia' that requires low dose, temperature, and time for a high coagulation and agglomeration

ell surface

of the microalgae. BA is a cost effective and an environmentally friendly flocculant that
could neutralize the Zeta potential ( !) of surface charge of the microalgal cell surface.
The morphological changes of microalgae were also analyzed on various temperatures
with scanning electron microscopy (SEM), and elemental composition on surface by
energy dispersive X-ray spectroscopy (EDS) images with and without flocculant.

© 2021 Elsevier B.V. All rights reserved.

Harvesting

1. Introduction

In the current time, more than 80% of global energy demand is derived from the fossil fuel resources ( Ahmad and
Zhang, 2020). With increasing population and lavished lifestyle, the demand of energy is increasing at an exponential rate.
The fixed stock of petroleum reserves and an increasing environmental concern of global warming and climate change
have led to the exploration for sustainable sources of energy. There has been accelerating research in the production
of biofuel for serving Ecological, Economical, and Environmental (3E) purpose (  Singh and Patidar, 2018). A liquid fuel

Corresponding author.
E-mail address: kothariricha2l@gmail.com (R. Kothari).

https://doi.org/10.1016/j.eti.2021.101376
2352-1864/ © 2021 Elsevier B.V. All rights reserved.
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Safe, efficient, and economically beneficial remediation

of arsenic-contaminated soil: possible strategies

for increasing arsenic tolerance and accumulation in non-edible
economically important native plants

Rajani Singh' &Amarendra Narayan Misrd &Pallavi Sharma 2
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Abstract

Anthropogenic activities, geological processes, and biogenic sources have led to the enhanced concentration of arsenic (As),
toxic metalloid in water and soil. Non-edible, economically important plants can be employed for safe As phytoremediation in
addition to generating extra income. However, these plants may get affected by stressful local environmental conditions. Native
plant species are adapted to local environmental conditions and hence overcome this problem. Native non-edible economic plar
species which show high As tolerance and accumulation are promising candidate for safe, efficient, and economically beneficial
phytoremediation of As-contaminated sites. The current review discusses the potential of native economic plant species that ca
be used in As phytoremediation programme. However, since their phytoremediation potential is moderate, possible strategies fo
increasing As olerance and accumulation, especially genetic modification, have been discussed in detail. Knowledge gainec
from the review can be used for the development of As tolerance and accumulation in non-edible economic native plants.

KeywordsHyperaccumulationPhytoremediationGenetic manipulationNon-edible plants Native plant species

Introduction among the most hazardous substance list (ATSDE.
Consumption of As-contaminated water and plants has result-
Arsenic (As), a redox-active metalloid, finds its way to soiled in increased health issues of humans and animals.
and water through geonic, biogenic, and anthropogeniurthermore, plant establishment mostly in As-polluted land
sources (Figl). Rapid industrialization and globalization gets seriously affected (Sharma et24118. To overcome
have resulted in uncontrolled increase of As contaminatiothese problems, numerous studies have been conducted to
Over past centuries, extensive studies have been done on #uguire knowledge regarding arsenic speciation, uptake mech-
hazardous effect of As and successfully grabbed the attentianism of As in plant parts, their toxic behaviour, and ultimate-
of scientific communities and environmental protection agery cope up and tolerance processes in plants (Meharg and
cies. Owing to its toxic nature, International Agency ofHartley-Whitaker2002 Srivastava et ak007, 2010 Rai
Research on Cancer (IARC) has classified it as class | categd-al. 2011, Tripathi et al.2012 Sharma et ak014 Kumar
ry of carcinogen (Cohen et £019 and also ranked as first et al.2019 Singh et al2019a Singh et al202Q Singh et al.

202)).
Responsible Editor: Elena Maestri In recent years, the usefulness of plants in the removal of
As from soil and revegetation of As-contaminated land has
*  Pallavi Sharma been recognized. Remediation and utilization of contaminated
pallavi.sharma@cuj.ac.in lands using plants provide economic, social, and environmen-

tal solution. Phytoremediation is considered eco-friendly and
cost-effective over conventional methods. Therefore, research
_ _ has been directed towards the use of plants to remediate and
School of Environment and Sustainable Development, Central tate A taminated lands. A ic tol d
University of Gujarat, Sector-30, Gandhinagar, Gujarat 382030, '€Vegetale i S_'Con a_m_lna €d lands. Arsenic tolerance an
India phytoremediation efficiency of plants can be enhanced by

Department of Life Sciences, Central University of Jharkhand,
Brambe, Ranchi, Jharkhand 835205, India
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