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3.3.1.1: Number of Research papers published per teacher in the journals notified on UGC care list during the last Five years

SL.N Name of (of the Year of Sessi
o |Title of paper the teacher Name of journal publicati [ Month | on ISSN Paper link Link to the r in UGC enlisti of the Journal
Visco-elastic properties of multi-component mixtures of hockey stick-shaped liquid crystal [Chakrabort |Department 2018 1873-3166 https://www.sciencedirect.com/science/article/abs/pii/S0167
1 |compounds y Of Physics Journal of Molecular Liquids 2018 June 19 (Electronic) 732217361329 https://www.sciencedirect.com/journal/journal-of-molecular-liquids
ANUP DEPT OF Nov - 2018
2 |Socio-Economic Condition of Kharia Tribes of South-West Bankura of West Bengal KUMAR HISTORY Ajker jodhan 2018 |Decemb | 19 0871-5819
Arnab of Geo- 2018
3 | A Geo-spatial study for analysing temporal responses of NDVI to rainfall Kundu Informatics | Singapore Journal of Tropical Geography 2018 | January | 19 1467-9493 https://onlinelibrary.wiley.com/doi/abs/10.1111/sjtg.12217 | https://onlinelibrary.wiley.com/journal/14679493
A geo-spatial inter-relationship with drainage morphometry, landscapes and NDVIin the |Arnab of Geo- 2018 https://link.springer.com/article/10.1007/541324-019-00264-
4 |context of climate change: a case study over the Varuna river basin (India) Kundu Informatics | Spatial Information Research 2019 April 19 2366-3286 2 https://link.springer.com/journal/41324
Drought assessment for kharif rice using standardized precipitation index (SPI) and Arnab of Geo- 2018 https://journal.agrimetassociation.org/index.php/jam/article/
5 |vegetation condition index (VCI) Kundu Informatics _|Journal of Agrometeorology 2019 June 19 0972-1665 view/230 https://journal.agrimetassociation.org/index.php/jam
Jaidul Department Decem | 2018 https://scholar.google.co.in/citations?view_op=view_citation
6 | Abnormal urbanization in West Bengal: A District Level Study Islam of Geography |Indian Journal of Regional Science 2018 ber 19 2456-6519 &hl=en&user=6yvG4rEAAAA)&citation_for_view=6yvG4rEAAA | https://www.indianjournals.com/ijor.aspx?target=ijor:ijrs&type=home
Kartick Department [Engineering Application & Management 2018
7 | Comparative analysis of carbon dioxide emission in West Bengal and India Mondal of (UREAM), 2019 May 19 2454-9150 https://ijream.org/papers/IJREAMV0510250004.pdf https://www.ijream.org/
Synthesis, characterisation and biological activity of Copper (II) complexes with NSO Madhumita | Department | International Journal of Current Research 2018 https://scholar.google.co.in/scholar?q=Synthesis, +characteris
8 |donor ligand Hazra of Chemistry |in Life Sciences 2018 |February| 19 2319-9490 ation+and+biological+activity+of+Copper+(ll)+complexes+with | https://www.journalijcrls.com/about-us
Ram Department 2018 https://jetir.org/?gad_source=1&gclid=Cj0KCQjw7Z0O0BhDYARIsAFttkCgk
9 |International Globalization of Santali Literature Mandi of Santali JETIR 2019 April 19 2349-5162 NA 7xuggTOqWbLWAEVRkyQYSC2-m5gt-NaSfyw11g7emCOaEpCVLIcaAu-
Status of large mammalian species in Urgam beat of Nanda Devi Biosphere Reserve Subhasis |Department |journal of Entomology and Zoology 20184 7078, Print ISSN:  |https://www.entomoljournal.com/archives/2019/vol7issuel/
10 [(NDBR), Uttarakhand, India. Mahato of Forestry | Studies 2019 | January | 19 2349-6800 PartH/7-1-105-977.pdf https://www.entomoljournal.com/
Tapas Department |International Journal of Research and 2018 E-ISSN 2348-1269,P- https://ijrar.org/?gad_source=1&gclid=CjOKCQjw7ZO0BhDYARIsAFttkChh
11 |A Study on Solid Mechanics and Wave Propagation Halder of Analytical Reviews 2019 |January| 19 ISSN 2349-5138  [NA Fcda-
A Mathematical Modeling on Prey-predator System Tapas Department |International Journal of Research and 2018 E-ISSN 2348-1269,P- https://ijrar.org/?gad_source=1&gclid=CjOKCQjw7ZO0BhDYARIsAFttkChh
12 Halder of Analytical Reviews 2019 June 19 ISSN 2349-5138  |NA Fcda-
Dielectric investigation on some binary mixtures of hockey-stick-shaped liquid crystal and |Chakrabort | Department 20194 0141-1594 (Print), |https://www.tandfonline.com/doi/abs/10.1080/01411594.20
13 |octyloxy cyanobipheny y Of Physics |Phase Transitions 2019 July 20 | 1029-0338 (Online) |19.1642476 https://www.tandfonline.com/toc/gpht20/current
Changing pattern of urban landscape and its effect on land surface temperature in and Arnab of Geo- 2019
14 |around Delhi Kundu Informatics  |Environmental Monitoring and 2019 August | 20 0167-6369 https://link.springer.com/article/10.1007/s10661-019-7645-3 |https://link.springer.com/journal/10661
An appraisal of flood events using IMD, CRU, and CCSM4-derived meteorological data | Arnab of Geo- Decembe| 2019 https://link.springer.com/article/10.1007/540899-019-00325-
15 |sets over the Vaigai river basin, Tamil Nadu (India) Kundu Informatics ble Water Resources M 2019 r 20 2363-5037 2 https://link.springer.com/journal /40899
Dynamics of Vegetation Response to Seasonal Rainfall in the Gomati River Basin (India) [Arnab of Geo- 2019 https://www.bhu.ac.in/research_pub/jsr/Volumes/JSR_64_01
16 |using Earth Observation Data Sets Kundu Informatics  |Journal of Scientific Research 2020 | January | 20 0447-9483 _2020/3.pdf https://www.banglajol.info/index.php/JSR
An Estimation of Hydrometeorological Drought Stress over the Central Part of India using |Arnab of Geo- Journal of the Indian Society of Remote 2019 https://link.springer.com/article/10.1007/512524-019-01048-
17 |Geo-information Technology Kundu Informatics | Sensing 2020 | January | 20 0255-660X 9 https://link.springer.com/journal/12524
Bidyut Department 2019
18 |Bankura jelar sades vanaya nari jagoron (1915-1930): Ekti Oitihasik Bisleson Kumar of History Ebong Mahua 2020 March 20 NA NA https://abcdindex.com/Journal/Ebong-Mahua-(print-only)-NA
Changing Urbanisation Scenario & It’s Effect on Urban Environment: A Study of Kolkata [Jaidul Department Decembe| 2019 https://www.google.com/search?q=Changing+Urbanisation+S
19 |(KMC), Salt Lake and New Town Islam of Geography |Economy Polity Environment 2019 r 20 2583-6390 cenario+%26+t%E2%80%99s+Effect+on+Urban+Environment |https://www.epef.in/index.php/epe
A Geographical Analysis of Slums in the Kolkata Municipal Corporation Area, West Jaidul Department Septemb [ 2019 https://www.citefactor.org/article/index/164640/a-
20 |Bengal Islam of Geography |Indian Journal of Spatial Science 2019 er 20 2249-3921 geographical-analysis-of-slums-in-the-kolkata-municipal- https://www.indiansss.org/ijss/



https://www.sciencedirect.com/science/article/abs/pii/S0167732217361329
https://www.sciencedirect.com/science/article/abs/pii/S0167732217361329
https://journal.agrimetassociation.org/index.php/jam/article/view/230
https://journal.agrimetassociation.org/index.php/jam/article/view/230
https://ijream.org/papers/IJREAMV05I0250004.pdf
https://maths.du.ac.in/
https://maths.du.ac.in/
https://maths.du.ac.in/
https://maths.du.ac.in/
https://www.tandfonline.com/doi/abs/10.1080/01411594.2019.1642476
https://www.tandfonline.com/doi/abs/10.1080/01411594.2019.1642476
https://link.springer.com/article/10.1007/s10661-019-7645-3
https://link.springer.com/article/10.1007/s40899-019-00325-2
https://link.springer.com/article/10.1007/s40899-019-00325-2
https://link.springer.com/article/10.1007/s12524-019-01048-9
https://link.springer.com/article/10.1007/s12524-019-01048-9
https://www.google.com/search?q=Changing+Urbanisation+Scenario+%26+It%E2%80%99s+Effect+on+Urban+Environment%3A+A+Study+of+Kolkata+(KMC)%2C+Salt+Lake+and+New+Town&oq=Changing+Urbanisation+Scenario+%26+It%E2%80%99s+Effect+on+Urban+Environment%3A+A+Study+of+Kolkata+(KMC)%2C+Salt+Lake+and+New+Town&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDEyNzlqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8#ip=1
https://www.google.com/search?q=Changing+Urbanisation+Scenario+%26+It%E2%80%99s+Effect+on+Urban+Environment%3A+A+Study+of+Kolkata+(KMC)%2C+Salt+Lake+and+New+Town&oq=Changing+Urbanisation+Scenario+%26+It%E2%80%99s+Effect+on+Urban+Environment%3A+A+Study+of+Kolkata+(KMC)%2C+Salt+Lake+and+New+Town&gs_lcrp=EgZjaHJvbWUyBggAEEUYOdIBCDEyNzlqMGo0qAIAsAIA&sourceid=chrome&ie=UTF-8#ip=1
https://www.citefactor.org/article/index/164640/a-geographical-analysis-of-slums-in-the-kolkata-municipal-corporation-area-west-bengal
https://www.citefactor.org/article/index/164640/a-geographical-analysis-of-slums-in-the-kolkata-municipal-corporation-area-west-bengal

SL.N Name of of the Year of Sessi
o |Title of paper the teacher Name of journal publicati [ Month | on ISSN Paper link Link to the r in UGC enlisti of the Journal
Pradip Department [Tabu Ekalabay 2019
21 |[Selina Hossainer ‘Neer Mayurer Youban’ : Akti Samiksha Kumar of Bangla 2020 |January| 20 0976-9463 NA NA
Pradip Department 2019
22 |Vidyasagarer ‘Kothamala’ : Bartamaner Prekshite Kumar of Bangla Ebong Mahua 2020 March | 20 NA NA https://abcdindex.com/Journal/Ebong-Mahua-(print-only)-NA
Urban Environmental Retrogression and Measures for Its Mitigation: A Case Study of Samiran  |Department |Journal of Information and Computational 2019 https://drive.google.com/file/d/1aNzpU4SB8yjRqwWMk2rOQj
23 |Berhampore, Murshidabad Dutta of Geography | Science 2020 June 20 15487741 gkvHik9Pqv/view https://joics.org/
Subhasis  [Department 2019 https://indianforester.co.in/index.php/indianforester/article/v
24 |Wood Specific Gravity of Temperate Forest Species of Garhwal Himalaya, India. Mahato of Forestry  |Indian Forester 2019 | October | 20 0019-4816 iew/149914 https://indianforester.co.in/index.php/indianforester
Calorimetric study of critical behaviour near the smectic A to nematic phase transition ina [Chakrabort | Department Septemb | 2020{ 0141-1594 (Print), |https://www.tandfonline.com/doi/abs/10.1080/01411594.20
25_|polar-polar binary system y Of Physics Phase Transitions 2020 er 21 1029-0338 (Online) |20.1832226 https://www.tandfonline.com/toc/gpht20/current
Estimating urban growth in peri-urban areas and its interrelationships with built-up density |Arnab of Geo- 2020- https://link.springer.com/article/10.1007/500168-020-00974-
26 |using earth observation datasets Kundu Informatics | The Annals of Regional Science 2020 August | 21 0570-1864 8 https://link.springer.com/journal/168
Evaluation of socio-economic drought risk over Bundelkhand region of India using analytic [Arnab of Geo- Journal of the Indian Society of Remote 2020 https://link.springer.com/article/10.1007/s12524-021-01306-
27 |hierarchy process (AHP) and geo-spatial techniques Kundu Informatics | Sensing 2021 |February| 21 0255-660X 9 https://link.springer.com/journal/12524
Forest fire risk mapping using analytical hierarchy process (AHP) and earth observation Arnab of Geo- 2020 https://link.springer.com/article/10.1007/s42452-021-04391- |https://www.springer.com/gp/about-springer/media/press-
28 |datasets: a case study in the mountainous terrain of Northeast India Kundu Informatics | SN Applied Sciences 2021 March | 21 2523-3971 0 releases/corporate/first-articles-in-new-sn-applied-sciences-journal-now-|
An alternative approach to delineate wetland influence zone of a tropical intertidal mudflat |Arnab of Geo- 2020+ https://www.sciencedirect.com/science/article/abs/pii/S0272 |https://www.sciencedirect.com/journal/estuarine-coastal-and-shelf-
29 |using geo-information technology Kundu Informatics | Estuarine, Coastal and Shelf Science 2021 March | 21 0272-7714 77142100161X#:~:text=Hydrological%20regimes%20with%20s | science
Impervious surface growth and its inter-relationship with vegetation cover and land surface [Arnab of Geo- 2020+ https://www.sciencedirect.com/science/article/abs/pii/$2212
30 [temperature in peri-urban areas of Delhi Kundu Informatics  |Urban Climate 2021 May 21 2212-0955 095521000298 https://www.sciencedirect.com/journal/urban-climate
A statistical analysis and prediction of carbon dioxide emission in Himachal Pradesh, Kartick Department [ESEMBLE, A Bi-lingual peer reviewed 2020- ISSN:2582-0427 |https://www.ensembledrms.in/wp-
31 |Punjab and Haryana states of India Mondal of academic journal 2021 May 21 (Online) content/uploads/2021/05/ensemble-2020-0202-a001_01- https://www.ensembledrms.in/
Biological activity of fluorescent copper complex: Synthesis, crystal structure, DFT and Madhumita | Department 2020
32 |protein binding study Hazra of Chemistry |Journal of Advanced Scientific Research 2021 [February| 21 ISSN-0976-9595 | https://sciensage.info/index.php/JASR/article/view/626 https://sciensage.info/index.php/JASR
Pradip Department 2020
33 |Dwandwikatar Prekshite Manibhushan Bhattacharyaer Kavita Kumar of Bangla Antarmukh 2020 July 21 2249-3751 NA https://antarmukh.com/
Pradip Department 2020
34 |Prabhat Kumar Mukhopadhyayer ‘Kurano Meye’ : Bishoy O Boichitrye Kumar of Bangla Ebong Mahua 2021 May | 21 NA NA https://abcdindex.com/Journal/Ebong-Mahua-(print-only)-NA
Pradip Department Novemb | 2020+
35 |Pither Satkahan : Bankurar Utkal Samaj Kumar of Bangla Ebong Mahua 2020 er 21 NA NA https://abcdindex.com/Journal/Ebong-Mahua-(print-only)-NA
Pradip Department Septemb| 2020-{
36 |Bankim Bipsa : Toulan Sahityaer Aloke Kumar of Bangla Ebong Mahua 2020 er 21 NA NA https://abcdindex.com/Journal/Ebong-Mahua-(print-only)-NA
Sanghamitr | Department Decembe| 2020-
37 | A study on Joyadeva’Gitagovindam (l‘l Author Among 2), PP.42-59 a Sinha of Saskrit Journal of Sanskrit Research Foundation, 2020 r 21 0975-4067 NA https://sites.google.com/view/kiranavalionline
Sanghamitr | Department 2020
38 |A few selected sloka of Mundaka Upanisada in light of 21* Century a Sinha of Saskrit Journal of East-West Thought 2021 June 21 2161-7236 NA https://journals.calstate.edu/jet
Determination of optical birefringence and orientational order parameter of Chakrabort | Department 2021- 0141-1594 (Print), |https://www.tandfonline.com/doi/abs/10.1080/01411594.20
39 [octyloxycyanobiphenyl from a voltage-dependent optical tr ission techniq y Of Physics |Phase Transitions 2022 [February |22 1029-0338 (Online) |22.2041016 https://www.tandfonline.com/toc/gpht20/current
ANUP DEPT OF 2021-
40 |Vaidik Sanskriti o Naitikata KUMAR HISTORY Ebong Mahua 2021 July |22 NA NA
ANUP DEPT OF 2021-
41 |Prachin Banglar Banik o Banijaya akti yatihasik Anushandan KUMAR HISTORY Ebong Mahua 2021 August |22 NA NA
ANUP DEPT OF Septemb |2021-
42 |Rad Banglar Mandir Staphataya bhaskaracharjay Vishnupurar Madanmahan Mandir KUMAR HISTORY Ebong Mahua 2021 er 22 NA NA
ANUP DEPT OF 2021-
43 |Kharoyar Andal Nara Udhavab o pravhab KUMAR HISTORY Ebong Mahua 2021 October |22 NA NA
Regional variation of drought parameters and long-term trends over India using Arnab of Geo- 2021- https://www.sciencedirect.com/science/article/abs/pii/S0301 |https://www.sciencedirect.com/journal/journal-of-environmental-
44 lized precipitation evap ion index Kundu Informatics |Journal of Environmental M: 2021 July |22 0301-4797 47972101118X management
Investigating forest fragmentation through earth observation datasets and metric analysis in [ Arnab of Geo- 2021- https://link.springer.com/article/10.1007/s42452-021-04683- |https://www.springer.com/gp/about-springer/media/press-
45 |the tropical rainforest area Kundu Informatics | SN Applied Sciences 2021 July |22 2523-3971 5 releases/corporate/first-articles-in-new-sn-applied-sciences-journal-now-
Arnab of Geo- Journal of the Indian Society of Remote 2021- https://link.springer.com/article/10.1007/s12524-022-01544-
46 |An App: 1 of Kerala Flood-2019 Kundu Informatics | Sensing 2022 April |22 0974-3006 5 https://link.springer.com/journal/12524
Evolution of opencast mines in the raniganj coalfield (India): An assessment through multi- [Arnab of Geo- 2021-
47 [temporal satellite data Kundu Informatics  |Journal of the Geological Society of India 2022 April |22 0974-6889 https://link.springer.com/article/10.1007/s12594-022-1990-5 |https://link.springer.com/journal/12594/volumes-and-issues
Prediction and spatial distribution mapping of soil electrical conductivity using geo- Arnab of Geo- 2021- https://www.thepharmajournal.com/archives/2022/vol11lissu
48 st al method for Mirzapur district, Uttar Pradesh Kundu Informatics | The Pharma Innovation Journal 2022 June |22 2349-8242 e8S/PartK/S-11-8-49-461.pdf https://www.thepharmajournal.com/
GIS-based multi-criteria approach to delineate groundwater prospect zone and its Arnab of Geo- 2021- https://link.springer.com/article/10.1007/s13201-022-01585-
49 |sensitivity analysis Kundu Informatics | Applied Water Science 2022 March (22 2190-5495 8 https://link.springer.com/journal/13201
Understanding land use/land cover and climate change impacts on hydrological components [ Arnab of Geo- 2021- https://link.springer.com/article/10.1007/s13201-021-01547-
50 |of Usri watershed, India Kundu Informatics | Applied Water Science 2022 May |22 2190-5495 6 https://link.springer.com/journal/13201
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https://indianforester.co.in/index.php/indianforester/article/view/149914
https://www.tandfonline.com/doi/abs/10.1080/01411594.2020.1832226
https://www.tandfonline.com/doi/abs/10.1080/01411594.2020.1832226
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https://link.springer.com/article/10.1007/s00168-020-00974-8
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https://link.springer.com/article/10.1007/s42452-021-04391-0
https://www.sciencedirect.com/science/article/abs/pii/S027277142100161X#:~:text=Hydrological%20regimes%20with%20special%20reference,boundary%20of%20an%20intertidal%20mudflat.
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Jaidul Department 2021- https://link.springer.com/article/10.1007/5s10708-020-10357-
51 |Slums in India: Making Sense of Place in Urban Planning Islam of Geography | GeoJournal 2022 June |22 0343-2521 3 https://link.springer.com/journal/10708
Dispersion of Love-type wave and its Limitation in a nonlocal elastic model of Tapas Department [SoIL Dynamics and Earthquake 2021- https://www.sciencedirect.com/science/article/abs/pii/S0267 |https://www.sciencedirect.com/journal/soil-dynamics-and-earthquake-
52 |nonhomogeneous layer upon an orthotropic extended medium Halder of Engineering 2022 | February |22 107117 72612100539X engineering
Sadhan Department 2021- INTERNATIONAL JOURNAL OF CREATIVE RESEARCH
53 |A practical outlook towards Abhijana Shakuntalam by Kalidasa Rudra of Englidh 1JCRT 2022 | January |22 2320-2882 THOUGHTS - IJCRT (IJCRT.ORG) https://ijcrt.org/papers/IJCRT2201166.pdf
Assessing vegetation fr ion and plantation efficiency in an intertidal mudflat of Arnab of Geo- Decembe(2022- https://www.tandfonline.com/doi/full/10.1080/10106049.20
54 |eastern India using Radar Forest Degradation Index and spatial metrics Kundu Informatics | Geocarto International, Taylor and Francis 2022 r 23 1010-6049 21.2017014 https://www.tandfonline.com/journals/tgei20
Spatial and temporal trends of urban green spaces: an assessment using hyper-temporal Arnab of Geo- 2022- https://www.tandfonline.com/doi/abs/10.1080/10106049.20
55 [NDVI datasets Kundu Informatics  |Geocarto International 2022 | October |23 1010-6049 21.1989499 https://www.tandfonline.com/journals/tgei20
Future prediction of water balance using the SWAT and CA-Markov model using Arnab of Geo- Environmental Science and Pollution 2022- https://link.springer.com/article/10.1007/511356-023-27547-
56 |INMCMS climate projections: a case study of the Silwani watershed (Jharkhand), India Kundu Informatics _ |Research 2023 July |23 1614-7499 4 https://link.springer.com/journal/11356
land-use efficiency and sustainable urban development (SDG 11.3.1): a study on Kolkata  [Jaidul Department 2022- https://www.tandfonline.com/doi/full/10.1080/10106049.20
57 |metropolitan area, India Islam of Geography | Geocarto International 2022 | October (23 1752-0762 22.2136259 https://www.tandfonline.com/journals/tgei20
Pradip Department [Tabu Ekalabay 2022-
58 |Al Mahmuder Kavitay Dharamavabna Kumar of Bangla 2022 July |23 0976-9463 NA https://portal.issn.org/resource/ISSN/0976-9463
Samiran Department 2022- https://www.sciencedirect.com/science/article/pii/S25900560
59 |Late quaternary sediment from barakar damodar basin, eastern India Dutta of Geography |Journal of Asian earth science 2023 | January |23 98220002883 22000561 https://www.sciencedirect.com/journal/journal-of-asian-earth-sciences
Unveiling the Capitalist Society’s Wasteland: the Struggle for Liberation in the Play Sadhan Department |International Journal of All Research 2022- https://www.ijaresm.com/unveiling-the-capitalist-society-s-wasteland-
| 60 [Bhoma by Badal Sircar Rudra of Englidh Education and Scientific Methods 2023 May |23 2455-6211 https://www.ijaresm.com/ the-struggle-for-liberation-in-the-play-bhoma-by-badal-sircar
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ARTICLE INFO ABSTRACT
Article Muory: N of optical birefri: {4n), vt £,). splay elastic modulus (K} ) and rotational vi
Receved 14 Apeil 2018 cosity (v, haveb R " Y (6 £0). 3play 2l ")' e
Receivedin revised form 24 May 2018 ing the hockey stick-shaped 4-(3-n-alkyloxy-2-methyf-ph Jpheryl 4-n-alky
e et TR Senmponas, Mires cutectc mixtures (i, etza- 3 penta-component) were prepared using the Le Chatetur.
sam«-uwnuar(mewammnmwmuwmmmmmmmu
Keywords: relatively greater than that in most of the pure The & values have been found to be ly
Hockey stick-shaped liquid cryseal smaller than those for the i A d inversion in the static dielectric an-
Muls<ompenent mixture bouwy(ﬂz-:,-c‘)habcenoburvedkfl(kmlxmrummdumﬁcﬁdcm-tlmd
Optical birefringence mmundmamdmlﬁwwuhabmﬁmdinmemnmdkuinvidnily
Permistivity of the nematic to lower smectic-C At 3 fixed reduced (hcy.vdusaneimuﬁcmy
Sphay elastic modetus higher or those of the pure The ined in the fra f influence of mo-
Fotational viscosiey Jecular structure om the phase behaviour of muls. system,
cmumnv.umm
1. Introduction tremendous impact on the general field of soft condensed matter,
mchgoupofmnaﬂuhkchmmﬁsdsakomoﬂahnmmm{-
The aspects of the molecul and conlf Iperspec-  fortin the area of “banana-shaped” or bent-core mesogens, especially
tives appear to be of fund. i ce in deciding the after the ph ing di .,ddmmmwﬁginmm&

behaviour of liquid crystalline compounds. During past few dea;u a2 ral mesogenic com‘pounds by Niori etal, [1].
number of exotic :lweq lquid crystal molecules encompassing a rich From the view point of funcrional applications of liquid crystalline

variety of phase gies with al dering and layer  materials, such as in modemn displays, the visco-elastic properties
frustrations have been synth d and studied ively. Such exotic msakeyprminmdﬁngwpu{mnmgruumm
phases, residing chiefly at the Interface of the cal and col ammm-mmwmmudmmmwm.

phases, are not only | for the unds ding of molecul. the steric hindrance and molecul. ci inthe have

bthmaufmmmevicwmofbamsdembum«ymabomdal a ml“monwmmehﬂkbehmwm S0 le;dma num-
because some of them are of great potential for technological  ber of unique outcomes as the occurrence of sign-reversal in dielectric
relevance’s as well. Among them the bent-core or banana-shaped com- anisotropy, negative values of elastic anisatropy or high rotational
pounds have d as a field of consid: interest in salt matter viscosity coefficients [2-8]. However, the general trend and features
research. Revelations of the exceptional structure Induced mesomor- relating those material properties in bent-core compounds and in bi-
phic behaviour and i phase seq in those non-  nary and multi-companent mixtures of them in attempt for optimiza-
linear mol; have iled a new horizon in the science  tion of the mesogenic characteristics, are still not well explored and
of thermotropic liquid crystals (LCs). Exceptional findings, indudingthe  comprehended, Thus, it is of great interest to study the visco-elastic
ob: ion of str. fer ity and spontane-  properties in the nematic phase of both symmetric bent-core and
ous chiral symmetry breaking in such smectogenic fluids despite the  hockey stick-shaned Haumid cruesate —o cosis T CU?
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A Geo-spatial study for analysing temporal
responses of NDVI to rainfall
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Climate change has become a sedons ooncern worldwlde owing o is multdfaceted impact upan
the physical as well as sodo-economic environmernt ([PCC, 201 3). Volnerability to dimare change
& much higher in the devdoping counrtes like India, where the cconomy 15 mainly agro-hased
and produciviry feom the agriculmiral seaor is dependent upon surmmer onsoon rainfall. Hende,
msesdng the quandtadve reladonship berween wegetadon patems and dimatc influmce has
hecome an nereasingly important sdy conducted on regional and global scales As vegeraton
oower plays a key role in conserving the namral mvironment. studying the spado-termporal mend
of wegetatiom 15 emacial i idendfying changes in the narnural environment. We analysed the sparal
msponses of SPOT-VGT NDVIE 10 TRMM hased rainfall duting a sbeteen year perind {1 998-201 3)
in the Bundelkhand region of Cenrral India. The Normalized Difference Vegetation Index (N DV
has proven  be a swong mdicator of global vegeadon producviry, Ameng dimatc facors ran-
fall mbustly mfluences both spadal and empomal outlne of NOVL In this study, we used linear
mgresdon for analydng the sadsdcal reladonship among MOV and rainfall and rheir mends. The
audy reveals a varying pamern of vegetaton dynarmics m response 1o rainfall over the area.

Keywords: NDVL TEMM, vegeratom dynamics, Inear regresion, mend analysis, Bundelkhand
{India)

Accepted: 9 Fehruary 2007

Introduction

According to the Btest report of the TPCC, the global climate has been experiencing sig-
nificant changes in the last couple of decades, As a consequence of such changes, natu-
ral hazards and extreme climatic events are expeded to occar more frequently.
Amongst the different natural hazards, although drought is onsidered as a slow haz-
ard, its effects are far more devastating next to loods. Despite being blessed with mon-
soonal rainfall, India is not spared from the occurrences of prolonged dry spells and

dronehts In fart irmeenlar monsonn nlavs a sienifiant mile in eeeorrine droocht and
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A geo-spatial inter-relationship with drainage morphometry.
landscapes and NDVI in the context of climate change: a case
study over the Varuna river basin (India)
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Abstract Watershed development and mmagement 1s
essential for the present as well s fulure constuncy of
witler resources in o nver basin, Walershed prion tizution,
plunning and development are depending on the morpho-
metric umalvsis of a basin The drainages of o basin are
mainly influenced on geomorphic appearances which show
u dynumic role for monitoring the basin’s hydmlogy as per
opographical cheractenstcs. In this paper, the morpho-
metric siudy was churacterized by set of parsmelers ie.
linear, serzl mnd relief aspects of Vinma bver basin (In-
diz} with the integration of peo-spatial technigues, The
mean amnual minfall, Normalized Difference Vegetution
Index, Digital Elevation Model and Land Use/Land Cover
(LULC) were taken inlo account for this study. The annual
ramfall pattern and its percentage departure were shown by
high frequencies of dmught condions while the season-
ality index depicts that mostly runfall occormed i less thun
3 months, Moreover, indices such as Standasrdized Pre-
cipitation Index amd Standardized Precipitation Evapo-
trunspiration Index were used 1o conclude pest exireme
drought comditons (1996-2002, 2010-2017) over the
basin. LULC chunges wene monitored over the south-sast
und north-west part of dver basin during the period 1977 w0

2013, The results revesled that sn memusing tend of

quantituive depiction of basin geometry as well us Lond use
pattern for future development of agriculural growth,

Keywords SF1 - Seasomality index « SPEI + Morphometric
gl ysis - NDWVI « Rainfall « LULC

1 Introdoction

The Varuna river basin 15 surroainded by south w0 north as
Vindhyoen rocks wnd Gomati river basin forming  the
peripherul bulge in the centml alluvial pluin of the hdo-
Gangetic Busin (IGB) [1, 2]. The fine panicles like sand,
sill and clay formed interfluves surface where nver fow
deeply mcised along narrow valley [2, 3] V¥ amuna river and
its sub-watersheds are e of the foremost contmlling
druinage systems of Voranas city as well as controls
groundwuder flow over the adjoining area [4, 5], Owing 1o
fast urhanization and in-depth pumping. proundwater 15
depleting rapidly over parts of the basin [6]. Hence, Yaruna
river is deleriorating continuously forming as o druain with
camrying domestic wastes und sewernge of dense urhanized
Varanasi city that sound for instant attention of watershed
management in the stdy area [2, 3], Tectonie activity and
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Drought assessment for Aharif rice using standardized precipitation index (SPI) and

vegetation condition index (VCI)

DEEPAB. KAMBLE!, SHWETA GAUTAMY, HIMANI BISHT?, SHRADDHA RAWAT!
and ARNAB KUNDU?
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Sam Higginbottom University of Agriculnmre, Technology and Sciences, Allahabad, Uttar Fradesh
"Mater Technology Centre, ICAR-TART, New Delhi, India
Correspondig author E-mail: gautamshwetaS08iz gmail com

ABSTRACT

The monthly weather data for 31 years from 1885-2015 was used to analyze the extent of
meteorological drought using standardized precipitation index (SPI) over Allahabad, Kanpur and Lucknow.
MODIS NDVI data from 2000-2015 was used for monitoring of agricultural drought through NDVI based
vegetation condition index (VCI) for all the three districts. The monthly 3P1 and VCI values from July to
Oetober were correlated with productivity index (P1) of kharif rice.Both the indices (SPI and VCI) were
positively comrelated with Pl for all the districts. In Allahabad SPI and VCI during September month showed
a significant comelation (0.70"& 0.61") while in Kanpur VC| during October and 5P1 of July and August
were significantly correlated with Pl of kharif Rice. The multiple regression egquation developed for
predicting kharf rice Pl in Allahabad, Kanpur and Lucknow disfricts explained 89 to 76 per cent variability

in PI.

Keywords : Drought indices, standardized prectpitation index (SPT). vegetation condition index (VCT), productiaty

ndex (FI).

Droughtisa recurring major natural climatic hazard
that occurs in almost every climatic zone around the world
and causing socio-economic challenges. It leads to increase
foodprices, food insecurity, povertyand famine which make
it the worst among all the natural hazards.

Drought monstoring 15 an essential component for
contingency planning of crop suffered due to water stress
(Sahu ef al, 2018) and usually carried out using drought
indices/indicators. The standardized precipitation index
(SPL) 15 a powerful and simple index as only rainfall is

vegetation condition index (VCI) ete for identifying
agricultural drought in different regions with varying
ecological conditions (Amn efal, 2010;Ghaleb eral, 2013
and Dutta ef al., 2013). Therefore, the present study was
conducted to assess the pattern and frequency of drought
and its relationship with Fharifice productivity in Allahabad,
Kanpur and Lucknow districtsof Uttar Pradesh byusing two
widelyusedindices viz. SPLand VCT.

MATERTALS AND METHODS
Study area
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'EST BENGAL:
ABNORMAL URBANISATION IN WES *AD
LEVEL STUDY ISIRJQ

Jaidul Islam® and Chandradip Paul**

The rate of urbanisation has increased almost in every stales ond union g,
of India. West Bengal holds leading position in eastern India in relation #, u'ﬂw;‘,:
but urbanisation scenario of the state is quite different from qlfxer states opey d%
West Bengal recorded the highest number of census touns (CTs in 2011) while i3, Ny
of statutory touns (STs) remained same for long time. This study focuses t,

characteristics of urbanisation in West Bengal and also shows the sluggish Ot o7 8
tutory touns in comparison to the growth of Census Touns of the state. Location o -

INTRODUCTION

Urban population of India increased over decades and shows remarkable growth. Populatig
2011 shows 377.10 million urban people in India which is 31.16 per cent of total population g
of India, 2011). About 29 million people of West Bengal live in urban area which is 3187 pexi
its total population, little more than national average (31.16 per cent) and contributes 7.71 pa
urban population at country level (Census of India, 2011). As per census report. the pas|
of level of urbanisation of West Bengal has declined and presently the gap between urbanial
West Bengal and national level is 0.71 percentage point which was 6.59 percentage pointi
(Giri, 1998).
India’s urbanisation constitute with three types of towns namely, Statutory Towss
Census Towns (CTs) and Out Growths (OGs), otherwise it can be said that urbanisatioa 3
three types of towns e.g., Statutory Towns (STs), Census Towns (CTs) and Out Growtss
respectively (Census of India 2011). Any settlement accounted as towns/cities only when S
enacted by the law of concerned state or union territory government and have Urban "‘,f
(ULBs) like Municipality, Municipal Council, Municipal Corporation, Nagar Panchayst )
Town Area Committee, Town Committee, Cantonment Board ete. and this type of tova €
Statutory Towns (STs). Moreover, settlements with demographic criteria i.e., minimum PP
5000 persons, at least 75 per cent of male main workers engaged in non-agricultural activit
population density at least 400 persons per 5q. km are considered as Census Towns ( !
out Growth is a part of village, situated outside of statutory towns' boundary but contig
core town; determining of Out Growths (0Gs) as town depends on its urban fest
road condition, clectricity, drainage facility, supply of safe drinking water etc. Some schoS§
that the identification and recoguition of urban unit especially STs based on administrti
while case of census town or non-municipal towy depend on dt:mogmphic criteria (Sivard
2007); though few of them consider demographic ang economic criteria to be censusig
& Mohanty, 2008; Bhagat, 2011),

*Russenrch Scholar, Department of Geography, Aliah University,
** Research Scholar, Department of Geograply, Alial Uniwmit;-.
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Comparative analysis of carbon dioxide emission
in West Bengal and India
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SYNTHESIS, CHARACTERIZATION AND BIOLOGICAL ACTIVITY OF COPPER (1I)
COMPLEX WITH NSO-DONOR LIGAND
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ABSTRACT

A five coord | Trigeaal bapy
thiophen-2-yl-ethylimino pmethyl|-phenol (BEP))

fal copper (11) complex formulsted as [Cu(L) NCIBeS(H0)| (1) (HL= 4-Bromo-2-[(2-
was synthesized and charactenzed by el

I, physico-ch | and

spectroscopic methods. The mieractions of copper (11) complex towards bovmne serum albumin (BSA) were exammed with the

help of absorption and fluorescence spectroscopic tools. The ligand and copper complex-1 has been sc

I

d foc robial

activity by agar disk diffusion against two Gram-positive bactena and one Gram-negative bacterium. The compound showed
good antibactersal activity when compared with known antsbsotic chloramphenicol.

Key wonds: Copper complex; NSO-donor ligand; BSA binding: antibacterial activity
Copyright © 2018, Madhumite Hagra et al. This is an open access article distribased wnder the Creative Commons Anribution License, whick

faaars 4 1)

pennis wnvestricted use, distr and repr in any

provided the ariginal work 5 properly clied

Cltation: Madhumita Huzra, Subrats Kumar Dey and Amimesh Patra, 2018, “Synthess, Chanacienzation and biological activity of copper
(1) complex with NSO-donor higand” fmaernavional Jowrnal of Carrent Researck n Life Sciences, 7,(02), 911914

INTRODUCTION

Investigations concerning the structural configuration and
chemical properties of polynuclear transition metal compounds
have aroused considerable interest mainly because of their
implications for topics such as the nawre of orbital
interactions, electron transfer i redox processes, and
biological electron transport chains (Saadeh, 2013). Transition
metal complexes coordinated to tetradentate Schiff base
lizands have been studied extensivelviSolomon er al.. 2001L%

Redox nature of the complexes is important to control nuclease
activity (Reichman er al, 1954). In the present work, we
simulated the interaction between copper complexes with BSA
under physiological conditions by spectroscopic methods. The
compound is strongly bound with protein, and then we
investigate the antibacterial activity by agar disk diffusion
method against two Gram-positive bacteria (Bacillus cereus
and Bactllus subrilts) and one Gram-negative bacterium
(Vibrio parahaemolyticus).
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Status of large mammalian species in Urgam beat
of Nanda Devi Biosphere Reserve (NDBR),
Uttarakhand, India

Vijay Kumar Yadav, PS Chauhan, DS Chauhan, Subhasis Mahato and
Aditya Kumar Jayant

Abstract

The current study was conducted i Urgam beat of the Nanda Devi Biosphere Reserve, in the month of
April 2017. The study area is covered by 2350 ha and located in Urgam forest beat in NDBR, Chamoli
distrct Garhwal Himalava i Uttarakhand state. A total of 8 large mammals species were recorded dunng
the study period. Direct and indirect methods were used to assess the diversity of large mammals found
in the study area. Six trail-transects of different lengths were laid and total distance 16 km were covered
within 43 hours effort. Density of large mammals was recorded based on the presence and absence in the
study area. The result shows that maximum encounter mte (344 groupkm) was estimated for
Hemitragus jemlahicus. The maximum density was observed for Hemitragus jemlahicus (14.50+2.89)
followed by Semnapithecus schistacens (3.0640.52). This 15 @ short term study in this area but further
detailed study will be needed for the conservation and management aspect.

Keywords: Density, diversity, Garhwal, mammals, NDBR, Urgam
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A study on Solid Mechanics and Wave
Propagation

Tapas Halder
Assistant Professor, Dept. of Mathematics
PRMS Mahavidyalaya

Abstract: In our paper, we present a quick and reliable technique to simulate wave propagation in complex
structures composed of heterogeneous substances. Wave propagation is studied based on the proposed
nonlocal elastic shell principle in carbon nanotubes (CNTs). The small-scale effect on wave dispersion
relationships for various CNT wavenumbers have been specifically shown in the langitudinal and
circumferential direction and at wavelengths in the circumferential sense for both theoretical analysis and
numerical simulations. The proposed solution, the spectral cell method, combines the finite cell method with
the spectral element method. which reduces pre-processing and computing expense substantially. The spectral
cell approach uses explicit time integration schemes and a diagonal mass matrix to minimise the time needed
1o resolve the equation system. This method can also help eradicate some problems associated with mesh
production by using a fictitious domain approach. We also rescarch the efficiency of the low-order and high-
order variants ol this method, based on several numerical examples. in addition to implementing a correct.
precise mass lumping technique. The results show that, in conjunction with explicit time integration
algorithms. a high-order variant of the spectral cell system needs less storage and CPU time than other
alternative variants. Furthermore. since implementing the proposed method ciiiciently in available
programming of finite elements such as structural sanitation. quantitative ultrasound or active vibration or
noise control. these features transform the technique into an efficient tool for practical applications,
Keywords: Cell method. Wave Propagation, Mass lumping, Fictitious domain approach

Introduction:

It is a difficult job 10 simulate structures and complex geometries. When the structure concemned consists of’
heterogeneous materials, this is much more demanding. Those situations are found in many engineering
disciplines. such as civil. mechanical. naval and materials sciences [2]. The curse in which a body-fitted mesh
is generated when standard technics like FIM are used is a major challenge in simulating such structures. The
mesh generation typically needs an experienced user and takes nearly 80% ol the modelling time. A truitlul
approach to the management of difTicult geometry involves the Finite Cell Method (FCM), which incorporates
a fictitious domain approach with FEM [1]. This method greatly simplifies the mesh generation procedure
using an imaginative domain approach that integrates the complicated physical domain in an extensive
domain. The vast territory is thus used 1o estimate the field of interest by a finite clement method. The FCM
Iypically uses a cartesian grid. CT images directly obtain complex microstructure issues like foam-like
structures, composites, or geometries, i.e. voxel-based geometries, are easily addressed. Ihe l:‘(‘M was tested
and applied successfully to a range ol problems such as cell and foam Immogcniz-.lllm} non-linear geometry,
Elastoplast city issues. city optimisation problems. and multi-materials ete mlllli-ph)'SICS: -
Their new electronic and mechanical properties and carbon nanotubes (CNT's) are one of the most promising
new material for nanotechnology [3][5). CNT microscopes. field emitters and nanophillers nl'vcompnmgds and
nanoscale electronic equipment and cven rubber less nanoactuators. nano-engines. nann—m}nlmnur_» coils, _nnd
nano-springs are examples of CNT applications [6]. Huge possible applications for CN1 rc[,\‘ on uhds‘lmlcd
understanding of their mechanical characteristics and behaviours, The CNT {1\0dclhng is divided into two
principal groups. The first concerns atomic models like methods. such as classical nmlcculm: dynamics, uglu
molecular dynamics and functional density models which are restricted to small-scale modelling systems with
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A Mathematical Modeling on Prey-predator
System

Syamsundar Dhara
Department of Mathematics, City College.,

Kolkato -09, Indic

Abstroct - We Seek to propose and analyze a
mathematical model in respect with two species
Prey-predator system. The existence, uniquencss
and bounded of the solution of the proposed
model are discussed. All the equilibrium points are
determined. The local stability analysis of them are
examined. In this paper are investigated the role of
reserved zone on the dynamical behaviour of Prey -
predator in the casc of when predator species are
totally depends on Prey species. The condition for
the system to be uniformly persistent have been
derived. We shown that the reserve zone has a
stabilizing effect on Prey- Predator interactions.

Key words- Prey predator, reserved zong,
Stability, persistence.

I. INTRODUCTION

The development of qualitative analysis of ordinary
Differential equati is derived 1o swdy many
problems in mathematical biology. The biosphere is an
important zone for biological activities that are mainly
responsible for the changes in  ecology and
environment [1]. The co- existences of interacting
biological species has been of great interest in the past
few decades and has been studied extensively using
mathematical models by several researcher [2 = 5].
Here we assume a habitat where prey and predator
species are living together. We divided habitat
consisting of two zones : an unreserved zone where
prey and predator can move freely and reserved zone
where prey can live but predators are not allowed to
enter there. We examined of the ease when the predator
specics wholly dependent on the prey in the unreserved

Tapas Halder

Dep of ics, PAMS Mohavidyaloya,
Bonkura, India
zone. We consider the model developed by

incorporating and addlitional equation for predator in
the unreserved zone [1] Then we study the co-existence
and stability behaviour of predator- prey system in the
habitat. Instcad of developing explicit formulas for
these differential equations. we instead make only
qualitative assumption about the form of the equations.
We then derive geometric information about the
behaviour of solutions of such systems based on these
assumption [3].

1I. MATHEMATICAL MODEL

At first we consider that the prey species are growing
reserved zone as well as in unreserved zone logistically.
Let us consider the density of prey species in
unreserved zane be x (1) and the density ol prey species
in reserved zone be v{t) . Beside these we consider the
density of predator species at any time t 2 0.

Now let @, be the migration rate coetlicient of the prey
species from unreserved zone to reserved zone and d,
be the migration rate coelficient of prey species from
reserved zone 1o unreserved zone [3].

Then the dynamical system may be generated by the off

ordinary Differential Equations [4), given below

%-w,:-x,x‘-d.xu},y-b.xz

§f=wxy— Kaw?+0, x=day

2= p(z) - Cyz

)

Where, % =x(0) 20
Yo =y(0)20
79 =2(0) 20
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ABSTRACT

We report the measurement of temperature-dependent dielectric parameters in some
binary liquid crystal mixtures comprising of a hockey-stick-shaped mesogen 4-(3-
decyloxyphenyliminomethyl) phenyl-4-decyloxycinnamate (SF7) and calamitic compound
4'-octyloxy-4-cyanobiphenyl (80CB). All the investigated mixtures possess a large positive
dielectric anisotropy (Ag), although a noticeable reduction has been found by increasing
the diverse-shaped dopant concentration. Investigation on the pretransitional behavior in
the vicinity of isotropic to nematic (/-N) phase transition suggesting a tricritical character
for all the studied mixtures. Parameterization of dielectric permittivity close to the nematic

to smectic-A (W-Sm-A) phase transition exhibits non-universal values of the critical
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Changing pattern of urban landscape and its effect on land Shockfr
surface temperature in and around Delhi '

Dipanwita Dutta - Atiqur Rahman « 5. K. Paul »
Arnab Kundu(®

Received: 10 April 2019 /Accepted: 10 July 2019
(C) Springer Nanre Swizzerland AG 2019

Abstract The last couple of decades have seen remark-
able spatial growth in the urban areas of developing
countries. The process of urbanization is directly linked
with land transformation which can be an effective way
to monitor the spatio-temporal pattern of urban growth.
New Delhi, the capital city of India has experienced a
larze-scale urban growth during the last decade. In order
to identify the pattem of urban expansion in and around
Delhi, the present study aims to assess the process of
land transformation using multi-temporal Landsat
datasets (1977-2014). The areas under various land
use and land cover (LULC) extracted by support vector
machine (SVM) hvbrid classifier reveal asignificant

Land transformation maps indicate rapid growth of few
urban centres located outside Delhi National Capital
Temitory (NCT), like Gurgaon, Gautam Buddha Nagar,
Faridabad and Ghaziabad. These centres have been
remarkably expanded because of transformation of ag-
ricultural and vegetated lands. However, green patches
within the city have not been affected by the conse-
quences of urbanization. In fune with the rapid urbani-
zation in the periurban centres of Delhi, the Moderate
Resolution Imaging Spectro-radiometer (MODIS)-de-
rived land surface temperature (LST) images revealed
significant change in the level of LST. The inter-
relationship of impervious surface fraction (ISF) and
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An appraisal of flood events using IMD, CRU, and CCSM4-derived
meteorological data sets over the Vaigai river basin, Tamil Nadu (India)

Satish Nagalapalli' - Anab Kundu? - R. K. Mall0) . . Thattai' - S. Rangarajan’

Received: 27 September 2018/ Accepted: 13 May 2019/ Published online: 28 May 2019
© Springer Nature Switzerland AG 2019

Abstract

The study of the impact on climate change on water resources provides useful information for long-term trend analyses of
important issues such as control of floods, management of drought, agricultural production, etc. This work is an attempt to
assess the flood events in Vaigai watershed, Tamil Nadu (India). The Mann-Kendall test was performed to assess the rainfall
and temperature trends on data extracted from Climatic Research Unit (CRU) and Community Climate System Model 4
(CCSM4) model for historical and future scenarios, The CCSM4 model was compared with India Meteorological Department
and CRU data sets to analyze the performance and consistency of model data among the years of flood. viz.. 1993, 2010, and
2015. The CCSM4 mode! was able to capture, in a few instances, the historical as well as future flood events over the region.
The maximum rainfall (738.11 mm) was predicted for 2021 followed by 2038 and 2040, and the lowest rainfall (43.40 mm)
was predicted for 2036. Besides, the temperature increased by | °C and rainfall was mostly maximum in September cor-
responding (o the south-west monsoon (SWM) season. The predicted increases in rainfall can result in flash floods, which
have serious implications on the agricultural sector and water resources of the basin, while the decreasing rainfall during
the other seasons helps to reduce the flood severity.

Keywords Extreme events (floods) - IMD - CRU - CCSM4 - MK test - Vaigai river basin (Tamil Nadu)
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Seasonal Rainfall in the Gomati River Basin
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Abstract: Present study evaluates the vegetation responses
towards the rainfall variability in the Gomati basin during 1901-
1015. To accomplish the same, high resolution observed daily
gridded rainfall data from India Meteorological Department (IMID)
was analvsed using mon-paramefric remd fest The lomg-term
rainfall showed significant decreasing trend (o=005) which varied
from -0.96 to -4.89 per year. Identified trends in rainfall were then
evalnated in tandem with the basin-wide chanzes in the vegetation
signatures during the recent exireme years (fwoe pairs of dry and
wet years). Each pair of extreme years was assessed for its seasonal
Normalised Difference Vegetation Index (NDVI) related to the
seasonal rainfall variations with special emphasis to rice and wheat
vields (major crops). Contribotion of spatio-femporal ocourrences
of mainy days with that of the heavy rainfall evemts was abo
termn rainfall deficiency intensified doring the extreme dry years ez
2002 and 2009 and impacted the health of vegetation in the basin
Vegetation of the basin was fonnd closely related with rainfall
variability; regular and well distributed ocomrrences of raimy days
benefited the basin's vegetation as well as the yields of rice and
wheat crops.

Index Terms: Crop vield, Extreme weather evemfs, NDVL,
Rainfall variability, Gomati River Basin

I INTRODUCTION
FBrver basins are the most commonly used spatial umts taken

Harding et al. 2013). Thus distorbance has nepotiated iselfin the
form of alterations mn vanous water balance parameters, be it
altered romoff or be 1t altered potential evepotranspirstion. Thus,
the ocomrences of basin wide hydro-metecrological events hike
extreme wemmess (ranfall), extreme drymess (drought) or
decrease m the revisit peniods of frequent dry years intermittent
with wet years have disnipted the basin bydrology worldwide
(Awange et al 2014; Gebre and Getalun 2016; Ogonhunds ef al.
2017; Pandey and Ehare 2018). The association between the rain
fed crop yield e g, rice and the climate variability especially, the
ramfall vanabibity on a basin scale have not been explored much.
Howrever, many studies were focussed at the level of country and
state (Kang et al 2009; Mishra et al 2013; Guan et al 2015;
Fada et al 2015; Dhekals et al 2017; Dubey and Sharma 2018;
Praboakom et al 2018; Bhatt et al. 2019). S0, wath the nsmg
uncertzmty in the ranfall vanability across the Gangetic basin, it
becomes mmportant to take up the mmpact stedies on crop yeld at
sub-basin scale to conprebend the remonal mflnence of chimate
on agneulhoe. Fainfall and vields have been found to comelate
with to each other; vanzhility m mmfall resulted m yield
variability (Fumar et al. 2004; Mall et al 2006; Fowhar et al
2011; Prasannz 2014). Therefore, an asseszment of crop vield i=
determined by seasonal rainfsll (dyness and weiness) over a site
or m a regon Satellite derved MNommehzed Difference
Vegetztion Index (NDVI) 15 a very popular and efficient tool to
wahidate =ach ramfall infliencad crom weld stidies (Chiarmbor ot
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An Estimation of Hydrometeorological Drought Stress over the Central
Part of India using Geo-information Technology

Arnab Kundu' - M. R. Patel® - D. M. Denis® - Dipanwita Dutta® (0
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Abstract

Dmought iz a creeping natuml hazand commencing from lack of rainfall and gencrally associated with various climatic
aspects. Drought-melated water deficiency has severe conscquences upon environmental processes and sociocconomic
activitics, In the past few decades, a mumber of drought indices have been developed for assessing the exient, onset,
dumtion and imensity of drought. The Bundelkhand region locatsd in the central part of India has besn affected by
recumrent drought events during the past few decades. This study seeks to examine hydmometeomlogical dmought stress of
that arca using remote sensing and mdeorological indicators, i.e., standardized precipitation index (SPI), hydmlogy-based
rainfall anomaly index (RAI) and standardized water-level index (SWIL Dhaily rainfall data from Climate Hazards Groop
InfraRed Precipitation with Stations (CHIRPS) and Tropical Rainfall Measuring Mission {TRMM) were integrated with
station-based groundwater datasets  1995-2015) to analyze the hydmmeteorological drought condition of the area. In
addition, groundwater datascts were used o evaluate the long-term hydmlogical drought sitmation and compared with
maeoralogical dmought indices. The study meveals a good agreement among all hydrometeorological drought indices
distinctly in few years (2002 and 2013), However, the findings were not coherent in all years due to high rate of ninatt and
poor groundwater necharge. In spite of having normal raintall, the undulating temrains of this nugged land confine the
infiltration process and cause hydmlogical dronght siress in several parts of the area.

Keywords Drmought assessment - SPI - BAL « CHIRPS - TRMM « 5W1 + Bundelkhand

Introduction

Dmought is considered a5 an extreme climatic phenomenon,
having widespread impacts with large spatial and temporal
scales and causes severe damage to crops. hivestock and

F Dipanwits Dutis
o tamsg v i gimadl com

' DST-Mahemana Cenire of Excellence in Clitnale Change
Research, Iiminge of Enmvinonmensd =nd Susizmahle

human society (Lin et al. 2003; Guptn et al. 2014). & is 2
creeping hazard with slow onset, indefinite commencement
and termination. Unlike other notuml haramiz, drosght has
been considered as a most costly natuml disaster { Hao et al.
2014) which affects large msmber of people comparing to
other natural hazards across the wordd (Wilthite 2000). It
has been categorized into three major groups; metedro-
logical, agricultural and hydrological according to its
concept of utilization.

Among varous established indices of maecorological
dronght, the SPI is a popular and mbust mathod for mon-
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Changing Urbanisation Scenario & It's Effect on Urban Environment: A Study of
Kolkata (KMC), Salt Lake and New Town

Jaidul Istam' [and] Chandradip Paul

Absiragt

The literature of urban hustory evidenced that, urbanization throughout the world oceumed either planned way or
unplanned way. Planned urbanization is @ consequence of unplanned urbanization of old criies dramatically
practiced after the Second World War. This study seeks to investigate the effect of types of whanization (either
planned or unplanned) on the urban environment. Kolkata Municipal Carporation (KMC) 15 one of the largest
and oldest municipal corporation in India and Kolkata is the capital eity of West Bengal which emerged not in a
planned way whereas Salt Lake and New Town emerged us planned urban segments in the recent past. Severl
environmental problems ie., air pollution, rising temperature, shonking of green space and open space el
mereasing day by day i both the unplanned and planned urben places. This work has been made o comparative
study of the urban environment of KMC, Salt Lake and New Town Rajarhat using air quality data of West
Bengal Pollution Control Board (WBPCB|, percentage of open space and Land Surface Temperature scquired
from satellite imagenies especially in OLI band. Different statistical technigues, as well as GIS software have
been deployed to fulfil the objectives of the work. The outcomes of the present work conclude that the planned
city offers 2 better urban environment to the dwellers than an unplanned city,

Keywords: Urbanization, Urban Ernitroament, Air Onatity, Urben Open Space. Land Surface Temperatire
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Kolkata is the largest urban agglomeration of eastern India and Kolkata Municipal Corporation
(KMC) is one of the oldest Municipal Corporations of India. About a-thind of the total population of
KMC live in slums that dates back to pre-independence period. The present article is an attempl to
axsess the origin, growth and spatial pattern of stums in Kolkata, Slum population along with density
and frequency varies fiom one ward to another: During the period 2001 2011, the mean centre of slum
population shified significantly in SW dircction while that of the urban population shifted in SSE
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Introduction

Kolkata is the largest urban agglomeration of castern India and
Kolkata Municipal Corporation (KMC) is onc of the oldest
Municipal Corporations of India. It has a long history of
industrialization and urbanization. It acted as the growth pole in
the whole of eastern and northeastern India. The population of
Kolkata was about 4,580,544 in 2001. Its arca is 185 km® with a
crude density ofabout 24,759 persons/km’. The total population
living in the slums of the KMC was 1,490,811, i.c. about 30.72%
of the total. In 2011, the total population was 4,496,694 of which
about 32,11% lived in slums. 'There are 141 Wards of which
Ward No. 66 is the most populous and Ward No. 45 is the least
populous one.

The Caleutta Municipal Act, 1899 defined a “bustee” as *‘the
arca containing land not less than *10 cortahs' or 700m in arca
occupied by a collection of hutments or other structures
intended 1o be used for human habitation. The entire slum
population live in about 2011 registered and 3500 unregistered
slums in the KMC, containing about 13 million hutments or
338,000 rooms (Kundu, 2003). Thus a huge population live
below poverty line as the 'urban poor' are concentrated in the
slums (Bose and Ghosh, 2015).

oraf D 5201577

Objectives
The major objective is to assess the origin, growth and pattern of
slums inthe city of Kolkata,

Mecthodology

A varicty of literatures related to the origin of slums in Kolkata
has been consulted and at the same time, a number of Govt. and
Non-Govt reports have been considered. Slum related data of
Kolkata have been acquired from Census of India report of
Government of India. Besides, to recognize the pattern of slum
concentration over different Wards of Kolkata Municipal
Corporation (KMC), simple percentage technique has been
adopted. The shifting of urban and slum population over time
has been shown applying 'locational shift of mean center'
mcthod. Finally, information has been presented using Arc GIS
sollware.

Origin of Slums in Kolkata

Slum is the product of the snowballing effect of a set of selected
functions like failed policies, lack of proper regulation,
corruption, lack of optimum landusc policy, mismanagement of
financial asset, low people participation rate and bad

AN
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Abstract

Due to various causes urban population increase day to day like health, education, and
commulation advantages ele, Due 1o this causes we can see a trend in urban area which is
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Abstract

One of the parameters for terrestrial biomass estimation

is specific gravity of the woody species.

Present study reports wood specific gravity of 26 species. Maximum moisture content method was

used to calculate specific gravity. Specific gravity of eight species (8) was found between 0.71

0.80, seven species between {0.51 - 0.70) and specific gravity of 0.21 - 0.40 was recorded for only

one species.
walue was recorded for Rubus sllipticus.

Keywords
Stem Core, Temperate Species, Uttarakhand Himalaya, Wood Specific Grawity.

Full

Text:

Owut of 26 species,
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Cedrus deodara has the highest specific gravity and the

PHASE TRANSITIONS.
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Calorimetric study of critical behaviour near the smectic A to
nematic phase transition in a polar-polar binary system
Smiti Mitra®, Anish Chakraborty® and Malay Kumar Das®

*Department of Physics, University of North Bengal, Darjesling, india; *Department
P.R M. 5. Mahavidyalays, Bankura, India el Ll

ABSTRACT ARTICLE HISTORY
Studies on critical behaviour assoclated with different phase transitions  Received 9 August 2020
are of fi in matter physics and may  Accepted 12 September
sultably be explored in the realm of soft materials. In this work, we 2020
mrepon on hlghﬂwl) olution measurements of specific heat capacity (Cy)

( to trann; ey

scanning gat
the critical behaviour at the smectic A to nematic (SmA-N) phase :;"m,,m
transition in a binary system 9 of nonyloxy capacity; aitical behaviour;
(90CB) and heptyl (7CB). AN the g mixtures  citical exponent
exhibit detectable SmA-N heat capacity anomaly with gradually
increasing peak height with enh in the of
90CB. Critical exponent a, obtained from the analysis of temperature
dependence of the specific heat capacity data at the SmA-N phase
transition, has been observed to assume values between those
predicted for the 3D-XY and tricritical-systems. The outcomes are also
compared. with those obtained from the high-resolution optical
birefringence measurements.

1. Introduction

Among soft ials, liquid crystal rep one of the most f3 ing classes of organic com-
pounds displaying an of unique phases with dissimilar broken tries and
order ch istics. Such compounds are of interest for their technological impor-
tance and also for their competence to serve as good model systems to investigate the attractive fea-
tures of phase transitions and thus to shed light on the relation between spatial dimensionality and
symmetry at those transitions. The nematic (N) phase can be described with the aid of a long-range
orientational order without any trace of positional order, whereas the smectic A (SmA) liquid crys-
tals may be regarded as orientationally ordered fluids with quasi-long-rang: di l trans-
lational order [1,2). The molecular organization in SmA phase may be characterized with the help
of a mass-density wave with the wave vector in a direction parallel to the unique orientational axis.
Thus, the transition between the SmA and N phase is coupled with a continuous breaking of mol-
ecular translational symmetry.

During the past few decades, despite theoretical and experi 1 pts to explore
the characteristic features of smectic A-nematic (SmA-N) phase transition, the exact nature of this

S PIRER  CR
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Estimating urban growth In peri-urban areas and Its
Interrelationships with built-up density using earth
observation datasets

Dipanwita Dutta' - Atigur Rahman? - 5. K. PauP - Arnab Kundu®*®
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Abstract

Understanding the complex nature of urban dynamics, especially in the fasl-
growing cities of developing countries, has become crucial to the urban planners
and researchers. It is also elevant from the viewpoint of smart cily projects as the
foundation of successful smart city lies in proper planning and urban growth analy-
sis. In this context, the present study atiempts o assess the urban expansion and
land-change dynamics in and around Dethi. Multi-temporal Landsat data of 1977,
2003 and 2014 were used for analyzing the spatio-temporal pattern of built-up den-
sity. urban expansion, spatial change and their interrelationships. The annual urban
expansion index of the study area reveals thal it was comparatively high in Delhi
National Capital Territory (NCT) during 1977-2003, but the expansion was much
higher in peri-urban centers in the later period. However, the growth was not hap-
pened homogeneously across the peri-urban zones; instead, it occurred around few
urban centers of peri-urban area. The annual urban expansion of Delhi NCT (2.52)
was significantly less than peri-urban centers like Gurgaon (6.19) in the period,
2003-2014. Since the areas with high built-up density have litile or no space for
new settlement, the expansion of buili-up area took place in the less dense areas.
The cormelation between urban expansion index and annual rate of change in buill-
up area shows that there is a good agreement and significant positive elationship
(r=0.62) present between them. A negative cormelation (r>0.92) between built-up
density and urban expansion index indicales that areas with high buill-up density
have less potentiality to expand and vice versa.

JEL Classification Q56 -R14
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Evaluation of Socio-Economic Drought Risk over Bundelkhand Region
of India using Analytic Hierarchy Process (AHP) and Geo-Spatial
Techniques
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Abstract

The Bundelkhand regxm sikisted in the central pad of India has 2 bog edony of droughis. Albough necumend droaght
events n s egon are controlled by the climatic vanishles, its e sol, and physiograghy, the ahversilies axocied
with this devasisting harard lbagely depend upon the coping capaciy of the local ocommmities. Hetce, estimasting the
socureoonmme Volnershiliy of dmouoght 14 necessary for abpimg grecilic mlgstion straleres i redoce the advers
immpacts of drmght. In this study, we explored the poentality of peopzphical information systens (G -hase d analytic
hierarchy process (AHP) for asessing dought ik in the Bundelchancd region o socko-ecmimic perspective. The
Ty ommpesiie Saiellile Pour I"Chsrvation de la Teme Vegetstion (SPOT-VOT) Mormalired DifTerence Vegettion
Indesx {NDOVI) (19982313 ) defased was used hixv compuimg the Vepsatam Condition Index (VOTL a satelde-dernved
agmiculiural droughl mdex fir moniloring spafic- emporal dynemics of droaght. NDW T megs of sach year were ssgemed For
mapping drught Imequency. On the other hand, the socio-ecmomic valnershility of drouphl wes estimasted using five
melevani parametens, vie. papulation denaty, marpinahred poquistion, cultivators, sprcubural bsbours, snd herscy raie,
with employmg AHF 10 a {15 plafform. The painvise oompénson methid wes used for estmedmyp the weights of each
critericn. Mokt of the disgncts under hot sem-arkl agroeclimatic sone located in the Ugar Pradesh (UF) pan of Bun-
delkhand are highly valnershle lo socio-ecomumic drought, mxinly doee & high density of populstion and extensive
agnciliural activilies. Ool of the iotal area under highly vulnerahle sone (27.5%), ahow 200 fall under semm-and agro-
eoagical zone ooverng & large parl of UP. The Madhya Pradesh (M) pan of Bundelkhand, kcsted under the hot sub-
humid agro-ecalogical rone, & comparstively less valnerable io socio-economic drought A suhstsmis] portion of this =res
is cowvered by Forest, and the percentage of the kisl popolstion imvalved in spriculmral sctivites is relstively les. The
sty reveals that nesr shoat hall of the tola] sres is mmder thres to high (2001%) and very high (29.1%) rsk of socio
eomomic droughl. Mot of S drought sk 2one falls under UP par of Bundelkhand 18 & 3 mafer of deep oonosrn 2s this
exlemive letile plain produces vanoos cash cops, 28 well & cerealy; herelire, high droughl nsk over this region neeh a
smitahle sirategy o miigal e alveridies of e hassnd,

Keywords Drought sssesament - MOV - W0 - Muolti-criteria decision sl ysis (MODA ) - AHP - Remote sending =nd OIS
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Forest fire risk mapping using analytical hierarchy process (AHP) SN
and earth observation datasets: a case study in the mountainous
terrain of Northeast India
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Abstract

This study presents a geospatial approach in confenction with a multi-critena decision-making (MCDW) tool for mapping
forest fire risk zones in the district of R-Bhoi, Meghalaya, India which is very rich in biodiversity. Analytical hisrarchy pro-
cass (AHP-based pair-wise comparison matim: was constructed o compare the selected parameters against each other
based on their impactimfluence (equal, moderate, strong, wery strong, and extremely strong} on a forest fire. The final
output defimeated fire risk zones in the study area in fouwr categornies that inclede very high-risk, high-risk, moderate-risk,
and low-risk zones. The delineated fire risk zones were found to be in close agreemeant with actual fire points obtaimed
from Moderate Resolution |maging Spectroradiometar (MODIS) fire data for the study area. Results indicated that Fi-Bhois
B04.31 sq. km. (32.86%) the area was under 'very high' fire susceptibility. This was followed by 583.10 sg. km. (23.62%),
G70.47 5. km. (27.395%), and 390012 50 km. (15.53%] the area under high, moderate, and bow fire risk categonias, respec-
tively. These results can be used effectively to plan fire control measwres in advance and the methodology suggestad in
this study can be adopted in other areas too for defineating potential fire fisk zones.

Keywords Forest fire - MCDIM - 8HP - Geospatial approach - Morthezst India

1 Introduction sconomic loss of over 440 croras [14], Forest fires can be
causad naterally (e, lighting; and/or induced via human
Matural conservation areas that play an important rele activities, however, in India the latter is dominant About
in maintaining the environmental balance are found in 90% of the forest fires in India are caused by humans [13].
developing tropical regions forests [1-3). Despite being of  Owver the last few years, forest fires in India have received
paramount importance, forest cover loss in these regions greater attention because of their ecological, economic,
iz ocowrring at an alzarming rate [4-6], Over the last few  social, climatic, and political impacts 161 Despite the
decades, decline in forest cover has been attributed to fact that forest fires are mostly reguiated by anthropa-
wildfires, rapid economic development, agricultwre, log-  genic factors, local environment, metrelogical condi-
ging, and increasing human population [7-10]. Globally,  fiom, and topography factors also play an impartant role
approzimatehy, 30% of tropical forests were degraded by in their uncontrolled expansion. In this regard, it is very
logging or fire between 2000 and 2012 (11, 12]. important to identify vulnerable areas that come under
In India, approzimately, 64% of the total forest area  “forest fire risk zones” Therefore, parameters that play an

is frequently affected by forest fires [13], causing an

=1 Mhakesh Kamar, mukeshkumae fogsgmail.oom | 'Centre for Geospatial Technalogies, Sam Higgrbottom Uiniversity of Agrinstune,
Techrology snd Sdences, Prayagraj, Uttar Pradesh, india. *Department of Geo-informatics, RS Mahawidyalaga, Barkura University,
Barinsra, West Bengal, India.
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An alternative approach to delineate wetland influence zone of a tropical &%

intertidal mudflat using geo-information technology

Debajit Datta“", Asit Kumar Roy“, Arnab Kundu ", Dipanwita Dutta“, Sohini Neogy "
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ARTICLEINYO ANSTRACT

Keywords: Meadflats are inep J comtal wetherals having high carbo: s and Yodivers tial

Fotidy s 'lh-:lndvuhdlludhanuﬂMthme&dmlnswl&

Gecrara da Accurate densrestion of the extent of these buffer ares by inperst This

's:l"’“"""" stady trind o delinesse the ! ind mmldmwmdﬂdmlhwwp“u.

Scrface tssnduticn Indix xt 2 finctonal gdon sevend e corcddersbly snaller yet hydrous cus munddy dgeestons. Normalized

Sy Difference Water Index (NDWI), dertved froo Sentined-2 MultiSpectsal Inserament (MS2) detawes, s Tem-
pestize Vegetstion Drynes badex (TVDI), derived froen the cospled use of Sergind-2 MSI sed landwa &
datasets, hud beeny salyzed and meayged to develop téne chamnctaisic sones. Aoty these, cight sones (Zone
1 0 Zove VIIT) were idestified w poet of the WIZ and dhe reat coe (NDWE < —0,15, TVDI > 0.7) was cotsidered
23 sapen-tidal 2one, devoid of the mudilse fatwres. Although the overall extent of WIZ (Misdmmurs: 399.20 I,
mwamuum-ﬂ-mmoumnmwﬁwﬂmdm
tation und physograp dy. The gradeal dixpp of the mugor tidsl covek from the
nth poets and | e bassan footpeints threaghont the sadflat had expeditad this tranfonmation,
necordingly, periodi i inng 154 wnd opticd & alceg with high predsion in-
sz of xdl w-w-dh!hlﬁoalmqoﬂh-bqﬂluqﬂm

1. Introduction wastewater recycle, and erosion resistance (Pacesson et al, 20190

Mudflats are coe of the prosinent types of tropical coastal wetlands
and reckoned as sedinentary morphodynambe 20nes which hnrbow a
prolific vardety of fish species and benthie fauna (Shi e ol 2017).
wmmammuwmﬂmmmm
mudflats support highly productive ecosystems and are chascterized by
high rates of fine-gained depositions and rich ceganic content (Naaab
and Rabsass, 2020). These low-gradient intertidal habitaes also exhibit
rapid carbon (C) segquestration potentials and moch of the C lies bdow
the ground (Thow f al, 2007 L This C sink function is central to climate
adaptation, regulaticn, and resilience In the present global seenario of
changiag climaric patterna. Besides, mudflats, aloxg with mangroves,
succour & natural buffers by adsorbing excess nutrients and pollutants,
storiag floodwater, and narrowing down the mpact of stoews (Dis
sanayake et al,, 207 8). Like other coastal wedands, mudflass also dediver
several notable ecosysten services such as provisioning of food,

Proper demarcation of the muodflat boundaries thus becomes imperative
for their sustainable managensent by comprebending the acnsal fune-
ticaing and response of mudflats to natural and human induced streses
(Daca and Deb, 2017; Nasab and Rabnama, 2020).

The Indian coastline portrays & wide array of wopical lntertidal
mudflats having rich biological divessity (MOEFLCT, 2017, Niwb and
Aahaasa, 2020). These mudflass can be observed over a wide gamut of
varied eco-climatic regimes, ranging from ard conditions in Gujarat to
humid eswvironmnents n West Bengal and Odisha. It was estimated that
intertidal mudflats coversd approximately 24136.42 a. km wen
constituting 15.82% of the entire wetland area in India (Panlgraby et al,
2011). However, these mudflars were reported to be highly perturbed
and excendingly theeatened wunder the busgeoning effects of infra.
structral development activities in the last few decades (Nayak et al,
2018). Accordingly, the interaction of humans with mudflats had been
of potable environmental concern in the recent past chiefly duoe to the

* Comespanding suthee.
Fwall eddrasa delujt. ooyl g, delagitlatts oo falevprusd versdty in (D, Dstta).
llup\ fdol 2xy/ 10,101 6/) v 20 L 107308
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vegetation cover and land surface temperature in peri-urban areas
of Delhi
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ARTICLEINYO ABSTRACT

Keywora: Spatin] cusmges in wrbun oo e closely soociated with the incressding impervioss bad and

Datk-up mitece thes, noaltodng the spatiotanpors] douge in inpervious are is crudsd for idesifying srbun

Simnr Spectind Shnudcivg prowedh. The agital dty of Indix, Dedii hus becowne coe of the mont popubated cities of the weeld

atoper s i fadws: for its Sast-growing and ink ] deved Although the dity is espanding

Ovtn ¥ bhhwdmhmdmhbmiﬂuyhﬂhhwm

Wifa-a decade. This stedy sires (o Identify the spatio-temporal patten: of bupervioss neface growt in
and wround Delli Nationsl Capital Tesritcry (NCT) by using b-tenpors] Lt insges of 2003
and 2014, The lineur o izing (1SU) teclmigue wis engloyed for iny the imper-
ﬁmn&-Mmh wacity. To und d the iated clungex of such growth,

rhece Swtion (VSF), land serface temupestice (IST) and sormalaal diSerace

trperviow meface was found highly lated with the 11 Sace fraction, LST and
MMdpﬂuoan]mﬂnmmgd._“h
m&smwmo’ mnh-man-.a-i-q-s-un(um

ruves the p § for urbem espans Aal.lnl- cloped wees with sbundsd pavicus
warface. The study also ds w sgrifi It ial relsticasdio (F = (.746) between
inperviom surface fraction and populition detoity indicating kigh BF (0.9-1.0) in the davely

w“ﬂmmmwwﬁwlnhm
centres alooy with the rising intensity of wing oot isbed (UHD) calling for muiteble phusdog
and srsdogies for sestsduadie srlun gowelh
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REDICTION OF CARBON DIOXIDE EMISSION CURRENTISSUE

ACHAL PRADESH, PUNJAB

A STATISTICAL ANALYSIS AND PREDICTION
OF CARBON DIOXIDE EMISSION IN HIMACHAL
PRADESH, PUNJAB AND HARYANA STATES OF
INDIA

Sudipta Sinha, P ||| h Basak, D.P.Gosw

ABSTRACT

The universe is facing heavily the evil effects of Global warming, which is aburning issue
today.With the advancement of civilization, new industries have been set-up to enhance
production as per the need of society along with the population explosion.India is

familiar as a developing country in the world, and at present, India has a significant
contribution tothe augmentation of Greenhouse Gases in the environment, which
induces global warming.Global warming has serious effects of worsening the CALL FOR PAPERS
environment.It causes the melting of ice.extinction of species. prevalance ofseveral fatal
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BIOLOGICAL ACTIVITY OF FLUORESCENT COPPER COMPLEX: SYNTHESIS
CRISTAL STRUCTURE, DETAND PROTEIN BINDING STUDY

Gobinda Prasad Sehoo

PostraduateDepartment of Chemity, Midnapore Colleg, Midnapore, West Bengel, Inia
ARhil Pandey

DepartmentofBotan,Midnaporecolege, Nidnapor, WestBenge Ini

Viw Abstrat

Dovnloedpf Madhumita Hazra
DepartmentofChemity, PRALS MGy, Jambon,Benkua, Vet Bengl, I

DO iy oo SRavvsoh. [N
Posgraduat DeartmentofChemisty,Micoapor Collge, Midoapor West Bengel Ini

Published Féb8, 21

Abstrat

Syothess o sguae lanarcoppe (1) comples with ol Cu (DDCARY(NCSYe] () (AP
=N N-dimetg aminopcing) s done and chvaterze by vrious spetroseopi and




33

~a=alr

==Y STl =T
(A Peer Reviewed Joumal)
TR, RG-S, TEETE. R oo ree ==, Relo

I “Fublixhed with financial assistance from the Central Institute of
Indian IL.anguage (Dept. of Higzher Education, Ministry of Huasnan
Resousrce Development, Government of India) SInna;:-ngangl-lri.
RMysore S70 006 vide sanction Jetter F. No. S3 2(T W20 18- 1578 ENALNLS

GRNT dated 5'™ Decenber 2016 und the it N i
bt s bt e Little DNIagarine scheme

m:m'm‘eﬂtﬁ?a

T

=TSl CRTS, ST IE 2. IH=I=

<ifyssta ceifrrs Afagas SBIGTCTA =Ty
B R e el T

sgfe xfRa WS T AT Te~ifa | 92 gy =I=Irs1ea frramv.*« “tfaon o
n 1 TS O] W A TR TR WY, 2T A=A O afamy,
vy, cersm vem @ARczan 9. CHTHA  HCH  ESICHA WY, Hzm s
crmmmecen Wy =SS w9 Hesfos =u 1 =ienfuoes, ;m'ﬂﬁ T wge wrm
) TSR g SEICS IS WIS @ AT Wy SRSt et e
@mgzﬁﬁamuwmihmmwamwwﬁwmmﬁaz
wsﬁ|m‘twmaﬁcw@ﬂﬁwﬂmw =TT FLATE | arvEn
SfErea = Aweia sHiew -an rafE SEATSITa <A1 FACSZ =41 55
=gea TACS A1 STErS ST T, EngeEefasE’, e
e SRSy, SHamsifew wdfie NPT AfRCsya TSI == = mrat
e == ==l WE | GR wg SyfEsw gosw sfstataEm SHifzfore afmae
SR (Sv5>—5585)-O9a FIfECSI S=UNET AT FCACR | T2 snfEfer=r=
mwwqmcqwqmﬂﬁmumiwemw
TmzeR m wEATn B STt wTE aW= =W a¥ Wi oo e s I
=omme T =@

wmmmﬂﬁmawmﬁﬂwﬁﬁ:;
T — ST WP (S S > —S® e 8), JamA 7WE (>>0>—>3%2) e
TETET (3305 —33bv), CATTW™  fHE (S>30 8—>3¥¥). T‘C“"q;
(330r—33a8 ), e f (3305 —>>3b3), FATA A (>ed>o—>3v) =
o = wrm ) e =roTen fefacsta wers= T
T Em e, Wit mwm wierm asfrs’ srefes =S AL Taa
TrerEmeivsa o Ao STesa oy m_ srECE | ‘cain
arTETEea—

I -=wmSITa iR —Nienw oA
HEH FU—H 9T CqiN IS SCA
= TR Su——sreenar =91,
THCHT WL g cAin rem eTH: - |

FATZ- AT =T, OO




34

T T WO ¥R =4t ase 1o, SFEF R WS (L€ € AIXE >
=Jejresttivee wmitey ot wregeg s ¢
TOIGITALE IS s wifeinsia o oy nHmMr paef Brsiers

O=TR ST==T[T

L|ITENT BT, [y @ srmawrerr=3 sreforee 1T )
SIS ==, >= o He=AIT
CH,. IS

cEITstic=ar=i -
S WESICSITZST =, FTUsITAEs |
crTeTFEIIs T, coE—calaii e[, . a2>> 0> CEST - o oAt eia. o =

CH I —S5®G oS vae =

s s | AT
P bt = Fa- e St b L S —f=s3raes |

sl JC=AT=I=glicas "= ical caeIT” -
== = cTafec=
SR V==t <itaw

ETowss SIS == HIfScesT s 3T o syEwy 1 >AfsTRsies >yrsnferes ey 0 STsITooT ey

=mwEns SErE =TI 1 AmEE HIfRcS) =SS =rs JOo=Ur=120iial (S5 S - S 3 ) -
o7 =S W= =S SHIOICES SN oM | a=sTRces aMiEmrSrel ST (Se e S -
IBEZ)-OT| S_ET CSTT, THAITHCESS  WEE ST SO T3 (O35 - SO b ) aw Wy
TET WOST SAISSCIS SO TRCH ST = Ee T e SN SNl | a9S T ereic s >ulosmprenro=t
TSTEFRIE FONTAIgTCET TG IS caet  BToes SafA - HImeT STEISNe  TmEIi 1 e are ey
TR R i@ rmet= Srmitesy S3Eter =rE  STITENsT  SImwTesy  feicmrs  Sremrewner =Rt
Wlmm-mmmmmqutﬂu@a

- T|CETTES— T C=TG STEy CET=ITIE siws TS T WO SiE = STEreu bl wrenier .
TEE S =woe SimwofS1 et cuN= SyrEra Swhsm WSS - SNis om e o e
-ty _ A SITEST=ET WSS — St WSl _T=Iowst SNww sa= - o GT s
%m TrETE Seim SSIEaET ieS.  JOEs s WMoy B =5oS=T Twoa ST

STFEcan 9= SEsmy S TE ST PO IAEIC I SRSy RS wS TR ATAs =Sl
Brao ae ST 0T HOWISHGICRS  SICWS SO ity st MM sy cxnersh

FOI-T STCETI AT ST =Sl WTE 1 CHEETE _SE ersTe s

£ X ST T sy, SoemrmresTey 177 CHTHTSITE STOEA SIS S SfShRSapNicas STOe
ey T SNTaITSy o= NN | S st|esicaa | woay  fosl-osts=ra g
%W =TI csTreTe Seomsm JiRsSiwer fEres I raTe oy Te T

2a = P 1 1 EmEmRE WS - CcH. e3>



35

*ogere SrEETT — TG AT (UGC-CARE)
it sifErsa SEs e |
oo Ter AFIFHS oo SifETia o o «a3x rs=f ToEas 1

a=R STt

(=T ST S EST | sSSP ==t )
22 ST T, > AT
ACTSFAH,.ORO

T . NEACHI=S AT, TIwE 1
crer$ o=, CHB— R ==, A DSOS .CHAT- T .CHATRAT=I=, =F =oF |

CHT.-3SE& 9S> v2a 2

3

c® Cc . AT
CRteT ST =, CRATASIT=1ET. ===y 1 19

ST T ST — == =TT ==Y ===

h;'o‘mm-,
MR i TR S e—
= ‘ T STU=STC=IET =IPOTSTC ST NOEg oS
fEE oS —gfersr oafesy e mmeT  ST—=wTHc=s  9=nih TS SeEsn fRoso= |

= = o g i SFICST SIS eiEim el =sIail | ST —rSlc=r SNIET o= Ww
ST | com—Ta=1>1. CoM=sSIGI=. CSNFai=i=t. =rafavar. ST,
>Sa | == £ | sﬂﬂtm—m- oo



36

. sremt — R AvteTsr STy AT STt (UGC-CARE)
- g as sifEr=sra ST |
20O TS beof SifErTwia o 7 .a=R 8] Trares |\

O A==

(== StaT, AfEsT @ steaErelty S e SifEsr )
22 S [, S8 AT
AT EH.0OC
GTifEe =16 afEsow A=aCe SwiEGen)

H7w==
O . WA= 9t
(Frret=r Si=carsit sT==iw=)
. wCEmrre |t
AZT=RHAS

=TT A/l c=Iar
onfsrst ws 3=t

carsticarst -
T . ARACHIEA (A, AR |
CEFEING =, BRI~ A, A35 50> ,coet— =t _cafa ==, ~t . =% |
CHf -®>@wsaqave s

v .. mrETelsr
CAEAFIME, FRTT7A, “ifosaw 1

=St =T - GO TET AT CSIs Sicaes
e Lainat- g -

Sy = =BT SEUSH FIHE | ATXS) SRINS SIS N wey
mwwmﬁmmwmwmww
=1 D ScE = SIRE GRS =BT ST GES SifeT e | =98 SR IS idres
TR ST w1 Ty JE ST S{ETE N A | ST W00 oS RSy SRS | G
=t = e I S-S TR - [ROTEces Wi GG O9 S SUE I[ITE =33
T T = S O 2w 97 CICS SR | ST ST € T SStaE ABS e
TS SIS SRS SITH =T 27 =31 G910 | QLT STHIH SIS0 S35+ =3 G5 Sie1s
TCETCER SRR =S MTHE | a9Teicd INCHIE A1 93t oww, =Y, Rew -
Rt oSS Sl TR SH ANSCSIH TS0 A6 A | ST S
fETCT Com T oIS SNECSTS CoTHTS S5 | SPRE NS wE S =HIows w1 FE
o, S, SIEE STHFST € ST 20T S1RaS =SSfS oUsT S afes | g
TCATHIGICES =iSwh IS (290 219 | iz giefasr, aferss, s=E=
TAfErdy =TT = AT TR 1| SNIRE ATEST SHICSE  tewsTal oWy SRSy AEG e
SUBTSIEGTCNT ST SIS SIS O oW SEGTH o= TCICE | S auts o
ST FRCSTR BT © WB CONNE SN SIS SETE T ~ahs a1 Comparative
Mehods — o SrRmTST | ST s S =i Sr=oi=ST | S Same P, T
R oG S ST ST IR ST @ 1S ST el G S 5R A8 T
D TS A ST, RS e rar, e, R AR o
OIS =TS, CSIaeScTa st =) SrmSieeT, - YT s R 2SS EE
NS AR oSS oamAIETsTS =TS T TS = i | o

SRS BB TTAITRCS SR STy ST=USS st CReH G T L
%WFEWMWWWWWWW' "'a?g
ST = ST ATET wENT TSROSO ZreTe SRSy SeiTS O vad)
‘WV‘ S So=rmsT SR eS =ten - ‘=== (>v-\B).W (>,-vv)<
.;:::‘;T:"H TET v ), R smwm ON srra, SF SEee. 'mﬁ:;ﬁf
ﬁé%wm" SIBR S S3Ive ITICE TES ) =TS 1 S =

: Tl e oo =imw | ST ===

9= =y —
= CIT6w=. 2030 1 i -




37

Find text ¢

o =24
SO20 ~ 2.OZd.

ISSN 0975-4067

KIRANAVALT

Journal of Sanskrit Research Foundation

The New Trivandrum Sanskrit Series
Vol.XII. Book. I-IV
January-December

2020

Sanskrit Research Foundation
T.C 39/37
: Thiruvananthapuram-36

Contents

Editor’s note -5
The Contribution of KaikkuJannara Ramaviriyar

to Ayurveda - Dr.M.Sathian -7
Karma And Dharma In Ayurveda - Dr Rajeshlkumar P -13
Philosophical Influences in the

Interpretation of Rasastitra - Dr. E.suresh Babu -19
Transcultural Journey of Cosmopolitan Women

in Select Fictions - Swathi M B -26
The Visnudharmottarapurina and

the Kathakali: A study -Bhagyasrce Sarma - 30

A Study on Jayadeva’s Gitagovindam -
Sanghamitra Sinha, Malavika Sinha - 42
Grammatical Functions of Anubandhas

in Krtya Suffixes - Dr. Pritilaxmi Swain - 60

Improvisation as a training technique .

in Mohiniyattam.- AnithaUS -70

The Impact of Buddhist Philosophy

in Sanskrit Literature - Satyaprasad Mishra - 75

Impact Of NatyaSaStra On Indian

Theatre And Aesthetics - Renjith K i - 80

Tectonic Activities in Mahapuranas — A Geographical

Observation - Sabna T Thaj , - - 96

The Educational Philosophy of

Sri Narayana Guru - Arun P. R ! - 102

Ravindranath Tagore: a Humanist and Mystic - Anu. K.S -110

- 213, 30w, -113

frgmgearas arene - =1 . Asraeard -117

Errar:RexeremeT uiRey: - BB RARTAUFL G - 122
z o=t Agraa Aarda. Heaa: - erfd iy - 125

ERFURATAT ATF TR THL: - g = - 129

SrefaeT - gEifearan - ar<ET O i -131



" JOURNAL OF
EAST-WEST

A FEW SELECTED SLOKA OF MUNDAK S UPANISAIIA 1N
LIGHT OF 21% CENTURY

Sanghamitra Siuhs”

ABSTRACT. The Vedle litersrore iy anclenss Jadic Literoturs The Vedic literaters
L ted oy e femal s rignt, gard acrign, and Sunsbeit fangaage i
@ ceomlanation af i, wmeter, the spwwehs of saandd, Byon. wnd yeree The arigpn and
aprauding Ristory of Vedi livralors s lilf sdsscpiew. cewd 48 stusteed jersreey from

Vidir fiterssture is the corps [leraties, and ooy the fousr Vedos, Arthola is the
Lasess e The tundoku Upanishad s thy pert of Arthatss Veda. Here ths stoecly
carvers w forw awlectod Wywns of Mundaba Cppanisad (loen slokas randomly selected
Sroom e antin wne and i), e effenrt Moz hwens wwade o creaty o liaiss betaven old

i oand ¢ y  thilak sty firsi-century. Muadaba
Uperpshoedd deprierend Imenseiality reality as futl uf ateteoct and allegory with the
wm:pcrayth:lym:ul vwrse of senilc mwter. Munduba Upanistoad 1y the ditring of

Indic g W yolte It the mayatery theill of a busdle of occidental
Adrarliogies.
The Vedic li s the jent Indic Bit and it the Jiterature of the post-
Haursppa crn. Li und religion are two domi pillars of any cultural studies.
The Vedic li includes 3 bundle of cultural stributes; religion, script, langu
tyrics, ete. The Upsnishads are the suthoritati ip of Hinduism (P. Olivelle

1996}, and its early history is almost obscure. The Upanishad is not single literatuse;

rather, it is a corpus and mcmhwwdldeﬁm,lwmeuip‘nofﬂw

geographical bocation has not been specified. Here the study covers 2 few

hymns of Mundaks Upanishad (en slokus from canto one and twu), snd effort has

been made W make 3 Jisi wld ies with y thinki

of selected hymns of Mundaka Upanishads. Gough defines that the Mundaks
3 n ¥ Indian phil #

Upanished is one of the most imp p phy
(Cough 2006 Reprint).

Here the discussion covers only the first and second canto of the Mundska
Upunishad. The study aims to create a Fizi bet s with new
i P i of eel ‘hymmo!Mundak-Upmidnducuuoh:fmmamoou
utdiw:).muudyi;m-kﬂyb.wdmllW' Mcxplamtionanduulysisor
Hhank i b und lation of Mundakas Uy ihad by Max Muller and
Aurobindgo. The word ing of each phuse has been derived. The inner mesning
has been discussed in the light of contemporary thinking. For that purpose, 8 literature
« BANGHAMITIA SINHA, Asslstant Prof Dep of Sunskrit, Pandit Raghunath
Murnu Hmwiti yal ok West Bengal, india. Email:

Sowrmen! cof Eaxt-West Thought
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Determination of optical birefringence and orientational order
parameter of octyloxycyanobiphenyl from a voltage-dependent
optical transmission technique

Sayani Das® and Anish Chakraborty®
wm&dmmwm.mm.m'om“dmnxus.mm

f performed Received 15 November 2021
Measurements of optical birefringence have been on mesogen
4-cyano-4"n-octyloxybiphenyl (B0CB) from a voltage-dependent optical  Accepted 8 Febeuary 2022
transmission technique. The temperature dependence of birefringence KEYWORDS

has been determined from the voltage dependence of transmitted Octyloeycyancbiphemyt
intensity theough homogeneously aligned (planar) plane-paraliel liquid phase tansiior; optical
crystal-filled cells of different cell-thicknesses. At a particular temperature, Bieefringence; crwriatioral
3 systematic increase of birefringence has been observed with a decrease order parameter

In cel-thickness, From the optical birefringence data, related orfentational

order parameter values have also been calculated, The outcomes for

orientational order parsmeter are compared with those reported from

other well-known techniques for the similar mesogen. Close agreement

among the temperature dependence of orienational order parameter

from this study and those fram other techniques validstes the relisbility

of the present optical method in precise investigation of physical
characteristics of liquid crystalline materials,

1. Introduction

Liquid crystals are interesting condensed states of matter not only from the viewpoint of basic
research regarding phase transitions but also for applications in modern technology. Liquid crystal-
line(LC)mpoundsmﬂoundtoadﬂblloncormouddsdnammphmwﬁhsymmﬂyhm-
mediate between that of an isotropic liquid and a solid crystal. Most common mesophases are the
orientationally ordered nematic (N) and the layered smectic (Sm) phases (1,2, The N phase pos-
sesses only long-range orientational order without any trace of positional order. In Sm phases, in
addition to the long-range orientational order, partial positional order is also present. The presence
of orientational order makes a nematic liquid crystal to behave like an optically uniaxial crystal and
its physical properties are found to exhibit anisotropy [1,3]. The optical birefringence (An) in the N
phase of 2 mesogen is one of the basic properties that decide the use of LC materials in the display
technology. In modern nematic display devices, for achieving the maximum optical contrast, an
optimum value of An is required [4,5). Moreover, as An arises from the anisotropy of the polarizib-
ity tensor of the molecules and is always positive in the case of molecules with clongated shape, it
also yields information on the ordering of molecules in the N phase. So far, several methods are
often employed to determine the An values of mesogenic materials viz. the interference method
(4], the wedge method [6], the laser conoscopic method [7-12), the light transmission technique
for plane-parallel liquid crystal-filled cells {13-16}, the modulated polarization method [17-19).

CONTACT Anish Chakraborty € anshphy@gmai.com
© 2022 Informa UK Ui, tracisg as Tayar & Francs Group
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Regional variation of drought parameters and long-term trends over India | 55%.
using standardized precipitation evapotranspiration index

Animesh Choudhury®, Dipanwita Dutta™ , Debarati Bera®, Amab Kundu®

* Dipayement of Remote Seeiing vl G, Vidasgger Undversity, Midrgord, Wesr g, India
¥ Deparmant of Geo-Dfermaizs, FRM.5. Mahavidyalayn, Bonkura Dniversity, Brshira, Wesr Bengal, Fsdia

ARTICLE INFOQ ABSTRACT

Epurds: Analysing historical drowght paitern is vital for implementation of =ificient drought adaptation and mitigation
Mesezaniog ial draught peokicies. In this study, we sxamined the metsamlogical drought chameteristics of India during 1901-2015, nsng
;ﬂﬁwmmm* Chmate Research Uit {CRLY) based Standardized Precipitation Evapotranspiration Index (SPET) af multipls
i timescales i.e., 1 month (SPEIOLY, 3 month (SPEIA), & month (SPEEN], 12 moath (SPETLZ). Here, we applied K-

P— means clustering algorithm on SPEIL2 (December] to find out different dusters with distinct drooghl charac.
Tiongght toesd teristics. The sx different homogeneons regions, e, cluster] (1), chster2 (C2), custer (C3), dusterd (C4),
MME tred Test clunsters (753, and clostert (C6) identified by K mean dastering largely resemble with the cluders mentioned in
previaus ressarches, [ifferent dronght parameters (duration, frequency, intensity} have been also analyssd for
rach chester on a monthly, seasonal and interanmal basis. The stady indicates that northern part of India (06,
(3] experienced frequent drooghls ai shorter imescales whereas the western (C2) and north eagemn (C4) part of
the country encoumiered equent drought ocorences at longer tlimeseale, [t is worthy (o mention that the C2
regiom eomyrising the semiarid and arid western part of the country including the great Indian dessrt, is
vulnerahle to frequent, prolonged and severs drosghts al Inoger timescale (SPEIL2). The shody revealed a sig:
nificant regional variation in drought trends identified by Modified Mann-Kendall (MME] trend test. The annoal
trend amalysis shows satistically significant (p < 0.05) increasing drought trend over C3 and C4 regions
comprising the fertile Gangetic and Brahmaputra plains. The seasonal MME trend analysis reveals significanl
increase (p < 0,05 in droughts over C3 (<0006} and G4 {-0.005) during monsoon. The increasing drowght
trend over Uhe Gangetic plain (C3) is prominent especially in the months of ey (p < 0.05, slope = <0.005) and
Angst {p < G001, slope = ~0,006). The shedy provides a region-specific understanding of drought characs
teristics and lomg-derm trends cracial for preparing adaptive sirategies (o minimize the cumuolative mmpacts of

droaghts.

1. Introduehion Singh 2010) In their study, Wang = 2l (2014} found worddwide in-
creaze in the drought areas during 1903~ 2008, Since the beginning of

Droughts are the moat complex hydroclimatic pervazive hazards,  the twentieth century, peveral coris-economically zignificant regional
giving rize to economic challenges and financial risks, ecpecially for the  droughts have besn oboerved especially in Auctralia (2000-2009),
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Abstract

Extensive mining operations, deforestation, jhumming, and soil erosion coupled with population stress in the study area
have put an adverse effect on its forest resources, This study investigates the transition in forast cover classes and its
fragmentation in the Jaintia Hills District of Meghalaya (India). Satellite data (multispectral images from Landsat 5 and
8) for 1995, 2001, 2007, and 2015 were classified using the supervised classification method. Landscape metrics from
the classified images were calculated using FRAGSTATS. The overall accuracy of classification was found to be 87.50%
(1995), B7.50% (2001), 85.00% (2007) and 91.67% (2015}, respectively. The results revealed an incraase in dense forest
with an increase in the patch number from 1995 to 2007. Additionally, a decrease in non-forest cover with an increase
in the number of patches from 2001 to 2015 was observed which further suggests fragmentation. It has been reparted
that 8.13% of the dense forest increased and 19.47% of non-forested areas decreased during the study period. Overall,
this study highlights the changes in the distribution of forest area which could aid policy makars to adopt appropriate
forest conservation strategies.

Keywords Forest cover - FRAGSTATS - Forest fragmentation - Class metrics - Deforestation - Soil erosion - Jaifitia Hills
(India)

1 Introduction forested area leading to vulnerability of wildlifa species as
well as disturbing the entire forest ecosystem,
Fragmantation can be defined as a division of theland-  Mining operations can also contribute to forest frag-
scape into smaller isolated patches which decreasethe  mentation which is apparant in many ragions of India
natural habitat in a landscape. Loggers, commercial culti-  including the state of Meghalaya. Meghalaya possesses
vators, settlemant planners, infrastructure developers, and  huge reserves of various minerals including coal, lime-
expansion in the population are some of the destructive  stona, kaalin, clay, granite, glass-sand, uranium, etc. Qver-
trends maximizing forest fragmentation at an alarming  exploitation of such resources, .g. extensive coal mining
rate[1]. These aforementioned factors severely exposethe  [2] has led to a drastic change in the and use/land cover
(LULC) of the state.
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An Appraisal of Kerala Flood-2019
Pragya Mehrishi' - Amab Kundu® 3 - Isha Smiti Thakur’
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Abstract

Kerala experienced extremely heavy rumfall from 8th to 11th August 2019, which coused a widespread flood throughout
the state and disrupled thowsands of lives as well as 2 substantial amount of property. The novel approach of utilising the
observed und merged sutellite runfall products along with remaolely sensed optical and microwave images was applied 1o
mamtor the event. The results indicoted vast inundstion in Wavanad, Ermakulam, Thrissur, Malappuram, Palakkad, and
Alappurha disticts m 10th August. A departure of 217% from normal rainfall for Palakkad and 123% for the whole st
i the month of August were observed. The synthetic aperture radar (SAR) and optical dutusets were successfully used 1o
generule flood extent mups which cun be advantapeons for plunners and poverning bodies (0 control flood ncidenls over

the region.

Keywords Extreme rainfull - India Meteorological Depanment « Flood event « Sentinel-1

Introduction

The influence of warmming climate on the intensity and
frequency of extreme precipitation events and conseguent
Ml hus mereasesd which is cousing great pressure on the
population of Indian sub-continent IPCC X2 Al et al,
2019; Mishra et al., 2019). The foods over larper wreas
cannol be monitored usimg puges due to their mited
coverage which makes the satellite observations a very
useful ool {Mishm 2020 ). They have proven to be crucial
in real-time and near real-time monitormg which helps m
quick response and relief operations (Zheng 2082}, Optical
und micmwave remole sensing lechnigues with high spatial
and temporal resolutiom provide vital mformation for

the monsoon of 2018 which resulted in extensive fooding
in various distrcts with enormous economic demage and
the death of more than 400 people (Mishm & Shah 2018;
Vishnu et al, 2019} In the year 2019 o5 well, the siate
received extremely heavy minfall from & o [1th August
which coused severe flooding in multiple districts and
affected thousands of people and propeny (Livemint 2019),
Vijuykumar et al. (2021), studied the flood events of con-
secutive years in reference o the changes m monsomal
clouds and sea surface lemperature (55T) and deduced that
the ruinfull events could be more severe if S5T remained
high, Prar to XHE 1961 and 1924 were the only docu-
menled yeurs that witnessed heavy flooding due to which
heavy losses of life mnd property occurred (CWC 2018).
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ABSTRACT

Surface mining is the deminant driver of fand use land cover
{LULC) change in the Raniganj coalficld region in West Bengal,
India. Owing to its multifaceted consequences on soil, water, and
landholders, assessment of spatio-temparal changes in mining areas
has become important. The oldest coal mine of India, Raniganj
coalficld has been producing superior quality non-coking coal for
the last 246 years. To reduce the cost per unit production of coal,
the mining awthority prefers the opencast method over
unsderground mining. The mushrooming growth of spencast mines
in this coalfield causing huge wasie dumps, depletion of vepetated
surface, changing slope and drainage patiern, soil erosion, and
degradation of environmental gquality. With this background, the
present study examines the spatio-temporal changes and evolution
of opencast mines using multi-teporal Landsat Thematic Mapper
{TM} and Enhanced Thematic Mapper Plus (ETMH+) datasets of
1991, 2001 and 2014, Further, the study assessed the dynamics of
mining patches and their characteristics through spatial metrics
analysis, The LULC maps reveal pood agreement with in-situ

ohservation as verifled by overall accuracy (2 85% ) and Kappa
i N7 ctutictire The ctodv chowsd thet minine arsse hovs

demand for epergy is increasing steadily. It is the second-largest
producer and consumer of cogl in the world with a total production of
730,35 mallion tonnes of cozl in J018-19 (Ministry of Coal, Gov of
India 2018). The history of coal production in India was started with
the initiative of the British East ladia Company in Raniganj, West
Bengal in the year | 774, This coalfield iz one of the major coal-
producing areas of the country and belongs to the Gondwana group of
Permian age (Singh and Yaday 1995). It has a large reservoir of the
best quality non-coking coal. Before mining operations, the Raniganj
coalfield and its surrounding areas were under thickly forestad land
known as 'Jungsl Mahal® {Paterson 1910). Since then, this area has
underpone significant changes for its rich naural resoances.

Mining has a significant contribution io the economic development
of a country. India, with s nich minesal resource, has expenrienced
steady progress in the indostrial sector since independence. However,
the exploration for mineral resources and expansion of existing mines
has been playing an important role in fand use land cover change in
many areas. Il has caused the depletion of thick forest cover and
biodiversity in many parts of the country. The Raniganj coalfield area
has faced both social and environmental 1ssues since its beginning

and the nmblame huus haan avannarated with tha increszing dsneity
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Prediction and spatial distribution mapping of soil
electrical conductivity using geo-statistical method for
Mirzapur district, Uttar Pradesh

Hemant Jayant, Nirmal De and Arnab Kundu

Abstract

501l electrical condactivity is more like soil pH; 3 limitmg factor in crop growth and production s well
25 it comesponds to the soil conditions that &= excess of salt n the soil or not heace define swtability of
o1l for crops. The present research was wdertaken i Mirzapur dismict of Uttar Pradesh 1o assess the
sparial variation in elacmesl conductivity (EC), it prediction and mapping A sum of 48 reprasentative
spll samples were vielded from twelve geo-referenced soil profiles excavated in the smdy ares.
Followmg phvaic-chemical analysis of sotl samples fom vanous depth (e 0-15, 13-30, 30-45 and 45-60
cm) of 12 profiles, more specifically desermination of electrical conductivity (d5/m). Furiber, claszical
a0d geo-stansacal methods have been emploved to charscterize soil parameter ie. EC (d5m) and its
spatial dismibution. Ordinary kriping interpolafion was used to crese spatial vamshility map and
semvanogram model was applied for quantfication of elecical conductiviry.

Keywords: 5panal mepping, peo-staustcs, semivanogram kngmg, soil propertes, electmical
Conductivity

1. Introduction

Soul productivity atinbuted to vanous charactensties of the sol which comtmbutes fo sml
fartility ke so1l pH, electncal conductivity, orgamie carbon content, micronuinent (Fe, Cu, Zn,
and Mn} and major nutnent (¥, P, and K) concentration m so1l. Soul electrical conductaty 15
the major of soil salmity or salfiness’ accumulation of salt o the soul and determimant of
different soil properties. Soll EC can be use both ac divect and mdirect mdicator of sall
physical, chemical and olozieal properties. Buldup of salt m soul may hamper the agneulfure
crop produchon that will be of great concem for farmers, government and agmeultural
scientists ' For this purpose mappmg and accurate assessment of soil- EC which m turn
comrespond to soil salinization are must needed for soil management thus crop production
S5o1l-EC zoverns by many environmental such az chmate, rainfall, temperanue and edaphnc
factors such 25 so1l meowsture content {porosity and water filled pore space), texture, soil type,

ranlasy 35 well a5 mflusnead by human actihes: imeation neachiess land nee sround water
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Abstract

This study was aimed ai delineating groundwater polential zones (GWFZ) using geo-spatial techniques for Ranchi district
Tharkhand (India). Data including Cartosat- | digital elevation model (DEM), Landsat 8 satellite images, lithology, zeology,
sonl. and waker yield data were utilised in this study. The relative importance of multiple parameters including lithology, soil,
slope, geology, rainfall, drainage density, and land use/land cover (LULC) that influsnce the availability of groundwater was
determined subjectively. Analytical hierarchy process (AHP) along with pair-wise comparison decision theory was ulilized
o calculaie the weights for each afore mentioned parameter. The delineated GWPZ were cale gorized into four classes viz.,
very good zone (31.57%). good zone (43.43%). moderate zone (13.00%), and poor zone (8.33%). The sensitivily analysis
indicaied lithology and soil type as the most and lkeast sensilive parameters, respectively influencing the presence of ground-
waer in the sludy area. Comparison between well discharge data and delineated GWPZ yielded a coefficient of delermination
(R%) of 0.59. This study contributes to identifying priority areas where appropriate water conservation programs s well as
sirategies for sustainable groundwater development can be implemenied.

Keywords Pair-wise comparison - Decision making - Groundwater instability - Mult-influencing factors - Ranchi (India)

Introduction depletion in the groundwater table. The planning and man-
agement of groundwater resources gels complicated under

Groundwater serves a8 an important resource of fresh water — changing climate.

for domestic, agricultural, animal husbandry, industrial Exploring new siles of groundwaer rely on the inlagra-

activilies, and other multipurpose uses (Singh et al. 2009).  tion of geophysical, aeromagnetic surveys along with the

The over-utilization of groundwater resources withoul  remote sensing (RS) and the peographical information sys-

implementing proper managementrecharge policies causes  tem (GIS) (Mukherjee et al. 2007). Remote sensing and GIS

[ Sudhir Kumar Singh Dacpak Lal
sudhirimjnu pmail.com doepak| 4 shizts.eduin
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Abstract

Land use/cover (LULC) and climate are significant environmental factors that influence watershed hydrology across the
globe. The present study attempts to understand the consequences of existing changing patems of climate and LULC on
the hydrology of the Usri watershed. Different water balance components were simulated using a semi-distributed Soil and
Water Assessment Tool (SWAT) model. Sixteen scenarios were generated using combinations of four periods of climatic
data { 1974-84; 1985-1995; 1996-2006 and 2007-2016) and four sets of land use maps (1976; 1989; 2000 and 2014). The
SWAT model performed well for monthly stream flows during calibration and validation. The study finds that the individual
impact of LULC change contributes to increase in the streamflow and decrease in evapotranspiration (ET) primarily due to
increase in urbanization and decrease in water bodies, forest cover and barren land of Usri watershed. The combined impact
of climatic variations and land use change reveals complex interactions. The study provides insight into hydrological response
lovariations in climate and land use changes in Usti watershed in recent decades. The results of this study can be beneficial to
the authorities, decision-makers, water resource engineers and planners for the bast waler resource management approaches
in the perspective of climate change and LULC transformation of similar ecological regions as that of Usri.

Keywords SWAT model - Land use/cover - Climate - Streamflow

Introduction

Land use change and climat variability are important envi-
ronmenial components influsncing waler resource manage-
ment and sociceconomic activites. They dirctly influence
the policy framework along with planming activities required

[+l Shakti Suryavanshi
sury evanshi_shakii € pmail com

I {anme for Genenatial Tachonloies Sum Hiesinhatom

for sustainable development (WMO 1966; Li et al. 2009;
Wang et al. 20142, b; Zhang et al. 2016; Yang et al. 2017;
Sahoo et al. 2018). Changes in land use/land cover patterns
and climate are dynamic. Prevalent process is mainly gov-
erned by natural phenomena and anthropogenic activities
(Vitousek 1994; Southworth et al. 2004; Kamusoko and
Aniya 2007; Xu et al. 2000; Glnld e al. 20090; Paul el al.
2017: Getachew et al. 2021). It has been observed that the
changes in land use can significantly affect the streamfow,
food frequency, hase fiow, groundwater recharge and annual
mean discharge of any wakershed (Turner et al. 2001; Costa
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Abstract Citics are the growth engine of national

wealth and income production; however large number
of city dwellers circ from the mai are

bbed dwellers called slum population. Existence of
slums in the urban units is a challenging issuc in urban
planning. [ndia expericnces a very sharp growth rate of
slum pop over the decades. Present work
focuses on a Lrum of peed slum growth
in spite of the implementation of many slum removal
policics in India. The state-level houschold amenity
status reflects a quite dch:uablc agenda as (o whether
or not slum up-grad, licies are Jed and
works as a significant plnnmm, tool. The up-gradation
of individual slum unit through the bottom-up
approach of plan may act as effective action. This
work finally directs a comprehensive planning tool for
slum up-gradation as well os overall urban
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by placing the slum issues in urban
plnnmn; practice.

Keymmis Slum dweller - Policy gap - Slum up-

B ity index - Urban planning

Introduction

In a near fulure, majority of human population in
developing countries is likely to live in urban area and
it has been predicted that in India sround 50% of its
total population or 600 million people will Tive in the
urban area in 2020 (Loughhcalamlea.l 2000). Wulh
the rapid pace of urbanisation in devel

it is estimated that one-third of the urhan populauon
over the world lives in the dearth of even hasic needs
i.e., shelter, food, drinking water and so on, and they
reside in overcrowded and congested environments
(UN HABITAT 2003). Though cities are the growth
engine of national wealth and income production and
it is predicted that in Tndia around 704 GDP will be
generated by its cities (Sankhe et al. 2010) but a large
number of dwellers in cities circumvent (rom the
mainstream (National Building Organisation 2011),
these snubbed dwellers arc the slum population,
Basically, slums are the informal settlements in an
urban area characterised by improper housing stock
and low standard of living (National Building Organ-
sation 2013), socially vulperable (Loughhead and
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Dispersion of Love-type wave and its limitation in a nonlocal elastic model

n

of nonhomogeneous layer upon an orthotropic extended medium

Santanu Manna ™ , Tapas Halder ", Saad Nasser Althobaiti
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ARTICLEINFO

ANSTRACT

ﬁm—dmmhmm-‘ﬂ—hh--ﬂd“m
i wcdicant under the effect of interior lefttal stress component. A

praeralized linmar elaaticity theoey with the nondocal effect In (he fandasental sress srals rebacion i adepeed
seldress Se equation of mofius in lapered media In the case of ome-harmonic plane warve propagatice, FDES (cf.
md-ﬂuummum-mmmmm

h-m—k-l--.—u-l.-puu
“mml-h-.hhm-ﬁ.llm-h‘—-ihmdm
wase depesads on 4 nenlocal parameter. mhw-—m#nmmm
warve, variatios of the s velocity
dmw-ﬂuﬁhmﬂndnﬁ)ﬂky sothomogeneity, wave sumber and dairal
sarvss garameters ae shown graphically. Some specil cases e dedurmd fram the eriginul daperdon squating.

Keywerdds:

Nevdooal elasticaty medium over 3 nentocal

Ontttrug:

Lawe wave

v - qﬂ-#lw—hmmmm

model. The il
fat Lasge values (~0.4) of the saniocal p
wnd validated with the pablished llierature.

1. Intreducton

The impact of the strain fleld of the distant elements ca the reference
element is ane of the renowned principles of classical (local) continuum
mechanics. The influence of these distant effects em the nenlocal elas-

Mum-mﬁmnumo—umd
nonlocal elasticity that the stress flelds in an elastic material at a
p“dn-mﬁmdym the strain at that particeiar
clement but also on the strain st 2 I that domaln (cf,
Mldéad.[!)).Ad-HM)ehﬁduMmhenﬁ-
nondocl elasticity if ome can comsider the effects of the strain a1 il other

i the earth's crust. It is keiows that the interior strectures of the carth
are mainly divided Into three hypothetical layered medis (1) crust
(surface to around 50 Im depth), (2) mantle (around 2900 ks depth
after earth cras) ssd (3) core (after mantle t the centre of the earth,
core has outer core (sround 2200 km thick) and imser core (sround
1530 km thick) layers), Propagation of ssrface waves alang the interface

nqnunlh“ retical
due to its possible applica n ahry
Ity, Hese, d
dwmhumhal:h&mnmhkmm
layer, The Love type surface wave was determined by the Rritich

the disp

mmmdumﬁmm the gin- Lowe [7] s 1911, 2t Is 2 tranvvorsely prupagated surface

b d by the local ) theoey of el which Is  wave which moves in the medium side by side. Lave wave is the fastest

one of the major of the nonjocal ity theory, It Is  surface wave among all the seismic waves. The basic properties of the

MMbMWdWMmm surface wave snd the nature of its propagaticn i 3o isotrogic medium
agation, and nature of waves etc. was well discussed in the book by Ewing et al. [1).

hﬁmhmmhwybw»mﬁh 1 the last 20 years, & sufficient amount of work on the dispersion of

ismic wirves propagation at the iterface surface wave have been done by pumerces researchers in the field of

Tch bimatian of and octhotropic layered chassical (local) elastic modium. Bot caly o fiew works so far have been

Beeall addreses .-.-..-uw... oo 5 Maamal, b A Jevantl o CT. Balder), iledusttnionn (e oo (SN, Athobaiis).

Setgc s/l 4z 10 AU suikdyn 202k 10197

wnmmmnmn—smm,wommx

Availabie oaline 21 Decomber 2021
0267-7261/6 221 Fleevier List, All 1ighas reserved.
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A practical outlook towards Abhijana
Shakuntalam by Kalidasa

Reamen Geswamt. English depanimeni
Magndh Usiversizy. Bodh Gaya

Adwtract: The play Abhipmana Shakuntalom i writen by one of the greatest pocts of ndin, Kalidosa This
play is o beamifisl mle of romance between King Dushivania and Shakemala. The vitle of the play. which i3
mmally in Sendin fiy mesns “The recognition of Shakumeh” m Esglish. Abhi haimaslam is
the firsi bndisn play 1o be transbaied ino differem wesiern angueges. Kalidesa hod extracied the story of
Shelrsisls from the grest epoe Mohsbhomm sed pamied ooeves more widely in his play Abbijnons
Shelmalae. The two proisgesisis of the play are Disbiyania and Shelwmsla. The kg of Hasbinspe,
Dushyamia i & noble pod kind mber wiao is respecied by everyone. Shuluniak = o beauiiful madden who
the dweghaer of Sape Vishwamiir ssd Apsam Menoks. Shakuninls has yoows up in the hermiope of sage
Kanva smie she was dispesed by her hinh parens,
Keymords love token, distresved, lnmesding. apaar., bond of bove.
Siwry of the play: Dushyania visos dhe hemiiege of Banva adber o day of huntmg, where he firsi peis o glance
of 1he besmilinl Shebanaly He gets stirscied o her from the very fir momsen wien hiscyes meet her beaury.
Adler Shakumiale's consent. both et marmed in the Gasdharvs mode of weddag. However soon after their
memisge, Dusbivanin lesves for his kingdom with o promise to reum and tike Shebectsls beck winh him
Exchamied by bove, Shelmmizh keeps on thnkesy aboon her husband e enire- tme, which affects e
surrounding. The angry Sage Danvass visiis te hemuizge mnd begs for watey ar Shakuninla’s door. However,
st is 50 bost in the thoughas of her hushand, thar she foils 10 ssoed bo the sape. Fecling insubed Durvasa
inpms & curse oo Shakunmla, which completely erses the menory of Shakumala from Desdvania’s heed
However, lmer he madifies the carse on the regeest of Anasnyy and Privemysda. He 1elks them than the bos
ey can be revived i’ Shakuntala shiws an omament which is a wokes of their love. The token i aotoally
u ring that Dushyunia had gified w Shakuntala. Afler monte of waiting for Dushyania, Sage Kanva advises
ler to visit the coun by herself. h & revealed thar Shak da w heavily preg with Dushyama's child by
then. However while on ber way to s kingdom, Shakumiala loses her ring in o leke. In the court, Dushysia
refimes W secept Shokunisls as his wife. as be completely loses his memory shou their mamage. sader the
influmee of the curse, He even makes several disparaging remarks ohoui her charmeter, which infuristes her.
She is then esooned by the Apsams into heaven, leaving everyone swprised. Evemually, afier months, the
nimg is found by & fshenman Duskyvanin revives his mensony bock show Shalunials whes he sees than ring
and breaks dowm in gailt He becomes lovesick ssd curses hisnsel for the sdversimy that he bad consed. Later,
Dusbyyamin is reaniied with his wifie Shakumala sod their son Bharar in the bepmitnge of Marice. Dushyamia
Inegs lior the forgivesess of Shelemels sed asks ber 1o rewrm back with him. Shalunials forgives himn and they
Iath meonve back 1o Hastinapur. By ericically analymn g it can be sid that Ahbijnana Shelemislam is oee of
the finest plays of Indisn Linemure. The theme of bove snd romance & very well evidesa in the play. Mot jus
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Assessing vegetation fragmentation and plantation

efficiency in an intertidal mudflat of Eastern India using
Radar Forest Degradation Index and spatial metrics
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ABSTRALT ARTICLE HISTOGRY
Potentiality of Synthetic Aperture Radar [SAR) based Radar Forest — Memied 3 Sepember 2071
Degradation Index (RFDN combined with field observations for — Acceped 5 Demmber 2021

maonitoning spatio-temporal dynamics of intertidal mudflat vegeta-

tion was assessed in this study. Five vegetation zones were R
delineated in the Junput mudflat of eastern India with very high LA PR
iz e LETON S B EBCS;

classihiation accuracy (Kappa coefficient > 0.79). Fragmentation mangumve patch; micrawave
and coalescence pattems of different vegetation zones under WO ramate sensing: wetland
plantation initiatives were also analysed by different spatial met-  sgetation zonation
rics. Results reveal gradual degradation of tree dominated vegeta-

tion zones and growth of shrub dominated and herbaceous ones

from 2007 to 2019. Plantation of exotic spedes like Fucalyptus

globulus and Casvaning equisetifolis along the shoreline had been

found to be less effective against storms and sea surges.

Conversely, native mangrove plantations and associated herbs

had demonstrated remarkable growth in the intertidal areas.

Based on the findings, the study pointed out that a zone-wis

cum site-specific plantation strategy is needed towards develop

ing effective bio-shields.
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Spatial and temporal trends of urban green spaces: an
assessment using hyper-temporal NDVI datasets
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ABSTRALCT ARTICLE HISTORY

Since the last couple of decades urban areas of developing coun- Hembed 16 Movember 2020
tries hawe been experencing unprecedented growth However, Accemed 3] Sepiember 2021
this growth is not well planned in most of the cities. Even in

recent days, there i no significant change in city planning and I 5
still, there is a lack of concem regarding environmental issues :;ﬁj;?ﬁwwﬁ?ugf 1:;
especially the changing green covers in dties. identifying the ;.. i tall- N VT 8
green space dynamics of major cities is cucial considering stra- correlatiom Delil

tegic planning of smart cities, policy intervention and combating
the problems associated with degreening., The present study
attempts to the potentiality of hypertemporal normalzed
difference vegetation index (NDWT) and its temporal trend as an
indicator of greening or de-greening process in Delhi Mational
Capital Temtory (NCT) and its per-wrban aeas. Ten days compos
ite hypertemporal SPOTVGT (Satellite Pour I'Observation de la
Terre Vegetation) NDVI images [1998-2013) have been used for
identifying the wegetation trend and further, it was compared
with long-term CHIRPS [climate hazards centre infrared precipita-
tion with station data} rairfall data to umweil the root cawses
behind the variation in vegetation trend spedfically the contribu-
tion of natural and anthropogenic factor in changing scenario of
urban green space. The study shows that hypertemporal NDW
data with sufficient temporal depth can be highly convenient to
explore the trend of wegetation and changes in gresn space. The
spatic-temporal pattern of NDWI trend indicates a significant part
of the area including Moida. Gurgaon etc. experienced deoeasing
vegetation trend which can be explained by large sale conver-
sion of vegetated land into built-up areas due to establishment of
new multistoried buildings. The strong negative comelation [r <
— 08} bete=en minfal-NDV] indicates that minfall is not the
major controlling factor of vegetation trend in that area rather
anthropogenic activities played a significant role in depletion of

. GoUngding zZone Na

regetation. LRI
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Abstract

The &im of this research was to simulate the future waler balance of the Silwani watershed, Jharkhand, India, under the
combined affect of land use and climate change based on the Soil and Water Assessmenl Tool (SWAT) and Cellular Automata
(CA)-Markov Chain model. The future climate prediction was don based on daily bias-corrected datasets of the INMCMS
climate mod| with Shared Sociozconomic Pathway 385 (SSP383), which represent the fossil fuel development of the world.
After a successful mode] run, water halance compongnts like surface nnoff, groundwater contribution to stream fow, and
ET were simulated. The anticipated change in land use/land cover (LULC) between 2020 and 2030 reflects a slight increase
(3.9 mm) in groundwater contribution to stream flow while slight decrease in surface runoff (4.8 mm). The rsult of this
research work belps the planners to plan any similar watershed for futun: conservation.

Keywords SWAT model - CA-Markov chain model - Recent climate projections - Waler balance - Water yield - Percolation

Introduction

Quantifying the future impact of climate and land use
change on hydrologic variables of the watershad is a thrust

Responsibla Editor Mareus Schul ara of research in the field of hydrology to understand the
availability and distribution of water for different uses in the

G Shakli Suryavanshi near future (Kumar et al. 2022), Furthermore, sustainability
Y MONE MaKI @ 10w on) of existing structures and for the development of innovative

! Cente for Geospatial Technokogis, Sam Higginbottom Walar rsource mﬁnagemcnl.plans for a specific hasirf ar
University of A griculture, Technology and Sciences, watershed can also be studied through such modelling
Vrayagraj, Uttar Pradesh. India studies. The spatiotemporal change of any landscape is 4

! Runal Development Department, Government of Jharkhand, global concern given its impacts on human and animal lives
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Late Quaternary sediments from Barakar-Damodar Basin, Eastern India
include the 74 ka Toba ash and a 17 ka microlith toolkit
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ARTICLEINFO ABSTRACT

Keywords: The Youngest Toba Tuff (YTT, 74 ka ago) is considered as the product of one of the largest super-volcanic events
Youngest Toba Tuff in the Quatemary period, which possibly caused a disastrous effect on the climate and hominid habitation. Here,
Palaeolithic culture

we report  rare occurrence of an ~ 2 em YTT ash bed in the Barakar-Damodar Late Quaternary sediments,

zrﬂm Eastern India, and the Microlith toolkits that were found in the sedimentary deposits above the ash layer, The
H::m e high silica content of the glass shards with bubble walls, blocky, rod-shaped structures, and pumice morphology,

are similar to other YTT ash deposits, The sedimentary facies associated with the ash layer show a transition from
lacustrine to fluvial depositional environments. Sedimentological, petrographical, mineralogical, geochemical,
and magnetic properties suggest the ash was deposited in a lacustrine environment. Moreover, the discovery of
the ash bed, the occurrence of in-situ Bovid specles, and microlith assemblages in the Barakar-Damodar Valley
add to our understanding of late Pleistocene depositional environments, hominin occupations, and possible local
migration across eastern India during the Last Glacial Maximum (LGM) period.
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