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PROJECT INVOLVED

S. 
No

Title of the Project Funding 
Agency

Period Status Role Nodal 
Agency

Collaborato
rs

1 Changing atmosphere, 
Biosphere, Geosphere & 
socio-economic activities in 
Sunderban activities in 
Sunderban data

CSIR 2003-08 Complete Co-PI Jadavpu
r 
Universi
ty

Jadavpur 
University

2 Network  Project  by  CSIR- 
Impact  of  anthropogenic 
perturbations  on 
oceanographic– 
atmospheric  processes  in 
and  around  India  in  the 
context  of  Global  Change 
(CMM-0009)

CSIR 2004-08 Complete Team 
Member

CSIR-
NIO

CSIR-NIO, 
CSIR-NGRI
CMMAC, 
Bangalore

3 Asian  Ozone  Pollution  in 
Eurasian Perspective-

APN 2005-08 Complete Co-PI JAMES
TEC- 
JAPAN

PRL, 
JASTEC, 
JAPAN

4 Centre  for  Astroparticle 
Physics & Space Sciences- 
A National  Facility  at  Bose 
Institute

DST 2004-09 Complete Co-PI Bose 
Institute

Bose 
Institute, 
IITM, Pune

5 Estimates  of  Indoor  Air 
Pollution Emitted from fuels 
used in residential Sector of 
Northern  India,  Sponsored 
to  GGS  Indraprastha 
University, Delhi and NPL is 
collaborator of this program

CSIR 2006-10 Complete CO-PI IGIT, IP 
Universi
ty

Indira 
Gandhi Delhi 
Technologic
al University 
for Women, 
Delhi

6 Study on effect of total solar 
eclipse  on  atmospheric 
parameters

ISRO/DOS 2009-10 Complete Co-PI CSIR-
NPL

Space 
Physics 
laboratory, 
Trivandrum

7 Study  of  the  effects  of 
atmospheric  dynamical 
activity  (long  and  short 
term)  in  the  tropical 
tropopause  region: 
implication  on  the 
stratosphere-troposphere 
exchange  of  the  minor 
constituents-

ISRO/DOS 2007-12 Complete PI CSIR-
NPL

Rajdhani 
College, 
Delhi 
University

8 Evaluation  of  emission 
factors  and  budgets  and 
particulate  matter  of 
relevance to climate change 
emitted by fuels particularly 
biomass  used  in  India  by 
the  rural  sector  and  small-
scale industries

DST 2007-11 Complete PI CSIR-
NPL

9 Study on temporal variation 
of  aerosol  in  relation  with  
variation  of  boundary  layer 
at  Giridih  (Indo-Gangetic 
plain)

ISI 2010-12 Complete Co-PI ISI, 
Kolkata

ISI, Kolkata

10 Environmental 
contaminants:  New 
Screening technologies and 
effect  on  human  health 
(NWP-17)

CSIR 2007-12 Complete Team 
Member

CSIR-
IITR,

IITR, 
CMAAC



11 Study  of  distribution and 
sources  of  ambient 
ammonia over NCR Region 
(Delhi),

DST 2009-12 Complete Co-PI CSIR-
NPL

IARI, Delhi

12 Probing  the  changing 
atmosphere  and  its  impact 
in the Indo-Gangetic Plains 
(IGP)  and  Himalayan 
Regions  (AIM-IGPHim) 
(PSC 0112)

CSIR 2012-17 Complete Team 
Member

CSIR-
NPL

NPL, 
NEERI, 
IHBT, IMMT, 
NIEST, 
NGRI, 
NAL,CMMA
CS, CRRI, 
CIMAP

13 Upper  Tropospheric  And 
Lower  Stratospheric  Water 
Vapor  Distribution  And 
Variability  Over  Tropical 
Region:  Implication  On 
Stratosphere-Troposphere 
Exchange

ISRO/
DOS

2011-14 Complete PI CSIR-
NPL

Space 
Physics 
Laboratory, 
Trivandrum

14 Analysis  and  modeling  of 
atmospheric pollutants over 
Indo-Gangetic Plain

CSIR 2013-
2015

Complete Co-PI

15 Study of seasonal variation 
of ozone precursors in 
relation with surface ozone 
over Delhi, a mega city

ISRO/
DOS

2012-18 Ongoing PI CSIR-
NPL

PRL, 
Ahmedabad

16 National Carbonaceous 
Aerosols Programme 
Working Group III: Modeling 
carbonaceous aerosol 
source influence and 
atmospheric effects 
(Association Institute)

MoEF&CC 2016-
2021

Ongoing PI IIT- 
Mumbai

IIT-Delhi, 
IIT-Kanpur, 
IIT-Madras, 
IISER-
Bhopal, IIT-
Kharagpur, 
IITM, Pune, 
Bose 
Institute, 
NEIST

17 Megacity Delhi atmospheric 
emission quantification 
assessment and Impact 
(Delhi-Flux)

MoES 2017-
2021

Ongoing PI IIT 
Roorke

Centre for 
Ecology and 
Hydrology, 
UK; 
University of 
Manchester, 
UK; 
University of 
York, UK

18 Spatio temporal variability 
of aerosol over National 
Capital Region (NCR), India

DST (2015-
2018)

Complete Collabora
tor

IGDTU
W, Delhi

19 Chemical composition and 
source apportionment of 
aerosols using receptor 
models at urban sites of the 
Himalayan region of India

DST (2018-
2021)

Complete Co-PI NPL GBPNIHES
D

18 South Asian Nitrogen Hub 
(SANH)

UKCEH, 
UKRI, UK

2021-
2024

Ongoing PI UKCEH UKCEH

20 Establishment of testing & 
calibration facilities for 
Continuous Emissions 
Monitoring System (CEMS)

MoEF&CC 2021-
2023

Ongoing Team 
Member

NPL -



STUDENTS SUPERVISED

PhD

Sl. No Name of Student Subject University Status Year

1 Trailokya Saud Basic Sciences IP University Awarded 2013

2 Dharama Pal Singh Basic Sciences IP University Awarded 2013

3 Shipra Jain Physical Science AcSIR Awarded 2016

4 Rohtash Engineering Science AcSIR Awarded 2017

5 Avirup Sen Physical Sciences AcSIR Awarded 2019

6 Ashima Sharma Physical Sciences AcSIR Awarded 2018

7 Mukesh Kumar Chemical Sciences AcSIR On leave 2016

8 Martina Rani Chemical Sciences AcSIR Ongoing 2018

9 Garima Kotnala Physical Sciences AcSIR Awarded 2018

10 Arnab Mondal Chemical Sciences AcSIR Ongoing 2019

11 Sakshi Ahalwat Chemical Sciences AcSIR Ongoing 2019

12 Ummed Singh Saharan Chemical Sciences AcSIR Ongoing 2019

13 Ritu Jangirh Chemical Sciences AcSIR Ongoing 2020

14 Rahul Arya Chemical Sciences AcSIR Ongoing 2020

15 Pooja Yadav Chemical Sciences AcSIR Ongoing 2020

16 Lokesh Yadav Chemical Sciences AcSIR Onging 2021

MTech

S. 
No

Name of  the  students, 
University

Degree/Pg 
Sources

Duration Title

1. Manisha Dahia
G J Univ. S&T, Hissar

M.Tech. (Env Sc 
& Tech)

9 months
(Sept 10 to 
June 11)

Chemical characterization pf aerosols 
emitted from biomass fuels and 
ambient air over lower Indo Gangetic 
Plains (IGP) of India

2. Gaurav Pandey
Thapar Univ.
Patiala

M.Tech. (Env Sc 
& Tech)

6 months
(Jan 11 to June 
11)

Chemical characterization of aerosol 
emitted from household biomass 
burning of Madhya Pradesh, India

3 Ms. Saraswati,
Guru  Jambheswar 
University  of  Sc.  and 
Tech., Hisar, (Haryana).

(M.Tech., 
Environmental 
Sciences & 
Engineering)

9 months (Sep, 
2009 to May , 
2010)

Chemical properties of aerosol emitted 
from biofuels and ambient air over 
northern India

4 Abhisek Gupta
Thapar Univ.
Patiala

M.Tech. (Env Sc 
& Tech)

6 months
(Jan 11 to June 
11)

Studies of carbonaceous aerosol and 
water soluble ionic species emitted 
from residential biomass burning of 
Andhra Pradesh, India

5 Palak Gogia M.Tech. (Env Sc 12 months Effect of crop burning over North India



(Thapar University) & Tech) (June15,2015 to 
June 15, 2016)

MSc

S.
No.

Name of the 
students , 
University

Degree
/ PG 
courses

Duration Title of Thesis

1 Palak  Balyan, 
Kurukshetra 
University, 
Kurukshetra 
(Haryana).

MSc
(Env. Sc)

6 months
(Jan to June 10)

Study of trace gases (SO2 and NO2) and 
chemical characterization of ambient aerosols 
at an urban site of Delhi

2 Anita Gupta
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 11)

Chemical characterization of aerosols emitted 
biomass fuels used in the rural sector of 
Rajasthan

3. Manish Kumar
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 12)

Spatial distribution of ambient ammonia over 
National Capital region (NCR) of Delhi

4. Salu Rani
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 12)

Budget Estimation of Particulate Matter and 
Chemical Characterisation of Emissions from 
Residential Fuels of Western India

5. Tanvi Gill
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 12)

Determination of emission estimates of 
particulates and gaseous emission (SO2 and 
NOx) from biomass fuels

6. Salu Rani,
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 12)

Estimation of budget of particulate matter and 
chemical characterization of emissions from 
residential fuels of western India.

7. Tanvi Gill,
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 12)

Determination of emission estimates of 
particulates and gaseous emission (SO2 and 
NOx) from biomass fuels.

8 Renu Mahsiwal,
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 13)

Source Apportionment of PM10 and PM 2.5 
using Receptor Models over Delhi

9. Humaira Ghayas,
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 13)

Characterization of pollutants over the 
Himalayan region: By implication of biomass 
burning

10. Nidhi Tomar,
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 13)

Comparative study of PAHs emitted from 
Biomass fuels of different environment of India

11  Utkarsha Pathak
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 14)

Influence of ozone precursors on the variation 
of  concentration  of  surface  ozone  over  a 
megacity Delhi

12  Mahima Arora
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 14)

Chemical  characterization  of  ambient  and 
biomass  emitted  pollutants  and  to  establish 
link between the two

13  Niki Choudhary
GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 14)

Chemical  Characterization  of  Particulates 
(PM2.5 and PM10) and its Source Apportionment 
using Receptor Models over Delhi

11 Mahima Arora

GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 14)

Chemical characterization of ambient and 
biomass emitted pollutants and to establish 
link between the two

12 Nidhi Malik

GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 15)

Emission estimate of pollutants from biomass 
fuels used in rural sector of southern region of 
India

13 Arushi Jha M.Sc.
(Env Sc)

6 months
(Jan to June 15)

Study on reactive nitrogen and its interaction 
with other trace gases.

14 Shipra Varshney M.Sc.
(Env Sc)

6 months
(Jan to June 16)

Seasonal variation and concentration weighted 
trajectory analysis of aerosol at an urban site 



GGSIPU, Delhi of Delhi.

15 Prerita Agarwal

GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 16)

Study of ambient air quality in Delhi region 
before-during-after the odd-even vehicle rule 
(2015-16).

16 Leveena Sharma

AMITY

M.Sc.
(Env Sc)

6 months
(Jan to June 17)

Chemical characteristics of crop residue 
burning over Panjab and Haryana during 
October-November 2016

17 Suba Lakshmi

AMITY

M.Sc.
(Env Sc)

6 months
(Jan to June 17)

Aerosols characteristics over Delhi

18 Jagriti Suneja

GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 18)

Seasonal and annual variation of SO2 over an 
urban site of Delhi, India.

19 Yash Jain

GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to June 18)

Chemical characterization of biomass burning 
emissions over different regions of Odisha, 
India.

20 Priyanka Yadav

GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to Jun 19)

Chemical characteristics of PM2.5 over three 
locations of National Capital Region of India.

21 Ritu Khutela

GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to Jun 19)

Study of carbonaceous species and trace 
metals in PM10 over Nainital region of central 
Himalayas.

22 Ms. Julie Dey 
Nayek

GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to Jun 21)

Seasonal characteristics, sources and 
transport pathways of ambient ammonia and 
related trace gases at two typical urban sites 
of Delhi

23 Mr. Apoorv Kaushik

GGSIPU, Delhi

M.Sc.
(Env Sc)

6 months
(Jan to Jun 21)

District wise emission estimates
Of pollutants from crop residue over Punjab, 
India



Publications

Book Chapters

Sl. 
No

Title, Author, Publisher Author Publisher Year

1 Ozone  and  UV  Scenario 
over  India;  Climatology, 
Trend and Future: Part A 
Ozone over India and Part 
B:  UV-B  radiation 
intensities over India and 
changes  during  a  decade 
by

T.K.Mandal, G. Beig, A.P.Mitra
Risal Singh, R.S.Tanwar, Sambhu 
Nath,

Scientific  Report  Number  22, 
Centre  on  Global  Change, 
National  Physical  Laboratory, 
PP  1-96,  New  Delhi  110012, 
December, 2004,

2004

2 Asian Ozone Pollution in 
Eurasian Perspective

H. Akimoto, P. Pochanart, J. Tang, T. 
Wang, S.L. Jain, B.C. Arya, T.K. 
Mandal, S. Lal and S.-F. Lim,

Asia-Pacific Network for Global 
Change Research

2005

3 Atmospheric ammonia 
over Indian region,

S.K. Sharma, T.K. Mandal 9 chapters ,113 pages, Jan. 
2015, Germany, ISBN:978-3-
659-67979-7, LAMBERT 
Academic Publishing Ag, 
Germany

2015

4 Metrology for 
Atmospheric 
Environment
Part I: Atmospheric 
Constituents

Chhemendra Sharma, Tuhin Kumar 
Mandal, Sachchidanand Singh, 
Govind Gupta, Monika J. Kulshrestha, 
Prabha Johri, Ashish Ranjan, Arun 
Kumar Upadhayaya, Rupesh M. Das, 
Daya Soni, Sumit Kumar Mishra, 
Senthil Kumar Muthusamy, Sudhir 
Kumar Sharma, Preetam Singh, 
Shankar Gopala Aggarwal, Soman 
Radha Radhakrishnan, and Manoj 
Kumar,

Chapter 13, Metrology for 
Inclusive Growth of India, 
Spinger, pp 1-1076

2020

5 Metrology for 
Atmospheric 
Environment
Part II: Environmental 
Governance

Chhemendra Sharma, Tuhin Kumar 
Mandal, Sachchidanand Singh, 
Govind Gupta, Monika J. Kulshrestha, 
Prabha Johri, Ashish Ranjan, Arun 
Kumar Upadhayaya, Rupesh M. Das, 
DayaSoni, Sumit Kumar Mishra, 
Senthil Kumar Muthusamy, Sudhir 
Kumar Sharma, Preetam Singh, 
Shankar Gopala Aggarwal, Soman 
Radha Radhakrishnan, and Manoj 
Kumar,

Chapter 14, Metrology for 
Inclusive Growth of India, 
Spinger, pp 1-1076

2020

6 Source Identification of 
Aerosols using Stable 
Carbon and Nitrogen 
Isotopic Composition

Binoy K Saikiya
(AU: Sharma, S.K., Mandal, T.K.,)

Atmospheric Aerosol: 
Properties, Sources and 
Detection, USA (New York) 
2022, NOVA Scientific 
Publishers

2022



2. Complete list  of research publications including those accepted. Please give names of co-authors also. 
Abstracts, summaries, papers communicated should not be included. 

Publication:174, Google Scholar Citation: 5407, H Index: 42, ResearchGate Citation: 5724,

S. 
No

Title Authors Journals Year

1 Characterization of Road Dust in 
Delhi: Heavy Metal Analysis, Health 
Risks, and Sustainability Implications

Ritu Jangirh, Arnab Mondal, Pooja Yadav, 
Lokesh Yadav, Arindam Datta, Priyanka 
Saxena, Tuhin Kumar Mandal

Aerosol Science & 
Engineering

2024

  2 Analysing Solid Residential Fuel 
Usage Patterns in Rural and Urban 
Slums of Delhi: Implications for 
Pollution Reduction and Sustainable 
Practices

Arnab Mondal, Ritu Jangirh, Rahul Arya, 
Lokesh Yadav, Sakshi Ahlawat, Pooja 
Yadav, Paramjeet Singh Paliyal, Prakash 
Bobde, Paulami Ghosh, Surajit Mondal, 
Akansha Rai, Rubiya Banoo, Nikki 
Chaudhary, Martina Rani, Garima Kotnala, 
Eiko Nemitz, Sudhir Kumar Sharma, 
Tuhin Kumar Mandal

Energy for 
Sustainable 
Development
 
https://doi.org/10.101
6/j.esd.2024.101460

2024

3 Hotspot driven air pollution during 
crop residue burning season in the 
Indo-Gangetic Plain, India

Ummed Singh Saharan, Rajesh Kumar, 
Siddhartha Singh, TK Mandal, M Sateesh, 
Shubha Verma, Akhil Srivastava

Environmental 
Pollution

https://doi.org/
10.1016/
j.envpol.2024.124013

2024

4 Role of sources of NMVOCs in O3, 
OH  reactivity,  and  Secondary 
Organic  Aerosol  Formation  over 
Delhi

Pooja Yadav, Shyam Lal,  Sachchida Nand 
Tripathi,  Vaishali  Jain,  Tuhin  Kumar 
Mandal

Atmospheric 
Pollution Research

2024

5 Chemical characteristics, morphology 
and source apportionment of PM 10 
over National Capital Region (NCR) 
of India

Rubiya Banoo, Sarika Gupta, Ranu Gadi, 
Amit Dawar, Narayanasamy Vijayan, 
Tuhin Kumar Mandal, Sudhir Kumar 
Sharma

Environmental 
Monitoring and 
Assessment

196:163

doi.
org/ 10. 1007/ s10661- 
023- 12281-8.

2024

6 Size-distribution and driving factors 
of aerosol oxidative potential in rural 
kitchen microenvironments of 
northeastern India

Bijay Sharma, Jingying Mao, Shiguo Jia, 
Sudhir K. Sharma, Tuhin K. Mandal, 
Sebastien Bau, Sayantan Sarkar

Science of Total 
Environment

2024

7 A  Sustainable  and  Regenerative 
Process for the Treatment of Textile 
Effluents  Using  Nonphotocatalytic 
Water  Splitting  by  Nanoporous 
Oxygen-Deficient Ferrite

 Abha Shukla, Jyoti Shah, Sunidhi Badola, 
Tuhin K. Mandal, Ved V. Agrawal, Asit 
Patra, Lalsiemlien Pulamte,  and, Ravinder 
K. Kotnala

Environmental 
Science & 
Technology
2024, 9, 7, 8490–
8502
https://doi.org/
10.1021/
acsomega.3c09773

2024

8 Response  of  organic  aerosol  to 
Delhi's  pollution  control  measures 
over the period 2011–2018

James M Cash, Chiara Di Marco, Ben 
Langford, Mathew R Heal, Tuhin K 
Mandal, Sudhir K Sharma, Bhola Ram 
Gurjar, Eiko Nemitz

Atmospheric 
Environment

Volume 315, 15 
December 2023, 
120123
https://doi.org/

2023

https://www.sciencedirect.com/journal/atmospheric-environment/vol/315/suppl/C
https://doi.org/10.1021/acsomega.3c09773
https://doi.org/10.1021/acsomega.3c09773
https://doi.org/10.1021/acsomega.3c09773
https://doi.org/10.1016/j.envpol.2024.124013
https://doi.org/10.1016/j.envpol.2024.124013
https://doi.org/10.1016/j.envpol.2024.124013


10.1016/
j.atmosenv.2023.1201
23

9 Strategic  enhancement  of  oxygen 
defects  in  ZnO from ZnS for  water 
splitting to generate green electricity 
by hydroelectric cell

Sunidhi Badola, Jyoti Shah, Anurag Gaur, 
Satish Khasa, DS Rawal, T. K Mandal, 
AK Srivastava, RK Kotnala

Applied 
nanomaterial today
Volume 34, October 
2023, 101904

https://doi.org/
10.1016/
j.apmt.2023.101904

2023

10 Emission inventory of inorganic trace 
gases from solid residential fuels over 
the National Capital Territory of India

Rahul Arya, Sakshi Ahlawat, Lokesh 
Yadav, Martina Rani, Arnab Mondal, Ritu 
Jangirh, Garima Kotnala, Nikki 
Choudhary, Akansha Rai, Ummed Singh 
Saharan, Pooja Yadav, Rubiya
Banoo, Sudhir Kumar Sharma, Bhola Ram
Gurjar, Eiko Nemitz, Jacqueline F. 
Hamilton, Tuhin Kumar Mandal

Environmental 
Science and 
Pollution Research

https://doi.org/
10.1016/
j.envpol.2023.1232
46

2023

11 Optical  source  apportionment  of 
aqueous  brown  carbon  (BrC)  on  a 
daytime  and  nighttime basis  in  the 
eastern  Indo-Gangetic  Plains  (IGP) 
and insights from 13C and 15N isotopic 
signatures

Supriya Dey, Pronoy Ghosh, Prashant 
Rawat, Nikki Choudhary, Akansha Rai, 
Rohit Meena, Tuhin K. Mandal, Jingying 
Mao, Shiguo Jia, , Neeraj Rastogi, Sudhir 
K. Sharma, Sayantan Sarkar

Science of total 
Environment

894 (2023) 164872

https://doi.org/
10.1016/
j.scitotenv.2023.1648
72

2023

12 Reconciliation of energy use 
disparities in brick production in 
India

Kushal Tibrewal, Chandra Venkataraman, 
Harish Phuleria, Veena Joshi, Sameer 
Maithel, Anand Damle, Anurag Gupta, 
Pradnya Lokhande, Shahadev Rabha, 
Binoy K Saikia, Sayantee Roy, Gazala 
Habib, Shubham Rathi, Anubha Goel, 
Sakshi Ahlawat, Tuhin Kumar Mandal, 
M Azharuddin  Hashmi, Asif Qureshi, 
Abisheg D, Jawed Iqbal, Sandeep 
Devaliya, Ramya Sunder Raman, Yang 
Lian, Govindan Pandithurai, Sudheer 
Kumar Kuppili, Shiva Nagendra, 
Sauryadeep  Mukherjee, Abhijit Chatterjee, 
Tanveer Ahmad Najar, Arshid Jehangir, 
Jitender Singh, Baerbel  Sinha

Nature 
Sustainability.

https://doi.org/
10.1038/s41893-
023-01165-x

2023

13 Reassessing  the  availability  of  crop 
residue  as  a  bioenergy  resource  in 
India: A field-survey based study

Taveen S Kapoor, Chimurkar Navinya, 
Gupta Anurag, Pradnya Lokhande, 
Shubham Rathi, Anubha Goel, Renuka 
Sharma, Rahul Arya, Tuhin K Mandal, 
KP Jithin, Shiva Nagendra, Mohd Imran, 
Jyoti Kumari, Akila Muthalagu, Asif 
Qureshi, Tanveer Ahmad Najar, Arshid 
Jehangir, Diksha Haswani, Ramya Sunder 
Raman, Shahadev Rabha, Binoy Saikia, 
Yang Lian, G Pandithurai, Pooja 
Chaudhary, Baerbel Sinha, Abisheg 
Dhandapani, Jawed Iqbal, Sauryadeep 

Journal  of 
Environmental 
Management,

 Volume 
341, 1  September 
2023, 118055
https://doi.org/
10.1016/
j.jenvman.2023.1180
55

2023

https://www.sciencedirect.com/journal/journal-of-environmental-management
https://www.sciencedirect.com/journal/journal-of-environmental-management
https://www.sciencedirect.com/journal/journal-of-environmental-management
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