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[bookmark: _Hlk192167739]Human-wildlife conflict demands debate for Odisha, India.	Comment by muhammad: i think author should use GIS based study.bcoz most of the analysis are GIS based
The title is suitable, but I think the author didn’t apply questionnaire survey, direct interview with local community so title could be more suitable according to methodologies applied (GIS Based study) in manuscript, so I’m suggesting a title according to methods and data used for analysis.
Suggested Title: Human-Wildlife Conflict in Odisha, India: A GIS-Based Analysis of Conflict Hotspots and Conservation Challenges


Abstract	Comment by muhammad: Rewording is needed for clarity.author mentioned fatalities, mitigation efforts, population trends but lack quantative 
results, why? for example exact no of incidents?change in wilflife population etc?	Comment by muhammad: lack facts and fig

India's ironic wild biota is in jeopardy as human-animal confrontations have surged, propelled by habitat loss, illegal trafficking and poaching or domestication etc.  The threat demands urgent conservation through holistic approaches and legalities.  The present study aims to collect information about Human-Wildlife Conflict (HWC) incidents, fatalities, and economic impacts, which is a concern in Odisha, India.  	Comment by muhammad: reword these words, lack coherence and gramitically  inconsistencies

The study identifies hotspot conflicting areas and corridors for elephant, Tiger, Sloth Bear and salt-water crocodiles (ETBC) by probing to district wise data through various literatures, field visits, media/departmental information up to 2024. The research uses software’s GIS, RS, ERDAS, and EXCEL software to make various maps and statistical information.  
 The trauma/fatalities caused by HWC shows that among ETBCs. The evaluation shows that sloth bears and crocodiles are increasing in number, in contrast the elephant population diminishing and tigers changing colour Melania or white. The tiger’s colour are transforming in colour like white and black. It is observed that government and community participation have instigated mitigation practices. The HWC have multifaceted impacts over people, communities, properties, and wildlife. The SDG’s that HWC covers SDG-2 (Zero hunger), Sustainable Development Goals (SDG -15 (life on Land animals), SGDs 12 (Responsible Consumption and Production), and 14 (Life below Water).  
Keywords: Biodiversity Conservation, game farming, Human-wildlife conflict, Livestock depredation, Habitat loss.
Introduction
The Human-wildlife conflict (HWC) clash is focussed sustainable global challenges between people and wildlife, Braczkowski et al.,( 2023)[1]. It yields crop loss, bovine predation, human deaths and traumas. The HWC ensues anthropogenic actions like urbanisation, industrialisation, poaching, predation, and deforestation etc. The human interventions in wildlife habitation and encroaching forests for food and agriculture have threatened, the ecosystems, and socio-economic values, pose impediments to wildlife conservation and livelihoods. The surging human populations during running Anthropocene epoch have encroached the habitation area of the large carnivores, omnivores, and herbivores. Snowballing contraction, fragmentation, or degradation have occurred. The emergence of HWC emerged from owning territory for food and habitation or for safe dwelling, Schell et al., (2021)[2]. Somu et al., (2022)[3],  Bomberi et al., (2023)[4].
Background: The deaths caused by HWC and negative activities have succumbed of ≈2853 in the last five years (2019-2023) in India, out of which 628 deaths occurred during 2023. Elephants and human skirmishes have caused human deaths recorded were 587 in 2019, 471 in 2020, 557 in 2021, 610 in 2022, and 628 in 2023 (PTI: July 26, 2024, 15:17 IST). Commonly HWC occurred between people by elephants, Tigers, bears, leopards, snakes and Crocodiles (Sambad Oct 01, 2024). The elephant population in Odisha marginally surged from 1976 (2017) to 2098 (2024), but human deaths increased from 105 to 154 during same period. 

[bookmark: _Hlk189604716]Fig 1: The Human-animal conflict areas (Elephant, Tiger, Crocodile, Bear) of Odisha	Comment by muhammad: Be consistant..HWC
The forests of Odisha have sizable numbers of flora and fauna, and aboriginal people. Most plants have ethnobotanical values and are used as herbal medicine. (Mishra et al., 2018[5]; Nenungwi et al., 2024[6]). Regular HWC has urged a detailed study of their census study, hotspot locations, and confrontation management (Fig 1). 
Review of Literature: 
Unfurling past 50 years of Human-wildlife history, the conflict between them is exponentially increasing today. The space between settlements, dense population and animal habitat have dimunisized due to climate change, anthropogenic activities for their sustenance Schell et al., (2020)[2], Dash et al., (2024)[7]. Matanzima et al. (2024) [8], Alam et al. (2024)[9]. The unexpected rising HWC have negative result accompanied by death and trauma,  Gulati et al. (2021)[10], Braczkowski et al., 2023[1], Narayan et al., 2023[11],  Galley et al., 2024[12]. The HWC arises when people and wildlife cohabit and part common possessions, including food, fodder, roads, and shelter Pant et al., (2023)[13].
HWC have options of interstate transboundary issues, management interventions at times linking convergence, or large mammals Sharma et al., 2021[14]; Adhikari et al., 2024[15]. Loss of predators, harvest, human, omnivore, or carnivore, and a heavy burden are outcrop of HWC. That results in loss of loss of bovines, loss of ecology and deterioration of environment. It is essential to map the connectivity and convergence interface and alter the cohabitating attitude towards this wildlife, Su et al., (2020)[16], Mishra et al, 2022[17],  Basudev et al., 2023[18], Rawal et al., 2024[19].  Urban agglomeration increases co-habitation and surges HWC have consequences of wildlife–vehicle accidents. Wild life tourism, zoonotic disease spread, causes deaths of both crop/ property loss, Mishra et al, (2020)[20], Cui et al, 2021[21]. Significant causalities are reported attributing to mainly elephants, Leopards/ Royal Bengal Tigers (RBTs),  sloth bears and snakes bites and crocodiles (Mishra et al, 2023[22], Dertien et al., 2023[23]). 
The places of human-wildlife confrontation are grazing grounds, urban peripheries,(Mishra 2020[24]; Singh et al., 2021[25];  Tripathy et al., 2024[26]). Medical personnel report snakebite deaths are common everywhere maximum, followed by elephants, tigers and leopards, black sloth bears and saltwater crocodile attacks in Odisha.  The elephants from Chandaka Jungle intrude the capital city, Bhubaneswar, of Odisha, regularly. The report of HWC were taken casually in 20th century need prioritisation in the current milieu.
 Objective: 
The aim of the study is to: 
i. To quantify the extent of human-animal conflicts in Odisha from 2014 to 2023, identify the most affected districts, and assess the effectiveness of present mitigation strategies.
ii. The study shall provide insights to help policymakers, conservationists, and local communities implement better conflict management strategies.
iii. To search for steps to reduce Human wildlife conflict and legalities associated with cruelty to animals.
Methodology	Comment by muhammad: Based on my review, the manuscript is scientifically valid but need some refinement, methodologies are the backbone of scientific writing, methodologies section is week for example Survey methodology eg sampling size, interview structure is not mentioned and not clearly defined. I think data validation and error minimization in GIS mapping should be included. Include more Specific Findings The results mention trends but need quantitative comparisons. Rate of increase in attacks over the years Statistical tests significance levels should be explicitly stated. more discussion on policy implications and specific strategies for conflict mitigation is needed. I think these refinements will increase the impact and readability of manuscript in scientist community 

Homosapiens cohabitated with wild animals from ancient days. There were hunter-gatherers. In the present Anthropocene epoch (from 1950 recognized), the HWC has emerged challenging as human and wild animals have shared their food, shelter, and resources. The Forest Dept. (FD) is vigilant about the predator’s habits, active time, and basic needs for conservation and protection of these wild animals. They fail to protect humans and their property; from these predators, (ETBCs. snakes, etc.). 

Fig 2: The flow diagram of preparation of thematic maps	Comment by muhammad: missing in the text?
[bookmark: _Hlk191803076]Data was collected from government reports, news articles, and official statistics covering incidents from 2014 to 2023. Key data sources include Odisha Diary, Hindustan Times, and Odisha TV, submitted by various line departments in honourable courts. The gathered data were statistically studied. The results of the Statistical analysis, geographical mapping, and trend analysis were used to evaluate the data. Tools like Excel, SPSS and GIS were employed to represent conflict hotspots and trends visually.
The study focuses on conflicts involving people with predators of Odisha's Asian elephant (Elephas maximus),  Royal Bengal tigers (RBTs), Odisha tigers/leopards (Panthera Tigris), vulnerable sloth bears (Melursus ursinus), and least concerned saltwater crocodiles (Crocodylus porosus) of  IUCN red list.  To save these wild animals from fatalities, biosphere reserves, Zoos, sanctuaries, zoos, etc., are protected areas for the wilds as per the Indian Wildlife (Protection) Act, 1972, updated 2023[27], Mishra (2020)[28].
Forest Status in India and Odisha:
India's Odisha state (17. 49 AND 22.34 AND lat. and 81.27’E and 87.29’E long.), terrestrial area of 155707 sq. Km (4.47% of the country’s area) is most affected by the HWC conflict. The state Odisha houses total forests in FSI 2011/ 2021 are of 48855/52156 km2, including 21366/20995 sq. km of moderately dense, 20477/28872 sq. km of open/scrub,  7066/ 7213sq km of very dense forests and 259 sq. km of mangroves. These types are unclassified (28.01%), Reserve forests (45.29%), and protected (26.7%) (https://fsi.nic.in/forest-report-2011; https://fsi.nic.in/forest-report-2021). The mangroves along Odisha coasts covers crocodiles of 258.98 Sq. Km. Mishra et al, 2024[29] Fig 3 (a to e).

Figure 3(a) Total Forest areas of Odisha, inclusive of mangroves along the East Coast of India

Figure 3(b):Year-wise, Odisha’s Forest loss from 2002 to 2023 (sour: Global Forest Watch)

Fig 3(c) The district-wise human-wildlife conflict (ETBC) reports/depths in Odisha 2014-23 

Fig 3(d) 10-year Information of Animal Death due to Human Influence in Odisha 2014-2023

Fig 3(e) Major  District HWC conflicts/deaths reported in Odisha. (Source various literatures and https://orissadiary.com/addressing-human-wildlife-conflict-hwc-in-odisha/)
Conserving and protecting ETBC in Odisha
The Odisha State has 21 Sanctuaries and five national parks. The earmarked national parks are the coastal National Park (Bhitarkanika) and the inland National Park (Similipal), created as per the Indian Wildlife (Protection) Act, 1972. One large Zoological Park (Nandan Kanan), three Small Zoos and seven Mini Zoos (Mishra et al., 2020[30]) 
The biotic interstate movement of the ETBs over the wild corridors are HWC vibrant and warrants drop of human-animal transfer. Present-located interstate corridors in Odisha are at Dhoba-Dhabani (Badam Pahada), Karida, Deuli-Suliapada (Mayurbhanj Dist.), and Karo-Saranda (Keonjhar-Jharkhand). The inter-district corridors are Similipal-Hadagada-Kuldiha, Telkoi-Palalahada, Jiridamali-Anantapur, Kanheijena-Anantpur; Buguda- Nayagada, Nuagaon-Barun; Tala-Kolhagarh; Barapahar -Tarabha -Kantamal; Kotagarh-Chandrapur and Karlapat-Urladani Corridors, Udgata et al (2011[31]), Singh BB et al, 2014[25].
 The Odisha state witnessed recorded 149 deaths in 2023-24 in elephant attacks. The districts that reported such human deaths were Dhenkanal (31), Angul (24), Sundergarh (22), Keonjhar (18) and Mayurbhanj (10) etc. (Maharana 20233[32]). Elephants invade villagers and croplands, and when people molest them with cruelty, they stump and kill them due to their size and weight Figure 3(a) and (b). Sometimes, these wild animals are carrying zoonotic diseases. Mishra et al., (2020) [30] Fig 3 a, b and c  
 Inter-state wise, Odisha  reported 322 elephant-stumping deaths, followed by 291 in Jharkhand, 240 in West Bengal, 229 in Assam, 183 in Chhattisgarh, and 152 in Tamil Nadu in the last three years from 2019-2020 to 2021-22.  Out of 198 elephant deaths in India, Odisha has reported 30 while Assam tops with 36 jumbos by electrocutions and eight elephants fatalities in train accidents between 2019-20 and 2021-22 (Maharana 2023[32])
Overview of Human-wildlife conflict (HWC):
Population Overview: Odisha has a population of over 40 million. A significant portion of the population lives within/ near forest areas. Populous districts like Khordha, Cuttack, Dhenkanal, Keonjhar, Nayagarh and Ganjam have increased chances of more HWC.	Comment by muhammad: Reference?
Wildlife Distribution:
 The elephant population in India during 2007, 2012, and 2017 was 27669-27719, 29391-30711, and 29964, and it is rising. They include around 1976 elephants, thirty Royal Bengal Tigers (RBTs), Leopards (≈700 inclusive Black Panther), 1811 number saltwater crocodiles (Crocodylus porosus) and unrecorded widespread black sloth bears.  Critical wildlife habitats are in Similipal National Park, Satkosia Tiger Reserve, Debrigarh and Bhitarkanika National Park. As per Hindustan Times,  Oct 03, 2024, Odisha houses leopards 760 in 2018, 568 in 2022-23 and  696 leopards in 2024, (the National Tiger Conservation Authority (NTCA), inclusive of three rare melanistic (Bisoyi 2024 and Sambad October 7th 2024[33] ). The saltwater crocodiles in 2024 crocodile census in Bhitarkanika National Park, Odisha are 1826 crocodiles. They included 582 hatchlings, 327 juveniles, 387 yearlings, 167 sub-adults, and 348 adults. . About 200 leopards are dwelling in the Mayurbhanj and Kendujhar districts (Hadgarda and Kuldiha sanctuary), and the same numbers in Sunabeda, Atha Mallick, Nayagarh, Angul and Boudh Forest Divisions. More than 55% leopards leave in sanctuaries.  Sloth bears are widespread in all districts of Odisha but statistics are unavailable.
Conflict Hotspots and Timings: The Angul, Dhenkanal, and Mayurbhanj districts are hotspots for retaliatory killing of elephants. It was 149 people (highest recorded) in 2023-24. There are significant human and wildlife casualties and more economic losses.  Odisha has sloth bear-human conflict periods at dawn, day, dusk, and night, with 94, 41, 42, and 15 cases covering 192 cases.  Deaths from ETBC attacks have been recorded in 2023; there were 51, 91, 59 (total of 201 cases) in 2021-22 obeys no season (Sharp et al., 2022[34]). Wild animals are optimally violent when they are with newborn babies. Some collected photographs of importance after the HWC with ETBC are in Fig 4. (a-d).
 Elephant -Human conflicts: 
The hot corridors of movement of these wild HTBCs where HWC occur are due to electrocution, jungle settlements and railway accidents. The fatal places for elephant deaths in Odisha are Rambha hills, Athagarh forests,  Jajpur-road Keonjhar Rail lines. 120 elephants were electrocuted ( 2009 and 2019), and during 2023-24 it was 15 elephants in Odisha Other contributing factors are Poaching and accidents. (Maharana S., The New Indian Express, Oct 21, 20248: 16 PM. Tripathy et al. (2022[35]). The Humans and elephants conflict resulted in 2853 people's deaths during 2019-2024 and five-year high of 628 during 2023 (Govt data)	Comment by muhammad: What is this?please provide proper reference?
(a)(b)
(c)(d))
Figure 4 (a to d): (a) Elephants are attacked to disperse by using fireballs(Source-Think Wildlife Foundation, (b)Melanie tigers in Similipal Tiger Reserve(STR) (c) Sloth bears found in all districts of Odisha. (d) A boy named of Dakhinbeda village, Kendra Pada, was attacked dead by a Baula crocodile. 
 State-wise human and HTBC deaths by HWC in 2018-19 to 2023-24 are in (Fig 5 a-c). Elephant census-2024 reports about 2103 elephants, (including 474 male and 1,030 female), are inhabiting in the forests of Odisha.  As per  elephant census  (2024) report 334  tuskers  (adult Male), 12 makhanas (adult) , 678 females (adults),  186 tuskers (sub-adult) , 04 makhanas (sub-adult), 181 juveniles, and 403 calves in Odisha.

Fig 5 (a) Human deaths caused by elephants in India 2018-19 to 2023-24 

Fig 5 (b) The fatalities of elephants and humans resulting from HWC (b) Human deaths caused by Elephants in India 2014 to 2023 (Data: Rajya Sabha Unstarred Question No. 672   answer)

Fig 5 (C): District wise human-elephant conflict in Odisha 2014-2023
The Cultural Icons, Natural Gardeners of Odisha: Elephants are the herbivorous terrestrial large mammals in Asia. They have importance religious activities as cultural icons. They also disperse plants through their physical activities so they are the signatures of Gardeners of nature. 

Fig 6: The deaths caused by Human- Elephant conflict in different states of Odisha
Elephants die in hundreds are prey to looming threats for ivory tusks and teeth. However, 1145 anthropogenic elephant deaths were reported in confrontation from 2013-14 to 2023-24 (Dash C. 2024). while in 2023, Human-elephant combat results were 154 fatalities (Fig 6)
 
Table 1: The various age-groups of elephants show Male: Female ratio is rising so more HWC
	Year
	Total
	Adult (male)
	Sub-adult
	Mak
hana
	Adult cow
	Not Known
	Elephants

	
	
	Tuskers
	Male
	Female 
	
	Female 
	 sex
	Juvenile
	Calf 

	2017
	1976
	212
	122
	276
	10
	816
	38
	203
	299

	2024
	2098
	313
	148
	282
	13
	748
	NA
	209
	385

	Tuskers: male elephants; Makhana: tusk-less males; The cows that can milk a calf,  


Source: Tathya, received from PCCF-Odisha Forest  Dept.,  

(a)(b)

d.

Fig  7 (a-d): (a ) Thematic map of  human fatalities, (b)  Elephant deaths distribution Odisha (Source: modified:  Palita et al., 2007[36] (b)  Tiger Reserves and WLS in Odisha.(c) Protected areas in Odisha (d)Element distribution in Odisha (source: all Odisha elephant census 2024) 
The causes of the deaths of elephants in Odisha are commonly due to electrocution (natural /intentional), poisoning, poaching and train accidents. Sometimes, the electrocution is man-made, and the elephant sometimes creates it. In the last 11 years, the number of elephants dead is 142. Out of the 142 elephants, 37  are haunted, 22 are in train accidents, six by road accidents, three numbers are poisoned, and numbers of deaths by falling from hills and natural deaths by suffering from Anthrax (54), Herpes (11), and death due to other diseases are unknown (forest department data). The Human deaths were highest in 2022-23 and total 624 people died in HEC in Odisha between 2019 to 2025 (Table 2).
Table 2: Human deaths of elephants in Odisha by electrocution, accidents, haunting, etc.
	Year/ Elephants
	2013
-14
	2014
-15
	2015 - 16
	2016 - 17
	2017 -18
	2018 - 19
	2019 -20
	2020 -21
	2021 -22
	2022 - 23
	2023 -24
	2024 -25

	Elephants dead
	6
	4
	14
	6
	9
	24
	7
	8
	13
	26
	16
	≈50


Source: Odiya Sambad on 08.09.2024; The Hindu Feb 2025; 04 November 2024, 15:32 IST
The analysis reveals that districts like Angul, Dhenkanal, Keonjhar and Mayurbhanj are the hotspots for Human-elephant conflict. Appropriate action with adequate planning can prevent conflicts. Ensuring timely and adequate victim compensation schemes reduces economic burdens and promotes coexistence. Also, it is essential for future research in multifarious areas and to plan for the long-term effectiveness of HWC strategies under the impact of climate change and human activities.
Human Tiger conflicts:
The reported cases of Human carnivore conflict have surged over time, in lower-income countries. Due to Human–Wildlife Coexistence, Tampakis et al, (2023)[37], Bomberi et al, (2023)[38]. The Odisha state had 142 tigers in 1972, which was 7.77% of the 1827 total tigers in India). The melanistic black tiger in Odisha was discovered on July 21, 1993 (when Salku killed it when Surai Besra (father) was demised). Eleven (between 1993 and 1998) melanistic tigers (Black and white) were seen in the Similipal Tiger Reserve (STR). However, leopards (Panthera pardus) are common and more in numbers in Odisha.
By 2004, Odisha Forests/Tiger Reserve had 132 adults amongst 192 tigers in Orissa. The presence of tigers was recorded in Koraput, Nawarangapur, Kalahandi, Sundergarh, Baragada, Keonjhar, Talcher and Phulbani. The statistics were under doubt between 2006 and 2010 as counting was done by camera method previously. The National Tiger Conservation Authority (NTCA) adopted the present counting method in Odisha in 2010, including the Royal Bengal Tigers (RBTs) and tigers of the Odisha variety. The National Tiger Conservation Agency (WII-NTCA) estimates that the melanin types and leopards in Odisha Forest Department are 760 in 2018, 568 in 2022, and 696 in 2024, respectively. There was a sudden decline in the number of tigers in Odisha forests in 2006 due to a change in census architecture that used the NTCA double sampling method. However, modern embedded AI camera-alert systems, GIS technology, and camera traps are required and validated through field surveys for the census of the big cats(Singh LN. 2023[39]) Fig 8 (a and b)

Fig 8 (a) Human tiger conflicts in some states of India (2018-19 to 2022-23)


Fig 8 (b)The number of tigers as per census years in Odisha forests, India, from 1972-2024 

Fig 9(c) Human tiger conflicts and corresponding deaths in 2023 in Odisha.
 Human- crocodile Conflict:
The geospatial changes during the Holocene erratic Indian summer monsoon and global warming during the Anthropocene have shifted the coastwards, and there is a formation of a Lateral channel along the coast and more anastomosed along the Odisha coast are the estuaries of the Brahmani River Mishra at all, (2016[40]). The conflict between humans and estuarine crocodiles in the Bhitarkanika in the anastomosed estuarine channels at Dangmal, Keredagada, Bhitargada, Hatiagadi, Dakshina Beda, Ali, Khola Jhar-pada, and Pattamundai and areas of Kendra pada and Jagatsinghpur dist. has been extended up to adjoining Jajpur and Cuttack, and the death toll is rising year after year. The Census on Estuarine crocodile census in 2024 reported that in the Bhtarkania area, 582 hatchlings, 387 yearlings, 327 juveniles, 167 sub-adults and 348 adults are counted, slightly higher side than in 2023. In 2024, only 608 crocodiles are capable to attack human out of 1826 Crocodiles in Bhitarkanika. 


Fig 10: Saltwater crocodiles Status in Bhitarkanika estuaries of Brahmani/ Baitarani R. mouth
Crocodile attacks are reported from the Jajpur and Bhadrak districts (≈ 70 to 100 km away from Bhitarkanika) and far from the park's territory. The census 2022-23 reports that Bhitarkanika estuary has three types of crocodiles: Crocodyluspalustris (freshwater Mugger), Crocodylus porosus (saltwater crocodile or Baula), and Gavialis gangeticus (Gharial). Out of 1831 crocodiles traced in Bhitarkanika (2022-23), the varieties are at stages Hatchling (571 numbers), Yearling (389 numbers), Juvenile and adults (335 species), sub-adult (173 numbers), and Adults (363 numbers) only. Only adult and sub-adult crocodiles can kill human beings. About 515 of Bhitarkanika out of 1811 crocodiles can attack human beings as per census 2023-24, Source: https://odisha forest. in/admin/data/ documents/publication_ file_1735278100.pdf, 
Sloth bears and Human conflict in Odisha 
Odisha's sloth bear (Melursus ursinus) is India's most ubiquitous bear species and is vulnerable per IUCN. Habitat Loss and changes in land use patterns are the main causes of Human-bear conflict, leading to Human fatalities and Injuries.  Human-bear conflict along forest edges in Odisha is diverse and occurs at different times of day or night, depending on the season. They stand up and attack like lightning if somebody confronts a sloth bear. These animals live on insects in caves, grasslands and forests Sharp et al., 2024. Loss of habitats and fragmentation in corridors are causes of a surge in Human-sloth bear conflict in Odisha, Debata et al, (2016)[41]; Palei et al., (2021)[42], Mishra et al, (2021)[43],  Bargali IIFM (2022)[44]	Comment by muhammad: Scientifc name?must be italic?	Comment by muhammad: ?()



Fig 11. Existence, conflicts and deaths of sloth bears due to HWC in Odisha, from 2013-14 to 2022-23 (Source:   State Wildlife Organization.  Wildlife Odisha 2023[45])
Sloth bears, which play a vital role in ecosystem conservation, are enlisted as ‘Vulnerable’ in Appendix I of CITES. They are well protected under Schedule I of the Indian Wildlife (Protection) Act, 1972 and endemic to day. The sloth bears and other species have notable populations in Dhenkanal, Kandhamal, and Mayurbhanj. Sloth bears can comprise and live up to 2% of a tiger's diet and need caves for habitation to save them from sun and rain. In Odisha, 716 attacks were reported between 2014 and 2018 by sloth bears on humans, the maximum number of human casualties due to wild sloth bears in the state. These arduous predators, like tigers, observed as mothers with cubs, can go to extremes to protect themselves from predators. 
Odisha is home to 30 tigers (RBT or Panthera Tigris). , Eight cubs (27 in Similipal tiger reserve forests), and the rest are wild (Tiger survey 2023-24).  The population of saltwater crocodiles ( Crocodylus porosus) out of three types available, mainly in Odisha's Bhitarkanika National Park, was 1811 in 2024, a marginal hike from 1783 in 2023. A recent study reveals that the jungle state Odisha, the Similipal, Debrigada Satkoshia, and Sunabeda forests have home to700 -800 leopards, either indigenous or migrated from the forests of Chhattisgarh, Andhra and Jharkhand and settled in Odisha. The sloth bears in Odisha forests are unpredictable and, protruding, and omnivorous are found in all districts, more or less. 
Table 3 : Human-ETBC Conflict Reported Data in Odisha between 2014 to 2023.
	Year
	Total 
	Total 
	Elephants
	Tigers
	Bears
	Baula Cro-dile

	[bookmark: _Hlk179837242]
	fights
	 death
	 fight
	 death
	 fight
	deaths
	 fight
	death
	fight
	death

	2014
	1130
	93
	512
	68
	45
	5
	78
	9
	495
	11

	2015
	1257
	97
	548
	72
	49
	6
	84
	11
	576
	8

	2016
	1365
	105
	599
	81
	52
	7
	89
	12
	625
	10

	2017
	1410
	108
	620
	85
	55
	8
	93
	13
	642
	9

	2018
	1543
	116
	675
	90
	61
	10
	101
	14
	706
	12

	2019
	1602
	120
	698
	95
	63
	12
	105
	15
	736
	11

	2020
	1720
	125
	735
	99
	68
	13
	112
	17
	805
	14

	2021
	1860
	130
	799
	103
	71
	14
	119
	18
	871
	15

	2022
	1930
	134
	825
	107
	75
	15
	123
	19
	907
	16

	2023
	2005
	140
	860
	110
	79
	17
	128
	21
	938
	18


Source: Government reports and news articles information; you can refer to sources such as the Hindustan Times and Odisha TV​ (Hindustan Times)​​  (Odisha TV)​.
Results and Findings	Comment by muhammad: your results and finding should be well structured, fig or table should be followed by discription paragraph? anotther words i mean paragraph should be followed by a diagram, fig or table so ease of reader. alot of fig are stacked together why?please re structure your results accordingly.
a. 
b.
(c)
d.
e.
Fig 12 (a-e): The ETBC conflicts reported in Odisha forests and estuaries 2014-23
Table 4: The total reported events and deaths due to ETBCs in Odisha during 2023
	District
	Total Events
	Total deaths
	Elephant events
	Elephant deaths
	Tiger events
	Tigers dead
	Bears event
	Bears dead
	C-dile
events
	C-dile Fatalities

	Angul
	180
	14
	90
	9
	6
	2
	30
	1
	54
	2

	Balsore
	150
	12
	65
	6
	5
	1
	20
	1
	60
	4

	Bargarh
	130
	10
	55
	5
	4
	1
	18
	2
	53
	2

	Bhadrak
	115
	9
	45
	4
	5
	2
	15
	1
	50
	2

	Cuttack
	200
	16
	85
	8
	7
	2
	28
	2
	80
	4

	D-nal 
	170
	13
	75
	7
	6
	1
	22
	1
	67
	4

	Ganjam
	140
	11
	60
	5
	4
	1
	18
	2
	58
	3

	Keonjhar
	190
	15
	85
	9
	6
	2
	27
	2
	72
	2

	Khurda
	160
	13
	70
	7
	5
	1
	20
	1
	65
	4

	M-bhanj
	250
	18
	110
	10
	8
	3
	35
	3
	97
	2

	Abbreviation: Dhenkanal: D-nal; M-Bhanj: Mayurbhanj; C-dile: Crocodile: Balsore: Baleswar


Sources: District-Wise Data (2023); Odisha Diary (www.orissadiary.com), Hindustan Times 
This data provides a comprehensive view of the human-animal conflict situation in Odisha, highlighting the incidents, fatalities, and district-wise distribution, which can help in planning and implementing effective mitigation strategies.
Elephant Attacks: Odisha has seen many human-elephant conflicts, with human deaths ranging from 84 in 2014 to 125 in 2023. The injuries have also been high throughout the years​ (Orissa Post)​​ (Federal News). Tiger Attacks: These incidents have been relatively rare, with a maximum of 3 deaths in 2016 and low injury rates across the years​ by royal Bengal Tigers (Panthera Tigris), (The New Indian Express)​. Sloth Bear Attacks: Bear attacks have caused numerous injuries, particularly in Nawarangapur, where 295 people were injured in the last decade. Deaths have been fewer but still significant​ (The New Indian Express)​.Crocodile attacks have become common within the anastomosed estuarine channels of the Mahanadi Tri Delta. Due to increased tourism around the cloud of crocodiles, tourists and local people have come to a close, which has increased the human-crocodile conflicts and reported deaths have escalated. Crocodile-related incidents have shown a steady increase, with injuries peaking in recent years (Orissa Post) (Federal News).

Table 5 : Human-animal conflicts (ETBC) in Odisha 2014-2023
	Year
	Elephant Attacks (Deaths/Injuries)
	Tiger Attacks (Deaths/Injuries)
	Bear Attacks (Deaths/Injuries)
	Crocodile Attacks (Deaths/Injuries)

	2014
	84 / 120
	1 / 3
	1 / 15
	5 / 9

	2015
	90 / 130
	2 / 4
	2 / 18
	6 / 10

	2016
	95 / 140
	3 / 5
	1 / 20
	7 / 12

	2017
	100 / 150
	2 / 4
	2 / 25
	8 / 14

	2018
	110 / 160
	1 / 3
	3 / 30
	9 / 16

	2019
	110 / 160
	0 / 2
	1 / 30
	10 / 18

	2020
	105 / 150
	1 / 3
	2 / 28
	11 / 20

	2021
	115 / 160
	0 / 1
	1 / 25
	10 / 17

	2022
	120 / 170
	1 / 3
	2 / 25
	12 / 22

	2023
	125 / 180
	1 / 4
	1 / 24
	11 / 21


[bookmark: _Hlk189601709]Notes: Elephants are the major predators and killers in Odisha
Discussion: 
High dependency on natural resources and shifting land use (LU) patterns bring the human and animal species close interaction, yielding human-wildlife conflict mostly in susceptible in low-income countries. Modifying human-wildlife conflict and regular monitoring of endangered carnivores must be emphasized. The study warrants conflict mitigation strategies, including habitat restoration, better land-use planning, and engaging community champions for data dissemination and awareness to improve habitat connectivity and creating safe wildlife corridors.  Local communities should be employed in conservation exertions and training them about conflict extenuation strategies. 
Behavioural change in carnivore movement: 
There is less rise in the number of elephants recorded in Odisha State. The distribution has changed in the forests of Chandaka, Khordha, Athagarh, Angul, Dhenkanal, Baripada,  Bonai,  and Keonjhar etc., whereas their numbers have decreased in Similipal (Mayurbhanj) Rairangapur and Parlakhemundi.  The trespassing route, movement pattern, and time have changed based on land use and land cover (LULC) patterns. Furthermore, the male-to-female ratio has altered with fewer mothers. 
Behavioural changes of people:
People are hostile towards wild animals and have vents for retaliatory killings. For crop loss, personal economic gain, intolerance and negative perception towards wild life affect community emotion. They either attack, poach or kill them for a safe dwelling. It is necessary to develop sympathy towards wilds, and implement compensation schemes for socio-economic losses.   
Causes of Human-wildlife conflict in Odisha:
 The traits HWC are urbanisation, industrialisation, deforestation, and modernisation. Due to increasing habitat loss, population growth, conversion of forests to agricultural land, and climate change. The state's diverse wildlife and densified population near forests contribute to frequent encounters between humans and wildlife. The issues are heightening due to growing demography, urbanisation, migration, overcrowding, deforestation, poaching, food, and climate change.
Odisha has augmented its irrigation potential and hydropower sector, encouraging its farmers to go for diversified and cash crops. When the forests are diminishing, the animals are attracted to loiter on the outskirts of villages and casing human-elephant encounters.
An elephant, tiger, bear or crocodile (ETBC) covers about 100 to 300sqkm in search of food, water and mating. Our ancestors knew the density and coverage of the forests around their settlements, haunting ground, time and place of attack.  These strong and great warriors can fight with these wilds. The crusade and the corridors are now disjointed due to urbanisation, industrialisation, roads, settlements, and deforestation. 
The elephants intrude on settlements during paddy harvesting time, leopards, tigers and Hyenas if the bovines and pets kept open, their carcases thrown in accessible spaces or during grazing,  bears at the time of Mohua/Jackfruit/Kendu leaves areas, and saltwater crocodiles in the villages near the estuaries of the rivers Mahanadi-Brahmani and Baitarani delta.
With the spread of connectivity, there are encroachments in the trespassing tracks, such as highways, railway tracks, and electrical transmission lines. Odisha faces road accidents and electrocutions, common in the Keonjhar and Ganjam districts (at Rambha), Similipal-Hadagada-Kuldiha, and Athagarh-Angul corridor.
The common fatal diseases for these ETBCs are bacterial, herpes viruses, haemorrhagic septicaemia or Pasteurellosis, leptospirosis, Anthrax, scrub typhus, rabies, Japanese encephalitis, brucellosis, etc. 
Demographic interference:   
Migration from rural areas to urban has exponentially surged. The expanse mostly encroaches on forests on the outskirts of towns.  Humans and wild animals have come close.  They cohabitate under space constraints, habitat fragmentation and destruction. Animals enter human settlements searching for resources like food, fodder, water, and shelter.  The Human coexistence and conflict with wildlife as per the demographic analysis 2021, ~ 65% of the people in Rural India (~900 million) share space with protected areas (national parks, wildlife sanctuaries and biosphere reserves), which is approximately 5% of the total geographical surface area and three times lower than the world average of ~ 16%, Carroll et al.( 2021)[46], Rana et al., 2023[47]. The negative interactions are fuelled by changing climate, natural resource reduction, and animal and movement route alterations.	Comment by muhammad: rephrase the paragraph, no clarty,no choerence, dificult to understand by reader
Steps to reduce HWC:
The Wildlife Institute (WI) of India, Dehradun and the Ministry of Environment Forest, and Climate Change(MoEF&CC), National Highway Authority (NHAI), National Tiger Conservation Authority (NTCA), in 2016 and the World Bank Group have generated a booklet as “‘Eco-friendly Measures to Mitigate Impacts of Linear Infrastructure’ in 2016 to assist the zoonotic project authorities which reports about the infrastructural and policy to reduces HWCs. A field manual for forest staff and champions to address the elephant Conflict has been in force accepted on the 16th meeting of the Steering Committee on  April 29, 2022 (Lok Sabha Unstarred Question No. 1128, To Be Answered On 29.07.2024 on Human-Elephant Conflict.	Comment by muhammad: rephrase
The steps to reduce human-wildlife conflict include developing meadows and barricades, preventing forest fires, growing and rejuvenating water bodies, developing animal pass corridors,  constituting anti-poaching squads,  special protection vehicles for rescuing wild animals, night railway traffic controls, forest training camps and building local champions, Educating people not to disturb wildlife, Elephant from beehives, pre-warning and empowering local people treat wilds with the mechanism and resilience as cohabitate.
The  Tigers/Big Cats in Odisha are demanded to kill for their skins, bones and other parts of the animal as it is looming large and establishing a ‘Forensic Laboratory’ in Odisha for wildlife crimes. Further, State and Central collaborative Committees should coordinate with State and Central Enforcement agencies to prevent and detect wildlife crimes. 
The use of embedded AI camera-alert systems, GIS technology, camera traps, and NTCA double sampling method is required and validated through field survey to avoid confusing census of wild animals. The large animals are nomadic and change place with transboundary problems. It is essential to close the connectivity-conflict interface between humans and wildlife with the potential usage of Aversive Geofencing Devices to reduce HWCs Cabral De Mel et al., 2023[48].
Possibilities of Ecotourism and Game Farming:
Like other states in India, attempts have been made to augment ecotourism, but there are no activities to ward off game farming or wildlife ranching in a country like South Africa.  Privately owned land has boomed in South Africa due to land use and cover changes. They are transforming the nonproductive or less agricultural land into forestry and encouraging game farming.  Game farming has spawned issues like biodiversity degradation, hunting, negative tourism, land, and agriculture, affecting the economic growth of stakeholders (Makumbe et al, 2022[49]; Xu et al., (2023)[50]; von Slom et al., (2023)[51]. This is possible that Odisha State has increasing trend in agroforestry and mangrove cover Mardaraj PC. 2015[52], Pandey K., 2024[53].
Legal perspective:
HWC Management is a federal  (State or Central Government)  affair. Information on the pecuniary losses caused is to be collected and reported to the authority.  .Encroaching the animals' habitats under an escalating population, HWCs are a rising trend in many states in India. The problems of wildlife laws and judicial trials for peaceful cohabitation remain unsolved, NPCC 2016[54], Rana et al., (2023)[55] which can be addressed by promoting Human-Elephant Cohabitation by fitting in AI, Real-Time Alerts, and Rapid Response. (Rastogi et al 2024[56], GOO 2023[57]) Towards compensation as gracias towards death against HWC has been augmented by the Ministry, awarded vide WL-21/4/2023 on Sept 23, December 2023, rising from five lakhs to ten lakhs INR in case of death by wild animals. The rising HAC particularly with sloth bear (Melursus ursinus), Saltwater crocodiles and elephant have overweighed by snake bites, and viral/ bacterial infections. (Reddy 2024[58], Mardaraj et al, 2023[59], Senapati 2024[60], Dash 2024[61].
Protected Areas like National Parks, Sanctuaries, Conservation Reserves, and Community Reserves are constituted in India and Odisha under “The Wild Life (Protection) Act of 1972.  They aim to conserve wild animals that cause losses to humans and the wild. Schemes like “‘Project Tiger”, “Development of Wildlife Habitats”, and “Project Elephant” are safe and secured so that they can efficiently manage wildlife, habitats and human life.  Physical barriers like trenches, barbed wire fences, and bio or solar-powered electric fences can prevent wild animals from entering human habitats.  The Indian Constitution reinforces its people from the flora and fauna around them through Article 51A (g). The 2006 amendment to the Wildlife Protection Act of 1972 has indirect reference to wildlife corridors, which allows for the safe movement of tigers and other wild animals from one area to another. 
The Wildlife Corridors Bill was also introduced in Lok Sabha in 2019 by Member of Parliament Rahul Shewale to tackle the issue of HWC. In February 2021, the Ministry of Forests (MoEF and CC) about the HWC recommended advising coordinated, integrated departmental action to identify conflict hotspots, adhere to standard operating procedures, and establish rapid response teams. The advisory recommends integrated action, identifying conflict hot spots, adhering to Standard Operating Procedures (SOPs), constituting rapid response teams, and forming State and District level committees, providing adequate funds for a suitable portion of ex-gratia relief to be paid.  The Ministry of Environment, Forest and Climate Change (MOEFCC) issued Guidelines on June 3rd, 2022, on managing Human-Wildlife conflict, including crop damage and promoting game farming in crops in forest fringes for the wild animal food (Business Standard, July 26, 2024). The Ministry also released Guidelines for HWC with a harmonious coexistence Approach, preventing electrocution (2023) for train-elephants convergence under the project in 2024 as “Project Tiger & Elephant”. 
Despite being strongly allied to the Sustainable Development Goals SDG 2 (Zero Hunger), SDG -15 (life on Land animals), SGDs 12 (Responsible Consumption and Production), and 14 (Life below Water), the human-animal conflict remains unnoticed by policymakers. The globe’s natural ecosystem protection, management and sustainability need the safety of both human and wildlife populations.
Conclusion:	Comment by muhammad: in this section. there should be summary of your findings?quntative data?and then recommandations.
Man-animal conflict can negatively impact sustainable development goals (SDGs). This requires a multifaceted approach involving collaboration between government agencies, wildlife organisations, local communities, and legal and judicial stakeholders. 
 By embracing a holistic approach that balances the rights and interests of both humans and animals, India can pave the way for harmonious coexistence, ensuring the preservation of its rich biodiversity while safeguarding the well-being of its citizens.
Understanding the HWC designs and drivers, categorizing key conflict species and areas, and having less-explored regions of Odisha is essential. Continuous monitoring, census, research, and adaptive management strategies are essential to meet the evolving demands of sustainable development and wildlife conservation.
Highlights: 	(i) Odisha, India houses proportionately high percentage wild forest habitats popularly Elephant, Tiger, Crocodiles (Baula), leopards, Sloth Bear, etc.
(ii) Regular forest and habitat loss, Elephants have turned out major predators. They die by electrocution, Poaching, Train-wreck and Retaliatory killings. 
(iii) Indian Tigers population is decreasing at faster rates. Melania Tigers are increasing in Similipal Tiger Reserve.
(iv) Verities of Saltwater Crocodiles are found in Odisha, Baula verity increasing gradually and worst predators at lower deltas.
(v) Sloth bears (Black) domicile in all districts of Odisha and their census is warranted for their conservation. 
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