A Review of Bears in Himachal Pradesh: Distribution, Conflict with Human and their Mitigation strategies.
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The existence of bears in Himachal Pradesh contributes significantly to the region's biodiversity. However, rising confrontations between bears and people pose substantial concerns. In Himachal Pradesh, Himalayan brown bears are reported in 10 protected areas. The Asiatic black bear is often distributed at elevations of 70 to 3000 m asl. Recorded data on the presence of Asiatic black bear in Lahaul Valley, Rupi-bhaba WLS, Daranghati wildlife sanctuaries, Himachal Pradesh, and genetic analysis identifies 307 unique BB, with the highest numbers in Kinnaur (n=90) and Kullu (n=76). Intrinsic and extrinsic factors that influence conflict occurrence: older male brown bears often prey on younger conspecifics, particularly cubs. Younger bears and females with cubs are more likely to be near human settlements to protect themselves from older males. Extrinsic drivers like anthropogenic food sources and habitat loss from human activities. Climate change may shorten hibernation, Rapid development leads to habitat degradation and increased human-bear conflicts. The Himalayan brown bears are the most commonly recorded animal to cause livestock harm. Because of the secretive character of Himalayan brown bears and Asiatic black bears and the rough terrain, it has received little research attention. There is limited information on the species distribution ranges, with only a few range reports and short-term research on bear-human interaction leading to a lack of scientific knowledge needed for conservation and habitat management.
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Introduction
Himachal Pradesh is mostly a mountainous state located from 30° 22' to 30° 12' North latitude and 75° 47' to 79° 04' East longitude in the northwest Himalayas, is known for its rich biodiversity due to its varied topography, ranging from the plains to the high-altitude Himalayan ranges (350 to 6500 meters above mean sea level). Forest types vary from dry scrub vegetation at lower elevations to alpine meadows at higher elevations. The state includes 20 distinct vegetation zones that are largely synchronized with altitudinal stratification(Singh & Kumar, 2014).Total area of the state is 55,673 Sq kmand Recorded Forest Area (RFA) in the State is 37,033sq km of which 1,898 sq km is Reserved Forests, 33,130 sqkm is Protected Forests, and 2,005 sq km Unclassed Forest. The state's network of protected areas includes three conservation reserves, 26wildlife sanctuaries, and five national parks, making about 15.10 % of the state's total land area. The state is home to a wide array of flora and fauna, including many species that are endemic to the region. Its diverse ecosystems, ranging from temperate forests in the lower altitudes to alpine meadows and glaciers in the higher altitudes, provide crucial habitats for a variety of wildlife
About 20–25 million years ago, during the late Oligocene and early Miocene, Ursidae evolved from smaller, tree-climbing, predatory canid ancestors known as Miacids (Cowan, 1972).Ursid taxonomy has undergone several modifications (Mclellan, 1994). Bears are mammals of the family Ursidae that live in a wide range of environments in the Northern Hemisphere (Prater, 1971) and partially in the Southern Hemisphere. More than 60 nations in North America, South America, Europe, and Asia are inhabited by eight different species of bears (Servheen & Christopher, 1990). Asia is home to five of the eight species. In India four bear species are foundthat is theSloth bear (Melursusursinus), Asiatic black bear (Ursusthibetanus), Himalayan brown bear (Ursusarctosisabellinus), and Sun bear (Helarctosmalayanus)(Sathyakumar et al., 2012). In HimachalPradesh only two bear species are found the Himalayan brown bear (HBB) and Asiatic black bear (BB)
Human-wildlife conflicts have increased due to competition for natural resources, both directly and indirectly (Messmer, 2000). Human-animalconflict has significantly escalated in recent years. There are several causes for the growth. These include the rise in the number of wild animals, habitat fragmentation, the lack of food and water in the habitat as a result of degradation, corridor disruption from developmental operations, changes in farming patterns, and an increase in the number of people. Other factors include the capacity of some species, such as bears, nilgai, leopards, and monkeys, to adapt and live well near human settlement for crop destruction, livestock depredation, and predator assaults on humans (Mattson et al., 2011; Messmer, 2000), however Human Bear conflict (HBCs) also importantly affect bear populations and represent a major threat to bear conservation worldwide(Krofel et al., 2020).Conflicts between humans and bears can lead to increased poaching, hinder conservation efforts, and demand for legal eliminations. Therefore, effective conflict mitigation is not only vital for human welfare but also plays a critical role in the contemporary globe bear conservation management.They dwell in many biomes and interact with various human groups. This leads to a wide range of bear-human interactions that could be classified as conflicts, such as: (1) attacks on domestic or semi-wild animals, such as bees, hunting dogs, and pet animals; (2) damage from foraging on cultivated berries, fruits, agricultural products, and tree bark in forest plantations; (3) economic loss from the destruction of beehives, fences, silos, houses, and other human property; (4) bear attacks on humans that cause mild to fatal trauma; (5) bluff charges, bear intrusions into residential areas, and other bear behavior that strongly elicit fear, anxiety, and/or defensive responses from humans(Can et al., 2014a)(Bautista et al., 2017)(Krofel et al., 2020).
The BB range largely corresponds to the spread of forests in southern and eastern Asia and in the Shivaliks, Terai, and Arawali regions of north, central, and southern India, this species is being replaced by the sloth bear. The sun bear replaces it in southern Thailand and Malaysia, while the brown bear replaces it in the Russian Far East's north and west regions. However, the Asiatic black bear covers the territories of each of these species, particularly the sun bear across a major part of Southeast Asia.
In India, the BB lives in wooded hills ranging from 1,200m to 3,300m above MSL in the Himalayas and Northeastern hill states. BB have an estimated potential habitat of around 270,000 km2 in India (Sathyakumar & Choudhry, 2007). Its range overlaps with those of the sloth bear below 1,200m and the HBB beyond 3,000m (Prater 1980).
BB are found across the Himalayan regions in the northwest (Jammu and Kashmir, Himachal Pradesh), west (Himachal Pradesh and Uttarakhand), central (Sikkim and northern West Bengal), and east (Arunachal Pradesh) regions. The species may also be found in hills in other northeastern Indian states (Meghalaya, Mizoram, and Tripura). BB distribution in the Indian subcontinent is contiguous with Nepal (eastward from Uttarakhand to Sikkim) and Bhutan (Sathyakumar, 2001) (Sathyakumar & Choudhry, 2007). In 1994-1995 the first author evaluated the status and distribution of BB in India and reported the presence of species in 53 protected areas (PAs) and 62 other locations; however, their population status remains unknown. Their numbers are declining due to habitat degradation, poaching, and human-bear conflicts. Again 2005 survey report indicated that the BB is found in 82 protected areas and 98 other localities.(Sathyakumar & Choudhry, 2007)

Himalayan brown bear
The HBB (Ursusarctosisabellinus) is a subspecies of the brown bear, and its distribution is restricted to higher altitudes across the northwestern and central Himalayas, including India, Pakistan, Afghanistan, western China, Tibet, and Nepal. HBB inhabit subalpine and alpine regions (above 3,300 m), In India HBB has been reported in Jammu and Kashmir, Himachal Pradesh, and Uttaranchal. (Sathyakumar, 2001)(Sharief et al., 2020) Himalayan brown bear is present in 10PAs in Himachal Pradesh. (Rathore & Chauhan, 2014; Sathyakumar, 2001). outside of protected areas HBB occur in Malanavalley, Mamta Pass, Solang Valley, Bara Bangal, Parvati valley, Rola Valley, Kaushal, Manali, Pooh and Lingti and Ensa Valleys(Lahul and spiti)(Sathyakumar, 2001).
Based on the 2005 estimation, the possible HBB distribution area was approximately 36,800 km2. According to(Kumar et al., 2024a), slope, yearly precipitation, the largest patch index, and the Shannon diversity index were all positively correlated with the habitat utilization of Himalayan brown bears. In contrast, the driest month showed a negative correlation between precipitation and elevation. The findings underline the importance of these regions for connectivity and resources by indicating that the HBB favor larger, connected habitat patches. The subalpine and alpine regions were expected to be the primary habitats for HBB. The IUCN states that brown bears are the least concerned. On the IUCN Red List, however, the Himalayan brown bear (HBB) population is listed as endangered under criterion D. It is also listed as Appendix I of CITE and on Schedule I of the Indian Wildlife Protection Act (1972) as amended in 2003. Three main concerns that are present throughout its whole area of distribution—climate change, habitat encroachment/degradation, and human conflict—make the HBB population susceptible (Kumar, Sharief, Dutta, Singh, et al., 2022).
According to the study, by 2050, there would be more than 70% less suitable habitats for HBB over its whole distribution range (Kumar, Sharief, Dutta, Singh, et al., 2022; Mukherjee et al., 2021). The study also noted that the effects of climate change may cause the majority of the Kanawar Wildlife Sanctuary's suitable habitats to disappear. (Kumar, Sharief, Dutta, Singh, et al., 2022; Mukherjee et al., 2021)

Study Area: Himachal Pradesh
Himachal Pradesh is a hilly state located in the Himalayas, with a diversified geography which include Shivalik hills: The Shivalik Hills, a set of low hills with moderate slopes, dominate the state's southern region, The center section includes the mid-Himalayas, which have greater heights and steeper slopes, The high peaks of the High Himalayas, especially the Zanskar range, may be found in the state's far north.Himachal Pradesh's varied geography and elevation lead to diverse weather conditions. Lower altitudes in the south have a subtropical climate, with hot summers and moderate winters. The mid-elevations have a moderate climate, with chilly summers and freezing winters. Alpine Climate: The higher elevations have an alpine climate with cold summers and harsh winters, which sometimes include snowfall. 
Himachal Pradesh's unique geography and climate support a wide range of habitats. Tropical Dry Deciduous Forest: Located at lower elevations, these forests are distinguished by trees that drop their leaves during the dry season. Subtropical Pine forests: Pine trees dominate these forests, which are found at mid-elevations. Temperate Broadleaf forests: Found at higher elevations, these kinds of forests are distinguished by broad-leaved trees like oak and maple. Alpine Meadows: Above the tree line, these meadows are home to a variety of wild flowers and grasses. Glaciers and snowfields dominate the highest peaks, creating a unique home for specialized flora and wildlife. These various ecosystems sustain a great biodiversity, including a variety of plant and animal species. 
Bear Habitat and Ecology: 
HBB like areas with moderate to dense evergreen needle leaf forest and grasslands. Low farmland and urban density are associated with increased HBB occurrence. HBB are mostly prefer places with relatively low minimum and maximum surface temperatures during the hottest (7 to 12°C) and coldest (-6 to -1°C) months., The wettest quarter was most associated with brown bear incidence between 45mm and 85mm.HBB favored regions with little permanent snow or ice, and their probability of occurring significantly decreased when snow or ice levels exceeded 5%. (Dar et al., 2021)
HBB habitat utilization correlates positively with yearly precipitation, the biggest patch index, the Shannon diversity index, and slope. In contrast, there was a negative relationship between elevation and precipitation in the driest month. The study discovered that HBB prefer bigger, contiguous habitat patches, emphasizing the importance of these regions for resource availability and connection. The HBB is expected to be found mostly in subalpine and alpine environments with elevations ranging from 2,500 to 4,500 meters. HBB prefer moderate to steep slopes, which is consistent with their den sites and habitat use patterns (Kumar et al., 2024).
The BB are well recognized as umbrella species whose conservation confers protection to the other co-occurring species (Fleishman et al., 2000), particularly in the subtropical and temperate ecosystems (Yamamoto et al., 2012). The BB range pattern, which is mostly restricted to temperate and subalpine environment (2,100–3,500 m), indicates its correlation with coniferous and broad-leaved forests. The BB evidence was found in temperate (67%) and subalpine habitats (31%) above 1900 m, with only one summertime photo capture from an alpine environment at 4250 m (Bashir et al., 2018). coniferous and broadleaved forests are the best predictors of site utilization. The quantity of acorn-producing trees in the temperate zone was shown to be the most significant factor favorably impacting the bears' percentage of site use during pre-hibernation.(Izumiyama & Shiraishi, 2004) (Sathyakumar, 2001)
Distribution Patterns of Bears in Himachal Pradesh
The BB (Ursusthibetanus) is found in all ten Himalayan states of India, often at elevations between 70 to 3,000 meters. However, it may reach greater elevations in northeast India (Bashir et al., 2018; Sathyakumar & Choudhry, 2007). In 1994-1995 the first author evaluated the status and distribution of BB in India and reported the presence of species in 53 protected areas (PAs) and 62 other locations; however, their population status remains unknown. Their numbers are declining due to habitat degradation, poaching, and human-bear conflicts. Again 2005 survey report indicated that the BB is found in 82 protected areas and 98 other localities in India (Sathyakumar & Choudhry, 2007). In Himachal Pradesh recorded data on the presence of BB is limited to certain places. Fig.2,3 shows the presence of BB in Lahaul Valley, Rupi-bhaba WLS, Daranghati wildlife sanctuaries Himachal Pradesh. As (Bhattacharya et al., 2022) estimated a population density of 2.5 individuals/100 km2 from Daranghati WLS and 0.3 individuals/100 km2 (95% Credible Interval = 0.2–0.7 individuals/100 km2) from RupiBhaba WLS. Abundance estimates produced by extrapolating these densities were 11 BB individuals (95% Credible Interval = 4–27) from Daranghati WLS and 2 BB individuals (95% Credible Interval = 1–3) from RupiBhaba WLS.(Joshi, Kaur, Kumar, Thakur, Chandra, et al., 2020)reported that BB may be expanding their range to the Lahaul valley in Himachal Pradesh's Lahaul and Spiti region.Genetic analysis identifies 307 unique BB, with the highest numbers in Kinnaur(n=90) and kullu (n=76)


[image: ][image: ]
Fig.1: Distribution of Asiatic black bear in India (A -North and B -North eastern States).
Source:(Sathyakumar & Choudhry, 2007)
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Fig.2: Camera trapping locations and site of first camera capture of an Asiatic black bear in the Lahaul Valley, Himachal Pradesh, India, August – September, 2018
Source: (Joshi, Kaur, Kumar, Thakur, Sharma, et al., 2020)
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Fig.3. Map of study areas showing (A) location of study sites for estimation of Asiatic black bear in the state of Himachal Pradesh, India. (B) RupiBhaba and (C) Daranghati wildlife sanctuaries. SOURCE: (Bhattacharya et al., 2022)


HBB were observed consuming winter-killed animals and growing plant material in lower elevation habitats throughout the spring. Following the phonological benefit of vegetative foods, they migrated to higher elevations in the late spring. Bears moved to lower locations in the summer to take advantage of habitats with berry harvests that ripened early. In the early fall, they repeatedly moved altitudinally, following the maturing fruits to higher altitudes (Hamer & Herrero, 1987).
In Himachal Pradesh, HBB are reported in 10 protected areas located in the Greater Himalayan as well as the Trans-Himalayan zones, outside of protected areas HBB occur in Malana valley, Mamta Pass, Solang Valley, Bara Bangal, Parvati valley, Rola Valley, Kaushal, Manali, Pooh and Lingti and Ensa Valleys(Lahul and spiti)(Sathyakumar, 2001) (Rathore & Chauhan, 2014).The HBB subspecies lives at high elevations in the Himalayas (Aryal et al., 2012) Due to its challenging and inaccessible environment, the HBB is one of the least researched carnivore species in India. The HBB recorded in some places of Himachal Pradesh;Kanwar wildlife santuary(fig.4), lippa-Asarang wildlife Santuary at an altitude of 3,287m (Rathore & Chauhan, 2014), Lahaul Valley.
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Fig.4: Captured location of Himalayan brown bear in Kanwar Wildlife Sanctuary. 
Source:(Kumar, Sharief, Dutta, Singh, et al., 2022)



Human-Bear Conflict
Brown and Black bears are the species involved in most types of conflicts (Krofel et al., 2020). There have been reports of human-Asiatic black bear conflicts throughout the whole species' range in Asia, including China. (Liu et al., 2011) (Krofel et al., 2020)Japan (Saito et al., 2008)Pakistan(Ahmad et al., 2016; Ali et al., 2018) Iran(Ghadirian et al., 2017)India (Chauhan, 2003a) and Bhutan(Jamtsho &  Wangchuk, 2016; Sangay & Vernes, 2008) Crop-raiding, particularly of corn, potatoes, and fruit trees, is the most commonly reported conflict type. This type of harm is concentrated all across the summer (Charoo et al., 2011; Scotson et al., 2014) whereas the majority of recorded livestock attacks have occurred in the autumn season.(Jamtsho & Wangchuk, 2016; Li et al., 2013; Mir et al., 2015) Occasionally, BB attack beehives and fish farms.(Jamtsho & Wangchuk, 2016; Liu et al., 2011)
The HBB is the most commonly recorded animal to cause livestock harm, including rabbits, poultry, and cattle.HBB often do the most harm to animals in regions with sheep husbandry. (Gunther et al., 2004; Kaczensky, 1999). HBB are known to attack pets, captive animals, and fish, in addition to cattle.HBB regularly damage beehives when looking for insect larvae, which are the primary source of HBC in certain areas of their territory.(Karamanlidis et al., 2011; Naves et al., 2018) Crop fields (particularly maize), gardens, orchards, grass silage, and vineyards are among the agricultural areas that sustain damage.(Krofel et al., 2020) Brown bears in certain areas of the range inflict forestry damage, particularly to mature conifer trees.(Zyśk-Gorczyńska et al., 2016).Searching for manmade food sources can bring bears near to human settlements, raising concerns about human safety and leading to deadly eradication of trespassing bears. (Gunther et al., 2004) Despite a reported increase, conflict with HBB receives little attention in India. (Anand & Radhakrishna, 2017; Chauhan, 2003b; Maheshwari et al., 2012).
Main Drivers and Factors That Influence Conflict Occurrence
Intrinsic Drivers
Bears often exhibit human habituation and food conditioning as a result of repeated exposure to humans and their food sources. (Herrero et al., 2005; McCullough, 1982) Human activities or settlements can provide as a shelter for juvenile bears and females with offspring, protecting them from dominant conspecifics. (Mueller et al., 2004; Steyaert et al., 2013; Wielgus & Bunnell, 1994) Actually, a prevalent pattern among brown bears is older adults, particularly males, preying on and attacking conspecific young, particularly cubs-of-the-year and yearlings. (McLellan, 2005; Swenson, 1997; Swenson et al., 2001) A common pattern across Europe, North America, and Japan is that brown bears, polar bears, and American and Asiatic black bears that are found close to human settlements and activities tend to be younger, and females with their cubs are more likely than adult males or lone adult females to be found close to human settlements or humans.(Elfström et al., 2014)
Extrinsic Drivers	
There are six main extrinsic drivers of HBC: availability of anthropogenic food, natural food failures, impacts of human activities on the landscape, climatic and meteorological events, differences in conflict management, and reduced human tolerance.(Krofel et al., 2020)
At a local scale, the availability of anthropogenic food is a source of conflict and an ecological trap for bears in many parts of the world, for example: brown bears roaming in agriculture fields or garbage dumps in Japan, Europe, the Middle East, and North America (Cozzi et al., 2016; Narita et al., 2011; Northrup et al., 2012; Penteriani et al., 2018)Additionally, artificial feeding can extend the time that humans and bears interact by reducing the hibernation period.(Krofel et al., 2017) HBC incidence is also influenced by the amount of the human population and the effects of human activity on the environment. Globally, habitat loss brought on by agricultural growth raises the rates of HBC (Can et al., 2014b). Furthermore, human utilization of bear habitats may make human-bear encounter more likely. For instance, sloth bear assaults on people increased in India as a result of direct rivalry for crops(Dutta et al., 2015). Additionally, there is a growing desire for leisure activities like bear watching and nature tourism, which, if not properly regulated, may lead to an increase in human-bear contacts and ultimately result in HBC (Penteriani et al., 2017). Various climatic and meteorological events have been associated with the increasing trend of HBC (Krofel et al., 2020). Climate change can also shorten bear hibernation, which will increase the amount of time that people can contact with bears (Johnson et al., 2018).This also impacts the availability of natural food resources across different regions (Krofel et al., 2020). As a result, bears may shift from alpine areas to more populated areas, perhaps leading to confrontations (Penteriani et al., 2019).
The primary danger to bears in India is habitat loss, degradation, and fragmentation as a result of rapid development across the nation. This is aggravated by retaliatory deaths resulting from human-bear conflict and purposeful hunting of bears to provide a black-market trade in animal parts desired as trophies or for traditional medicine, and their meat consumed in some regions of India (Sathyakumar et al., 2012; Sethy & Chauhan, 2011). India reported 23 seizure events involving live bears and gallbladders during an examination of bear seizure data from Asia between 2000 and 2011 (Burgess et al., 2014).Human-bear conflict has increased in India Due to the lack of adequate habitat and escalating human intrusion into forested regions(Debata et al., 2017; Garcia et al., 2016)
Encounters leading to human injuries or fatalities:	
BB are known to attack humans, causing injuries and death. For example, in Himachal Pradesh's Chamba District, attacks on people increased from 10 in 1988-89 to 21 in 1991-92. Similarly, in the Chamoli District of Uttaranchal, such occurrences increased from one in 1990-91 to sixteen in 1992-93(Sathyakumar, 2001). Bears often prey on livestock, causing economic loss to local communities. The number of livestock killed by black bears in Chamba District increased from 29 in 1988-89 to 45 in 1991-92(Sathyakumar, 2001)According to the study done by(Kumar, Sharief, Dutta, Mukherjee, et al., 2022), 64.8% of participants (398) reported having to deal with brown bears, with crop loss (30.6%) and livestock depredation (6.2%) being the most common complaints. Instances of conflict were comparatively high throughout the summer and were more common in regions between 2700 and 3000 meters above sea level and closer to the forest (<500 meters).Heavy grazing in bear habitats, particularly alpine meadows, causes habitat degradation and competition for food resources. In India's alpine meadows, brown bears cause widespread livestock depredation, and nomadic shepherds ('Gaddies' and 'Bakharwals') frequently eliminate them in retribution to prevent livestock depredation (Chauhan, 2003b). The study done by (Chauhan, 2003b) on human casualties, livestock killing and crop Damage by BB and HBB in Great Himalayan National Park, Himachal Pradesh in (1989-98)reported3 human casualties by black bear and 355 livestock killings by black bear and HBB.
Mitigation Strategies
A number of studies indicate that agricultural and horticultural damage by bears is a crucial factor leading to the development of antagonistic behavior against the species among local communities (Can et al., 2014b; Charoo et al., 2009). Anthropogenic food is a well-known primary cause of HBC. Bears can be kept from accessing manmade food sources, such as cattle, using a variety of strategies, however there is currently insufficient proof to support the efficacy of many of them (Van Eeden et al., 2018). Exclusion by means of bear-proof bins and electric fences restricts access to exposed resources such as waste material and cattle, respectively (Krofel et al., 2020). Properly constructed and maintained electric fences can have near 100% efficiency rate andanother very successful tactic is the use of guard dogs for protection, especially when it comes to livestock (Proctor et al., 2018; Van Eeden et al., 2018). Reducing habitat degradation and avoiding retaliatory killing are essential for the HBB long-term survival (Sathyakumar, 2001) (Chavan et al., 2021). As bear prefer broadleaved and coniferous forests for their shelter, Bear managers need to consider the value of mast-producing trees as the staple food for bears and keep a check on acorn collection. There is a great need for radio-telemetry studies that could provide a fine understanding of bear movement and habitat utilization, particularly with regard to bear-human conflict. Bear crop raiding is mostly caused by a shortage of natural food sources in many areas; employing electric fence, replenishing natural food supplies, and educating the local population are all possible ways to resolve the conflict between humans and bears, additionally there is need to examine possible pathways that permit genetic exchange in this area. A thorough molecular genetics study of the bear population in the Himachal Pradesh is needed in order to determine the population's genetic viability, gene flow, and genetic connectedness with neighboring populations.
Current Measures: 
The Wildlife Division of the Ministry of Environment, Forest and Climate Change, Government of India (https://moef.gov.in/wildlife-wl), mentioned that, The Centrally Sponsored Scheme "Integrated Development of Wildlife Habitats", which includes activities such as anti-poaching, habitat restoration, and eco-development. The important steps taken by Government for protection of wildlife and management of human-wildlife conflict are as follows:1. Alerts and advisories were issued by Wildlife Crime Control Bureau (WCCB) on poaching and illegal trade of wildlife to the concerned State and Central agencies for preventive action.2. The Ministry has issued an advisory on 06.02.2021 to all states/UTs to deal with human wildlife conflict situations.3.The Ministry issued Guidelines to States/UTs on June 3, 2022, on managing Human Wildlife conflict, including damage to crops.4.The Ministry has released species-specific guidelines on 21.03.2023 for mitigation of human-elephant, -gaur, -leopard, -snake, -crocodile, -rhesus macaque, -wild pig, -bear, -blue bull, and -blackbuck conflict in India. (PIB Delhi, n.d.)
The Ministry of Environment, Forest, and Climate Change Government of India 2023 proposed some guidelines regarding Human Bear Conflict, some of which are mentioned here: 1. The huge number of invasive alien plant species in the area may suppress and reduce bear's native food plants, which would lower habitat quality and cause bears to move more frequently from forested areas into areas used for human purposes, which would raise HBC.2.Reduce reliance on forest resources to enhance the livelihoods of communities living near forests through participatory management interventions, eco-development initiatives, and programs. 3. Pradhan MantriFasalBimaYojana (PMFBY), Under its flagship program, the Ministry of Agriculture and Farmers Welfare has included agricultural loss brought on by wild animal activity, which may be utilized as a significant HBC mitigation tool. 4.Protecting crops from wildlife-safe buildings is a very effective early warning and deterrence approach.Crop-guarding entails driving bears away by generating noise (e.g., shouting, pounding drums or tins) and employing dogs to scare them. 4. Upgrading veterinary infrastructure can help monitor disease in animal populations, protect wildlife, and prevent zoonotic infections from spreading to humans and livestock. Create a comprehensive Wildlife Health Management and Disease Surveillance Plan for each forest division/PA.5. Encourage local NGOs, volunteers, and stakeholders to prioritize safety measures to reduce human-bear confrontations. To protect against bears, humans can be trained to recognize signals of their presence and behave appropriately. 6. A prospective bear-in-conflict is a person who is likely to enter an HBC scenario because to their movement pattern or behavior. Male bears and their cubs may develop a preference for simple food and go into human-dominated areas to find it. State forest department (SFDs) may detect and handle high-conflict individuals while monitoring their travels in human-dominated regions. 7. Identifying conflict hotspots can help identify sources of conflict and suggest site-specific measures to lessen HBC. Geo-spatial evaluations can identify conflict hotspots in HBC using primary and secondary data, including time series. 8. Garbage dumps near woods or in villages/towns might attract bears, increasing the risk of human-bear confrontations. Unmanaged rubbish can cause bears to become used to scavenging in human-used areas, leading to increased conflict. Increase community knowledge and engagement in waste management through signs and other initiatives.
Conclusion and future directions:
The IUCN Red List lists the Asiatic black bear (BB) as vulnerable and the Himalayan brown bear (HBB) as Critically Endangered, mostly because of habitat loss, human conflict, and climate change. According to the study, more than 70% of HBB-suitable ecosystems would disappear by 2050, underscoring the critical need for conservation measures. The primary concern is the rise in confrontations between humans and bears, which is fueled by resource rivalry, habitat fragmentation, and changes in farming methods. Conservation efforts are hampered by these disputes because they not only endanger bear numbers but also boost poaching and revenge killings. The study underlines the significance of bigger, attached habitat patches for Himalayan brown bears and Asiatic black bears. The subalpine and alpine regions are vital for their habitat, and the findings indicate that conserving these habitats is essential for the bears' long-term existence. The study advocates for thorough molecular genetics research to ensure bear populations' genetic survival and connectivity. Understanding gene flow and population dynamics is critical for developing successful conservation efforts. Effective dispute resolution solutions are critical to both human wellbeing and bear conservation. This review paper concluded that bear-proof bins, electric fences, and guard dogs may be used to safeguard cattle. Furthermore, teaching local populations about bear behavior and the need of protecting natural food sources can aid in conflict resolution. The study emphasizes the possible impact of climate change on bear habitats, which might worsen human-bear interactions. Addressing climate-related issues is critical for the preservation of both bears and their habitats. A plea for integrated conservation strategies that take ecological, social, and economic concerns into account is made in the paper's conclusion. To guarantee the survival of bear populations in Himachal Pradesh, cooperation between wildlife officials, local communities, and conservation groups is required.
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