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For the 687

th
 – 688

th
 issue of Headlines Himalaya, we reviewed researches from five sources and selected eight 

researches from four countries. We selected three researches from Nepal and five researches from other 

Himalayan countries (India, China, and Bhutan). 

 
Headlines Himalaya, a weekly research based fact file is an attempt to keep our global readers abreast with the 

happenings in the Himalaya. Please share it with your colleagues and friends. Also, subscription is free. Enjoy! 
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Mitigation and Adaptation Strategies for Global Change 27: 18 

Climate change has become one of the most compelling fields of empirical research over the last couple of 

decades, partly due to its socio-economic impacts. Using a meta-analysis of 235 peer-reviewed articles published 

between January 2010 and July 2020, this paper appraises climate change adaptation (CCA) research in Nepal and 

draws lessons for future adaptation planning. The number of research is observed to have increased significantly in 

recent years (2015–2020) although there is no consistent pattern over the review period and at the thematic level. 

Findings submit that the agriculture and food security has the highest number of publications (37%) followed by 

gender equality and social inclusion (18%) and forest, biodiversity and watershed management (16%). There are no 

studies found in rural and urban settlement theme. Geographic distribution of CCA studies revealed that over 40% 

studies were carried out from central Nepal, while no study was conducted in ten districts of eastern and western 

Nepal. The study focus was also discrete, and the perception and attitude and impact assessment of climate 

change were common agendas; however, the drivers of change and options for adaptation were understudied. 

CCA with multipronged initiatives provide a broader understanding of dynamics and governance of climate change 

that not only affects rural livelihoods, but also influences regional and global environments and biodiversity. 

 

For more information: https://doi.org/10.1007/s11027-021-09991-0 

 

DRINKING WATER QUALITY AND PUBLIC HEALTH IN THE KATHMANDU VALLEY, NEPAL: COLIFORM BACTERIA, 
CHEMICAL CONTAMINANTS, AND HEALTH STATUS OF CONSUMERS 

 

Bibudhendra Sarkar, Erika Mitchell, Seth Frisbie, Laurie Grigg, Sagar Adhikari, and Rejina Maskey Byanju  

 

Journal of Environmental and Public Health 2022: 2895859 
 

Residents of Nepal’s Kathmandu Valley draw drinking water from tube wells, dug wells, and stone spouts, all of 

which have been reported to have serious water quality issues. In this study, we analyzed drinking water samples 

from 35 tube wells, dug wells, stone spouts, and municipal tap water for bacterial and chemical contaminants, 

including total and fecal coliform, aluminum, arsenic, barium, beryllium, boron, cadmium, cobalt, chromium, 

copper, fluoride, iron, mercury, manganese, molybdenum, nickel, lead, antimony, selenium, thallium, uranium, 

vanadium, and zinc. We also asked a sampling of households who used these specific water sources to rate the 

taste of their water, list any waterborne diseases they were aware of, and share basic health information about 

household members. & is survey provided us with information from 146 households and 603 individuals. We found 

widespread bacterial contamination of water sources, with 94% of sources having detectable total or fecal 

coliform. Nepal Drinking Water Quality Standards and World Health Organization (WHO) Drinking-Water 

Guidelines or health-based values were exceeded for aluminium (max = 0.53 mg/L), arsenic (max = 0.071 mg/L), 

iron (max = 7.22 mg/L), and manganese (max = 3.229 mg/L). &e distribution of water sources with high arsenic, 

iron, and manganese appeared to be associated with floodplain deposits. Mixed effects logistic regression models 

were used to examine the interactions between social factors and water contaminants and their effects on 

household members’ health. Consumers of water sources with both high and low concentrations of manganese 

were less likely to have a positive attitude towards school than those whose water sources had moderate 

concentrations of manganese. Social factors, especially education, played a large role in predicting individual 

health outcomes. Household taste ratings of drinking water were not correlated with iron or manganese 

concentrations, suggesting that WHO’s reliance on aesthetic criteria for these contaminants instead of formal 

drinking-water guidelines may not be sufficient to protect public health 

https://doi.org/10.1007/s11027-021-09991-0


 

For more information: https://doi.org/10.1155/2022/3895859 

 

CONTRIBUTION OF COMMUNITY-MANAGED SAL-BASED FOREST IN CLIMATE CHANGE ADAPTATION AND 

MITIGATION: A CASE FROM NEPAL 

Sushila Rijal, Sutinee Sinuto, Kuaanan Techato, Popular Gentle, Uttam Khanal, and Saroj Gyawali 

 

Forests 13: 262  
 
Forests are viable tools in combating the impacts of climate change, as they are capable of sequestering 

atmospheric carbon and storing it in different pools. This study aimed to examine the carbon sequestration 

potential of community-managed Shorea robusta (Sal) forest and assess the practices that have the potential to 

reduce adverse climate change impacts, thereby improving the livelihoods of forest-based communities. For this, 

we obtained forest inventory-derived carbon data from 11 sample plots of Shorea robusta (Sal) forest, analyzed 

them using allometric equations, and estimated the carbon storage and climate change mitigation potential of 

these forests, while focus group discussions and desk review of secondary information were employed to 

investigate the adaptation potential. The results show that the estimated biomass density of the selected forest is 

352.46±63.79 t/ha, whereas the carbon stock density is 165.66±29.98 t/ha and theCO2 equivalent is 598.07 ± 

110.48 t/ha. The study further revealed that community forest management, as a successful model of participatory 

forest management and community forest user group (CFUG) as a resourceful local institution, has been playing an 

important role in the diversification of livelihoods and income opportunities, social cohesion and thus climate 

change adaptation through collective actions. The adaptation and mitigation of climate change impacts have been 

prioritized in the operational plans of the CFUGs. Through the promotion and prioritization of alternative energy, 

agroforestry and enhanced livelihood options, the CFUGs are committed to the sustainable management of forest 

resources and to enhancing the livelihoods of local communities. This study indicates the relevance of community 

forests as a priority institution for the implementation of Local Adaptation Plans for Action (LAPA) and support 

National Adaptation Program of Action (NAPA) to combat climatic impacts, providing important information for 

planners and policy makers in Nepal and elsewhere 

 

For more Information: https://doi.org/10.3390/f13020262 

 

 

 

 
COMMUNITY ASSOCIATIONS AND ECOLOGICAL DRIVERS OF UNDERSTORY VEGETATION ACROSS TEMPERATE 

FORESTS OF KASHMIR HIMALAYAS, INDIA “VSI: MOUNTAINOUS REGIONS” 

 
Ashaq Ahmad Dar and Narayanaswamy Parthasarathy 
 
Trees, Forests and People 8: 100217 
 
We assessed the understory vegetation types in temperate Kashmir Himalayan coniferous forests, their species 

composition and what function ecological drivers execute in shaping compositional trends using a multivariate 

statistical approach. The agglomerative clustering analysis depicted eight discrete plant associations in terms of 

herb species composition with simple underlying indicator species and ecological drivers. At one extreme, we 

found alpine and subalpine areas (Tanacetum multicaule Sch.Bip. – Aconitum heterophyllum Wall. ex Royle – 
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https://doi.org/10.1155/2022/3895859
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Lomatogonium caeruleum (Royle) Harry Sm. ex  B.L. Burtt community (TAL)) occupying high elevations 

(2961.88±205.56 m) with notable species richness (6.04), while lower (2459.36±94.07 m) areas are inhabited by 

Thalictrum minus L. – Galium aparine L. – Achillea millefolium L. (TGA) community. The Poa pratensis L. – Senecio 

chrysanthemoides DC. – Clinopodium umbrosum (M.Bieb.) Kuntze (PSC) community was most diverse, supported 

higher species diversity (Shannon=2.22±0.07; Simpson=0.84±0.01; Fisher’s α=4.51±0.30) and also exhibited a 

maximum number of trails crossing the plot. Canonical Correspondence analysis (CCA) examined the species- 

ecological interactions and displayed a significant role of most studied environmental variables in the species 

distribution patterns. The latter in the decreasing significance order comprised precipitation (F = 2.3; p = 0.001), 

latitude (F = 2.15; p = 0.001), grazing (F = 1.56; p = 0.01), longitude (F =1.63; p =0.013), slope (F = 1.33; p = 0.07), 

elevation (F = 1.32; p = 0.07), aspect (F = 0.1; p = 0.47), trails (F = 0.78; p = 0.85) and mean monthly minimum 

temperature (F =1.23; p =0.172). The variance partitioning used to evaluate the comparative significance of 

topographic, climatic and disturbance factors on understory vegetation composition depicted that topography 

(14.26%) strongly partitioned the vegetation distribution subsequently followed by climatic (11.52%) and 

disturbance (4.49%) factors. 

 
For more information: https://doi.org/10.1016/j.tfp.2022.100217 

 
GEOCHEMISTRY AND UTILIZATION OF WATER FROM THERMAL SPRINGS OF TAWANG AND WEST KAMENG 

DISTRICTS, ARUNACHAL PRADESH 

Archisman Dutta and Ramesh Kumar Gupta 
 
Journal of the Geological Society of India 98: 237-244 
 
The hydrogeochemical studies provide insights about reservoir conditions of geothermal springs along with 

utilization of thermal waters for domestic, livestock and irrigation purposes. Most of the hot springs of Tawang and 

West Kameng districts of Arunachal Pradesh emanated through garnet bearing high grade gneiss-migmatite-schist-

quartzite sequence of the Se La Group, except for Dirang hot springs which emanate from river terrace deposits 

lying on the footwall of deformed quartzite-phyllite. The thermal waters are of mixed Na−Ca−HCO3−SO4−Cl type, 

meteoric in origin and at the same time immature in nature, moving sluggishly towards mineral-fluid equilibration 

zone with slow rock-water interactions. Chemical geothermometry showed wide variation in estimation of sub-

surface reservoir temperature and quartz geothermometry model fits prominently to provide the most reliable 

reservoir temperature varying within 90±40°C. The studies recorded highest reservoir temperature of Thingbu hot 

spring with 133°C with very high fluoride concentration in all the hot springs except Bishum and Phudung as per 

BIS (2012) IS: 10500 specifications. High fluoride and sulfate concentration in thermal spring waters make it 

unsuitable for drinking purpose. The applicability of thermal waters for irrigation is predicted through sodium 

adsorption ratio (SAR) calculations which showed that waters of Dirang-2, Sorbe and Kitpi-1&2 are not suitable for 

irrigation purpose due to high salinity and SAR values. 

For more Information: https://doi.org/10.1007/s12594-022-1964-7 
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Xing Yuan, insheng Yang, Hairong Li and Li Wan 

CHARACTERISTIC AND AFFECTING FACTORS OF WETLAND HERBS’ DISTRIBUTION IN THE RADIANT BELT TOWARD 

LAND OF LAKE–TERRESTRIAL ECOTONE IN TIBET, CHINA 
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Pei‑Ru Zheng, Chun‑Hua Li, Chun Ye, Hao Wang, Wei‑Wei Wei, Ye Zheng, and Xiang‑yong Zheng 

Environmental Sciences Europe 34: 14 

 Lake is a critical part of Tibet’s hydrological cycle, the lake–terrestrial ecotone is the most sensitive area in the 

water and terrestrial ecosystem. For the ecological protection and maintenance of the lakeside zone, defining the 

upper boundary of the lake–terrestrial ecotone is a key issue that needs to be solved urgently. However, the 

eco‑logical characteristics of lake–terrestrial ecotone made it difficult to delimit. Wetland herbs are characteristic 

plants of the lake–terrestrial ecotone, and their distribution width can be used to reflect the upper boundary of 

the lake–terrestrial ecotone. We took Baksum Lake, Yamdroktso, Namtso, Siling Co as examples, based on the 

spatial structure of the lake–terrestrial ecotone, used the moving split‑window technology (MSWT) delimited the 

width of wetland herbs. The results of the MSWT showed the distribution width of wetland herbs in each lake–

terrestrial eco‑tone with the natural‑wetland type sampling line of Baksum Lake, Yamdroktso, Namtso, Siling Co 

was 51 m, 56 m, 33 ~   53 m, 19 ~   31 m. The detrended correspondence analysis (DCA) showed quantity of 

wetland herbs species, BK1 > YT1 = NT1 > NT2 > SC1 = SC2. The principal component analysis (PCA) and the 

(redundancy analysis) RDA showed soil moisture content (SMO), pH, soil moisture content (SSC), and soil nutrient 

content had obvious correlation with distribution width. The MSWT was a feasible method to determine the width 

of lake–terrestrial ecotone. SMO, pH, SSC, and soil nutrient content were all important environmental factors 

affecting the wetland herbs distribution width of the four lakes; and the SMO was the most important factor. 

Besides, compared with the lakes in the Middle‑Lower Yangtze Plain, the high‑density population distribution, 

high‑intensive human activity invaded the plants’ growth area, resulting in a smaller distribution width. The 

distribution edge of wetland herbs is equivalent to the upper boundary of lake–terrestrial ecotone. It determines 

the management boundary of the lake–terrestrial ecotone, provides a theoretical basis for the construction of 

environmental protection projects, and is of great significance to the lake ecological restoration and management 

in watershed control planning. 

For more information: https://doi.org/10.1186/s12302-022-00593-4 

DISTRIBUTION DYNAMICS OF ARNEBIA EUCHROMA (ROYLE) I.M. JOHNST. AND ASSOCIATED PLANT 

COMMUNITIES IN TRANS-HIMALAYAN LADAKH REGION IN RELATION TO LOCAL LIVELIHOODS UNDER CLIMATE 

CHANGE 

Irfan Iqbal Sofi a, Shabir A. Zargar, Aijaz H. Ganie, and Manzoor A. Shah 
 
Trees, Forests and People 7: 100213 

 
The impact of climate change on the mountain ecosystems globally can be better sensed through monitoring of 

structural shifts in vegetation vis-à-vis livelihoods of mountain communities. Here, we report the distribution 

pattern of an ecologically vital species, Arnebia euchroma, and its co-occurring communities. The species is 

considered as an indicator of ecosystem health and is linked to human wellbeing in mountain systems in the Trans-

Himalayan range of Ladakh. Through intensive field surveys for two years, we recorded 127 species belonging to 

41 families associated with A. euchroma across habitats, majority of which are herbaceous with perennial life 

cycle. The hemicryptophytes were found to be the most dominant followed by the geophytes and phanerophytes. 

Highest average importance value index (IVI) was found to be for A. euchroma (37.93) as against very low IVI 

values for 41.73% of the total flora, which reflects the need for conservation. Our generalized linear model results 

demonstrate the role of A. euchroma in maintaining and enhancing the maturity index of the communities with 

increasing altitude. The low maturity index of the communities indicates the influence of anthropogenic pressures 

and rather harsh environmental conditions. The Principal Component Analysis and Cluster Analysis correlated the 

https://doi.org/10.1186/s12302-022-00593-4


investigated communities geographic features and microclimates to identify the dominant taxa and unique species 

assemblages in the local flora. Since A. euchroma and its associated assemblages are linked to local livelihoods in 

Ladakh, yet quite vulnerable to climate change, the importance of our results for future research and long-term 

monitoring in the Trans-Himalayan mountains is discussed. 

For more information: https://doi.org/10.1016/j.tfp.2022.100213 
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ETHNOBOTANICAL STUDY OF WILD EDIBLE FRUITS IN EASTERN BHUTAN 

 

PRODUCTIVITY IMPROVEMENT TO SUSTAIN SMALL-SCALE FISH PRODUCTION IN DEVELOPING COUNTRIES: THE 

CASE OF BHUTAN 

Namgay Dorji , Satoshi Yamazaki, and Pema Thinley 

Aquaculture 548: 737612 

Would productivity improvement in small-scale aquaculture “kill two birds with one stone” by simultaneously 

reducing the tendency to exit production and increasing output? While resource limitations restrict smallholders' 

involvement in aquaculture, their exit from production is among the factors threatening the sustainability of the 

aquaculture industry in developing countries. Against this backdrop, the productivity of small-scale aquaculture 

producers and the ways in which productivity improvement influences their behavior remains insufficiently 

understood. Based on survey data of 202 fish farmers in Bhutan, this study examined how productivity 

improvement impacts likelihood of exiting small-scale fish production. Data envelopment analysis was used to 

compute a slacks-based measure of efficiency as an estimate of productivity. The effect of the resultant estimate 

of productivity on likelihood of exiting fish production was examined using regression analysis. Results showed that 

a 10-percentage point increase in productivity among small-scale fish farmers in Bhutan reduced the likelihood of 

them exiting fish production by 2 percentage points. It is likely that surplus output from productivity improvement 

and the resultant revenue in the lucrative domestic market motivate Bhutanese farmers to continue fish 

production. We also found that Bhutan's current aggregate output of farmed fish could be increased by 63% by 

enabling farmers to produce more efficiently using existing pond sizes and production technologies. Further, it 

became clear that while subsistence-oriented fish farmers in Bhutan are likely to transition to commercial 

production, the use of non-cash inputs may be a deterrent. Our findings suggest that productivity improvement 

has substantial potential to be employed as a policy instrument to reduce the likelihood of farmers exiting small-

scale aquaculture and simultaneously increase the aggregate output of farmed fish. 

For more Information: https://doi.org/10.1016/j.aquaculture.2021.737612 
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