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For the 607-608 issues of Headlines Himalaya, we reviewed news from nine sources and selected sixteen
researches from five countries. We selected five researches from Nepal and eleven researches from other
Himalayan countries (India, China, Bhutan and Pakistan). The overall coverage of this issue is Agriculture,
biodiversity, Water, Disaster, Climate and Geology.
Headlines Himalaya, a weekly research based information fact file is an attempt to keep our global readers
abreast with the researches in the Himalaya. Please share it with your colleagues and friends. Also, subscription
is free. Enjoy!
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Nepal-Himalaya
RURAL COPING AND ADAPTATION STRATEGIES FOR CLIMATE CHANGE BY HIMALAYAN COMMUNITIES IN NEPAL
Nabin Dhungana, Nisha Silwal, Suraj Upadhaya, Chiranjeewee Khadka, Sunil Kumar Regmi, Dipesh Joshi, and
Samjhana Adhikari
Journal of Mountain Science 17: 1462–1474
Climate change has major impacts on the livelihoods of forest-dependent communities. The unpredictable
weather conditions in rural Nepal have been attributed to a changing climate. This study explored the climate
change adaptation and coping strategies that rural communities adopt for the conservation of natural resources
and livelihoods in the mid-hills of Nepal. This paper explored major climatic hazards, assessed different coping and
adaptation measures, and barrier faced to climate change adaptation based on perceptions by forest-dependent
communities. We conducted focus group discussions, questionnaire surveys, and semi-structured interviews with
local communities and stakeholders. The results showed that rural communities had experienced significant
impacts of climate change and variability. In response, they are practicing diverse coping and adaptation strategies,
including the construction of bioengineering structures and planting different species that grow quickly and
establish promptly.
For Further reading: https://doi.org/10.1007/s11629-019-5616-3
TREE-RING CLIMATE RESPONSE OF TWO LARIX SPECIES FROM THE CENTRAL NEPAL HIMALAYA
Prakash Chandra Aryal, Man Kumar Dhamala, Narayan Prasad Gaire, Sijar Bhatta, Madan Krishna Suwal, Dinesh Raj
Bhuju, and Parveen K. Chhetri
Tropical Ecology 61: 215-225
Changes in the global temperature and precipitation regime have been significantly driving species responses,
notably in sensitive areas such as the Himalayas. By conducting a study at two high altitude (3200–4100 m) valleys
(Langtang and Tsum) situated in the central part of the Nepal Himalayas, we presented tree-ring width site
chronologies for two Larix species (Larix griffithii and L. himalaica) for the first time. The longest chronology spans

from 1771 to 2015 AD and showed a recent decline in the growth of Larix species in both sites, controlled mainly
by drought. Tree growth showed a negative response to temperature and a positive response to precipitation,
indicating that moisture stress is limiting the growth of the species. Based on the Larix ring width chronology
statistics and climate response results, these species have good potential for past climate reconstruction such as
temperature, rainfall or drought indices. Also, the study revealed that the Himalayan endemic Larix species
investigated are promising for tree-ring based multi-aspect environmental change studies in the future.
For Further reading: https://doi.org/10.1007/s42965-020-00082-w
DROUGHT STRESS AND LIVELIHOOD RESPONSE BASED ON EVIDENCE FROM THE KOSHI RIVER BASIN IN NEPAL:
MODELING AND APPLICATIONS
Ran Zhu, Yiping Fang, Nilhari Neupane, Saroj Koirala, and Chenjia Zhang
Water 12: 1610
Drought vulnerability analysis at the household level can help people identify livelihood constrains and potential
mitigation and adaptation strategies. This study used meteorological and household level data which were
collected from three different districts (Kavrepalanchowk, Sindhuli, and Saptari) in the Koshi River Basin of Nepal
to conduct a drought vulnerability analysis. We developed a model for assessing drought vulnerability of rural
households based on three critical components, i.e., exposure, sensitivity, and adaptive capacity. The results
revealed that Saptari (drought vulnerability index, 0.053) showed greater vulnerability to drought disasters than
Kavrepalanchowk (0.014) and Sindhuli (0.007). The most vulnerable district (Saptari) showed the highest exposure,
the highest sensitivity, and the highest adaptive capacity. Kavrepalanchowk had the middle drought vulnerability
index with middle exposure, low sensitivity, and middle adaptive capacity. Sindhuli had the lowest vulnerability
with the lowest exposure, the lowest sensitivity, and the lowest adaptive capacity. On the basis of the results of
the vulnerability assessment, this paper constructed livelihood adaptation strategies from the perspectives of
households, communities, and the government. Many households in Kavrepalanchowk and Sindhuli significantly
depend on agriculture as their main source of income. They need to implement some strategies to diversify their
sources of income. In addition, the most important livelihood adaptation strategy for Saptari is improving water
conservancy facilities to facilitate the allocation of water.
For further reading: https://doi.org/10.3390/w12061610
SPATIO-TEMPORAL DISTRIBUTION OF WATER AVAILABILITY IN KARNALI-MOHANA BASIN, WESTERN NEPAL:
CLIMATE CHANGE IMPACT ASSESSMENT (PART-B)
Vishnu Prasad Pandey, Sanita Dhaubanjar, Luna Bharati, and Bhesh Raj Thapa
Journal of Hydrology: Regional Studies 29: 100691
This study aims to project future climate and assess impacts of climate change (CC) on water availability in the
Karnali-Mohana (KarMo) basin. Bias-corrected future climate was projected based on ensembles of multiple
models selected from a set of 19 regional climate models (RCMs). The impacts on water availability were then
assessed by forcing a well calibrated and validated hydrological model with projected future precipitation (P) and
temperature (T) for various climatic scenarios. Results showed that future T is projected to increase spatiotemporally with higher rate for the mountain stations in the winter season; whereas future P has no distinct
spatio-temporal trend but increase in dry season precipitation for future periods. The projected changes in P, T and
evapotranspiration are expected to alter average annual flow at the outlets of the KarMo and its sub-basins, albeit
with varying rate. The simulated results showed higher impacts in water availabilty at higher altitudes, thus
indicating higher vulnerability of northern mountainous region to CC than the southern flatlands. Being the first

ever study of such nature in the study area, these results will be useful for planning and development of climateresilient water development projects in the region.
For further reading: https://doi.org/10.1016/j.ejrh.2020.100691
ADOPTION AND DIFFUSION OF IMPROVED TECHNOLOGIES AND PRODUCTION PRACTICES IN AGRICULTURE:
INSIGHTS FROM A DONOR-LED INTERVENTION IN NEPAL
Anjani Kumar, Hiroyuki Takeshima, Ganesh Thapa, Naveen Adhikari, Sunil Saroj, Madhab Karkee, and P.K. Joshi

Land Use Policy 95: 104621
Adoptions of improved technologies and production practices are important drivers of agricultural development in
low-income countries like Nepal. Adopting a broad class of such technologies and practices is often critical for
meeting the multifaceted goals of efficiency, profitability, environmental sustainability, and climate resilience. This
study aims to address the knowledge gaps that still exist concerning what determines the adoption of improved
technologies and production practices, the factors affecting their diffusion, the impact of interventions on
productivity and crops grown, and the variability of impact within a particular country context. In this paper we
address these questions using data collected as part of the USAID-led Knowledge-Based Integrated Sustainable
Agriculture in Nepal (KISAN) project. We adopted a multistage sampling technique and surveyed 988 beneficiary
households and 997 non-beneficiary households in KISAN intervention districts and non-intervention districts. Our
findings suggest that, in Nepal, adoption of improved technologies and practices is significantly increased by
improved access to markets, private sector involvement in selling improved seeds and disseminating information,
membership in progressive farmers groups and cooperative societies, participation in agricultural training and farm
visits, provision of subsidies for seeds, and access to credit. We also found the probability of the adoption of
improved practices to be affected by farmers’ sources of information; for instance, the adoption of improved
practices was increased when farmers obtained information from informal sources, cooperatives/farmers
organizations, and public and private extension programs. The effects of KISAN projects vary significantly across
the different crops grown, based on the evaluation models that address self-selection of both project participation
and crop choices. These implications may also apply to other parts of the world facing similar challenges as Nepal,
where limited market access, insufficient knowledge and resource capacity of farmers constrain their adoption of
improved technologies and practices in agriculture.
For further reading: https://doi.org/10.1016/j.landusepol.2020.104621

India-Himalaya
LANDSLIDE SUSCEPTIBILITY ASSESSMENT OF NATIONAL HIGHWAY 1D FROM SONAMARG TO KARGIL, JAMMU
AND KASHMIR, INDIA USING FREQUENCY RATIO METHOD
Aadil Manzoor Nanda, Zahoor ul Hassan, Pervez Ahmed, and T. A. Kanth
GeoJournal 85
This study is an attempt to carry landslide susceptibility assessment along national highway 1D a lifeline to the
Ladakh region using Frequency Ratio Method in GIS environment. The landslide influencing factors which have
been investigated to form the frequency ratio matrix are a slope, lithology, rainfall, landuse, distance to road,
distance to fault, distance to river, altitude, soil, and slope aspect. The study identified and mapped active
landslides along national highway 1D through rigorous multiple field surveys and secondary sources. The landslides

did not show any drastic variation in size while the smallest landslide that was identified near Hardas, while the
largest one at Zojila Pass. In this study, very high landslide susceptible zone covers thirty-one percent of the study
area, while high, moderate, low, and very low landslide susceptible zones cover eleven, eight, eighteen, and thirtytwo percent of the study area, respectively. The results show that the major area falls under very high and high
landslide susceptibility zones constituting forty-two percent of the study area. The villages which fall under these
zones are Sonamarg, Gumri, Pandras, and, Matayan and thus are highly prone to landslide activity and there is a
frequent incidence of traffic disruptions along the road. There certainly arises a need to take concrete measures to
minimize human and economic losses along the highly susceptible areas.
For further reading: https://doi.org/10.1007/s10708-020-10235-y
PREVENTING EXTINCTION AND IMPROVING CONSERVATION STATUS OF MESUA ASSAMICA (KING & PRAIN)
KOSTERM. - AN ENDANGERED PLANT OF ASSAM, INDIA
Prantik Sharma Baruah, S. K. Borthakur, and Bhaben Tanti
Acta Ecologica Sinica 40: 185-189
Mesua assamica (King & Prain) Kosterm., commonly known as “Sia- Nahar” in Assamese is an evergreen tree
belonging to family Calophyllaceae. The wood of this plant is highly preferred as fuel. However, the plant also
records its significance in bearing several pharmaceutical potential components along with several traditional
practices by the local people such as fish poisoning, etc. Large scale felling of the tree and clearance of habitats of
the plant for extension of arable land for tea plantations and other agricultural activities, the plant has been
disappearing at an alarming rate from its natural habitat and has been recorded as endangered to the area.
Therefore, conservation of this potential medicinal plant with proper scientific investigation to prevent extinction
in its wild habitat is urgently needed. Seed germination under natural conditions was found to be very poor for
which a macro propagation protocol was standardized; saplings were raised in experimental nursery and
reinforced to locations where the population size is very small in relation to other associated species. Those
suitable wild habitats for reinforcement were selected by Maximum Entropy (MaxEnt) distribution modelling
algorithm developed using environmental parameters and locality data in the natural range of the species. The
model predicts the suitable habitats for its reintroduction to ensure its perpetuity. A total of 1000 saplings of M.
assamica were reinforced to the field and the rate of survivability was measured over a period of 12 months at an
interval of 60 days that revealed 75.5% survivability of the reinforced saplings. This study has proved as an
effective method for improving the conservation status of the plant.
For further reading: https://doi.org/10.1016/j.chnaes.2020.04.007
GEOMORPHIC SIGNATURES OF ACTIVE TECTONICS IN SUBANSIRI RIVER BASIN, EASTERN HIMALAYAS
Diganta Kumar and Bhagawat Pran Duarah
Journal of Mountain Science 17: 1523–1540
2

The Subansiri, a major tributary of the Brahmaputra with its catchment area (35763 km ) spreading almost entirely
in the Eastern Himalayas across almost all the major and local tectonic features in the area witnesses large
numbers of seismic events. Active tectonic indices like relief and slope, drainage pattern, longitudinal profile, valley
profile, hypsometry, valley asymmetry factors and transverse topographic symmetry index, stream length gradient,
valley floor-height ratio extracted from SRTM 3 arc-second data prove that the evolving basin morphology has
substantial contribution from the Himalayan tectonics. Seismic data are incorporated in the study to establish the
potentially active tectonic elements in the catchment area. The study shows that the western part of the Subansiri

River Basin is profoundly tilted towards north in the upper catchment and towards east in the lower and middle
part of the catchment. The predominant tectonic movements in the western part of the basin caused the tilting of
the basin towards north in the upstream and towards east in the middle and lower parts.
For further reading: https://doi.org/10.1007/s11629-019-5492-x
EVIDENCE THAT CULTURAL FOOD PRACTICES OF ADI WOMEN IN ARUNACHAL PRADESH, INDIA, IMPROVE
SOCIAL-ECOLOGICAL RESILIENCE: INSIGHTS FOR SUSTAINABLE DEVELOPMENT GOALS
Ranjay K. Singh, Arvind Kumar, Anshuman Singh, and Poonam Singhal
Ecological Processes 9: 1-19
Sustainable use of bio cultural diversity can help achieve Sustainable Development Goals (SDGs) in many ways. The
tribal communities of bio-culturally rich North-eastern India rely heavily on local food resources and knowledge for
livelihood security. In this study with Adi women of East Siang district, Arunachal Pradesh, India, we aimed to
understand (i) access and use patterns for bio cultural plants and animal species from diverse ecosystems and (ii)
species diversity and conservation strategies deployed by Adis. We employed a novel participatory approach called
“recipe contest” to mobilize Adi women from 15 randomly selected remote and transitional villages. Data collected
through interviews, focus group discussions and transect walks from 75 women, were analysed using qualitative
and quantitative methods. We found that traditional local food was linked intricately with women’s knowledge,
access patterns, and socio-cultural institutions. From an end-user perspective, remote Adi villages had more
widespread use of plant species (14 as food; 34 as food-cum-ethnomedicine and 13 as income-generating species)
and animal (17) as food in remote than in transitional villages. Further, there were significant differences (p <
0.000; 0244 and 0.000, respectively) across the social groups for use of plant- and animal-derived food and
ethnomedicine. Among different land use systems (i.e., Jhum lands, home gardens, and morang forests), the
highest diversity for food plant was found in home gardens while that for food-cum-ethnomedicinal plants and
animal species was observed in morang forests. Adi women apply traditional agronomic, cultural, and harvest
strategies, based on local knowledge and institutions and varying with social systems, to conserve their key local
resources. Significant correlations (r = 0.63 to 0.92) were seen between conservation and use of food and animal
species. Traditional knowledge on these aspects was linked intricately to the socio-cultural milieu and is
transmitted inter-generationally through various social institutions. Cultural food practices, crucial to socialecological resilience and livelihood security of Adi and similar indigenous communities confronting global
environmental challenges, need to be mainstreamed with relevant policies for achieving some targets of SDGs.
For further reading: https://doi.org/10.1186/s13717-020-00232-x
CALIBRATION AND RANKING OF VALIANTZAS REFERENCE EVAPOTRANSPIRATION EQUATION UNDER THE HUMID
CLIMATE OF NORTHEAST INDIA
Vanita Pandey and P. K. Pandey
Journal of Water and Climate Change 11: 468-478
This study aims to compare and calibrate seven different types of valiantzas (valiz) equation against FAO penmanMonteith (P-M) equation at three sites under the humid climatic condition of northern east India. In the first stage,
the different Valiantzas equations were ranked based on their original coefficient (OC) at each site. In the second
stage, valiz equation were assessed based on local calibrated coefficient (LCC). In the third stage, the selected valiz
equations were assessed based on global calibrated coefficient (GCC) considering pooled data for all the selected
stations. The ranking of equation was done using a summative form of global positioning index (GPI). Different

valiantzas equation shows different performances relative to the site having similar climate class (Warm and
Temperate). With the OC, the valiz 7 is ranked ne at Dibrugarh and shillong and valiz 2 for Aizawl. After local
calibration, again, valiz 7 is best as Dibrugarh and shillong, while valiz 6 is best at Aizawl. With global calibration,
valiz 7, ranked best at all three selected stations. The suitable equation identified for the reason are valiz 7, valiz 6,
if full data are available. and valiz 2 at limited conditions.
For Further Reading: https://doi.org/10.2166/wcc.2018.305
THE TRADITIONAL AND THERAPEUTIC USE OF BANANA AND ITS PLANT BASED DELICACIES IN ETHNIC ASSAMESE
CUISINE AND RELIGIOUS RITUALS FROM NORTHEAST INDIA
Upasana Sarma, Viney Kumar Govila, and Akanksha Yadav
Journal of Ethnic Foods 7: 21
Assam lies nestled in the far north-east corner of the Indian subcontinent. A country blessed with ample natural
resources, the state of Assam also has a plethora of options in terms of choosing their core food sources. Banana
or kol, as named in Assamese, has hundreds of varieties available in many parts of the world. They grow
particularly well in tropical countries. It is found abundantly in the state of Assam and people have been making
judicious use of the fruit and its plant parts in their cuisine since time immemorial. But nevertheless, a detailed
review on its uses and importance and rising popularity in ethnic delicacies has not yet been documented well.
This paper attempts to bring together the popular banana-based recipes of Assam state and its use in everyday
religious ceremonies by the people of this community. It has age-old recipes used commonly in Assamese
households and descriptive analysis of their microbial and biochemical diversity. It aims to bring to the fore the
rising popularity of these ethnic dishes amongst modern population and is an attempt to revive these dishes and
bring them into the mainstream Indian ethnic cuisine. As more and more people become aware of ethnic cuisine, it
increases a global connectivity based on exchange of such information from lesser-known sources. The importance
and significance of documenting these lesser-known recipes of Indian Assamese cuisine is an attempt to keep it
relevant and take it to a broader audience who are appreciative of such oriental dishes. It is also high time a policy
framework is worked upon by respective government of state and the centre for the true recognition and
sustainability of such ethnic cuisine.
For Further Reading: https://doi.org/10.1186/s42779-020-00053-5

China Himalaya
IDENTIFICATION OF THE ROLES OF CLIMATE FACTORS, ENGINEERING CONSTRUCTION AND AGRICULTURAL
PRACTICES IN VEGETATION DYNAMICS IN THE LHASA RIVER BASIN, TIBETAN PLATEAU
Dan Li, Hongying Luo, Tiesong Hu, Dongguo Shao, Yuanlai Cui, Shahbaz Khan, and Yufeng Luo
Remote Sensing 12: 1883
Understanding vegetation dynamics is necessary to address potential ecological threats and develop sustainable
ecosystem management at high altitudes. In this study, we revealed the spatiotemporal characteristics of
vegetation growth in the Lhasa River Basin using net primary productivity (NPP) and normalized difference
vegetation index (NDVI) during the period of 2000–2005. The roles of climatic factors and specific anthropogenic
activities in vegetation dynamics were also identified, including positive or negative effects and the degree of

impact. The results indicated that the interannual series of NPP and NDVI in the whole basin both had a continuous
−2
−1
increasing trend from 102 to 128 gC m yr and from 0.417 to 0.489 (p < 0.05), respectively. The strongest
−2
−1
−1
advanced trends (>2 gC m yr or >0.005 yr ) were detected in mainly the south-eastern and north-eastern
regions. Vegetation dynamics were not detected in 10% of the basin. Only 20% of vegetation dynamics were driven
by climatic conditions, and precipitation was the controlling climatic factor determining vegetation growth.
Accordingly, anthropogenic activities made a great difference in vegetation coverage, accounting for about 70%.
The construction of urbanization and reservoir led to vegetation degradation, but the farmland practices
contributed the vegetation growth. Reservoir construction had an adverse impact on vegetation within 6 km of the
river, and the direct damage to vegetation was within 1 km. The impacts of urbanization were more serious than
that of reservoir construction. Urban sprawl had an adverse impact on vegetation within a 6 km distance from the
surrounding river and resulted in the degradation of vegetation, especially within a 3 km range. Intensive
fertilization and guaranteed irrigation improved the cropland ecosystem conditions, creating a favourable effect on
−2
−1
the accumulation of crop organic matter in a range of 5 km, with an NPP trend value of 1.2 gC m yr . The highly
intensive grazing activity forced ecological environmental pressures such that the correlation between livestock
numbers and vegetation growth trend was significantly linear negative.
For Further Reading: https://doi.org/10.3390/rs12111883

CHEMICAL COMPOSITION OF MILK AND RUMEN MICROBIOME DIVERSITY OF YAK, IMPACTING BY HERBAGE
GROWN AT DIFFERENT PHENOLOGICAL PERIODS ON THE QINGHAI-TIBET PLATEAU
Qingshan Fan, Metha Wanapat, and Fujiang Hou
Animals 10: 1030
To estimate how native herbage of three different phenological periods modify rumen performance and milk
quality of yak grazing alpine meadow. In this study, milk composition and the diversity of the rumen microbial
community were measured in 12 full-grazing female yaks on the Qinghai-Tibet Plateau (QTP). The nutrient
composition of three phenological periods was determined: Vegetative stage (VS), bloom stage (BS), and senescent
stage (SS). High-throughput sequencing of the bacterial 16S rRNA gene was used. The results showed that crude
protein (CP) content of herbage in BS was higher than that in vs. and SS (p < 0.05), and neutral detergent fiber
(NDF) content of herbage in SS was higher than that in vs. and BS (p < 0.05). Milk solids and fat contents were
higher in the vs. and SS than in BS (p < 0.05). However, milk protein content was higher for the vs. and BS than
those for SS (p < 0.05). The total volatile fatty acid (VFA), acetate, and propionate concentrations were higher in vs.
and BS than in SS (p < 0.05). The community richness estimates (Chao1 estimator) of vs. were higher than that in
BS and the SS (p < 0.05). The diversity indices (Shannon index) of the BS were higher than that vs. and the SS (p <
0.05). Spearman correlation analysis between the milk composition, ruminal fermentation parameters, and the
relative abundances of the rumen bacteria showed that milk protein content, total VFA, acetate, and propionate
concentrations were positively correlated with the relative abundances of the genera Desulfovibrio, Prevotella_1,
and Butyrivibrio_2 and was negatively correlated with Olsenella, Ruminococcaceae_UCG.010, and
Rikenellaceae_RC9_gut_group abundances. Collectively, the results revealed that there were significant
differences in nutrient composition of herbage, chemical composition of yak milk, and microbial diversity in rumen
at different phenological stages. The correlations between ruminal fermentation parameters, chemical
constituents of yak milk, and some genera of ruminal bacteria might be indicative that the ruminal fermentation
parameters and chemical constituents of yak milk are strongly influenced by the rumen bacterial community
composition.
For Further Reading: https://doi.org/10.3390/ani10061030

Bhutan-Himalaya
malaya DEPREDATION BY TIGERS AND PEOPLE’S PERCEPTION TOWARDS CONSERVATION IN A BIOLOGICAL
LIVESTOCK
CORRIDOR OF BHUTAN AND ITS CONSERVATION IMPLICATIONS
Letro Letro and Klaus Fischer
Wildlife Research 47: 309-316
An effective management of human–wildlife conflict is key to successful conservation, especially in areas where
large carnivores occur. This is particularly important when new conservation regimes such as biological corridors
are to be operationalised, as is the case in Bhutan. The aim of the study was to determine livestock depredation by
tigers in a biological corridor (BC) in Bhutan and to assess the people’s perception towards tiger conservation and
BC management. A semi-structured questionnaire survey with both open- and closed-ended questions was
administered to 91 households from 10 villages. Chi-square tests were used to determine the association between
predictor and response variables and multivariate logistic regressions to determine factors affecting the attitude of
people towards conservation. Livestock losses were common, with 69% of respondents losing one or more
livestock to predators between 2016 and 2018. Tigers were responsible for 58.9% of all kills. The people’s
awareness of the BC was low (16%), but still they had a positive attitude towards tiger conservation (68%) and BC
management (65%). Knowledge on the BC was higher in males than in females, in people with than without a
formal education, and in inner- than buffer-zone villages. The respondents’ attitude towards conservation was
significantly more positive in people being aware of the BC, with a formal education, and that had not suffered
livestock depredation. Overall, the results suggest that tigers are active in the BC and that livestock depredation is
high. People’s knowledge on the BC was low, and a positive attitude towards conservation was driven by cultural
values and education level. Implementation of preventive measures, addressing depredation issues and
conducting awareness education programs, will further enhance positive attitudes. The present study highlighted
the need for wildlife damage prevention and mitigating the prevailing conflicts in the BCs. Additionally,
communities in and around the BCs need to be informed of conservation programs so that they become
conservation partners.
For further reading: https://doi.org/10.1071/WR19121

Pakistan- Himalaya
Himalaya
SEISMIC HAZARD MAPS OF PESHAWAR DISTRICT FOR VARIOUS RETURN PERIODS
Khalid Mahmood, Naveed Ahmad, Usman Khan, and Qaiser Iqbal
Natural Hazards and Earth System Sciences 20: 1639–1661
◦

Probabilistic seismic hazard analysis of Peshawar District has been performed for a grid size of 0.01 . The seismic
sources for the target location are defined as the area polygon with uniform seismicity. The earthquake catalogue
was developed based on the earthquake data obtained from different worldwide seismological networks and
historical records. The earthquake events obtained at different magnitude scales were converted into moment
magnitude using indigenous catalogue-specific regression relationships. The homogenized catalogue was
subdivided into shallow crustal and deep-subduction-zone earthquake events. The seismic source parameters
were obtained using the bounded Gutenberg–Richter recurrence law. Seismic hazard maps were prepared for
peak horizontal acceleration at bedrock level using different ground motion attenuation relationships. The study

revealed the selection of an appropriate ground motion prediction equation is crucial for defining the seismic
hazard of Peshawar District. The inclusion of deep subduction earthquakes does not add significantly to the seismic
hazard for design base ground motions. The seismic hazard map developed for shallow crustal earthquakes,
including also the epistemic uncertainty, was in close agreement with the map given in the Building Code of
Pakistan Seismic Provisions (2007) for a return period of 475 years on bedrock. The seismic hazard maps for other
return periods i.e., 50, 100, 250, 475 and 2500 years, are also presented.
For further reading: 10.5194/nhess-20-1639-2020
CLOCKWISE HAIRPIN‐TYPE METAMORPHIC PRESSURE–TEMPERATURE (P–T ) PATH RECORDED IN THE SHANGLA
BLUESCHIST ALONG THE INDUS SUTURE ZONE, PAKISTAN HIMALAYA
Muhammad Zahoor Iqbal, Weimin Li, Asghar Ali, Yongjiang Liu and Duo Zhang
Geological Journal 55: 3878
The Shangla blueschist, exposed along the Indus Suture Zone, Pakistan Himalaya, have been petrologically
investigated in order to elucidate their tectono‐metamorphic evolution, and to better understand the geodynamic
scenario of intra‐oceanic subduction between the Indian Plate and Kohistan‐Ladakh Arc. Representative mineral
assemblages identified from the Shangla blueschist, contain amphiboles (glaucophane, magnesioriebeckite,
winchite, actinolite, edenite, and magnesiohornblende), epidote, phengite, albite, chlorite, titanite, rutile, quartz,
and haematite. Three distinct metamorphic stages are recognized for the Shangla blueschist. An early prograde
(pre‐peak) metamorphic stage (M1) is characterized by the presence of winchite as the core part of zoned
amphiboles, together with inclusions of epidote, albite, chlorite, quartz, titanite, and haematite in epidote
porphyroblasts. This stage roughly reveals a temperature range of 300–450°C and pressures of 0.4–0.7 GPa. The
equilibrium minerals of peak (M2) metamorphic stage consist of matrix, schistosity‐forming minerals including
amphiboles (glaucophane, magnesioriebeckite), epidote and phengite, with fine‐grained rutile, titanite, and
haematite in albite porphyroblasts, suggesting P –T condition of 350–520°C and 0.9–1.2 GPa. The retrograde (M3)
metamorphic stage involved overgrowth of winchite and actinolite along glaucophane rims, and chlorite
replacement of amphibole as well as growth of albite porphyroblasts, representing the greenschist‐facies
metamorphism. Our obtained peak P–T metamorphic condition (epidote‐blueschist facies) is significantly higher
than previously estimated P–T ranges of 400°C/0.7 GPa. Moreover, the retrograde approximately reversed
prograde trajectory defines a hairpin‐type P–T path for the Shangla blueschist, similar to the Franciscan‐ type
metamorphism that is characterized by relatively slow exhumation after peak stage with the decompression
accompanied by cooling process. Taking the published geochronological data into account, these new results
provide insights into the metamorphic evolution of the Shangla blueschist during ca. 80 Ma (Late Cretaceous) from
burial by cold subduction of the Neo‐Tethys to subsequent post‐peak exhumation. Furthermore, the exhumation
mechanism of the Shangla blueschist is most likely driven by a combined effect of both underplating and later
thrust faulting, probably during the collision of the Indian Plate and Kohistan‐Ladakh Arc.
For further reading: https://doi.org/10.1002/gj.3878
HIGHLIGHT OF THE WEEK
Locust Swarms enter Nepal
Swarms of locusts, known for their voracious eating emerged in the deserts of West Asia, and have come to South
Asia by hitching rides on prevailing westerly winds. These Locusts belong to the family Acrididae and are around

10mm to 70 mm in size. They can eat the food of their own weight every day, and thrive in places where there is
no shortage of rainfall and green vegetation as they breed rapidly. The locusts entered Nepal particularly in the
districts near to Indo-Nepal border on June 27, 2020, and flew northwards up the river valley towards Palpa,
Dhading and Sindhuli. The insects were seen in Nepal in 1962. However, the worst locust invasion took place in
1996 when the swarms destroyed 80 per cent of crops in Chitwan and partially damaged crops in the Makwanpur,
Mahottari and Bara districts. Following the arrival of locusts, the Ministry of Agriculture and Livestock
Development has decided to work collectively with all levels of government and also with the department of
hydrology and meteorology to keep track of their movement.
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