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Introduction 

The Indian Himalayan Region with a breadth of 250-300km and stretch of over 2500 km from Jammu and Kashmir in 

the west to Arunachal Pradesh in the east; covers an area of about 5.37 km
2
. This region represents 16.2% of the total 

area and covers 11 states (9 fully and 2 partially) and 2 Union Territories of the country. The importance of Indian Hima-

layan Region in terms of resource richness and the provision of indispensable goods and services are well recognized. 

Unfortunately the people living here are among the poorest in the globe. Inherent sensitivity to perturbations (natu-

ral/anthropogenic) makes the IHR natural resources highly vulnerable, which calls for urgent attention so as to ensure 

ecological and economic security of India. Loss of traditional knowledge is yet another important aspect that has 

emerged as an impediment for sustainable development of the region. The region is often referred as data-deficient (e.g. 

on long term climate and land use changes), therefore knowledge and learning to customize policies and practices to IHR 

specific situations are limited. There exists a big gap of synergy and convergence across disciplines, sectors and actors 

working on the issues of IHR. All this has stressed upon the need for establishing a centralized system for da-

ta/information management for IHR. Realization of calls for a strong network of knowledge institutions, this has necessi-

tated establishment of “Himalayan Knowledge Network (HKN). The need of Himalayan Knowledge Network is to en-

hance collaboration and networking among all relevant institutions for Himalayan-specific R&D and education and prac-

titioners of conservation and development. HKN would synergies research and academia for addressing pressing envi-
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Indian Himalayan Region (IHR) extends to 11 states (9 fully and 2 partially) and 2 Union 
Territories and comprises 4% of India’s population and floating population of over 90 
million people annually (tourists). Besides forming a large part of Himalayan global 
biodiversity hotspot, it has linkages with three other biodiversity hotspots. These 
mountains are Asia’s Water Towers and also known as the “Third Pole”. The heritage value 
enshrined in aesthetics, cultural diversity, and sacredness is globally recognized. The region 
is referred as data-deficient as per Intergovernmental Panel on Climate Change report 
(IPCC 2007) in terms of long-term climate and land use changes, therefore there is a need to 
foster collaboration and networking among scientists, policymakers and practitioners, 
leading to improved convergence and synergistic actions in a holistic and integrated 
manner to fill up this data gap. The objective of this study is to develop a knowledge 
network by way of developing common online platform of various knowledge and research 
institution of the IHR. The ‘Himalayan Knowledge Network (HKN)’ is established as an 
important regional network forum for fostering knowledge documentation and 
development, its sharing and use amongst key stakeholders. The HKN is playing a leading 
role for catalyzing science and academia, technology, development innovations, and action 
research thus improving nation’s well-being and sustenance of numerous ecosystem 
services provided by IHR. This HKN will play a vital role in policy making, planning and 
finding research gaps in specific area and will work as a Decision Support System (DSS) for 
the policy makers, planners and researchers.   
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ronmental challenges for fostering conservation and development outcomes in tune with regional, national and interna-

tional priorities. It will lead the process to conserve/document existing knowledge (both customary and research based) 

the use of which can benefit modern research, education and awareness of heterogeneous set of actors thus finding sus-

tainable development solutions. It can facilitate the documentation, integration and collation of knowledge thus contrib-

ute to the expression “Sabka Saath Sabka Vikas” (i.e. Collective Effort, Inclusive Growth) as well as in achieving Sus-

tainable Development Goals (SDGs). The HKN will work as a regional forum for fostering knowledge documentation; 

Promotion of sharing and use of knowledge across stakeholders; linking academia and research organizations, best prac-

tice communities, policymakers and practitioners; synergising actions of government and non-government actors; and 

achieving sustainable development outcomes across Indian Himalayan region (IHR).  

 

 
Fig.1: Geographical coverage of the Indian Himalayan Region (IHR). (Source: https://nmhs.org.in) 

 

Uniqueness of Mountains and the Indian Himalayan Region (IHR) 

Mountains globally cover 22% of the world‟s land surface. 12% of the world‟s people are living in the mountain regions. 

Mountains are water towers of the world-freshwater needs > half of humanity. Mountains have most spectacular 

landscapes, variety of ecosystems, diversity of species, distinctive human communities and cultural diversity. Mountains 

have biome types from hyper-arid hot desert and tropical forest to arid polar and It supports 1/4 world‟s terrestrial 

biological diversity, half of the world‟s biodiversity “hotspots” with high genetic diversity. Mountains are important 

habitats for plants, amphibians, and endemic birds and 80% of the world‟s food supplied by 20 plants- six species (maize, 

potatoes, barley, sorghum, tomatoes, and apples) from mountains. In mountains there are extreme variations in local 

environmental conditions. The Indian Himalayan Region (IHR) is characterized by rich biological diversity, unique 

cultural diversity, land & water resources including glaciers system and unparallel beauty. The Himalaya is a unique 

system due to the diversity of life across concurrently functioning gradients of differences in topography, temperature, 

and human interventions. 

 

 
Fig.2: Unique diversity of the Indian Himalayan Region (IHR) with reference to India. (Source: https://hkn.org.in) 

 

Himalayan States at the Crossroads 

Mountains have not received enough attention despite of being an asset for food, water, energy, carbon, cultural & 

biological diversity, and ecosystem services. In the IHR, people are living in multi-hazardous environment (disasters & 

its frequency and intensity, vulnerability, floods, flash floods, avalanches, landslides, droughts, climate change, etc.). 

Since 1970- glaciers reduced, retreated and lost mass. With 1.5
0
C temperature rise at least 33% and at current emission 

rate 69% of glacier volume will be lost by 2100. Change in glacier and snow melt will influence stream-flow, affecting 

millions of people in terms of water for food, for energy (hydropower), water for ecosystem services (riparian habitats, 

environmental flows, and rich and diverse cultural values). Minimum investment in infrastructure, sustainable 
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development and research has been emphasised by the Governments and due to this Himalaya at the crossroads of 

environmental change and sustainable development. This paradigm has to be changed to mitigate adverse impacts on 

people living in mountains and downstream regions. Most R&D agencies/ researchers/ knowledge institutes work 

independently within a state. Some conduct comparative research but within neighboring states and not across multiple 

states in IHR. No inter-University and inter-institutional working Network is present. Limited participation & partnership 

among national institutions, universities, and State R&D and academic institutions. 

 

Table-1: Important Features of States Falling within the Indian Himalayan Region. 

 
 

Knowledge Network: The need of Present Time 

Knowledge is to build relationship in order to learn from each other & to get things done together to create value. The 

major forms of knowledge are science knowledge, indigenous/local knowledge, explicit vs tacit knowledge. The network 

is connecting the dots, sharing, multiplying, collaborating for impactful change and triggering convergent points, 

synergizing for scale and transformational impact. The major role of Himalayan Knowledge Network (HKN) is 

promoting knowledge-based partnerships and collaboration for sustainable development of the IHR. It is an effective and 

collaborative network of all institutions, universities, R&D agencies working within and outside IHR. It caters need of 

quality knowledge, capacity and capabilities of research and educational institutes by bringing together academicians, 

researchers, and leaders through HKN forum. It transfers evidence-based knowledge and expertise in key sectors into 

policies and practices in the IHR region. The focus of the Himalayan Knowledge Network (HKN) is: 

 To foster an effective and collaborative network of different constituencies (from policy, science and practice), 

academic institutions and universities, and local communities working within and outside of IHR for sustainable 

mountain development.  

 To create evidence-based knowledge and learning that is communicated to influence policies and practices 

bringing decisions that enhance sustainable development in the IHR region. Facilitates interface/interaction 

between existing networks of, in, and for IHR. 

 Catalyzes convergent points of knowledge users/beneficiaries, knowledge co-creators, and change makers for 

sustainable mountain development. 

 Mainstream under-documented forms of knowledge. 

 Identifies „the last critical mile‟ and what can be done by other Himalayan Calling Nodes to close that mile. 

 Collaborates with other Nodes for the final push to achieve transformative change in the IHR. 

 

 

 
Fig.3: Conceptual Framework of Knowledge Network for the Indian Himalayan Region. 
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The Himalayan Knowledge Network (HKN) 
With a huge amount of data generation, data mining has become an integral part of every sector. With different data 

mining techniques, we can extract critical information from a large database. Data mining connects data from multiple 

data sources, formulate questions and provide solutions to those questions. The Himalayan Knowledge Network (HKN) 

is having a huge and diverse database as it is a network of various organizations, experts, practitioners, and change 

leaders working on environment-related activities in the Indian Himalayan Region. No matter how big the database is, if 

it is unable to fulfill its objective, then it has no value. The Indian Himalayan Region (IHR) is a perfect example of this. 

The IHR extends to 11 states (09 fully –Himachal Pradesh, Uttarakhand, Sikkim, Arunachal Pradesh, Nagaland, 

Manipur, Mizoram, Tripura, Meghalaya; and 02 partially - hilly districts of Assam, and West Bengal) and 02 Union 

Territories (Jammu & Kashmir and Ladakh). The IHR, despite being rich in human resources and expertise in various 

sectors of environment & development is considered as a data deficient region (IPCC 2007).  

 

In the IHR, there are more than 200 universities, over 70 R&D institutions, 75 states owned institutions and over 20 

institute of national importance are present and functioning and over 500 scientists and 3000 faculty are working in the 

IHR but there is no network to compile and synthesize the data that could be used by the policymakers for sustainable 

development of this region. HKN aims to create a network of all the institutions working in the Himalayan region as well 

as environmental conservation to promote 'Science-Society-Practice' links across IHR states.  

 

Table-2: Knowledge Institutions in the Indian Himalayan Region. (Source: https://www.ugc.ac.in) 

State/UT University R&D Institution Institute of National 

Importance (IIT, NIT, 

AIIMS, etc.) 

Jammu & Kashmir 11 6 3 

Ladakh 2 1 0 

Himachal Pradesh 25 8 3 

Uttarakhand 36 16 3 

Assam 29 9 3 

West Bengal  51 10 3 

Sikkim 11 3 1 

Arunachal Pradesh 11 2 2 

Manipur 11 1 1 

Nagaland 5 3 1 

Mizoram 2 1 1 

Meghalaya 10 6 1 

Tripura 3 5 1 

Total 207 71 23 

 

The objective of HKN includes bringing together academicians, researchers, and change leaders to share quality 

knowledge. Another major objective is to transfer evidence-based knowledge and expertise for policies and practice in 

the IHR region. HKN is designed to provide all the diverse data required for the sustainable development of IHR under a 

single portal. It will provide huge benefits to researchers, various institutes, and IHR communities at large.  

 

 
 

Fig.4: Taxonomy of Himalayan Knowledge Network (HKN) for the IHR. 
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Data Mining Techniques to Support HKN  
It is clear that with advancements in technology in different fields, data is being generated in huge amounts. In the era of 

increasing digitalization, our daily activities from reading online news to shopping online, using AI (Artificial 

Inelegancy) tools generate a lot of data. In the field of research, huge data is being generated by various scientific tools 

and machinery. Also, all the documents are being stored in digital format. Various technological giants have developed 

various DBMS tools to store such huge data. But this huge data is of no use if it is unable to generate information that can 

be used for the growth of an organization. Here comes the role of data mining. Data mining is a process of extracting 

useful and interesting patterns from huge data to generate useful information. This information is used by organizations 

to improve their services. Data mining is the core of knowledge discovery process. Different data mining techniques are 

used by keeping in mind the form in which data is available and what information is required. Data mining can play a 

huge role in making the Himalayan Knowledge Network (HKN) stronger. HKN being a network of various institutes and 

organizations will have a huge database. If data mining techniques are applied to this database it can generate interesting 

information which will be helpful for all the stakeholders as well as the web portal of HKN. Data mining techniques is 

very helpful to extract knowledge from the database of HKN. 

 
Fig.5: Data Mining Technique for Retrieval of Useful Information. 

 

Data Mining to Strengthen Evidence-based Policies and Practices 
With the pace of climate change, sustainable development of the Indian Himalayan region is a huge challenge. Climate 

change had has a huge impact on the natural resources on which, the communities of the IHR are dependent. In such a 

situation prediction can help to a great extent. Data mining has techniques that help to predict based on existing data 

(training set). The Classification and Prediction technique of data mining is mostly used. In Classification and Prediction 

algorithms, an existing model is given as input, then the algorithm predicts results for some similar model based on that 

input. This technique can help policymakers as well as the communities. Making the existing database of all the policies 

in a particular region in the last few years as a model, a prediction can be made about the policies for other regions with 

similar conditions, which will be helpful in upcoming years. For example, a Survey of a particular region is showing a 

continuous decline in the water level, then the policies for the farmers and people of that region can be made by applying 

this technique in which input will be a region that has faced similar conditions before. This technique is helpful in various 

fields like agriculture, weather forecasting, soil analysis, etc. HKN will store the temporal data from various sources like 

data shared by organizations, surveys conducted by researchers, the outcome of various projects useful for the IHR 

region. If data mining techniques are applied in this data, it will help all the stakeholders of HKN ranging from 

policymakers, experts as well as researchers in one way or the other. It could be a huge step towards evidence-based 

policymaking. 

 

In database data mining uses an existing relational database for pattern discovery and predictive modeling solution. 

Various companies like Oracle, IBM, and Teradata have released their in-database data mining tools. If this technology 

will be applied to the HKN database, it can be used to identify attributes that have a huge impact on a particular theme. 

We can also check the amount of work done for that particular attribute. If very little work is done then it can be 

identified as a gap area. For example, if we are applying in-database data mining in our existing database to find a trend 

in the area of interest of faculties in a state in the last few years, we can find out, the area in which most work is being 

done as well as the area in which very less work is done. This information can help young students who want to enter the 

research field, to choose the area of research. Also, it becomes easier for experts to identify the gap area.  

 

Data Mining in HKN Web Portal 
HKN web portal aims to highlight research and development papers, Ph.D. thesis, and best practices in different thematic 

areas. Along with good content, it is also required to make the portal user-friendly. Data mining techniques can help to 

achieve this objective. We know that whenever a person visits a web portal he does some activities which can be saved 

for analysis. If we consider these activities as a data set, we can apply data mining over it to look for some patterns. 

Patterns here mean what things a user is accessing after logging into the portal. If we can find a pattern, we can put that 

data at the top which makes our website more and engaging. Association rule mining can be helpful in this situation. 

Association rule mining predicts the occurrence of an event based on other events. For example, a pattern could be as 

follows: 1) a student looking for a research paper or a thesis and then looks for an expert in that field. 2)  

 

An expert reading best practices in any thematic area and then looking for some physical data for that thematic area. 

Now, if any pattern is very frequent then we can apply it in a manner. Like, when a user is reading the thesis a suggestion 

may appear recommending the expert of that area. In the second case, when an expert is reading some best practices, the 

portal will suggest the organizations which have data of that particular thematic area. This will make the portal more 

engaging. 
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Fig.6: HKN Web Portal (https://www.hkn.org.in). 

 

Conclusion and Future Scope 

This paper provides a brief idea about the Himalayan Knowledge Network (HKN) and how data mining techniques can 

help in its growth. With the help of HKN, this paper also highlights the range of data mining, how it can be helpful for 

policymakers, experts, researchers, and also for analyzing a web portal to make it better. Only a few applications of data 

mining are discussed in this paper but it has a vast range. Applications of data mining can be understood easily if 

presented with real-life examples. For now, HKN has limited objectives, but an increase in its size in the coming years 

can open other horizons. HKN aims for the sustainable development of the IHR. So, in coming years with the help of 

data mining, HKN can play a decisive role in some progressive ideas like the green economy, income sources for the 

people of the region, best training programs, etc. Also, HKN itself will become a huge dataset to work upon. In future, 

the HKN will work as a common knowledge platform for policy makers, researchers, academicians, etc. for sharing 

common knowledge resources between the Institutions but regular updation of knowledge resources on HKN is parallelly 

needed to get the latest information.  
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