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Editorial Note
Dear Readers, the crucial role of mountains as the providers of large volumes of freshwater and as

the natural storage site of this vital ecosystem service attracted the special attention of world

leaders after the United Nations Conference on Environment and Development in 1992. Himalaya

holds a significant position among the world mountains and also popularly known as "Water

Tower of Asia". The Himalayan river basins are home to about 1.3 billion people, and supply water, food, and energy

to more than 3 billion people. The Himalayan region stores more snow and ice than anywhere else in the world

outside the two poles and thus popularly also known as "the third pole." Ten major rivers emerge from the

Himalayan region, making it an important ecosystem for management of the water resources among others.

However, in spite of abundance of water resources in the Himalaya its uneven distribution both in space and time

comes in the way of development needs of the people. Governed by monsoon pattern of rainfall, this region which

has enough water during the rainy season faces scarcity of varying magnitudes during rest of the year. The region is

therefore confronted with “a too-much and too-little water syndrome”. As the concern over water demand and supply

is increasing in this region, understanding of the intricate relationship between ecological, hydrological and

geomorphic factors, which governs the hydrological response of spring and river catchments is important in water

resource management. An interdisciplinary approach with hydrological, hydrogeological and ecological

interventions thus needs to be adopted for conservation and sustainable utilization of water resources. Public

awareness plays a crucial role in ensuring water sustainability.

To raise awareness among the people about conservation and sustainable use of water the World Water Day is

globally celebrated each year. The people are involved in various events to promote appropriate actions to tackle the

global water crisis and achieving Sustainable Development Goal 6: water and sanitation for all by 2030. The theme

of World Water Day 2021 was "Valuing Water". Beyond the issues of pricing, this topic includes the environmental,

social and cultural value people place on water. This Newsletter published by the ENVIS Centre on Himalayan

Ecology of the GBPNIHE covers the events/activities organized by the Institute on this occasion to educate the

college and University students of the region about the importance of water. This Newsletter also contains some

articles on various issues of water resources in the Himalayan region. I hope readers will like this issue and send their

valuable inputs / suggestions to improve this publication.

Kireet Kumar
Guest Editor

(kireet@gbpihed.nic.in)
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Kosi River Cleanliness Campaign

Vasudha Agnihotri1, S. P. Singh2

1Scientist D, Center for Land and Water Resource Management
2Program Coordinator, NMHS-SGP Project, District Administration, Almora

The Kosi river originates from its north at Pinath (NW of Kausani, Distt. Almora), which flows down

towards the discharge point at Kosi barrage (Rāmnagar, Nainital). Geographically, the Kosi catchment has

its spatial extension between 290 22’ 41.60” to 29052’ 20.81” N lat. and 79002’ 38.21” to 79051’ 15.08” E

long., which covers about 1868.64 km2 area. The absolute relief of the catchment ranges between 349 m to

2758 m from the mean sea level. The Kosi river basin water is used for various purposes such as drinking,

irrigation, fishing, cremation, etc. Over the years, the flow of water in the river has been decreasing

drastically due to climate change, anthropogenic activities, infrastructural changes etc. In view of this,

various initiatives and campaigns for the rejuvenation of Kosi river have been started by the district

administration Almora and other organizations such as Uttarakhand Forest Department, Eco-taskforce of

the Army, G.B. Pant National Institute of Himalayan Environment (GBPNIHE) etc. Under these initiatives,

National Mission on Himalayan Studies-State Government Project scheme funded project entitled,

“Rejuvenation of the Kosi river of Kumaun Himalaya through field interventions and people participation”

has been started. On the occasion of “World Water Day’ on 22nd of March 2021, the GBPNIHE, Almora in

association with District administration Almora and

Government Inter College, Hawalbagh, a Kosi cleanliness

campaign was organized by Dr. V. Agnihotri, Scientist,

GBPNIHE near Kosi barrage and Kosi bazar, Almora in

association with research team of the NMHS-SGP project

coordinator and other staff of GBPNIHE.

Both banks in the upstream reaches of Kosi barrage were

cleaned with the active participation of students &

teachers (Dr. K. Nayal, Mr. M.P. Sahoo, Ms. S. Bora and

Ms. H. Tamta) from GIC, Hawalbag and Mr. P. Kandpal,

Block Development Officer (BDO), Hawalbagh, Almora.

During the program, an appeal was made to local

residents, shopkeepers, restaurant owners and tourists, not

to pollute the flood plain of Kosi River, as the river water is further pumped to Almora city  for drinking

and various other household purposes. During the mass awareness program, along with elaborating the

theme of “Aazadi ka Amrit Smaranotsava” a vision of making Indian Himalayan Region (IHR) an

epicenter of eco-diversity, with availability of surplus freshwater was introduced among all the

Kosi Pledge

bZ'oj dS lk{kh eku ;g 'kiFk fyugw
dh gekj {ks= esa vkfn dkyckrh
vfojy çokfgr dkslh tks orZeku esa
flldu ykxjs;k ds iw.kZ euks;ksxyh
lqjfD'kr lajf{kr ,oa laof/kZr jk[kwyA
[kwisM+ykxwu [kky [kurh psdMSe vkfn
fuekZ.k d:y ,d ,d cwan ifu cpwy
Lo;a ,oa vxyh vkf.k ih<+h dS ;g
/kjksgj lqjf{kr j[kkus fyth çsfjr
djksyA xksyT;q ;g dke esa gqej enn

djkS।



4

participants. Students and all participants were motivated by experts and teachers by sharing the

importance of water conservation and river rejuvenation during the event at the Kosi river bank. Dr. V.

Agnihotri demonstrated onsite water quality analysis to the students, using handheld pH, electrical

conductivity, and TDS measuring devices, to which they responded with great enthusiasm. A pledge on

protection of Kosi river was also taken by all the participants (Box 1). All collected garbage during this

programme was disposed-off to the prescribed dumping site.

ENVIS Activities on the World Water Day

The ENVIS Centre of the Institute also participated in

the World Water Day celebration organized by the

Centre for Land and Water Resource Management,

GBPNIHE), Kosi - Katarmal, Almora. On this occasion

ENVIS Newsletter entitled “Understanding the dynamics

of Himalayan Glaciers” Vol. 12(1), 2015 was distributed

among the participants to raise awareness about water

resources and also participated in the cleanliness drive in

river Kosi. Also, on the theme of the World Water Day 2021- Valuing Water an on-line poster competition

was also organized in which 54 students of class 6th - 9th across the country participated and the winners

were given certificates.
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Namami Gange: A Conservation Mission

Dr. Mamta Aswal
(mamtaaswal.edu@gmail.com)

Assistant Professor & Co-ordinator, Namami Gange
Faculty of Education, SSJ University, Almora

Water is Life. Most of the human activities require water for day-to-day activities. All over the world water

crisis has been an evolving and daunting phenomenon, which needs high attention and efforts for

sustainable water management. With regard to this the S.S.J. University, Almora in collaboration with

State Management Group Namami Gange, Uttarakhand developed an action plan for Information and

Education activities among the students, teachers and public in general with an objective of creating

awareness regarding cleaning and maintaining water resources (Table 1). Namami Gange Programme’, is

an Integrated Conservation Mission, approved as ‘Flagship Programme’ by the Government of India in

June 2014 to accomplish the twin objectives of effective abatement of pollution, conservation and

rejuvenation of National River Ganga. It includes sewerage treatment infrastructure, river-surface cleaning,

afforestation, industrial effluent monitoring, river-front development, bio-diversity conservation, public

awareness and development of Ganga Gram. S.S.J. University, Almora stepped forward in this direction

with the special efforts and keen interest of Hon’ble Vice Chancellor of the University various activities

were conducted under this programme in Almora. The Programme was inaugurated on 15th March 2021 by

Hon’ble Vice Chancellor and Chief Development Officer, Almora by beginning a three days’ “National

Workshop-cum-Painting Competition” whereby the student participants of the University made beautiful

and stimulating paintings on the theme of Namami

Gange.

The second activity in the sequence was “One Day

Training-cum-Awareness Programme on Rejuvenation

of Rivers and Water Resources”, inaugurated by Chief

Guest, Dr. R. S. Rawal, Director GBPNIHE, Kosi-

Katarmal, Almora. Guest of Honour Prof. J. S. Rawat,

National Geophysical Chair, SSJ Campus Almora,

Resource Person Dr. G.C.S. Negi, Scientist G,

GBPNIHE, Prof. Neeraj Tiwari, Director, SSJ Campus

and Dr. Mamta Aswal, University Co-ordinator

Namami Gange were present on the occasion. The

participants were Research Scholars, National Service

Scheme volunteers and Teachers of the University.

“Rivers are a source of cultural

and spiritual value in India from cradle till death.

Many civilizations had established near the banks of

water bodies and rivers. It’s the duty of every citizen

to make efforts for conservation of water bodies.

Our University has been trying to connect with all

the students and general public in this mission by

conducting awareness activities.”

–Prof. N.S. Bhandari, Vice Chancellor, Soban
Singh Jeena University, Almora
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The resource persons presented their talks on mountain springs, which are natural sources of groundwater

and perched aquifers are the primary sources of water in Himalayan regions such as Naula, Dhara and

Gadhera (Bhatt, 2017). Various problems of water crisis in the hills due to developmental activities,

deforestation and climate change were discussed in details. Such as people are forced to reduce water

consumption, consume unhygienic water, prone to water borne diseases and face conflicts over water

issues (Negi, 2017). Major recharge zones in the Kosi river basin area were discussed and modus operandi

to recharge the dying river Kosi, which serves as the main sources of water in the city, were suggested.

How to conserved rain water through chal-khals, check dams, infiltration holes and tree plantation and

indigenous knowledge about was provided to the participants in detail. Dr. Rawat emphasized that drying

rivers can be rejuvenated by recharging the origin of these rivers leading to increase in underground water

storage which will revive the small springs (Gadhera) and consequently the big rivers will survive (Rawat,

2011). On the World Water Day (22 March 2021) a cleaning drive on the banks of Kosi river was

conducted along with a visit to the Rural Technology Complex and arboretum of GBPNIHE, Kosi-Almora

where the participants came to know a variety of sustainable practices being carried out at using Chir Pine

needles (Pirul), which is otherwise a big menace for forest fire in this region. Participants gained a lot of

information and knowledge about conservation of water resources. They pledged to remain active in

dealing with the concerns of water scarcity and also performed a “Nukkar Natak” to generate awareness

among the street people during this programme.

Table 1: A brief programme schedule of the activities conducted under the Swachhta Pakhwada

Dates Events

15 March Inaugural of Ganga SwachhtaPakhwada

15 - 17 March Painting Competition

19 March One day Training cum awareness Programme on

Rejuvenation of Rivers and water resources

21 March NukkadNatak
22 March Cleaning Drive on Kosi river banks/

Pledge/ Visit to GBPNIHESD

22 March Exhibition of paintings

26 March Cleaning Rally

Signature campagain
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Fig: Glimpses of Namami Gange programme
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Geoinformatics in Spring Studies

Prof. Arun K. Saraf
Department of Earth Sciences,

Indian Institute of Technology Roorkee
(arun.k.saraf@gmail.com)

A watershed is an area of land that drains all the streams and rainfall to a common outlet, whereas spring shed is simply an

area of land that contributes groundwater to a spring. It is easier to delineate and manage a watershed rather a spring shed.

Changes in springs discharge, location, quality of water etc. occur due to landuse / land cover changes, earthquakes,

landslides, human interventions, climate change etc. In recent years such major changes have been observed in drying up of

springs in the IHR particularly in Garhwal Himalaya. Springs are the major source of potable water in the IHR Therefore,

there is an urgent need to preserve these springs for the sustaining life. It is important to note that though delineation

techniques for watershed and spring shed are different but their management techniques are quite similar. Therefore, better

management of watersheds should bring positive results towards spring management. In recent years, some efforts have

been made towards management of watersheds in the Himalaya, which have brought positive impacts. Since springs bring

groundwater on surface due to topographic setup, and hence in order to improve springs, well established groundwater

recharge techniques of hard rock terrain may be adopted. Rainfall data analysis of past about 120 years has revealed that

total annual precipitation over India has not changed significantly. Further, it is also well known that more about 98% of

our rainfall water ends up in the form of surface runoff. Further, it is important to note that in last 120 years our

requirements of water has increased many folds due to rapid increase in the population and industrialization, however, at

the same time our efforts towards groundwater recharge have not increased proportionally. Recent studies have shown that

groundwater recharge measures can brings significant improvements in groundwater conditions in hard rock terrains than

within 2-3 years’ time. Techniques of groundwater recharge are well known and have been in practice since ages and

therefore instead of making efforts towards spring shed delineation etc., emphasis should be towards better management of

overall watershed and extensive groundwater recharge. Geoinformatics techniques which includes remote sensing, GIS and

global navigation satellite systems (GNSS) may be employed to investigate better locations of groundwater recharge sites

and overall management of watersheds. Remote sensing techniques can be employed to assess current landuse / landcover

as well as changes occurred in last few decades, whereas GIS along with GNSS will provide a digital platform to manage,

analyse and model spatial data related with overall watershed management and groundwater recharge in the Himalayan

mountains.It is reported that half of the perennial springs have already dried up or have become seasonal resulting into

acute water shortage for drinking and other domestic purposes across hundreds of Himalayan villages. Continued crisis will

consequently affect lives of millions of people in the mountains. The dependency of majority of the population on spring

water implies that with changing climatic conditions and rainfall pattern, a large number of villages, hamlets and

settlements will face potential drinking water shortage. Of late, efforts to preserve and save springs from drying up and

recharging them are gaining momentum across various Institutions, Government and NGOs which include;

hydrogeological mapping of spring sheds, catchment area restoration/protection for augmentation of recharge; monitoring

and management of springs, dissemination, outreach and sharing of knowledge.
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Participatory Springshed Management is the Key for Water Security and Resilience of
Mountain Villages of Uttarakhand

Prof. Mohan Singh Panwar
Department of Geography, School of Earth Sciences

HNB Garhwal University, Srinagar (Garhwal)
(mohanpanwar310@yahoo.in)

Mountain springs are the primary source of water for over 60% rural households in the Himalayan region for

fulfilling their domestic and livelihood needs such as drinking water, sanitation and irrigation. Despite the key role

they play, springs have not received their due attention and facing the threat of drying up. There is increasing

evidence that springs are drying up or their discharge is reducing throughout the Himalayas. Spring discharge is

reported to be declining due to increased water demand, changing land use patterns, and ecological degradation. The

Himalayan ecosystem is quite fragile and susceptible to several changes caused due to both natural dynamism and

anthropogenic interventions. The erratic rainfall pattern with marked decline in winter rain, seismic activity and

ecological degradation associated with land use change for infrastructural development is posing huge pressures on

mountain aquifer systems. The problem of dying springs is being increasingly felt across the IHR.

It is reported that half of the perennial springs have already dried up or have become seasonal resulting into acute

water shortage for drinking and other domestic purposes across hundreds of Himalayan villages. Continued crisis

will consequently affect lives of millions of people in the mountains. The dependency of majority of the population

on spring water implies that with changing climatic conditions and rainfall pattern, a large number of villages,

hamlets and settlements will face potential drinking water shortage. Of late, efforts to preserve and save springs from

drying up and recharging them are gaining momentum across various Institutions, Government and NGOs which

include; hydro geological mapping of spring sheds, catchment area restoration/protection for augmentation of

recharge; monitoring and management of springs, dissemination, outreach and sharing of knowledge.

However, in addition to these efforts, there is also a need to address demand side challenges to ensure the current

water requirement in times of limited resource availability, by augmenting the efficiency of water use. Hence, social,

economic and ecological sciences must compliment hydrology and hydrogeology in the management of the precious

spring water resource in the mountains. This entire process would gain further value and utility when institutions like

village water  and sanitation committees (VWSCs) that have specific water and sanitation focus, or more formal

systems like the Gram Sabah's of Gram Panchayats or Village Councils participates in it activity. Therefore, multiple

actions need to be taken right from use of technology for spring recharge to social and policy level participation for

sustaining the water discharge of the drying springs of Himalayan mountains.



10

Water Resource Sustainability in Middle Himalaya

SoukhinTarafdar
Scientist ‘E’ & Head, Garhwal Regional Centre

G. B. Pant National Institute of Himalayan Environment, Srinagar (Garhwal)
(tarafdar101s@gmail.com)

The hydrogeology as well as topography largely controls the availability of groundwater flowing as springs or seeps

for the rural and urban population in the IHR . The most vulnerable rural water supply network has it source in

groundwater springs spread all across the mountain-scapes.  However, over a period of last 4–5 decades reports of

diminishing supply of water from the springs and streams are emerging from the middle mountains of Himalayan

region. The complex underlying reasons for such a wide spread observation is a result of both changes in the

biophysical as well as socio-economic factors. Rural-to-urban migration of people from the hill district of

Uttarakhand has led to series of changes in terms of rapid landuse change marked by agriculture land abandonment

and regeneration of trees such as pine which has significantly higher water demand. Recurrent forest fire in pine-

dominated forests has further led to hardening of soil causing more run-on than infiltration. One of the most

important drivers threatening the water resource sustainability in recent times is the alteration in the characteristics of

rainfall, series of drought years and delay in monsoon.  Anthropogenic drivers such as road expansion and apathy of

people towards government funded initiatives are major issues which need science-based understanding and result-

based financial funding for forest and water improvement schemes. All the state implementing agencies related to

water and forest sector are engaged in soil and water conservation with cluster of villages as an administrative unit,

but without effectively demonstrating the efficacy of the treatment for spring recharge at a catchment scale. The

success of any intervention will largely depend on the understanding of the “black box”, which in this case is the

catchment subsurface characteristics governing storage, flow pathways and residence time. Environmental stable

isotope, due to the its conservative nature and natural abundance in water is used as a tracer to estimate the

contribution of direct runoff and base flow to the total hydrograph, estimation of average elevation of recharge for

springs and low-order streams and finding out the mean residence time. δ18O and δ2H environmental stable isotope

by its measurement in water (rain, surface runoff, soil and groundwater) is extensively used for understanding the

rainfall-runoff  relationship for small catchments, thus giving insight into the hydrological processes. Two micro

watershesds located in Ir-gad watershed which is part of Paschimi Nayar River basin was investigated using stable

isotopes over the past decade. The local meteoric water line was developed for the region which indicates that

rainfall, especially the monsoon recharge is the primary source of recharge for springs and streams and the

approximate elevation of groundwater recharge lies within the immediate watershed divide.  Some of the key

knowledge gap is effectively managing the rising evapo-transpiration demand due increasing expansion of fast

growing pine and understanding of its impact on water availability. Future water sustainability for mountainous

basins need focused interdisciplinary water research divulging the link between terrain characteristics; geology,

landuse, climate change and soil and water conservation activities with supporting pre-and post implementation data

for better management of freshwater. Stakeholder of Himalayan headwaters should be made aware of the complex

water related issues and training and exposure of the future water aspirants should take precedence.
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Participatory Springshed Management in the Mountains
Vandana Thapliyal, Retired Scientist, WWF, India

(vandanathaplyal@gmail.com)
Uttarakhand is vital for the ecological security and integrity of the country as it provides perennial water sources,

fertile soil and forest cover. The ecosystem of the region is highly vulnerable and susceptible to anthropogenic and

natural impacts. An economic and technological intervention in the name of development is responsible for

overexploitation and overuse of nature. The forest logging for construction of roads and buildings and hydropower

projects has depleted forests in this fragile and sensitive area. Further, unplanned tourism activities have also add to

the vulnerability of the water resources. Forests play important role in harvesting rain by regulating the water yield

and flow. An area with thick forest cover and slopes percolates down the high-quality water in the whole watershed

area which provides regular water supply to the local community.  The watershed area not only regenerates water but

also replenishes water streams, ponds, rivulets and the downstream rivers. Thus it has become imperative to declare

the life supporting natural resources as sacred so that these can be protected and conserved. Various legends and

myths are associated with most of our area to protect environment. The wisdom of our ancestors was good enough to

create fear and guilt amongst community by declaring many areas as sacred landscapes and sacred groves where no

human intervention is allowed. Our wetlands especially in high altitude area are considered to be sacred and are

associated with certain beliefs, so as the rivers. Traditionally Dhara, Naula, Gadhera are used for daily water needs.

However, most of the aquifers in the area are on the verge of depletion.  The maintenance of these natural water

resources is being also ignored because of door-to-door water supply. Need of the hour is to map all the water

resources and to identify the related issues such as their present status, recharge, biodiversity, livelihood of

communities, etc. The regeneration of the springs can be done by preserving the catchment of the spring and by

declaring Water Protected Area (WPA). All anthropogenic activity should be banned. Seeds of indigenous herbs,

shrubs, climbers and trees can be sprayed in the recharge zone during monsoon so as to assist the natural

regeneration. Minor check dams can be erected on landslips. These should be done by bioengineering and conserving

forests. The water policy should be focused on keeping in mind the protection/conservation of water aquifers;

emphasis on gravity tapping of water and legal teeth to all catchment of the natural water resources. It must be

ensured that large catchment areas around water bodies are developed so that natural water recharge takes place. Just

like the Seog water catchment area in Shimla, Himachal Pradesh which is a wild life sanctuary since 1999 and where

no construction is allowed. This can be cited as a success story for regeneration of water sources. This  water

catchment area in Shimla is the watershed management work initiated by the Britishers by making a reservoir at

Seog, Shimla in 1901 and declared as water catchment area. The catchment has an area of 1020.32 ha and receives

average 1600 mm rainfall. The water supply based on gravity and is the source of supply of water to Shimla town. At

the same time, it is an important wildlife sanctuary having a great conservation value. A long history of conservation

has been associated with catchment area; it has been conserved for more than past 100 years. The area is being

managed by the Himachal Pradesh Forest Department. The catchment area is rich in biodiversity, home to many

species of plants, animals, birds and insects and has 9 perennial streams. Shimla city which had the water supply

from Seog has supplemented the same through lift irrigation schemes from major water sources — Gumma, Giri and

Churat.
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Water Security Through Participatory Springshed Management in Uttarakhand

Sunesh Sharma, Team Leader-WaSH,
Himmotthan-Tata Trusts (Dehradun)

(sunesh@himmotthan.org)

Himalayan region is facing challenges pertaining to water insecurity due to changing climatic and anthropogenic

factors. On the basis of people’s perceptions and data collected from the region it is noticed that spring discharges

are declining on regular basis and leading to water scarcity in the area. Many villages are facing acute water shortage

especially in the summer season. Drying up of the water sources have adversely affected the rural water security of

people; especially women have to travel greater distances for water collection. Rural communities of Uttarakhand are

using traditional water sources such as Naula, Dhara etc. for daily water requirement. These water resources are

mostly owned, used and maintained by the local communities and treated as common pool resources. Climate change

and change in land use pattern is a serious threat for the water resources (springs) in this region (Uttarakhand) and

affecting adversely on spring discharges. The rural water supply systems in Uttarakhand are spring-fed and most of

the water sources (springs) originate partially and fully from reserve forest area or in some cases the springs

catchment protection area falls under reserve forest. Besides springs catchment, small artificial ponds, pits, trenches

and plantation, constructed on the slopes of mountains, these structures were not only the traditional methods of

rainwater harvesting which helped in maintaining the groundwater level but also provided water to domestic and

wild animals in forests. Such traditional water resource management systems are now dying due to lack of forest and

tree cover, irregular and unpredicted rainfall pattern, loss of traditional knowledge, modernization and uncontrolled

development. Among the important reasons behind the negligence of these important water resources is

modernization, which has caused a loss of traditional knowledge systems among rural communities along with a lack

of maintenance due to out-migration of villagers to nearby towns and cities for better job opportunities. United

Nations’ Sustainable Development Goals (SDGs) that have been targeted towards the year 2030 and mountains play

a key part in achieving the SDGs for water (SDG 6). Springs are the main source of drinking water for the local

communities and called as lifeline of mountain people. Springs are an essential resource and plays key role in context

of mountain region to provide water for drinking, domestic and livelihoods to rural communities. Spring water

flowing through gravity is appropriate in such terrains which often emanate from localized unconfined aquifers also

known as perched aquifers. Therefore, a local geological system beneath the ground, holding and disseminating

water is important and understanding of geology will be useful for planning and implementation.

The varied geological set-up coupled with complex structures, controls the hydro geological scenario of the

mountain region and in addition, the morphology plays an important role on the occurrence and movement of ground

water over the area. As per NITI Ayog report (2018), it is reported those more than three million perennial springs in

IHR. States have already dried up or become seasonal, resulting in acute water shortages across thousands of

Himalayan villages. Reflections of climate change are also challenging in Himalayan region. Science, Governance

and community participation are the main pillars of water conservation programmer.
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Since the beginning of the 21st century, Uttarakhand is facing an increasingly acute water crisis. Less than 50% of the

people receive adequate quantities of safe drinking water. The availability of potable water during the dry season in

rural areas can drop to 25-30 liters per capita per day (LPCD). In 2019, it was estimated that over 50% of springs

located in the state of Uttarakhand have dried up or become seasonal. It is widely accepted that climate change, land

use change, unplanned development activities, and lack of resource management due to outmigration from rural to

urban areas and mountains to lowlands are responsible for diminishing spring flows. Though entire region faces the

problem of water scarcity specifically during long dry spells, but it is more pronounced in mid and upper hilly

regions due to limited number of springs characterized with smaller recharge zones, thus having finite discharge.
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Tky lzksrksa dk orZeku le; esa izca/ku ,oa t:jrsa

vk”kkjkeeaexkbZ

ukWMy vf/kdkjh] Mkfy;ksa dk nfXM+;k] Jhuxj x<+oky

mÙkjk[k.M ds HkkSxksfyd ifjis{; dks ns[kktk; rksfiNys 50 o"kZ iwoZ 80 izfr’kr vkcknh e/; fgeky;

ds igkM+h xzkeh.k {ks=ksa ds xkaoksa dh clkoVFkh] mlds ihNs eq[; dkj.k ikuh ,oa d̀f"k] rFkk pkjs dks

ysdj gj xkao clrk FkkA xkao mlh dks ekuk tkrk Fkk tgk aij euq";ksa dk jguk ,oa [ksrh djuk

rFkk euq";ksa ,oa i’kqvksa rFkk [ksrh dh flapkbZ ds fy, ikuh miyC/k gks D;ksafd tylzksrksa ds vykok

thou;kiu dk vkSj dksb fodYi ugh FkkA xkWo ds 2 fdyksehVj ds nk;js esa ftrus Hkh tylzksr ,oa

dq,sa o xkM+&x/ksjsa gksrs Fks ml ij lEiw.kZ LokfeRo xzkeh.kksa dk gksrk Fkk ftlls mudk lEiw.kZ izca/ku

dh ftEesnkjh ogk Lo;a dh le>rs Fks ftls og vius fy, ihus ds ikuh] Ik’kqvksa ds fy, is;ty]

d̀f"k ds fy, flapkbZ dh O;oLFkk vius rjhdsa ls djrs FksA Tkylzksrksa ds ,d fdyksehVj ds {ks= esa

Ik’kq pqxku ij izfrca/k vkSj ou vfXu ls cpko] ’kkSp tkusa ij izfrcU/k] isM+ksa ds dVku ij jksd] izlwrk

efgyk ,d ekg rd ty lzksr ij tkuk] izfrcU/k vkfn dbZ ikjEifjd rjhdksa ls izcU/ku djrs Fks

rkfd vkxs vkus okyh ih<+h;ksa dks ty ladV ls u xqtjuk iM+sa vkSj xkWo dk vfLrRo Hkh cpk jgsaA

ysfdu vk/kqfud fodkl dh nkSM+ esa ty lzksrksa dk ikuh dks ikbi ykbuksa }kjk Vsi djds jksM+ lkbM

ds dLcksa dks fn;k x;kA dPph xwyksa dh txg iDdh xwysa cuokbZ xbZ] ftlls mlls xzkeh.kksa us

le>k fd bu tylzksrksa ls gekjk vf/kdkj Nhu fy;k x;k gS] fQj og iw.kZ :Ik ls ykizokg gks x;s

vkSj /khjs&/khjs ty lzksrksa ij ladV eaMjkus yxkA fiNys n’kd ls tyok;q ifjorZu vkSj ckfj’k ds

le; dk vfu;f=r gksus dk izHkko lh/kk ty lzksrksa ij iM+kA vkt ls 25&30 o"kZ iwoZ ’khrdky esa 1

ls 2 lIrkg dh yxkrkj gYdh ckjh’k gksrh Fkh ftlls ty lzksrks ij xzh"edky esa ebZ&twu esa QdZ

ugh iM+rk Fkk ysfdu vkt orZeku esa ’khrdky dh ckfj’k fcYdqy foyqIr gks pqdh gS ftlls ty

lzksrks ij xgjk ladV Nk x;k gSA blds dkj.k ckjh’k”dk ikuh tehu ds vUnj tkus ds ctk;

lh/kk cg tkrk gS ftlls Hkwfe esa ueh dk laj{k.k ugh gks ikrk gSAigys [ksrh esa gy yxus ls ikuh

tehu esa [ksrksa ds e/; esa :d dj lek tkrk Fkk vkSj ogh dgha u dgha gekjs ty lzksrksa dks thou

iznku djrk Fkk ysfdu vc ,slk ugh gSA xzkeh.kksa }kjk izR;sd o"kZ lkewfgd rjhds ls ty lzksrksa dks

iwtus dh ijEijk Fkh vkSj lHkh xkWo okys fey djds lzksr dks lQkbZ ,oa vxy&cxy dh >kfM+;ka

lkQ djrs FksA lzksr ds ,d fdyksehVj {ks= dks ou vfXu ls cpk;k tkrk FkkAubZ cgw }kjk /kkjk
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iwtu dk dk;Z fd;k tkrk FkkA xkao esa fdlh dh e`R;q gksus ij lHkh laLdkj fir` dk;Z ty lzksrksa ds

utnhd fd;k tkrk FkkA ty lzksrksa dks dqy nsork ds vuqlkj iwtk tkrk Fkk ysfdu ;g lHkh izFkk,sa

/khjs&/khjs lekIr gks xbZ gSA vr% ty lzksrksa ds laj{k.k ds mik;ksa esa ljdkjksa }kjk xzkeh.kksa dks

tylzksrksa ds gd&gdwd dks okil fnyokuk] [ksrh ds izfr lksp cnyuk] ¶yk;u dh jksd] cM+h ty

fo|qr ifj;kstukvksa ij jksd] ikuh ds lzksrksa ds de ls de ikWp fdyks ehVj ds nk;js esa dksbZ fuekZ.k

dk;Z ij jksd] ty lzksrksa ds egRo ds izfr xzkeh.kksa dks tkx:d djuk] xzke iapk;rksa esa ty lzksrksa

ds j[kj[kko ds izfrizLrkocukdj “kklu&iz”kkludksvoxrdjokuk] pkSM+hiRrh ds ikS/kksa dk jksi.k

djokuk vkSj phM+ dks lekIr djus ds fy, ljdkjksa ,oa foHkkxksa ij ncko cukuk] [kky&[kfUr;ksa o

fjpktZ fiVksa] vkfn dk fuekZ.k iapk;r }kjk eujsxk ds vUrxZr ljdkjh ,oa xSj&ljdkjh laxBuksa

}kjk fd;k tk ldrk gSA
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