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Foreword

It gives me immense pride and pleasure that the 'Spring Atlas of Tawi River Catchment of Jammu & Kashmir," a seminal
work is brought forth by the dedicated efforts of the National Institute of Hydrology (NIH). This invaluable compilation,
which embodies the tireless commitment of team NIH to advancing the understanding of hydrological systems and water
resources management.

Springs are the lifeline of the people residing in the mountainous regions of our country and approximately 200 million In-

dians, constituting around 15% of the country's population, depend on springs for their daily water needs. These springs

& are widely distributed across the expansive mountainous areas, nourishing countless small and large streams that
support the growth of civilization, agriculture, industry and economic activities in our nation. The Department of Water Resources, River Development

and Ganga Rejuvenation (DoWR, RD&GR), Ministry of Jal Shakti is striving to collect comprehensive information on springs across the country which

will aid in revival of these vital water resources.

Hydrology lies at the heart of sustainable water management, and the significance of this atlas cannot be overstated. The Tawi River Catchment, situated |

in the breathtaking landscape of Jammu & Kashmir, is not only a lifeline for the local communities but also a critical resource that demands our utmost
attention. Understanding the intricate hydrological processes governing this region is essential for effective decision- making, safeguarding
ecosystems, and ensuring the equitable distribution of water resources.

The 'Spring Atlas of Tawi River Catchment of Jammu & Kashmir' is the result of extensive research, data analysis, and collaborative efforts. It provides
an in-depth exploration of the springs that dot the landscape, shedding light on their characteristics, spatial distribution, and hydrological behaviour.
This atlas serves as a comprehensive guide for policymakers, researchers, water resource managers, and all stakeholders involved in shaping the future
of this region.

As we confront the challenges posed by a changing climate and growing water demands, this atlas, published by the NIH, Roorkee under National
Mission of Himalayan Studies (NMHS) project holds immense significance serves as a beacon of knowledge and a call to action. It is a testament to our
commitment to excellence in hydrological research and a reflection of our unwavering dedication to fostering sustainable water practices.

| extend my heartfelt appreciation to the entire team at NIH, whose unwavering dedication and expertise have made this endeavour possible. | hope that
the insights and knowledge presented in this atlas inspire not only further research but also robust policies that safeguard our precious water resources

for generations to come.
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Foreword
In the Indian Himalayan Region (IHR), habitations located at the hill slopes or near the ridges are mostly dependent on

natural springs to cater the drinking, other domestic, and agricultural water needs. Moreover, these springs also :
contribute to the sustenance of numerous rivers during the lean season. Thus, springs are truly the lifeline of mountain :
people.

Recognizing the importance of springs for water supply as well as ecological security, the Government of India has ;
placed the highest priority on protecting these precious water source in the IHR. The National Mission on Himalayan

Studies (NMHS), a Central Sector Grant-in-aid Scheme under Ministry of Environment, Forest and Climate Change
(MoEF&CC), therefore, targets to provide much needed focus, through holistic understanding of springs and their aquifer systams It aims at addmn-
ing the key issues related to conservation and sustainable management of this important natural resource in the IHR, by protecting and reviving the
local springs to ensure long-term water and ecological security for the country. Therefore, the development of a scientific study database, along with
monitoring of local springs, becomes imperative for managing water requirements for various developmental and household needs.

This publication which provides the detailed inventory of springs of Tawi River catchment in Jammu & Kashmir comprising various characteristic of
springs viz., Spring Nature & Discharge, Spring’s water quality, dependent village(s), households and population, dependency level, threat & stressor,
vulnerability etc. is an attempt to understand the present status of springs in Tawi Catchment. This work, an outcome of the NMHS funded project on
‘Web-enabled Inventory of Natural Water Springs of Tawi River Catchment of Jammu and Kashmir State of India for Vulnerability Analysis and
Developing Adaptive Measures for Sustaining Tawi River”, provides essential baseline information on the spring status for future comparisons and
management planning of water resources in the Himalayas.

| appreciate the efforts of the entire project team for the development of such informative document under NMHS sponsored project.

Ay

(Kireet Kumar)

Scientist-'G’ & Nodal Officer, NMHS-PMU

G.B. Pant National Institute of Himalayan Environment (NIHE)
Kosi-Katarmal, Almora, Uttarakhand
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Springs, the visible manifestation of groundwater on the earth's surface, serve as the primary source of water for millions of
inhabitants in the mountain ranges across the country. A gross estimate of nearly 200 million Indians depend on spring water
across the country — mainly in the Indian Himalayan Region, Western Ghats (Sahyadri mountain range, traversing the states of
Maharashtra, Goa, Karnataka, Kerala, and Tamil Nadu), Eastern Ghats (Northern Odisha, Andhra Pradesh, and Tamilnadu) and
Central India (Satpura and Vindhyas mountains). However, over the past few decades numerous springs have either dried-up
or became seasonal due to unfavourable anthropogenic activities, and the adverse effects of rising air temperature and erratic

rainfall patterns. Therefore, rejuvenating the springs has become a pressing need, necessitating

scientific studies that complement local knowledge of this invaluable resource.

by g The National Institute of Hydrology, a Research and Development (R&D) organization under the DoWR, RD&GR, Ministry of Jal Shakti, Government of India, has

identified over 35 parameters crucial for the successful implementation of a springshed programme. To facilitate data collection, a digital system utilizing

open-source technology was employed for geotagging and surveying springs using mobile devices. Spring mapping of high social relevance areas was

~ performed in different catchments of Western Himalayan region. To provide detailed information about the Tawi River catchment of Jammu & Kashmir, web-GIS

portal named ISHVAR (Information System of Himalayan Springs for Vulnerability Assessment and Rejuvenation) has been developed by the Institute. Such

web-GIS based spring inventory holds immense importance in safeguarding springs and their springshed during various developmental activities and to

formulate effective springshed development programme. Further, the available information will be helpful for the state and central government agencies in

prioritizing their springshed programs in both space and time.

4 To ensure water security and source sustainability in the hilly regions of the country. it is high-time to launch concentrated efforts for spring management and

rejuvenation drives. However, these efforts require basic database to devise appropriate measures and planning relevant scientific investigations.
Consequently, scientists at the NIH are striving to develop such type of spring atlases for hydrologically important catchments. Such atlases will greatly aid in

| the planning of new springshed management projects and assessment of the impact of springshed programs. Needless to say, that besides helping in

& initiating location-specific solutions to develop impactful conservation and management strategies for different regions of the country, such database will

It play crucial role in policy planning to ensure the water security at various levels.

ii | congratulate to our Institute Scientists Dr, Soban Singh Rawat, Scientist ‘F’' and Dr. Deepak Singh Bisht, Scientist ‘C’ and the other team members of

the project for their commendable efforts in developing this informative and readily usable database for implementing agencies. Their dedication and

hard work have resulted in a valuable resource that will significantly contribute to the conservation and sustainable management of springs in our

Sedt Pos

(Sudhir Kumar)

Director
NIH, Roorkee
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Springs are the primary and dependable source of drinking water of more than 40 million habitants of Himalayan region as evidenced by villages clustered around these
natural water sources. Springs being naturally occurring formations are commonly held water resources of local communities. In addition to this, springs feed several rivers
in the Shiwaliks and Lower Himalayas, hence, they are the lifeline of several micro-habitats of the river system. Jammu & Kashmir is bestowed by nature with widespread water
bodies viz, lakes, rivers, springs, ponds, ete. Quality and quantity of water bodies like major lakes e.g., the Dal, Nigeen and Wular, Mansar, Surinsar and Sanasar, as well as
rivers e.g., Jhelum, Sindh, Lidder, Tawi, Chenab, Dewak, Ujh, Basantar, etc. are monitored and analysed by different departments on regular basis. Besides these major water
bodies, there are innumerable springs existing throughout the length and breadth of the State. These springs serve as major sources of drinking water, irrigation, and other
human needs in rural areas, fulfil the water needs of local fauna and play a vital role in maintaining various ecosystems of the region. However, these springs could not get
the much-needed attention partially due to the lack of awareness partially due to scarcity of manpower,




Purpose and Scope
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Springs, the key natural resources in mountain-
ous reglon, are rapidly deteriorating due to dra-
matic increase in unplanned urban development
in the region over the last few decades. Changes
in the land use land cover pattern has also resuit-
ed in altered recharge areas of several springs.
Consequently, spring flows tend to diminish and
ultimately many of them are likely to get dried.
Long queues of women and children to collect po-
table water depicts the acute shortage of water
across the IHR. It has been observed that women
and children spend half the day for fetching head
loads of water in these mountainous regions.

The main aim of the study is to ensure the availability of database for policy makers for developing adaptive measures for ensuring sus-

tainable water availability for the communities residing in the Tawi catchment, which depend on mountain springs for their various water
uses. Towards this end, systematic survey to inventorize springs in the catchment and characterise them based on discharge type, sea-
sonal/perennial nature, usage of spring water, meteorological factors and water quality indicators is envisaged using springshed devel-
opment approach. This Atlas is one of the outcomes of the ‘Web-enabled Inventory of Natural Water Springs of Tawi River Catchment of
Jammu and Kashmir State of India for Vulnerability Analysis and Developing Adaptive Measures for Sustaining Tawi River',

Thus, protection and proper management of this
natural resource is essential to maintain its qual-
ity and quantity especially for the period when
water availability is less.
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3  River Tawi is one of the major rivers in Jammu region. Considering its significance in sustaining the most populous cities in the region i.e., Jammu and Udhampur, Tawi River catchment was selected
as study area. Approximately 250 villages of four districts i.e., Jammu, Udhampur, Reasi, and Samba fall in the catchment of Tawi River. These villages heavily depends on Tawi River and springs in its

-y

- catchment for meeting their drinking as well domestic water needs. Water demand in the catchment is on the rise due to rapid urbanization and high population growth (20% per decade). However,

v

there is hardly any water flowing in River Tawi during lean season and the people of the area face acute shortage of water impacting their very livelihoods. As per the SOI toposheets more than 350
- major springs emerge from Tawi catchment and are responsible for maintaining the base flow of the river during lean season. The lean season discharge is important for sustaining the artificial lake i'
= and Tawl Riverfront Development Project, which are under construction.
¢ In view of the cultural, social and hydrological importance of Tawi River catchment and lack of base data on springs, a study entitled ‘'Web-enabled Inventory of Natural Water Springs of Tawi River
% " Catchment of Jammu and Kashmir State of India for Vulnerability Analysis and Developing Adaptive Measures for Sustaining Tawi River' is carried out by National Institute of Hydrology, Roorkee in Jan-
. uary, 2019 under National Mission on Himalayan Studies (NMHS), Ministry of Environment, Forest and Climate Change, Government of India. Department of Soil & Water Conservation, Government :
u___ii.
-~

1
i 11

of Jammu & Kashmir is the partner department in the present study.



Preparation of Baseline Data
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The Tawi River is an important river of Jammu division of Jammu and Kashmir. With a catchment area of approximately 2156 Sq.km, it is situated between 32.67875 N to 33.10125 "N latitudes and
74.849584° to 75.681251°E longitudes. The altitudinal range of the catchment varies from 293 to 4308 meters above mean sea level. Tawi River, also called the lifeline of the two major districts
(Jammu and Udhampur) of Jammu region, is the left bank tributary of river Chenab originating from the lapse of Kali Kundi spring area southwest of Bhadarwah in Doda district. After originating from
the Doda district of Jammu region it enters the Udhampur district where it flows for its maximum length and enters Jammu district and finally merges with river Chenab in Pakistan. Catchment area
of the Tawi River lies in the four most populous districts of Jammu division after originating from Doda district i.e., Jammu (21.56% area of Tawi catchment), Udhampur (71.6%), Reasi (4.8%) and
Samba (1.7%). IV
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Digitization of Springs from SOl Toposheet
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The SOl toposheets are used as the base map to digitize the drainage line in the catchment. The toposheets were also utilized to locate the springs present in the catchment to assess the status of
springs during field visits and further planning. A total of eight toposheets of 1:50,000 scale viz., 4304, 4308, 43L13, 43P5, 43P9, 43L14, 43P2 and 43P6 were first geo-referenced and mosaicked
in ArcGIS 10.7 followed by delineation of drainage and springs present in the catchment. A total of 357 springs were identified and digitized from all the four districts. Spring map derived from Sol
toposheets immensely helpful for understanding the pattern of spread of springs in the catchment and planning of efficient survey work in the catchment.



Fleld Survey Using Electromc Data Collection Approach
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For collecting the data for creating spring inventory a
survey form covering questionnaire to various parameters
pertaining to springs were created. These parameters
were recorded during filed visit along with the geo-tagged
photo of springs. A total of 35+ parameters were recorded
in field which pertain the information on spring
description, general physical characteristics of spring,
ownership of spring and LULC upstream of spring, major
stressor and threats, spring usage, dependent
population, Entire spring data sheet was transformed in
digital format employing open source technology. '‘KoBo
Collect’ an open source android application that is part of
the KoboToolbox ecosystem was selected after reviewing
several other available options due to its user-friendly
interface, offline data collection capabilities, and other
extensive features. By leveraging KoboToolbox's features,
data collection process could be streamlined while over-
coming the challenges posed by the pandemic. The
platform allowed the field staffs to collect data
electronically, eliminating the need for physical forms
and enabling real-time data updates. It also provided

offline data collection capabilities, which were crucial in

areas with limited or no internet connectivity.

Screenshots of developed electronic data collection system through KoBo Tool

Vi



Water body mapped as Spring

Wetlands:
In areas where the water table is near the surface groundwater discharges

aiftusely, giving rise to swampy or marshy ecosystems that support unique plant and
animal fife.

Spring inventory should not include ponds and artificial situations, viz, dug
wells, artesian wells, and groundwater that appears in excavations.

spring is a focused discharge of naturally occurring groundwater on the
Earth's surface. They may be either free flow or seep type.

'Iﬁug well Artesian well

Natural springs that have pipes installed at their outlets to direct/guide their flow

should be included in the mapping of springs and should not be mistaken for piped
First it has to be dear that which water body is to be considered a spring during O apping of springs Pipe

springs mapping in Tawi catchment of Jammu & Kashmir.

Not all naturally occurring groundwater flows with diffuse discharge can be
dassified as springs. For example:

Seepage:

This refers to cases where a discrete discharge pomt cannot be determined,

such as the oozing of groundwater from the banks of a river, lake, or stream,
resulting in the creation of a wet and marshy area.

Springs with piped outlet
However, the following should be excluded:
* Pipes connecled to artificial tanks and pumping schemes.

« Pipes drawing water from adjoining or nearby streams,

oncentrated flow, there are small and localized groundwater seeps that occur through

Aol
Water logging due to seepage Swampy wetand known by different names in local areas, viz. Naula in Uttarkhand, Baowli in Himachal

permeable sediments or fractures in rock, resulting in the formation of pools of water =°

Wetlands: Pradesh, and Bowli/Baowri in Jammu & Kashmir should also be covered in the spring |

In areas where the water table Is near the surface, groundwater diSCharges jnventory. It is important not to confuse these with other larger structures like step
diffusely, giving rise to swampoy or marshy ecosystems that support unigue plant and
arymal lire.

wells during spring mapping (e.g., Agrasen Ki Baoli in New Delhi, Rani ki Vav Bowli/Baowri in Udhampur district of J&K
in Gujarat, etc.). Vil



Analysis of Spring’s Water

The ions present in the water in significant concentration are
considered as major lons. These include both anions and cat-
ions, i.e., Fluoride (F-), Chloride (Cl-), Sulphate (S042-), Phos-
phate (P042-), Nitrite (N022-), Nitrate (NO3-), Sodium (Na+),
Potassium (K+), Ammonium (NH4+), Magnesium (Mg2+) and
Calclum (Ca2+). The samples were analysed using lon-Chro-
matograph (DIONEX ICS-500) in NIH lab.




Identification of Vulnerable Springs

During the study of the Tawi River basin, a comprehensive assessment of springs was
conducted, revealing a significant number of spring occurrences, specifically 471 springs.
Given this large number, it becomes essential to identify springs that hold high importance
or are susceptible in nature. This identification is crucial to ensure effective allocation and
utilization of funds, as well as timely implementation and monitoring of necessary work. To
achieve this, a method was devised to determine the vulnerability or criticality of springs
based on relevant indicators. These indicators encompassed several factors related to
springs, including:-

(a) spring discharge magnitude

(b) year-round availability of spring water

(c) population dependent on the spring

(d) level of dependence on the spring

(e) availability of alternative water sources

(f) variability of spring water flow

(g)measurement of Total Dissolved Solids

(h) pH level. Each of these indicators carries a varying level of importance.

However, integrating the information from these indicators to establish a suitable index for
categorizing a specific spring as low, moderate, or highly vuinerable requires the
appropriate assignment of weights to each indicator. By considering these indicators,
assigning appropriate weights, and establishing vulnerability criteria, a comprehensive
assessment of spring vuinerability was achieved. This methodology allows for a systematic

evaluation of springs, enabling the identification of high-priority springs and informing

decision-making processes related to resource allocation and management in the Tawi
River basin study area. A total of 51 springs were identified as Highly Vuinerable while 419
were identified moderately vuinerable in Tawi catchment.

S LN - g & 20T Adte Kampur
Figure depicting the highly vulnerable (red colour) and moderately vulnerable spri

(yellow colour) in Tawi catchment
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Web-GIS based Spring Information System

“Developed under sponsored project by National Mission on Himalayan Studies (NMHS), Minkstry of Environment, Forest and Climate Change, GovL of India™
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Spring Id :TS13T
Date of Survey :2020.10.
28T12-56:00.000-05:30

Discharge (Ipm) 1457

X

Spring Detailed Information :

Spring Name : Hem Raj Nadu
Type of Spring : ChasmaNaduNag
Nature of Spring : Perennial
Number of Spring Outiet : NA
Landmark : Near waterfal

Latitude (Decimal Degree) :
32 BB0E0050

Longitude (Decimal Degree) :
75 52383604

Elevation (m, amal) : 1643
Village! Locality : Pader
Gram Panchayat © NA
Tehshl : lam marcthi
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The various methods and solutions were studied regarding how the spring information which is geographically referenced
data with attributes, can be best displayed, stored, disseminated, and utilized. One of the scientific approaches to dissem-
inate such information is through Web-GIS dashboards. This provides a successful end user experience with better visual
representation in form of 2D mapping, animation, spatial annotation, drill down graphical illustrations and reporting of
spring parameters datasets with user friendly interfaces and intuitive set of tools available to user for reaching decision in
timely and prompt manner.

The spatial dataset of springs Is hosted in a Web-GIS enabled portal named, NIH-Information System of Himalayan springs
for Vulnerability Analysis and Rejuvenation (ISHVAR). This web-portal provides the information about 35 various parame-
ters of springs viz., general information, demographic information, and water quality information of springs.
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Instrumentation in the Catchment
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Rainfall is one of the most important components
of hydrological cycle. Springs get recharged from
the rainfall and discharges throughout the year.
Therefore, measurement of rainfall and its
sample for isotopic analysis should be the utmost
priority to understand the behavior of springs in
different parts of the catchment. Hence,
Ordinary Raingauge (ORG) stations at four
different altitudes viz. Jammu (294 m amsl),
Udhampur (762 m amsl), Chenani (1210 m amsl)
and Mantalai (1646 m amsl) were installed for
measuring the amount of rainfall and to collect
the rainwater samples for isotopic analysis.
Two Automatic weather stations at Udhampur
and Mantalai were installed to collect the daily
meteorological parameters of the catchment.
Discharge of the selected springs were collected
manually using volumetric method.



Training and Mass Awareness Activities
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The outcome of the projects was shared with the stakeholders of Tawi catchment through conducting training programme and
various mass awareness activities periodically. A two days training programme titled "Tools and Technigues for Springshed
Management" was conduted online during 06-07 January, 2022 for the persons working in the domain of water resource, envi-
ronment, soil & water conservation, forestry, hydrology, irrigation, social sciences and allied fields within the catchment of
Tawi River that primarily comprises officials of the government departments of Jammu and Udhampur districts. A one-day
training workshop titled " Tools and Techniques for Springshed Management' was also organized on 03 September, 2022 In
offline mode for the rural youths at Government Degree College, Udhampur. In addition to this information regarding the im-
portance of springs in sustaining the water demand, supporting ecosystem and regional biodiversity and the current status of
springs in the Tawi river catchment were shared with the villagers through various activities.
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Tawi River Catchment
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The Tawi River is an important river of Jammu division of Jammu and Kashmir. With a catchment area of approximately 2156 sq. km, it is situated between 32.67875N to 33.10125'N
latitudes and 74.849584'E to 75.681251E longitudes. The altitudinal range of the catchment varies from 293 to 4308 meters above mean sea level.

A remarkable feature of the Tawi River Catchment is the abundance of natural springs. A total of 470 springs spread across 18 blocks in 04 districts of the Jammu division were geo-
tagged, Out of these 18 blocks, 02 blocks are located in Jammu district, 01 block in Samba district, 02 blocks in Reasi district, and 13 blocks in Udhampur district, This abundance
of springs makes the Tawi River Catchment an important source of freshwater for the region and a significant area of study for hydrological research.
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Landuse landcover pattern of Chenani block
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Landuse landcover pattern of Tikri block
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Spcing Mtlar of Tawi River Catchment

SpringlD | Spring Mame Hiturs
™=0o Sz Papammiz
lattade | Longitude Abttude

Fiom (amels

fpaing Mar of Taus River Calchmenl

Discharge | EC
58lpm 73 s slem
| Colour Odoar
Unobiacticagble Mnddy Chijectionatle
Msjor Hrmsor Degres of The=st Vulmerability
Ef&“g‘;_ff Mo Higk Spring s TS20L [ on 20210821 15.56.00
village Gram Panchayat Tehail Disbrict
Smap Sighmans Smam Sighmsng igharopar Widharrpar
Ma. of Dependent Population Pependancy Level Pecpis Percaplion Other Sourcs
-5 Madiom Dacragsad Spring Pipad watsr
Speing Mior of Tawn Evws Cobchmest
Spring!D | Spring Name Pgture
T2058 L=k Baw Papmnnia
Latitude | Longltude Alfuds

Doa2si-N TABESS5-E BOSm G mal)
Drscharge | pH EC
53 ipm 73 710 o)
Cfour

Spring I Spring Mame Mature

3205 Bgnag i Baw Famemmriz]

Latiiude Longitude Altitade

Frobasi-n TLEEFRL-E g8 m{3mel}

Discharge H EC

51k 73 550 (usiemi

Tt Colaur Odoar

Unospacbonabe Tige Unabjabonsbis
¢ e e
Major Snmsor Pegres of Threst Vilnerability T - ]
'y ] et o=
Hone Wome ‘iodergts Spring s T5205 [mapped on 20210120 16-08:00]
vitlsge Grarn Panchayat Tizhesil District
Saen Beghmana Jm== Beghrmans Ygkamptr Ligkzmpur
— 200 Mgl Tasagaes %ri.".g F‘i?d L.
$peing B8or of Towi River Colchment

Spring IP Spring Nams Maturs

Ti3E8 A Farmanial
Latftuds Longhuds Altude

3= oSty N TE9ESR- T 23 mismal)

Discharge pH EC
1zlpm LA -
Tastz Colour Odour
KA A RA
M3jor Strsar Deagjre= of Theest Vislnerahility
(S MA Miodete

Spring + TS3EE Imapped oo 202RI0: 06 TL38.00T

'I.u'r.t:li:;red:u:.'.aizlz Clmgr L-'l:-:!b;re':ﬁn.':;bic
T
Msjor Shrmnor Dagres of Threst Vulmerabiitty
Asrehropocemic | “adiorm Aodmrat=
Village Cram Panchayst Tizhsil District
Smar Gpxhmang Smap Spghmang Wihaopar Wdhamroas
Mo of Dependent Populstion Dependency Level People Bersption Other Scurc=
—350 e=dim Dacpag=d Speing Piped wzr

Vilkage Grarm Panchayat Tehsi Digtrict
| i Ldkarpur Ligkgmpur
o, of Depend ent Fopulstion Dependeney Lavel Pacple Pencantion Other Sources
= Lo Decrageed Spving Piped wates Rrmm Mallik

113



Jpring Mtlar of Tawi River Catchment

Spring 1D Spring Name Nature

TE3E2 = Papanmmiz

Latitude Longitude Altitude
IZEII55 N

S m(zmal)

Discharge pH EC
o7 lpm 73 450 (is'em
Taste Colour Cufour
L‘nm:-:ctin-:ab!:

Chijpciionable

Mulor Sresce Degres of Thret

Vulnembility

'\lr..umi

£ m famslh

EC
Shm 75 O Q5o
Taste Colour Odoisr
L-'n:l::;ed::.'.z;."'ls Clazr L,'n:li.:';re'_—':_'n.':.-.."xiz

Msjor Stresor Desgres of Thresgt

Valrersbility

Mgl Mogmgt=
Village Crm Panchyyst Tishsil District
Gzl Gaad Udharopar Lidharmpus
Mo of Dependent Populytion Dependency Level Pecsple Pesception Othes Sources
—iz Lo Mo Crang= Tubes=|
Spring Btiar of Tomn Eiver Cobchmeat
Spring 1D Spring Name Naturs
o7l Bawili Fayanmig

fpaing Mar of Taus River Calchmenl

Spring 1D Spring Name -
550 Eqwl: Farmmriz)
F2AETEE N TigEsETCE T72 m fE.mad)
Discharge s
23 bm T2 398 {uafom)
Tt Codowr Odoar
Linorjectionabe Timgr Uinobietionsbls
Major Stressor Degres of Threat Vidperbilty
Nons = ‘iodergts

m; = [mappeton 2021000

Village Girarn Panchayat Tehsil District
Tikeri Tiked Wharmpur dkampur
No. of Dependent Populstion Dependency Level People Perception Other Sotm=
— 300 Meadizom Mo Thang= Fipad veat=r

$peing WHor of Town Rirer Colchment

Spring I Spring Name Mature
T35 Haweli Farmnrisl

TARIIRL-E

Dischurgs pH EC
Jlpm 75 355 {p5fem)
Tasiz Colour Odour

L 'a.':rﬂci:'nna'a.':

Tlee

'J:n:hi:fec!':'nl:;k-.c

Major Stisssor D of Theest

MNon= M, Modmegte Spring « Ti57] [mappad on 20203005 15:08:00]
Village Gram Panchiyat Tehsil District
Tk sgrag Tk Whaopar Widharoas
-T2 Mlediom Mo Thangs Spring

Home mla Miodegie
Vilkage Grarm Panchayat Tichail Districk
Tilcri sgnsm Tie Lighampur Lidhampur
No. of Depandent Populsbion Dependency Lawel Pecple Pescaption Other Sours
-1z Madiam Mo Changs Pipad water

114



Jpring Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Spring Mtlar of Tawi
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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Spcing Mtlar of Tawi River Catchment
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