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An Atlas of Kailash Sacred Landscape-India, is the
compendium of Geo-spatial maps covering characteristics
Physiographic features, Cultural diversity and tourism, Land
use land cover (1:10,000 scale), Vegetation types, Landscape
vulnerability and Management of natural resources of the
Kailash Sacred Landscape (KSL)-India. The Atlas specifically
designed to cater the need of researchers, practitioners and
other stakeholders interested on KSL. The text and
photographs included in the Atlas supplement spatial
information of the maps.

Kailash Sacred Landscape-India covers an area of 7120 sq.km,
extending to cover the most of Pithoragarh district (96%) and
relatively smaller portion of Bageshwar (4%) district in the state
of Uttarakhand. At sub-district level, the landscape covers 14
sub units (i.e., tehsil) in district Pithoragarh and 02 in district
Bageshwar. The target landscape covers 10 developmental
units (i.e., Development Blocks). Biogeographically it falls in the
confluence of Western, Central and Trans-Himalaya where not
only floral and faunal elements but also diverse human
cultures converge.
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FOREWORD

Kailash Sacred Landscape (KSL), which covers the remote southwestern portion of the
Tibetan Autonomous Region (TAR) of China, and adjacent parts of northwestern Nepal,
and India, contains a highly diverse array of bio-physical features and distinctly rich
heritage of local cultures. The region being the source of four major rivers (i.e., the Indus,
the Brahmaputra, the Karnali and the Sutlej) provides transboundary ecosystem services
vital for the region and far beyond. More importantly, owing to its spiritual, religious, and
natural significance this landscape attracts people from across the world. However, the
landscape is identified one amongst the most vulnerable ecosystems on accounts of its
geological fragility, climate sensitivity and ever-increasing threats to biological diversity.

Within the Indian territory, approximately 7120 km? area in north-eastern part of
Uttarakhand state forms the part of KSL. This area covers most of the district Pithoragarh
(96%) and small part of district Bageshwar (04%). In this part of KSL, since the time
immemorial, sacredness values have been the driving force for the existence of some
of the most natural sites, and time-tested traditions of management and sustainable
harvest of natural resources. However, the indigenous communities and their value
based traditional systems are passing through a stage of rapid transformation. So is
the case with retreating glaciers, hydrological regimes, and the biodiversity elements.
All these issues, and many more, have implication for inhabitants of the landscape as
well as to a considerably large population in downstream areas. This calls for scientific
monitoring of the health of the landscape and its effective management for sustaining
its services. In this context, among others, synchronized baseline, high-resolution geo-
spatial information is one of the most emergent need towards institutionalizing scientific
monitoring of ecosystem components in the landscape.

The Uttarakhand Space Application Centre (USAC), as one of the key partner agency for
implementation of Kailash Sacred Landscape Conservation and Development Initiative
(KSLCDI) in India, has come up with an Atlas of the landscape, which is specifically
designed to cater to the need of researchers, practitioners and other stakeholders
interested on KSL. The text and photographs included in the Atlas very well supplement
spatial information of the maps. I understand the authors have taken all cautions to
draw maps with accuracy (1:10,000 scale) and in a manner to avoid controversy. The
Atlas provides information on characteristics of physical geography, geology, cultural
diversity, vegetation type, vulnerability and natural resource management. I am confident,
diverse stakeholders, especially District Line Departments, researchers, NGOs and other
agencies/individuals interested on KSL-India, will find the Atlas extremely informative
and useful.
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PREFACE

The Kailash Sacred Landscape Conservation and Development Initiative (KSLCDI),
a trans-boundary collaborative programme among three neighbouring nations, i.e.
China, India and Nepal, is facilitated by International Centre for Integrated Mountain
Development (ICIMOD). It aims to achieve long-term conservation of ecosystems,
habitats, and biodiversity while encouraging sustainable development, enhancing the
resilience of communities in the landscape, and safeguarding the cultural linkages
between local populations. During its first phase (2012-17) several geo-spatial maps
were prepared for the Kailash Sacred Landscape-India under Culture, Land use Land
cover, Physiographic features, Vegetation, Landscape vulnerability and Management.

Several institutions and individuals helped us in various ways throughout the course
of preparation of maps for the landscape. Our first and foremost thanks are due to
Ministry of Environment, Forest & Climate Change (MoEF & CC), Government of India
(KSLCDI & NMHS) and Government of Uttarakhand for necessary permission and
guidaince. We acknowledge GB Pant National Institute of Himalayan Environment
and Sustainable Development (GBPNIHESD), Kosi-Katarmal, Almora, Nodal agency
of KSLCDI project in India for financial support and all the KSLCDI-India partners
namely Wildlife Institute of India (WII), Dehradun, Uttarakhand State Biodiversity
Board (UKSBB), Uttarakhand Forest Department (UKFD) and Central Himalayan
Environment Association (CHEA).

We are thankful to ICIMOD, especially Dr. David Molden, Director General,
Dr. Eklabya Sharma (Deputy Director General), Dr. Rajan Kotru (Regional Manager,
Transboundary Landscape Programme), Mr. Swapnil A. Chaudhri (Programme officer,
KSLCDI) and entire Kailash Team for encouragement and facilitation of KSLCDI
programme implementation in India.

Thanks is also due to the District Administration of Pithoragarh district and various
District Line Departments for providing logistics and information during the entire
course of the study.

We thank the following persons for helpingusin various ways: Dr. G. S. Rawat, Dean, Dr.
B. S. Adhikari, Dr. Arti Kala, Shri Ajaj (WII), Dr. R.S. Rawal, Scientist and Nodal Person
KSLCDI-India, Dr. Rajesh Joshi, Dr. Ravindra Joshi (GBPNIHESD), Dr. Pankaj Tiwari
(CHEA). Shri C. Ravishankar, DM, Ms. Vandana, CDO, Shri Gopal Giri, DDO (District
Administration) Shri Manoj Chandran, CCF, Dr. Vinay Bhargav, DFO Pithoragarh
(UKFD), Dr. Rakesh Shah, Shri S.S. Rasaily, Shri Dhananjai Prasad (UKSBB),
Dr. M.S. Sarkar, Govind Singh Negi, Vineet Pal, Naveen Chandra and Deepak Negi.

We also thank the scientists and administration of USAC for their consistent support
and encouragement.

(Authors)
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ailash Sacred Ldécape—n: An Introduction
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The Kailash Sacred Landscape (KSL)

The Kailash Sacred Landscape Conservation and Development
Initiative (KSLCDI), a trans-boundary collaborative programme among
three neighbouring nations, i.e. China, India and Nepal, is facilitated by
International Centre for Integrated Mountain Development (ICIMOD). It aims
to achieve long-term conservation of ecosystems, habitats, and biodiversity
while encouraging sustainable development, enhancing the resilience
of communities in the landscape, and safeguarding the cultural linkages
between local populations.

Himalayais one of the most beautiful and fascinating places on the earth.
Its biodiversity and cultural richness are to be celebrated, and cherished.
Nature and culture are intimately concomitant in Himalaya particularly
surrounding the sacred landscape of Mt. Kailash. The region comprise
a highly diverse array of ecosystems, biomes, indigenous and endemic
species, local cultures, and ethnic communities. This environmentally
fragile landscape is home to a range of endemic flora and fauna, which
are imperative in maintaining both global biodiversity and local livelihoods.
It is also rich in traditional knowledge and contains a high diversity of
aromatic and medicinal plants. The Mt. Kailash territory is the source of
four major rivers namely the Indus, the Brahmaputra, the Karnali, and the
Sutlej, providing transboundary ecosystem services vital to the region, and
far beyond. Melting glaciers and changes in the hydrological regime of the
landscape are of concern to the large downstream populations.

KSL’s global and regional significance, and its transboundary nature
call for cross-border cooperation among countries that share the landscape.
ICIMOD works closely with partner institutions in China, India, and Nepal
to facilitate the development of a regional cooperation framework, and
prepare feasibility assessment reports, conservation strategies (CS) and
comprehensive environmental monitoring plans (CEMPs).

All three member countries have endorsed the regional cooperation
framework, a guiding instrument for developing and implementing the KSL
regional programme. The framework brings partner institutions together
under the shared vision of a long-term conservation initiative that is based
on regional transboundary cooperation, and ecosystem management
approaches.

An Atlas of Kailash Sacred Landscape-India
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The Kailash Sacred Landscape (KSL)

Kailash Sacred Landscape is a culturally rich, ecologically diverse and
geologically fragile trans-boundary region located within the remote south-western
portion of the Tibetan Autonomous Region (TAR) of China, adjacent districts in the
far-western region of Nepal, and the north-eastern flank of Uttarakhand state in
northern India. The KSL is spread over 31,175 km?2.

The KSL is sacred to hundreds of millions of people in Asia, and around the
globe, with significance to Hindus, Buddhists, Jains, Sikhs, and followers of Bon Po
and various other religious traditions. Thousands of religious and spiritual pilgrims
from around the world journey to this sacred landscape every year, coming primarily
through India, Nepal, and from other parts of the Tibetan Plateau. Tourism and
associated infrastructure development is expected to increase significantly within the
next few years by looking at the progress of the number of pilgrims and tourists visit
to this area every year.

The landscape is characterized by numerous sacred sites, including high-
altitude lakes, snow peaks, and a network of religious sites and locations across the
three countries. Mount Kailash and the adjacent Lake Mansarovar, both regarded
as extremely holy by many religions, are important pilgrimage sites for Hindus,
Buddhists, Jains, Sikhs, and Bon. The region is also the source of Asia’s four major
rivers: the Indus, the Sutlej, the Brahmaputra, and the Karnali.

Kali River bordering India (left) and Nepal (right)
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Objectives

Kailash Sacred Landscape project initiated with the following longterm
objectives. It has five major components.

* To strengthen regional, transboundary cooperation by
institutionalization the elements of the Regional Cooperation
Framework (RCF).

*  To mainstream sustainable ecosystem management approaches
and practices in the context of climate change adaptation in the
KSL and in national polices and plans at all levels.

*  Tobuild the capacity of key institutions for long-term environmental
monitoring and socio-economic research for better planning and
decision making.

*  To establish a regional knowledge sharing platform to support
evidence-based decision-making at regional and national levels.
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Kailash Sacred Landscape (KSL)- India

Kailash Sacred Landscape within India covers an area of 7120 sq. km, extending
to cover the most of Pithoragarh district (96%) and relatively smaller portion of
Bageshwar (4%) district in the state of Uttarakhand. Biogeographically it falls in the
confluence of Western, Central and Trans-Himalaya where not only floral and faunal
elements but also diverse human cultures converge.

At sub-district level the project area covers 14 sub units (i.e., tehsil) in district
Pithoragarh and 02 in district Bageshwar. The target landscape covers a total of 10
developmental units (i.e., Development Blocks).

0510 20Km
| S |

1
Figure: Geographical location of Kailash Sacred Landscape (KSL) and the position of Indian

part of KSL region.
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Kailash Sacred Landscape-India : At a Glance

Total Area 7120 Km? (Pithoragarh-96%,
Bageshwar-4%)
Tehsil 14, (Pithoragarh-12, Bageshwar-2)

Developmental Blocks

10, (Pithoragrh-8, Bageshwar-2)

Number of Villages

1672

Gram Panchayats 690
Nyay Panchayats 64
Populations (Lakh) (2011) 4.84
Male (Lakh) (2011) 2.39
Female (Lakh) (2011) 2.44
Sex ratio (female/ 1000 male) 1020
Population Density (Individuals/ sq.km) |69
Decadal Population Growth (%) 4.58
Literacy Rate (%) 82.25 (Male-92.7, Female-72.3)
Rural Population (Lakh) (2011) 4.14
Urban Population (Lakh) (2011) 0.70
Per capita income (Rs) 79981
Area under Forest (km?2) 5401.5

Area under Forest Cover (km?2) (SFR
2017)

2078 (29.31%)

Forest Divisions

2-Pithoragarh and Bageshwar Forest
Division (partial)

Forest Ranges

7 (Pithoragarh, Didihat, Askot,
Dharchula, Munsyari, Berinag,

Gangolihat
Area under Reserve Forests (km?2) 798.5
Total Van Panchayats 1620
Area under Van Panchayats (km?2) 2847.42
Sacred Natural Site 139
Major Alpine Meadows 30
Biodiversity Rich Sites 18
Protected Area (PA) 1 (Askot Wildlife Sanctuary)
Area of the PA (km?2) ~600
Net sown area (agriculture) (km?2) 402.95
Net irrigated area (km?2) 36.38

An Atlas of Kailash Sacred Landscape-India



Major river

5 (Kali, Dhauli, Gori, Ramganga and

Saryu)
Watershed and Sub watershed 6 and 16
Micro-watersheds 138
Glaciers 382
Lakes 2 (Parvati Tal and Thamari Kund)
Major Cultural zones 7
Major Festival site 17
Major Temples 106
Major Peaks >30
Total electrified villages (%) (2015-16) 95.96
Junior Basic Schools/Lakh Population |[302.95
(2015-16)
Senior Basic Schools/Lakh Populations |79.44
(2015-16)
Higher Secondary Schools/Lakh 49.37
Populations (2015-16)
Aganwadi Centers 1111
Police Stations 15

An Atlas of Kailash Sacred Landscape-India




Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.
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Geo-spatial Information Generation for
Kailash Sacred Landscape- India
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Geospatial Information Generation

Geospatial information is a data referenced to a place—a set of geographic
coordinates—which can often be gathered, manipulated, and displayed in real time.
Geospatial information include features like village, district, state boundaries, office/
government buildings, rivers, road network, drainage etc. Geospatial information
technologies, such as Geographic Information Systems (GIS), Remote Sensing, and
crowd sourcing have the ability to combine geospatial information in unique ways—
by layers or themes—and extract something new as per the requirement. Geospatial
technologies represent an invaluable tool for enhancing the capacity to benchmark
and measure performance of sustainable development at different scales.

An Atlas of Kailash Sacred Landscape-India 11



Base maps are the critical component of site-based monitoring programmes
and are the single most important tool for organizing, analyzing and communicating
monitoring information. By using of GIS tools, map preparation is directly linked to
databases, which provides means to update quickly and permits maps to be produced
in relation to numerous specific objectives and outputs. Effective use of geospatial
information can help to galvanize development efforts, implement successful targeted
interventions, track performance and improve accountability.

([N

e el Y—&ra R & ford Giod g—erf=ies st &l SuInT

()

Ui el Y—&F el Ud fdh™I Usd (KSLCDI) @ dgd Ufdd dhefrel
 &F—IRT & ol 3F® 1% @AW (Layers) TR @ T8 & | 39 T U=l
&1 B (6) g fawal & @ T B

1. YIfeR fRva] 2. |AWghd 3R e 3. Y—JUINT g J—3ATRYI
4. T 5. V&3 Werd] 6. FATEAl BT Yaed

Y—&F & oy MR AMRE gRid &1 Bl & Iqad WIHR Y&,
AR Rl WRIF X 9T, TRENT G IR IRGRI ARATAT gRT AT ATt
BT GG, JHTAT 3fherd, TR &1 gd fafe=T HIf! & &9 & § F8aT U&=
FRAT 2| 39 ghota e uRdl &1 SUAnT faf=1 ™ d=mia, «dife ga R
TR D AR & T 7 fhar i1 |aar € |

Application of Geospatial Information Generated for
Kailash Sacred Landscape-India

Several geospatial layers have been prepared for the Kailash Sacred Landscape-
India, under the Kailash Sacred Landscape Conservation and Development Initiative
(KSLCDI). These information layers are grouped under six major themes namely
1) Physiographic features, 2) Culture and tourism, 3) Land use and land cover,
4) Vegetation, 5) Landscape vulnerability and 6) Resource Management. The
purpose of generating base maps for the landscape is, to deliver information to
the local communities, various district line departments, other Governmental and
non-governmental agencies to enhance thematic planning, effectively measure,
monitor and mitigate challenges. Geospatial layers Created can be used at Gram
Panchayat, Block and District level planning.
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Table: Various Geo-spatial layers and possible applictiions

e S &7/ | fSfoied tfedRee dfea (S13.09.) 9§ U< STeen | fbedl o1 | gae [T
Major I & HATS | TR SR U B BT AR | T Y, a
Elevational |gg &R w¥weFl oR Tidl & oo & wwe @ forg | arrar, g/
zones SUIRY BT B | All the De-
partments,
Information generated from the Digital Elevational | Agriculture,
Model (DEM). Basis for generating any elevation re- | Forest,
lated information. Horticulture,
The information can be useful to understand the el- | Tourism
evational pattern of the resources and villages.
o qERE, | RRied vierdifRrre dfed (Q1ST9.) ¥ U SiHe | B, 79, IETa),

Slope Map Ig THBRY &7 @) A= gom Sfwt & wem & forg | e, smaar
SR 8, A gaRIver SRimA iR e AeT & oy | uewis / Forest,
SYARN B FAhdl 2 | Agriculture,

Horticulture,

Generated from the Digital Elevational Model (DEM). [ Planning,
The information is useful to understand the various | Disaster
slope categories, and can be useful for various plan- | management
tation programme and developmental planning.

EEECIEGe] fefStea vferdfrre dfea ((1E0H.) & <y SN | o, ofY,

EIBICEV fafer=1 fY &R arfe Arorell # ST | EINCIRIVA

Aspect Map Forest,
Generated from the Digital Elevational Model (DEM). | Agriculture,
Useful for various agriculture and forestry planning. [ Horticulture

ity vd

.ﬁ
x4/
Geological and
Lineament

IE AFRE TSl 9 o™ SRIfe @l ReRdr & §HsM &
fog Sl g

The information is useful to understand the stability
of rocks, landmass etc.

YT Je&+er,
EEEIISIN
g4+ / Disaster
Management,
Geology and
Mining

T AIT/ I B BifesT & 3R et @1 fogar o 9wsH & fou I8 | &, a9/
Soil Texture SIMHRI FEhd erfT | Agriculture,
Forestry,

The information can be helpful to understand the

water holding capacity and porosity of soil.
ife, el J—8F # 6 W@ AT, 2—3 BIC e, 5000 e H AAH HTg | AT /
fear o P 15 Afear Td 382 W A (B AR ¥3) R Ag & | Watershed
f@99e / Rivers,
Lakes, Peaks |6 major rivers, 2-3 small lakes, more than 15 peaks
and Glaciers |above 5000m asl and more than 382 (small & large)

glaciers are present in the landscape.
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g a1 e | 4—aF H 6 ugE Aal wifedi € 9 130 W Sif¥d GeH ST | SR,
q e warE /| Hioe § g, a1/
Major river Watershed,
basins There are 6 major river basins and more than 130 | Forest,
& Micro- micro-watersheds are present in the landscape. planning
watershed
&Rl gd I WIS |- § 8 T AiRGIe T dlell, dietl, TN, I ud | wied /
TRic AFfEE /| e/ WY el wfeAt Aivg 2 | Tourism
Culture and | Indigenous
Tourism Cultural 8 major cultural groups in 5 major river valleys Kali,
maps Zones Dhauli, Gori, Ramganga and Saryu are present in
the Landscape
AfeR iR Wi | g—er H 100 9§ 1fF AR BT qwilar gonm AmfE daR | wies, Iy 59
A e/ AT, S A A o GHs H 98d © | fafaerar 91 /
Temples & Tourism,
Local Deities | More than 105 temples and local deities shown. | State
The information can be helpful developing cultural | Biodiversity
circuits etc. Board
U9 3ol 9 Y& H T 15 THE Hel / QR RN 9 FH Wi | Wied /
AR TSI Hiv[E T | Tourism
W/ Major
Fair & Festival | About 15 major fair and confluence sites are present
sites in the landscape.
foRmad &R Sfe | usi 2 foRmad wrf &l 30 & @i ®Ic iR o9 fw anf | wies, a7/
ATt/ Heritage |¥IE 2 | Tourism,
and Trekking Forest
Routes 2 heritage routes and more than 30 short and long
trekking routes are present.
wERie wied | et wefie TfafafteEl @ forg 20 W S1ite & B SN gdaRiEw, | e /
R/ Spots b, SR, feh Ferrgfad, T WfeT, IRFesfST seanfe | | Tourism
for Adventure
Tourism There are more than 20 sites for adventure activities
viz., Mountaineering, Trekking, Expedition, Rock
climbing, River rafting, Paragliding, Forest walk etc.
I ST/ | -STArT U 7 U —SUART Ud Y—37axoT SIfor (a7, HfY, 5iet, am—fReg, | a1, ofY,
TR TR / NI &, AT, a99Ie) H U SIMBIRAT | -8 R & | e /
At/ Land use and | gioimsii & foharaae & qeqR 2l | Forest,
Land use Land cover Agriculture,
and Land Information generated at 7 broad LULC categories | Planning
cover maps (eg., Forest, Grassland, Agriculture, Scrubland,
Habitation, Waterbody, Snow-Glaciers)
Map can be used at landscape level planning
EERLEAR] g—&r3 § Rerq Tfedl, Tferdl iR Sia greii 31 y=Ria & | RiwE, $f, S
A / AT 2 | GRICEA
Drainage I A UTH / Gad, STARTH 9 fAhrRets WX IR Rerd S7df | |Rer, @+ /
Bz TS F1 Reifdy T # werEw @ Irrigation,
Agriculture,
Rivers, Drains and Streams have been marked in | Watershed,

the landscape. Maps can be prepared how many
drains and streams are present at Gram Panchayat,
Watershed level

Jal Sansthan,
Forest
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TIsh AR/ TR, ST, SFUG R Fsdhi &l gafdfd fear mar 8, | o faam,
Road Network | firy arer @ faemy dior s @ forg SwiRT & o o | SeRmavs
FHaT & | gRagd -/
Marked National, State, District roads All the
Map can be used to see the easiest connectivity [ Departments,
and alternate routes during disaster and for | Uttarakhand
developmental planning. Transport
corporation
TENT / g—&r= H 1672 9 AV g Rerd € | & B 87% 3raral ATHAT [ AT AR A
Human = foT / Rural
Habitation There are more than 1672 villages in the landscape. | and Urban
The 87% population of the area is rural. planning
ST B | -8 H 3if¥ehan W arel M 100—500 AT /A F | T SR e
(@faa /) / Maximum no. of villages are having 100-500 | f4are /Rural
Population individuals/village in the landscape. and Urban
Density planning
RIS el &5/ | -8 ¥ IR ygE iRl (SaT &) SuRed B | I, T Sid
R/ Eco-regions |4 major eco-regions are present in the landscape. fafaerar ars /
Vegetation Forest, State
maps Biodiversity
Board
ERINACEAN 12 U9 IR Ui (FREmaafa) ok 5 311 IR—a=wufay auif o | 9, 157 S
() / |1 A TR R T 2 fafderar &g/
Vegetation Ig "HERE 11—93[ TR W A T bR @ R @ | Forest, State
Type Map 1T SYLIT fhar ST HahdT 2| Biodiversity
(Phy: sio Map with 12 major vegetation types (physiognomic) | Board
gnomic level) | ,h4 5 other non-vegetation classes have prepared
Map can be used for monitoring of major vegetation
types (broadleaved, conifer, scrubland, grassland) at
landscape level.
ERIINICEIN 13 UBR & a1, 5 SR & SNl 4 IHR & =RII &9 Td 5 | a9, 57 oid
@i /Fger) | IR—aIiT FHET @ A1 aeRdt A AR fhar wn g | | fafder 9,
/ Vegetation |z Aefoa yonfadl @ FRET 8IR yaeq & forg Swan # |99 e/
Type .Map ST ST Gl 2 | Forest, State
(species/ Vegetation map with 13 tree species, 5 scrub species, | Biodiversity
community 4 grass species and 5 non-vegetation classes have [ Board, Forest
level) prepared Corporation
Map can be used for species level monitoring and
management.
99 T Y& | HEH Ol arel 991 @) AT B | 99 / Forest
AR / KSL-India have maximum forest under moderately
Vegetation dense forest.
Density map
ufe= W J—&F § T 140 BIC T IS UfAT WHAS I Ao &1 |9, I
e / TE TGN G5 Il & AU oI fAfderar & R # | Sia fafderar
Sacred SYIRT § R S el | 9IS, T /
Natural Sites [About 140 small and large Sacred Natural Sites | Forest, State
(SNS) (SNS) are present in the landscape. Information can | Biodiversity
be used in monitoring biodiversity in and around | Board,
sacred sites. Tourism
An Atlas of Kailash Sacred Landscape-India 15




ST o q—&F ¥ 15 | 18 I g ffdydar wqg &7 faerms 2 I, wieH, I
fafaerar &=/ In the landscape 15-18 major Biodiversity | fafdemar
Bio diversity |rich areas (eg., Thalkedar, Dhwaj, Gangolihat- |qrs/ Forest,
Rich Areas Patalbhuwaneshwar, Sandev, Ghandhura, Gori|Tourism, State

valley, Chiplakedar, Napalchu nala, Ralam etc.) Biodiversity

Board

i NP a7 &3 # 99 e (T IR UST) STl &l <1 | a, uuTer /
faaxor &=/ AEfa GUR fhar = g | oy @ gl R vd g9 | Forest, Animal
Banj oak (@eTRITvT) & o I B SUANT fHaT S | B | husbandry
Forest Geospatial distribution of Bnaj oak (key fodder
Distribution | species) forests in the KSL-India
Map Information can be used for effective monitoring

and management (plantation) of the species in the

landscape
Jrt T/ AT T SUSETAT 9 AU & 180 Mial Pl STl A | | 9, W& 3R
Brel SIS fIAROT | I8 STHHRY ITf T & fIGR0T SR WRI1g T # SIFTadhdT | AT, IR /
&7 / Banj BRIGHA T ERET B UG BT ST Fhell B | Forest, Urban
oak Forest Distribution (highly suitable and suitable area) of [ and Rural,
Distribution |Yartsa Gambu availability map with distribution | Revenue
Map of >180 villages in the surroundings have shown.

Information can help, to understand the distribution

pattern of Yartsa Gambu and organisation awareness

programmes among communities
B Td et Y—&3 ¥ 97 Hal (M 8, IONT 6, qTai 15, faeted 11, | B, awrar/
TR &/ AfesTar 28, ¥l 10, Wel 19) & Wl B o & B Agriculture
Agriculture |9z SeRN AR <Tat /Afsetat R &5 & FHET B uga
and Pulses B H T B gl €
Rich Areas 97 crops (cereals-08, millets-06, pulses-15,

oilseeds-11, vegetables-28, spices and

condiments-10, fruits-19) are being cultivated.

Information can help to identify the clusters of

various pulses/ vegetable rich areas
ERRICRC] & ¥ 30 ¥ AP BIe—IS AT & AE F | T, WS 3R A,
IRMTE / There are more than 30 major alpine meadows are | fderT 91 /
Grasslands present in the landscape Forest, Sheep
and grazing and wool
pastures Development

Board

1976 I 2011 TP | 1976 I 2011 Tb I &7 H deaid RAfT Bl ToTAT TAT 2 | 99 / Forest
T=1 § gRadg | I8 AFRE 990 @ dedd ey dl GESM @ folv SUANT H
# Rafy / TIT ST AhT |
Changes in Changing pattern for forest area from 1976 to 2011
Forests since | ave been prepared
1976-2011 The information can be used to understand the

changing trends in the forested area.
1976 ¥ 2011 TF | 1976 ¥ 2011 TP HN & # Iga@ Rafy g a1 T 21 [ HR/
N g—F § |78 A9RF &3 & Iged G 4—aF F1 Frerr / aridwer ww | Agriculture
uRadd Reftr/ | & forg wgaa fvar i wear 2
Changes in Changing scenario in the agriculture since 1976 to
agriculture 2011
since 1976- | The maps can be used to observe the changing
2011 pattern in the agriculture area.
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1976 | 2011 1976 | 2011 T AT IHRIT H I&ed ol RARY BT Sicher | | AT R 2Tl
REACRINEG] 39 AFRE ¥ 99Nd 9eard RUfd @ gEsH 9 eeRvT | e / Rural
# aRad/ Ao @1 g @ forg ISuFn 8| and urban
Changes in planning
settlement Changing scenario in the settlements since 1976 to
since 1976- 2011
2011 The maps will be useful to understand the migration
pattern in the landscape.
e RS YA | & H G G a7 & |1 aed Rael &3 df | Suar
qHRE / AR / fafeea forar mar 21 e Disaster
Landscape Actual Management
Vulnerability | Landslide Current landslide areas marked along with the
maps villages affected in the landscape
TRI T faf= et faftdl @ 988 9 RIeT SWidd &3 31K | It
T &=/ g &= fafea feg 13 2 Y&+ / Disaster
Landslide AT R YewIe OOl B B9 S H AeeR 8h | | Management
Probability
With the help of various models landslide probability
zones and safety zones have marked
Maps can help to mitigate landslide management
strategies
A FerdT/ | Sk USTifcrdl, I, YREeE & @ fadRer offe @ [ &, afuer
Landscape SIFHR IS & T8 = | e/ Forest,
vulnerability Disaster
Information on distribution of invasive species, [ Management
forest fire, landslide area have been provided
Information can be wused in prioritization of
restoration programme
arfy A J—&ra # Rerd Fs—aaRal & gardt 7t &1 qwfar war @1 |99, WS el
(Te—gam iR S faer™
/Migratory Thousands of migratory sheep/goats graze in alpine S, wparer /
Routes pastures during summer months. During winter, Forest, Sheep
(Sheep & they forage around the villages or in the foothils | 44 wool
Goats) (Tankpur, Haldwani regions). Development
board, Animal
husbandry
RIS RNGREGE] Y83 # UH ARIEd &5 (SRbIe a=Ieig SPRIRYY) 7 J7RREN |9, e /
Wﬁ Y, CINACRE] CRlE R Forest,
Management | 3FIR™) / : o Planning
maps Protected KSL-India has one protected are (Askote Wildlife
areas (RF & Sanctuary) 7 forest ranges under 2 sub-divisions
PAs) namely Didihat and Berinag.
9 g=TId / Y& H 1620 I UTTAA! & AT 284742 BICIR (2847.42 4 | 91 /Forest
Van fare) & et 2|
Panchayat
There are 1620 Van Panchayats covering 2,84,742
ha (2847.42 sq.km) area in the landscape.
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afas derRT ¥ 8F—Rd # Sifed Hifa f=an &, i 7d) anfedt a frs
feaTery SIfORT fafi=T fezmaii & sofiag € | Y—& BT BT Skl Y—9T TG
(4400 *10), TR—TRHATRA &5 FT U SRar B | ST RATe) ydq sy
ST 6000 HI0 S T &I Sk UREH—<frr gg faen # soflag €1 43
BT SRTOT—UfRe 9HT Ui § T 3R g Y ©, Said Y—&rd & Heg 9N
# @ wifcdl 8 W g T 2| $F &3 9 feade aifedl, Si— @9, SRl
Heoll SIER e | g7aTel, TRME 9 SISl @udh w9 H YRl Sl 8, fofeier
HY UF LTS § AMG §RT SYANT BT IF T SIS 8T © | &3 BT e
9RT YT T &1 URTS! |ifedl ¥ SR Bl & |




Physiographic Features

The Kailash Sacred Landscape-India comprises a complex physiography
which include river valleys, lesser Himalayan ranges aligned in
various directions. A small portion of the landscape in northern region
represents Trans-Himalayan belt towards Topidhunga (4400m). The
great Himalayan ranges are mostly above 6000m largely aligned in
northwest-southeast direction. The south-western part of the landscape
is hot and semi-arid in nature while a few valleys in the central part of
landscape are lush green and humid. The upland, glaciated valleys viz.,
Byas, Darma and Malla Johar have quite extensive alpine scrub and
meadows, which have had a long history of human use for agriculture
and animal husbandry. The western part of the landscape is formed by
the mountain basins of eastern Ramganga.




U STy &3 Ufds Dhelldl 9 &a—HIRd
Major Elevation Zones: KSL-India

DAl ¥ SF-9RA, UReH BHerm H wew fafdy uikRefds @3 &
g w_ar &, S UeivaR (<400 0, HTell /AURET AR WY & AH W) A
T=T <@ g9 RraR (7434 #lo) T& ol g | Sa—HMifeld w7 A I8 &
gf¥=d), g2y Ud oid—fRarery & 99 R Red 7, oel I yer @ fAfda a9,
g Slla—ST] U S & | Y—&3 DI FHalg Ud Serarg & MR WR Ffaiad qe
STa—&3 AT ARV STofaryg &rF H faTford fhar S \adT &— (i) SursT sfeawa
(<1000 #0), (i) ™ FHEMEI®T (10002200 W0), (iii) T FEECT
(2200—3000 #10), (iv) SY—3TeTSA (3000—3500 #I0), (iv) S fZATTT P AT
& T (3500—5000 HI0), (vi) STA—TEHTCII BT Y& 3fcuTs+ &3 (> 5000 #H10) |

The Kailash Sacred Landscape-India represents most diverse ecosystems
in the Western Himalaya within a short distance from Pancheshwar (400m asl),
at the confluence of the Saryu and Kali or Sharada to the summit of Nanda
devi East (7434m). Biogeographically, this landscape lies at the confluence
of Western, Central and Trans-Himalaya where floral and faunal elements
converge. The landscape is divisible into following major life-zones or eco-
climatic zones based on the altitude and climate: (i) Sub-tropical (<1000m),
(i) Warm temperate (1000-2200 m), (iii) Cool temperate (2200-3000 m),
(iv) Sub-alpine zone (3000-3500 m), (iv) Alpine zone of greater Himalaya (3500-
5000 m), (vi) Alpine arid zone of Trans-Himalaya (>5000m).

Table: Area across elevation zones in KSL-India

Elevation zone (m) Area (Km?2)
Sub Tropical (<1000) 357.59
Warm Temperate (1000-2000) 2014.64
Cool Temperate (2000-3000) 886.64
Sub-alpine (3000-(3500) 4000) 1014.44
Alpine zone (4000-5000) 1653.10
Alpine arid zone of Trans Himalaya 1193.82
(>5000)

Total 7120.24
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@ Block Headquater

— River
Elevation {m)

Bleow 1000 (5.02%)
1000-2000 (28.29%)
2000-3000 (12.45%)
~ 3000-4000 (14.25%)
4000-5000 (23.22%)

Above 5000 (15.77%)

Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.

An Atlas of Kailash Sacred Landscape-India 21



ST AR Ufdy hellel ¥ eF—HNd
Slope Map: KSL-India

DA ¥ TR ¥ A= g™ A0l & egd= | A1 28Il © b & F &
T 2 YITerd Y~ & el ¥ ferar g
P I B S 2| &F BT e ey —ope (Degrees) | Area (km?)

T 20° | 40° BT TA dTeT &5 B a1 1;}30 131211"37398
TAT (40°—60°) dTel &5 Sod e el 20-30 1264.24
Gl a1 Tifeal | Rerd €1 g a1l (>507) 30-40 1941.86
aTel &% &0 ©U W ARG $aTg arel &l oI gg‘zg ?g;g-iz
TR T JTEN [Gpreers i oifd €| 60-70 324.22
>70 65.06

The slope category classes reveal that Total 7120

a small portion of the landscape has plain or

very less inclination (<20°) in the lower part around Pithoragarh city and towards
higher altitudes in the alpine regions. In general, slopes of 20°-40° are common in the
landscape. Steeper slopes (>50°) are also are more common towards higher altitudes
in Dharchula and Munsyari developmental blocks.
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Slope Map: KSL-India

— River

Slope (Degree)

[0 Bleow 10 (1.56%)

B 10-20 (4.52%)

I 20-30 (17.76%)

I 30-40 (27.27%)

[ 40-50 (28.34%)
50-60 (15.08%)
60-T0 (4.55%)

[ Above 70 (0.91%)

Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.

@ Block Headquater
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STA—3AH L A Ufds Dhelel ¥ &s—HNd
Aspect Map: KSL-India

DA Y FF-MRA B <A AME AT b Albed A AT Bl © (B
Ul AT H SRO—gd (14.4%), TR0 (13.8%) AR IROT—uf¥ad (13.7%) &
3T & v 2 | et vd o1ftres S aret &l |, Siet 1fde a7 gt / anfea
g, I8 IR, SaR-Jd 3R Ud o1l I & AfF & | b - WRa H

afed (10.7%) AR IcR—UREH (10.6%) PR & [ASpect Area (% of
I AR gead g1 g H uWl geR B landscape)
Tl 1 SURIdT | JgT Ifa AR # e Eorti East 1;2
orth-Eas .
IR STl ® | East 12.7
The aspect map of the KSL-India revels that :ou‘ilﬁ—east 1::
south-east (14.4%), south (13.8%) and south-west o N .7
(13.7%) aspects prevail in the entire landscape. The South-West 23,
lower and higher altitudinal region where there are el 10.7
North-West 10.6

more gentler slopes/valleys the areas are having
high north, north-east and east facing slopes.
West (10.7%) and north-west (10.6%) facing slopes are minimum in the landscape.
The representation of all the asspects support high plant community diversity in the
landscape.

Various aspects at Chiyalekh-Byas Valley
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@ Block Headquater
Degree

B Fiat (-1)

[ North (0-22.5)
[ Northeast (22.5-67.5)
[ | East (67.5-112.5)

[ | southeast (112.5-157.5)
[ south (157.5-202.5)
I southwest (202.5-247.5)
I west (247.5-292.5)
I Horthwest (292.5-337.5)
I torth (337.5-360)

Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.
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YT Td ORI Y@ ufdd dareT 9 &9—HRd

Geological and Lineament: KSL-India

YIS BT F DT &3 IRd | @i 71+, S9a gd g fedrerdl seer i
S B WA & | Y &3 H ¥ S sedd | I YE@US B B BRYT D UDHR
@ 3 YR I © | T8l W)Y Gl "I & [ $drg drel el | afder §E
U & # < dqg @ Wi At faemE € | 7ey fRderl & &1 SureraR Wi
flheatige ¥t 9 Wic & URR, TAURR, JF@edge A1 WiCheH, Hi-vrse, |isdr g
RO &3 H YTge, 1 g Re urr S € | UeiRIe weR & H ¥R Wi e
g Sl Plel, Y T <1 AT H IR S © | S ARE JRbie [BRerers a3l § il
(Copper), ¥ (Lead), A1, @<l @ N & @fot fagmm 2|

Geologically the Kailash Sacred landscape-India covers mainly the Lesser,
Higher and Trans Himalayan group of rocks. Due to various tectonic activities there
are several rock types are present. Where low altitude areas along river Saryu has
Vartika group and high altitude regions of Lapthal area has Spiti rocks of Tethys
Sea. Maximum part of the middle Himalayan region of the landscape are dominated
by Phyllites rock, Limestone, Quartzite, Magnesite, Talk and in some places Granite.
Shor rock is present in the Pithoragarh city that occur in black, brown and purple
colours. Similarly, the Askot Crystalline area, Copper, Lead, Gold, Silver and Zink
minerals are present.
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Geological and Lineament Map: KSL-India

Legend

@ Block Headquater
Askot Crystline
Berinag Formation
Gangolihat Formation
Munsyari Formation
Rautgara Formation
Sor Slates
Spit Shales
Tejam Calc
Verkarta Group

—— River
Fault

Lineameant

Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.

Source: after Valdiya 1972
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qST AT Ufd heflel 9 &—HIRd
Soil Texture: KSL-India

HATY Y-8 IRA § 3MF UBR & HaT &3 U O © | J—&F § a1
el § Queee g Weilell &l 9 ddx UR—{ZAel oule &3 H <
HEMNR &1 W doiid fAedl urll Sl 2 | el aifedl | el aMe gar
IRl STl § S gares & faged o fheoise & AMMALOT 9 9] €| 97
R &3 & SIeeR &F H R fdged | TR ¥a 9 qrefd Ja1 uril
S 21 ¥ 9 wWie @ fdged | el sme fedl uR Bk § o fafre
TERTe H TR A1 H Rl Sl 2 | g R @ fqeed ¥ offd U drell fed
IR B @ S @ &l & o SUART 8l € | 19 9 UHIse & faeed 3 R
il @ qMe ffedt el vl a1 SUSg Bl ¢ |

In the KSL-India several types of soil texture are present. Along the river banks,
sandstone and sandy to Tethys sea bed soil occur in the Trans-Himalayan area.
Lower valleys have reported Sandy-loamy soil, which developed due to the dissolution
of quartz and mixing with Phyllites. Sandy soil occur in the middle Himalaya regions.
Due to dissolution of rock and slates, Smooth-loamy soil forms and occur in abundant
at different depths. Red and Black soil forms due to the dissolution of Limestone,
which is useful for forested areas. Dissolution of Nees and Granite forms Sandy-

loamy soil, which is generally highly fertile in nature.

Table: Area statistics of various soil types in KSL-India

Name Area (km?2)
Calcareous 1537.40
Clayey 72.20
Fragmental 574.68
Loamy 4302.89
Rock-outcrops 69.35
Sandy 563.64
Total 7120
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Soil Texture Map: KSL-India
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Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.
An Atlas of Kailash Sacred Landscape-India 29




afea, Shet, Al 9 e ufds delrer ¥ eF—4Rd
Rivers, Lakes, Peaks and Glaciers: KSL-India
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In the KSL-India there are five major rivers (Kali, Dhauli, Gori, Ramganga
and Saryu) and 2-3 small lakes. In the 10% area of the landscape, there are more
than 382 small and large glaciers. Those are source of several streams and rivers.
Maximum 135 glaciers found in the Dhauliganga valley. Kuti-Yangti valley has
112 glaciers. Goriganga has 128 glaciers with largest Milam glacier having 18 km
in length. There are 7 glaciers in Ramganga valley and Namik is largest with 2.4
Km? in size. The impact of environmental change can be clearly visualize in a few
glaciers i.e., Milam and Panch Chuli. These glaciers, rivers and lakes are directly
linked to the agriculture, livelihood and biodiversity of downstream areas. Similar
to rivers, more than 30 mountain ranges of the landscape are distributed towards
north-west to south-east.

Saryu river at Panar-Rameshwar
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Rivers, Lakes, Peaks and Glaciers Map: KSL-India
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Prepared by: — 212
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.

Peaks: 6904-(Panchachuli-I), 6312-(Panchachuli II), 6334-(Panchachuli
IIl), 6437-(Panchachuli 1V), 6072-(Panchachuli V), 5029-(Gelding),
5035-(Dunkhan), 5105-(Halsyun), 6123-(Lalla We), 6321-(Adi Kailash),
6537-(Rajrambha), 6632-(Deo Damia), 6302-(Bamchhu), 6258-(Syakaram),
6565-(Mangron), 6389-(Latu Dhura), 5858-(Bati ka Dhura), 5782-(Nanda
Lapak), 5421-(Kalchhu Dhura), 5206-(Mapa Dhura).
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Major River Basins and Micro-Watersheds: KSL-India
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Dhauli Ganga

Naingalgad
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Dhuratoli

NandarmaNadi

GadiyarNadi Karariyagaon
4 Charmagad 102.01
Kulkagad Gadhera Dauligad 18.9
Senargad Karkigaon 23.9
Dharanti Bhanarigad 56.13
3 Mageswari Nadi 27.35
Suwa Jamtola 23.03
Bhadoligad Titargad 27.65
Sungariya Gadhera Gurujigad 41.92
Sirkha Ganai Gadhera 23.25
KanchiliNadi Simalta 13.86
Bhujgad Suyalgad 17.56
Jiuntigad Mangarhgad 36.99
LetiRauli Chamungad 37.91
Tumariya Gadhera Kakragad 35.44
Rimliyagad Chuna 13.66
JajarRauli Boelkigad 27.02
Dukkigad NargalNala 34.31
Ranchigad Ghatgad 11.95
Dhaulgad Pharsula 9.46
Ghungargad Sagarigad 66.77
Jonligad Tanarkigad 37.68
Relagad Batula 15.15
Kheti Kaligad 30.77
Chanoli Nargoli 24.49
Simgad Gokarneshwar gad 31.94
Ghosigad Nanoligad 16.19
Jaragad Katiyanigad 41.04
Patligad Thulligad 73.81
Dogrigad Bhulgaon 13.91
Kullagad Chhanigad 24
Lamagarh Kingad 44.53
Dharchula Linggad 22.84
Jhiniyagad Chaurigad 30.69
Silgad Saurongad 25.7
Barargad Ghatgad 32.67
Lakrigad Silanggad 51.34
Bherigad Simalgad 30.17
Khetargad Timla 12.82
Ranikhet Rupagad 27.06
Chuagad Lodgad 28.01
Patmoligad Ghatgad 25.69
Guiamgad Kheti Gad 27.35
Kulurgad Gonkha gad 171.76
Lathiyagad 137 3.37
Gurghatiya 6 6.16

DAT &3 HRT H 6 STANTH, 16 SU—STATTH TAT 138 &H ST © |

KSL-India has 6 watershed and 16 sub-watershed and about 138 micro-watersheds are present.

32

An Atlas of Kailash Sacred Landscape-India




Major River Basins & Micro-Watershed Map: KSL-India
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Kailash Sacred Landscape-India, represents one of the unique cultural sites,
which has historically evolved as an amphitheatre for several cultures and micro
cultures, blending with each other, forming a rainbow of cultural commonality.
Various cultural groups have evolved in river valleys of Kali, Dhauli, Gori,
Ramganga and Saryu. The landscape has been a centre of activities of ethnic,
lingual and cultural groups, which came from different directions at different
times. It is highly imperative to document and conserve their cultural values,
customs and traditional wisdom in today’s fast changing environment.
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Indigenous Cultural Zones: KSL-India
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In Kailash Sacred Landscape-India, various cultural groups have evolved in
river valleys of Kali, Dhauli, Gori, Ramganga and Saryu. There are 7 major indigenous
cultural zones (Byas, Darma, Johar, Askot, Sera, Sor, Gangoli) in the landscape.
Where there is differece in there cultural belief and local dilect in each cultural zone.
It is highly imperative to document and conserve their cultural values, customs and
traditional wisdom in today’s fast changing environment.

Traditional attir;'q, of Sor, Gangol, Askot and Seera areas
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Cultural Zones Map: KSL-India
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Temples/Local Deities and Vantage Points: KSL-India
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Temples are important structures in the KSL-India. They are not only a place of
worship but also a meeting point for people. There are more than 106 ancient temples
and well-known local deities in the landscape. Some of the well-known temples of the
landscape are Thalkedar, Dhwaj, Haat-Kalika, Mostmanu, Kamakhya, Taleshwar,
Malaynath, Kotgyari, Narayan Ashram, Chhiplakedar and Kalapani. Several fairs and
festivals conducted across the years in the temples where diversity of local culture
and tradition prevails. There are 11 vantage points from where people can venture
extensive area of the landscape.

Narayan Ashram - Chaudas Valley |
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Temples/Local Deities and Vantage Points: KSL-India
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Prepared by:

Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.

Source: GS Negi, USAC (Unpublished)
Vantage Points: 1-Nabhidhang, 2-ParvatiTal, 3-Munsyari, 4-Didihat (Malayanath),

5-Dhwaj, 6-Dantu, 7-Chandak, 8-Chaukori, 9-Thalkedar, 10-Chhiplakedar,
11-Bharbedan.
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Major Fair/Festival Sites: KSL-India
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Kailash Sacred Landscape-India is the land of several fairs and festivals, where
diversity of local festival prevails. Temples and confloences of the rivers are the main
areas to organise the fairs in the landscape. There are about 15 places where every year
major fairs occur across the seasons. Some of the places viz., Kumour (Pithoragarh),
Mostmanu (Chandak), Hat-Kalika (Gangolihat), Thal, Munsyari, Jhulaghat and
Jauljibi are well known places for conducting regular fairs. Jauljibi fair is one of the
transboundary fair organised every year during November month at the confluence
of Gori and Kali rivers. In the landscape at places (eg., Kuti, kandali festival) festivals
are also being organized at an interval of 12 years.

Johar festival at Munsyari
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Prepared by:
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Fair-Festival places: 1-Hanera, 2-Mostymanu, 3-Kumaur, 4-Haat-Kalika,
5-Kedareshwar, 6-Thal, 7-Jeoljibi, 8-Kuti, 9-Munsyari, 10-Chiplakedar,
11-Jhulaghat, Confluences: 12-Gori-Kalli-Jauljibi, 13-Kali-Taleshwar,
14-Ramganga-Saryu-Rameshawer, 15-Dhauli-Kali-Tawaghat, 16-Kuti-
Yangti-Kali-Gunji, 17-Saryu- Kali-Pancheshwer.
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Heritage and Trekking Routes: KSL-India
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In the KSL-India various non-material benefits people obtain from the landscape
through spiritual enrichment, cognitive development, reflection, recreation and
aesthetic experiences, thereby taking account of the cultural values of the landscape.
There are two old heritage routes i) Talla-Sera to Jhulaghat and ii) Jhulaghat to
Lipulekh (way to Kailash Mansarowar) were being used in the past. Currently, due to
development of motrable roads only small part of the Jhulaghat- Lipulekh heritage
route is trekked during Kailash Mansarovar and Adi-Kailash yatra. Other than heritage
routes there are more than 30 short and long trekking routes in the landscape. These
trekking routes are being used by tourists for mountaineering, research works and
also for security (Forest department, army and paramilitary force) purposes.

Trekking around Munsyari
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Heritage and Trekking Routes Map: KSL-India
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Trekking Routes: 1-Pancheswar-Jhulaghat, 2-Munsyari-Milam, 3-Leelam to Ralam, 4-Ralam-
Burfu, 5-Munsyari-Khaliya top, 6-Tedang-Sipu-Ralam, 7-Baram-Chiplakedar-Khet, 8- Bedang-
Jeolingkong, 9- Dave, 10- Tedang-Dave, 11- Tedang-Lessar, 12- Dar-Tedang, 13-Sipu-Mahadev Khola,
14-Baimangwar Khela, 15-Birthi-Namik, 16-Bundi-Rongkong, 17-Chiplakot-Sera, 18-Gangolihat
Rameshwar, 19-Ghorpatta-Jaurasi, 20-Gunji-Kuti-Jolingkong-Limpiya, 21-Hokara-Dor, 22-Kanar-
Baimangwar, 23-Kauguri Bhel-Poting, 24-Namik-Hokara, 25-Namik-Sudamkhan pass, 26-Pachhu-
Nandakund, 27-Poting-Bagudiyar, 28-Rameshwar-Pithoragarh, 29-Rurkhan-Jimia, 30-Rurkhan-Namik,

31-Sudamkhan pass-Kauguri Bhel, 32-Sumdum Bauna, 33-Thalkedhar-Gurana
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Spots for Adventure Tourism: KSL-India

DA J—&F IRA H AERId TRl 99, JddRig, ¢fhr, lRRrR
FHEAN 2 | 39 TR Bl Wi 99eral & 9 Adar AR 9 el
ST Hhdl B, U] Aaq (9P Ud qAEaRvl EReU DI gfte | g9 IAEl Bl
o Y@—@Td fhar ST ) s AEwget € |

Kailash Sacred Landscape-India offers several areas of adventure activities
viz., Mountaineering, Trekking, Glacier expedition, Rock climbing, River rafting,
Paragliding, Forest walk etc. These activities can be connected with the employment
of local communities. However, proper maintenance of these places will be of high
importance.

Paragliding at Pithoragarh
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Spots for Adventure Tourism Map: KSL-India
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Rock Climbing: 1- Birthi, 2- Bhatkot, 3- Marh, 8- Ghunsera, 9- Majhpati
River Rafting: 4- Jauljibi, 5- Jhulaghat, 6- Pancheshwar, 7- Rameshwar
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Land use-Land cover refers to includes entire natural or man-made
uses of land. The land use classification forms an important component
of spatial planning, management and utilization of land. Land use is
mainly govern by natural factors, socio-cultural and infrastructural
facilities of an area.

Land Use/Land Cover maps were prepared at 1:10,000 scale for KSL-
India by using fused product of Cartosat I — PAN and LISS-IV (Carto-
LS) for the year 2011 with spatial resolution of 2.5m. National Remote
Sensing Centre (NRSC), Hyderabad under Space Based Information
support System for Decentralized Planning (SISDP) project had provided
the satellite imageries.
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Land Use and Land Cover: KSL-India
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After gaining the information at Gram Panchayat and watershed level
a detailed LULC map for the entire KSL-India was prepared at 1:10k
scale. The major LULC classes are Forest, Grassland, Scrubland, Water,
Human Settlements, Agricultural Lands, and Snow/ Glaciers. Human
Settlement (0.85%), Agricultural Lands (10.08%), Grasslands (13.65%)
and Forests were 26.56%. In the grasslands, summer grazing sites were
also recorded through intensive ground survey.

Table: Area statistics of LULC in the KSL-India

az—ﬁ / Agriculture 717.89
d- / Forest 1891.01
Bl / Scrubland 875.27
ORI &5 / Grassland 971.63
19 / Habitation 60.35
STl / Waterbody 39.82
IH—f@H9€ / Snow, Glaciers & Rocky 2563.95
outcrops
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Land Use and Land Cover Map: KSL-India
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Drainage Map: KSL-India
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KSL-India is covered by several geological springs, monsoonal and perennial
streams. Yet major rivers are originated from the glaciers but the water recoupment of
these rivers met from the rain water. Some of the major tributaries of river Saryu are
Falyanti gad, Godi gad, Ghata gad and Biskoti gad. Major tributaries of Ramganaga
are Sauraon gad, Boyal gad, Manghar gad, Titar gad, Barad gad, Lakhti gad, Kingad,
Gokarneshwar gad, Kalapani gad, Narayan river, Chamun gad, Bhanari gad, Jakula
river and Gosi rauli. Major tributaries of river Goriganga are Thimpu nala, Pachu gad,
Martoli gad, Laspa gad, Poting gad, Suring gad, Rauntish gad, Bilju gad, Burfu gad,
Madkani, Seragad, Jauligad, Jaragad, Goshigad. Major tributaries of Dhauliganga
are Lissar Yangti, Panchachuli porvi, Nagling Yangti, Kanchotigad Dung gad, Ramgad
and Sela Yangti. Major tributaries of Kuti Yangti are Rongkong nala and Napalchu
nala. Kaksu nala, Mukhani gad, Palang gad, Malapa gad, Galagad, Galati, Chhua
gad, Katiyani gas, Choregad, Mananigad and Thuligad meets in the river Kali from
the Indian landscape.
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ASh ARl YA deflel ¥ &F—HRd
Road Network: KSL-India

DA Y—&F ARA H ACX AN B 07T a9 1950 & qI8 URH BalT | Y—&F
@ JfAHd MANTH B fAf= USHR & Hiex A1, 3req 9t 9 Ugat afeam] g1 J—a
BT R T RIS STHYR—{TY el ISR &, Sl °1e I Jardie—afeqraiTs dd
gol 831 2 | ’fcarai s ¥ fogerg e e 72 fhoHio &1 AT oMl § | a3
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g IR I o € | 39 AfaRad sMd W ded \le} art ff € |

In KSL-India, construction of roads started after year 1950. In the landscape
various motor roads, cart routes and several footpaths are present for movements.
Tanakpur-Lipulekh National highway is the major national highway of the landscape,
which is built up to Tawaghat-Ghatiyabagar only. About 72 km road between
Ghatiyabagar to Lipulekh is under construction. Other major motor roads of the
landscape are Panar-Gangolihat-Raiagar, Seraghat-Raiagar-Berinag-Thal-Munsyari,
Thal-Pankhu-Kotmanya-Dharamghar, Thal-Gauchar-Didihat-Ogla, Jauljibi-
Munsyari and Satsiling to Thal. Apart from these, several earthen roads are also
there.

Hill road in KSL-India
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Road Network Map: KSL-India
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JATAT: YA Dellel ¥ HF—HR
Human Habitation: KSL-India

DT Y—&TF AT DI 87% STl TTAIT &A1 § IT 8, TN Gl 1672 Al
¥ 2| AUl &3 Bl AT 0.38% W WEN &F AT 8, o qel Areral @l
13% STTAT A Bl & | &3 D 75.8% STTAIT A3 23.74% &4 H faaRa
g | WERIT: ¥ & & >70% STl Bl 9 AqdR $iY 9 UgER & |

In Kailash Sacred Landscape-India about 87% of population resides in rural
areas, comprising of 1672 villages. Urban area is only 0.38%, which contribute 13%
of the total population. About 75.8% population is spread in 23.74% area of the
landscape. In general, agriculture and livestock rearing are the main occupation of
>70% inhabitants.
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Hill settlement (Sirkha village)
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Human Habitation Map: KSL-India
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ST T (S /301a): Ui helrel ¥ es—HRd

Population density (individuals/village): KSL-India

DA &3 AR DI q9 2011 DI SO & IFAR STRIET 4,85993 B
ST 2,40,427 Y TAT 2,45,566 RETT 2 | ST8T ST B gfg 1991 | 2001 &
a9 10.95% TAT 2001 | 2011 & &9 5.13% §g © | SI—JwY AU 2001 H 1031 A
HTHR 2011 ¥ 1021 B3N © | TR 2001 P! SIRIOMT & A[bSl & IFAR 0—6 IY b
3fTaTal ¥ UE U 901 T | SIAHIT °icd 2001 H 65 &l /a7 fb#io & 2011 #
69 fdT /& faHi0 gamm 2 | STUS (TUARTTE) &1 SFET BT ST 23% STRIe
ST T 4.17% FTIFAT SIS 21 9 &5 H 1672 oG T 8, ST 690 ITH I3
@ AT & | 5D ANTRFT 3 ATEE 99 UM & foria! quriie Refa e o= 2 |
SIER 97¢] & ¥dl § AN g qRAT & IS, HIfCdT 9 DT & a4 IR 39 1T
B T SIS 2 |

According to the census 2011 the population of KSL-India is about 4,85,993.
In which 2,40,427 are male and 2,45,566 are female. Where the population increase
between 1991 to 2001 was 10.95% and between 2001 and 2011 was 5.13%. Male-
female ratio in 2001 was 1031 and in 2011 was 1021. But according to the 2001
census this ratio for 0-6 years was 901. The population density was 65 individuals
per sq. km in 2001 and was 69 in 2011. Of the total population of the district about
23% is schedule caste and 4.17% is schedule tribe. In the landscape, there are 1672
revenue villages, under 690 Gram Panchayats (GPs). Apart from this, there are 3 van
village as well, under the reserve forest. Shauka community of Johar valley and Rang
community of Darma and Byas valleys and Bhotiya and Van Raji community of Askot
are the major tribe in the landscape.

Pithoragarh city
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Vegetation

The landscape bestowed with varied vegetation types ranging from tropical moist
deciduous forests to alpine moist and dry pastures. Physiognomically, the forests,
scrub (natural and secondary), grasslands (natural and anthropogenic) and alpine

meadows represent major categories that are further divisible into a number of
communities /sub-classes.
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UGIaRUNY & Yfdd helldl 98—

Eco-regions: KSL-India

uiRReIfa vd Wiifeas w9 9 gk &=, sai-a3 a1 gaiaReiy
&3 A & | Herel &3 MRA § uem el &5 & IR Ud gh—&rd
sraRerd &, o uftad RATerll A Ul a4, Y—&= H Ja9 1fdd Sueterdr
qelT SHI-E B, S SIRIT Uf¥ad RATerd) Tearge St Ud graret Sferehem
H U O 2 | - § ufied RArerll 99-Ueurge AGURI 9 [a $H U1y
IR

Ecologically and geographically defined area is known as an eco-region
(ecological region). KSL-India has four major eco-regions of the western Himalaya.
West Himalayan Broad leave Forests are most dominated eco-region in the landscape
followed by West Himalayan Alpine Shrub & Meadows. West Himalayan Sub-Alpine

Conifer Forest are minimum in the landscape.

Table: Various eco-regions in the KSL-India

1285.7
15552
244.46

1052.5

717.89
60.35
39.82

2563.95
7120
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Eco-regions Map: KSL-India
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Il GhR (TR JAEMRT): Ufda Deller q &5—HRd
Vegetation Types (Physiognomic): KSL-India

DA J—&F AR H 12 UBR & I a1 (AT MMIRG) B ggar
A v aafa SRR (@9, snfswi @ arfig o) § o =i 2| ff 99 yeRi
H, yeiiy dIe! Ul 99 (ASEeR), SISl § doeyl, Ol &3l § T4 T &
UE ®Y W SURed 7 | fo gifted @ISt uwll @i % A1 @ o+, |a—gIfudd
A Ut & g4 F T, T, BATH I, FI—gIfidd (@) GEIAT Ul I H e
@ 99, At AT TieR (ASEER) a4 # 919, A%, @ a1, Al A1l UaieR
(Uoidrell) @ H Sigar o+, AT GegH Ul @91 H Bldl, R 99 9 Aa—YedIsd
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Twelve broad physiognomic vegetation classes have been identified under
three major vegetation categories (Forest, Scrub and Grassland). Mountain
broadleaved (Evergreen) forests among the forest category and Secondary
scrub under Scrub
and Alpine moist
meadows under

grasslan d ca tegories Tropical broadleaved forests 53.06
. . Subtropical broadleaved forests 54.57
are dominant n Subtropical (long) needleleaved forests 658.73
the lfandscape' Montane broadleaved (Evergreen) forests 726.10
Where mn the Montane broadleaved (Deciduous) forests 49.03
Tropical broadleaved Montane needleleaved forests 195.43
forests; Sal forests, Subalpine forests 154.09
in Subtropical Secondary scrub 496.51
broadleaved Subalpine scrub 206.11
forests; Sal, Toon, Alpine dry scrub 172.65
Macaranga forest, Montane grasslands 297.92
Subtmpical (long) Alpine moist meadows 673.71
needleleaved forests;
Chir pine forest, 717.89
Montane broadleaved 60.35
(Evergeen) forests; 39.82
Banj, Moru, Kharsu 2000.00
forest, Montane 563.95
broadleaved 7120

(Deciduous) forests;
Acer forest, Montane needleleaved forests; Blue pine, Abies forest and Sub-
alpine forest; Betula, Rhododendron have included.
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I YR (ISTIT / FHI): Uida delel 9 8—4Rd
Vegetation Types (Species): KSL-India

DA &5 MRA BT YOIaR i A SR f6ar T &r € | —er=
H B 22 YBR B dEID TR H 4 R, 5 STSIGAT Td 13 UHR & a4 Bl
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Species level vegetation map of KSL-India was also prepared. A total of,

22 vegetation classes having 4 grassland, 5 scrub and 13 forest classes were identified.
Four non-vegetation classes were also delineated.

Table: Area statistics of various vegetation types in KSL-India

Tl 9/ Sal forest 53.65
e a9/ Chir pine forest 671.81
Pl 99 /Blue pine forest 3.00
IARI—%wATell 9 / Alnus-Macaranga forest 54.26
SRR 9/ Lauracious mixed forest 121.16
<TIER 99 /Deodar forest 10.85
9191 3fies AT 9/ White (Banj) oak mixed forest 340.70
A% % a9 /Moru oak mixed 58.21
@Y a1 /Kharsu oak forest 195.59
Higen 3T 97/ Acer mixed forest 47.37
WX 99 /Fir forest 15.43
PR—dI A3 a9 / Fir-Tsuga mixed forest 168.53
HoYS 99 /Himalayan birch forest 154.11
JHRIGAT ST/ Euphorbia mixed scrub 39.34
¥R / Rhus-Pyricantha 122.88
ﬁﬂ‘ﬁ?ﬂ—ﬁw /Beberis-Rubus scrub 330.54
R1¥ /Rhododendron (Krummholz) 205.04
JfFTR—d $eI /Juniper-Rosa scrub 163.70
SRATBRA-AFET /Eriophorum-Themeda grassy slope 6.00
w@g /Chrysopogon grassy slope 291.50
%<l #9elT /Danthonia grassy slope 352.51
¥l / Kobresia grassy slope 313.22
728.03
2581.25
51.83
39.27
7120
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I G YfdH Dol Y HFA—HRd
Forest Density: KSL-India

I 3R] BT AU VA I &5 § B, Sl U@ Jeli | Aresiiad (>10%) &3
BT 2 | I O BT ST I JMMARVT &5 BT AT Taeam arel a7 &t # aefianvor
2| WRAY g9 FAeToT & T AMb BRI RUIC 2017 & 3Ndel & AR DA
&3 WIRT BT I ATARVT JFCIR 2016 I SId™] 2017 TP & ST RH & AER
UR 2307 o fBHI0 Aieford ©, f 547 &l oo @1f¥ie &= 9+, 1062 ¥ fdhwilo
AM B a9 T 657 a3 fhHI0 el a9 € | 59 S(fdRad 39 a¥ fbHI0 STSIAT a9
A1 Rerd €| 39 UPR Y—&3 & Rl WNNId &b BT AT 32% & JeaRoT
=

Forest cover means the forested area which is covered by the trees canopy
(>10%) and forest density is the classification of forest based in the canopy cover.
According to the State Forest Report-2017 of Forest Survey of India, KSL-India has
about 2307 km?2 area under forest cover. In which about 547 km? is dense forest,
1062 km?2 moderately dense and 657 km?2 is open forest. Apart from this 39 km?2
area is under scrubland. Thus overall it covers about 32% area of the landscape is by

forest cover.

Alpine and sub-alpine zone, Khulia Top (3500m) © I.D. Rai
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Forest Density Map: KSL-India
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Gfd= UTepfcieh ¥Tel: UldS Dl ¥ &s—HNG
Sacred Natural Site (SNS)/Sacred Groves: KSL-India

DT &7 IR H Fol 139 BIC—IT UGId ufdy e €, 2 aron
ERT WM d—<aarsil & F9ud & $s difedl | Wxféra fobar Simar &1 & | 84
F1 B < g9 W Bl 9l © | 39 <d g4 § B YbR &7 fAgred a1 R &
H1J YR HRAT ARSI B | 39 WIHl BT UTdhfad AQeFl 9 Aigiae fafdearsi &
Hag g HReT0T H AgdqUl ARG BT & | & BT o 0.5% Y—9TT <d i
 IresIed |

Kailash Sacred Landscape-India has about 139 small and large Sacred Natural
Sites (SNS). These places play an important role in management of natural and
cultural diversity. Villagers are protecting these sites for generations by offering them
to local god and goddess. These forests are locally known as ‘Dev van’. In these forests
any type of exploitation and weapons are not allowed. These places play an important
role in management of natural and cultural diversity.

" A . £l :' " g
i g P b . | .5 T % t,gNdku eshwar iacred.gr;gye, Pithora:g‘g}h
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Izd oI fafderdr &= yfds heller 4 e5—HRd
Biodiversity Rich Areas: KSL-India

DA Y &5 ARA BT AT 52% Y—9FT 99 & 2| o sd 9= oid
fafderar arer a9 1 Ao €1 MUPRFTE yawe AT (2011-2022) & STHR
Y—&3 ¥ 16 UBR b a9 ©, S 2389 YWY Y, 13 TGN Ui, 193 Uell garferT,
09 SHITR, 19 TNY, 90 ATl UoTIfoa!, 38 TR Siwgall &1 Ul & 2 |
q &3 H ST 15 I olg fAfdedr aret &F fTedE §, oRi— JddhaR, disey,
eaol, AfSHTETe, fOUATdaR, TRIBIC—Urdle Ya-ear, AvsSHT °Ie, dqd, ORI,
HTAAT €U, TRETE], RAEre—a3TanT, fSarerd, Tueeg, [Tl d e 37e 2 |

About 52% land of the Kailash Sacred Landscape-India is covered by forest area
including some of the highly biodiversity rich forests. According to the Management
Plan of Pithoragarh Division (2011-22), in the landscape, there are major 16 types of
forest types representing 2389 angiospermic plants, 13 gymnosperms, 193 birds, 09
amphibians, 19 reptiles, 90 fishes and 38 -mammal species. The landscape represents
about 15 biodiversity rich areas namely Thalkedar, Shorlekh, Dhwaj, Chandika ghat,
Gangolihat-Patal Bhuwaneshwar, Chandika Ghat, Sandev, Ghandhura, Kalamuni-
Khaliya Top, Gori valley, Chiplakedar, Himkhola-Karangdang, Chiyalekh, Napalchu
nala and Ralam.

Table: Biodiversity rich area with their unique features in KSL-India

70

Name (elevation range in m.)

Characteristic features

Thalkedar (1600-1980)

Known for endemic Trachycarpus takil population in the region, rich in bird and MAPs at lower
elevational area. Excellent wildlife habitat.

Saurlekh (1800-2100)

Dense Banj oak forests, excellent wildlife habitat and high bird diversity

Dhwaj (1850-2450)

Dense Mixed forest, high plant diversity, ideal habitat for wildlife eg., Common leopard, black
beer, Goral, Barking dear, Wild boar etc.

Chandika Ghat (670-1050)

Rich sites for butterflies, Golden Mahaseer, low altitude plant diversity.

Gangolihat-Patalbhuwaneshwar (1520-
1800)

Few old Deodar stands and good population of Myrica esculenta, high bird diversity.

Sandev (1650-1750)

Known for Cythea spinulosa (tree fern) an endangered fern species and good
orchid population on way to Chaubati. Ideal habitats for wildlife and bird
diversity

Ghandhura (1800-2150)

Good forests of Rianj (Q. lanuginosa) mixing with old Banj oak forest. Makes for
buffer zone for high altitude wildlife during winter season.

Khaliya top (3200-3730)

Medicinal Plant Conservation (MPCA) site, home to several MAPs and wildlife.
Monal, barking dear, can be easily spotted there.

Gori valley (1000-1550)

Excellent habitats for orchid diversity, more than 120 species are reported.

Chiplakedar (3500-4400)

High altitude spiritual site, home of high altitude MAPs and RET species eg.,
Aconites, Sassurea obvallata, Primulas etc.

Chiyalekh (3300-3400)

Having elements of cold desert and great Himalayan region, home to many
MAPs and 2 endemic species.

Napalchu nala (3600-3700)

Community protected forests, dedicated to local deity. Rich in MAPs eg.,
Angelica glauca, Podophyllum hexandrum, Allium spp. Polygonatum spp.
Habitat for Himalayan Musk Deer

Panchachuli base (Dugtu) (3500-3800)

Rich in MAPs, ideal habitat for Himalayan Musk Deer, Black Beer etc.

Ralam valley (3100-4500)

Hot spots for MAPs, specially known for Cordyceps sinensis a parasitic fungus.

Chandika Ghat (670-900)

Rich site for Golden mahaseer and butterfly diversity.
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Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.

Biodiversity rich areas: 1-Thalkedar, 2-Saurlekh, 3-Sandev, 4-Ralam
valley, 5-Panch Chuli, 6-Napalchu Nala, 7-Lamkeshwar, 8-Kalamuni,
9-Himkhola, 10-Gori valley, 11-Ghandhura, 12-Dwaj, 13-Chiyalekh,
14-Chiplakedar, 15-Chandika ghat
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IS 31 a1 T [IAR0T & Ulda heflel ¥ Sa—HRd

Distribution of Banj Oak (Quercus leucotrichophora) forests: KSL-India

g1 @ fafa=1 gonfoal § A% 8fid a1 9191 3l (Quercus leucotrichophora)
qe $HaTs dTel &30 (1000 ¥ 2500 Wo) H AYH HY H UMAT ST & | DA ¥ &85
H T 155 I fdHHI0 M H 99T & el Wl &, oI 60 I fdHi0 IR ae
&3 § qAT 95 ¥ fdhHl0, MRfATT a9 & @ dTex R & | g8l #ed SHaTs (1000—2500
Mo) arel el H B e dR gard BNl 8, O b $99 B ddhS! 9 AR B foIw
T g 991 W) 8 R 8d § | STotarg avreRen & srfaRad ff it & a=
AT & forv sMe TRRAfA®I |ag ye & ® |

Of the various species of oaks, the white oak or Banj (Quercus leucotrichophora)
forms extensive belt along the middle elevation (1000-2500 m) in the landscape. KSL-
India has about 155 sq. km area under Banj oak forests, of which 60 sq.km falls
within reserve forests (RF) and 95 sq. km lies outside the RF. Highest cover of Banj
oak was recorded between 1801-2200 m elevation followed by 1501-1800 m asl. Banj
oak forests in the landscape are mainly distributed in Thalkedar, Chandak, Saurlekh,
Dhwaj, Sandev, Jaurasi, Ghandhura, Munsyari, Dharamghar and Gangolihat areas.
Besides, being a climatic climax, Banj oak forests provide numerous ecosystem
services to humankind.

Banj Oak forest (Nakot-Chandak)
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Distribution of Banj Oak Forests Map: KSL-India
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AT TR / DTST TSl T [IART &3 Gfds Dhelrel ¥ Sa—HRd
Distribution of Yartsa Gambu (Ophiocordyceps sinensis). KSL -India

YRA § DHeAlel ¥ & qaieid IMEi g/ Brel ST TgRal &3 o | Il T4
J—&3 & gRIAT 9 TIRIN [AhMaEvs & Iod f2aerl &30 (3700—4500 1) #
DRI & ARHAT aTel TRIT A § IR ST & | Giay T 180 | Mfdd
Tial @ 10,000 ¥ 3fT&® ANT HS G S & AelH H 39 91T Sl A AT T / Bl
SISl DI UHAT B © | I8 &3 H I, SRA1, W, dierd vd red \ifedl &
Fd GG S H U SIIer
gl & B dellvie Jegdd 9
ST g7 © fob —&r= 1 56 o
fHfio & It T / DIl TS|
@ forg SIEEY
UG T AT 234 9 fBHI0
&5 HH SUgdd grl AT 2 |
q &3 H foudale / fouaraar
g ReH &F I TR/ DS
SRS ER

KSL-India is one of the
largest production site of Yartsa
gambu in India. It is found in high altitude areas (3700-4500 m), mainly dominated by
Kobresia spp. of Munsyari and Dharchula blocks of the landscape. Every year, more
than 10,000 inhabitants representing from >180 villages goes to alpine pastures for
the collection of Yarsha gambu. Yarsha gambu is mainly distributed in lower part of
Byas, Darma, Milam, and upper ridges of Chaudans and Ralam. In the landscape,
about 56 km? area is highly suitable and 234 km? area is suitable for the growth. The
hot spot of Yarsha gambu in the KSL-India are Chiplakot/Chhiplakedar and Ralam
region.

Temporary tents pitched for Yarsta Gambu collection at Chhiplakedar
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Distribution of Yartsa Gambu Map: KSL-India
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Izd g fAfdgdr &= ufds Herer 4 Sa3—HRd
Biodiversity Rich Areas: KSL-India

DA ¥ & WRA BT AT 52% Y—9FT a9 &5 & | FoH aFia Sea oig
fafderar arel o= ft affafera €1 URFIG Yewem Ao (2011-2022) & AR
Y—&F H 16 UHR & a9 o, Sl 2389 GWIII U, 13 T=dIol U, 193 Yell yererl,
09 SR, 19 TINY, 90 Hoell YoM, 38 TNl Si=all &1 ufaffea &=d 2 |
q &3 H oI 15 Jed oig fAfGYdr aret &3 fTemE €, - JddhaR, dlseld,
o], dfsdrare, fBUdTdhaR, Telsle—Urdrd Ya=dR, avsHl HIe, |ad, T,
BT SlU, TRETE], fRAEre—aoRianT, farekd, Tue=y el g XTed Al 2 |

About 52% land of the Kailash Sacred Landscape-India is covered by forest area
including some of the highly biodiversity rich forests. According to the Management
Plan of Pithoragarh Division (2011-22), in the landscape, there are major 16 types of
forest types representing 2389 angiospermic plants, 13 ggmnosperms, 193 birds, 09
amphibians, 19 reptiles, 90 fishes and 38 -mammal species. The landscape represents
about 15 biodiversity rich areas namely Thalkedar, Shorlekh, Dhwaj, Chandika ghat,
Gangolihat-Patal Bhuwaneshwar, Chandika Ghat, Sandev, Ghandhura, Kalamuni-
Khaliya Top, Gori valley, Chiplakedar, Himkhola-Karangdang, Chiyalekh, Napalchu
nala and Ralam.

-1 o .| i i ]
; i : |- A e & ‘
* Earie Chaulai (Amaranthus sp) crop is Byas, Chaudas, Darma amd Milam valleys |
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Agriculture and Pulses Rich Area Map: KSL-India

Legend
@ Block Headquater
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Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.
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VAT UG I & Ufds el ¥ &s—HNG
Grassland and Alpine Meadows: KSL-India

DA ¥ EF—RT H BIc—dg 30 ¥ AfdH AT &7 ©, T 55,000—60,000
q 31 wg /IHRAl ufday 78 9 RydwR A8 9@ IRE/FIHE & oy SRl 2 |
fUBel U <% | gl § dls—TeRl @ 9T § dd gfg Tol a3
S | gearell 1 aofl A faue 81 8l 8, [ WRev1 d Yol ®I Jaegehd]
21 3% Ol 9 9T & fIges & AdHax, WRUdAR] &1 =07 Jsnfe faftsi | o
BU AMfed YN §RT UTK BT ST Fehal © | aaae ¥ redlicr ariRRefde a3
@ SHAT B A1 ATl H AT @ Al Bl R BT AfT 7w 2 |

In Kailash Sacred Landscape-India, there are about 30 small and large alpine
meadows (Bugyals). In these alpine medows every year 55,000-60,000 sheep/goats
go to grazing during summer months (May-September). Few alpine meadows are
degrading rapidly and requires immediate conservation and regeneration efforts.
These meadows can be managed in scientific way by collective management of
water, soil and control of invasive species. Today monitoring of the changes in these
meadows and establishing Long Term Ecological Monitoring (LTEM) plots are urgent
requirement

Alpine grassland on way to Wilsia (Jeolingkong)
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Legend
@ Block Headquater
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= Alpine Meadow

Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.

Alpine meadows: 1-Palang Gar, 2-Chhiyalekh-Garbyang, 3-Nabedhang,
4-Nampha, 5-Kuti-Sela Yangti, 6-Jeolingkong, 7-Bedang-Dawe, 8-Baun,
9-Dugtu Bugyal, 10-Sipu-Mahadev Khola, 11-Balchhi Dhura, 12-Lissar valley,
13-Chhiplakot, 14-Shyama Gwar, 15-Molepani- Primula Valley, 16-Dhunkhan,
17-Khaliya - Rurkhan, 18-Marjhali, 19-Rajthor-Barjikang, 20-Yangchari,
21-Galpari-Sibu Gwar, 22-Tola-Bhadel Gwar, 23-Sumtu-Khelanch, 24-Laspa-
Poting, 25-Martoli, 26-Shallang/Lwan, 27-Ghanghar-Pachhoo, 28-Burphu,
29-Bilju, 30-Namik.
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BT q—&3 H 99 1976—2011 b daclld Bl Ref:
Gfds Dl q &aFA—HRd
Changes in Agriculture since 1976-2011: KSL-India

DTl -7 AR ¥ BfY -8 F§ A geadl B ST b B forg
faf=1 auf (1976, 1999 T 2011) & SUUEI BRIH BT AT fhar Tar| a9
1976 H DA J—&F ARA BT 713 (10%) I &0 J—9TT SN g F sresiied
Rare fhar Tam, 1 a9 1999 H 655 (9.2%) a%f fdb#lo T a9 2011 H 6665
(9.3%) T fHfio urar 1| BN A F a9 1976 H 2011 Th AT SHalg Al &3l
(>2000 #i0) S ¥, TRAT G Aem @ifcdl ¥ & 9R—l T | A SN & Wl A
fhT O™ & HROT TR FeE § gRafid & 8 £ |

KSl-India had 713 (10%) km? area under agriculture in 1976, which was
recorded about 655 (9.2%) km2 in 1999 and 666.5 (9.3%) in 201 1. Drastic reduction
in agriculture land was recorded since 1976 to 2011 mainly in the high altitude
regions (>2000m) (eg., Byas, Darma and Milam valleys) of the landscape. These fellow
land are turning into the grasslands.

%, _'..-':'- - i'_".- _—
- h e .—;;"' 1 "-‘:- --'."H- [ T s AL, 1
d : Y R A Abpt}dqefl Agrlc_p-ltuge field of Kuti village
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Changes in Agriculture since 1976-2011: KSL-India
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Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.
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a9 & H 99 1976—2011 dh dqelld Dl Reld:
Ufds el 9 &aA—HRd
Changes in Forest since 1976-2011: KSL-India

SWE 9 U< BREEN & AER W qY 1976 H HeTel J—&= ARd BT 2388
(335%) a¥ fdHlo Y—wNT a1 3mesiiad R&re fhar a1, S 99 1999 H 21534
(30.2%) @i fdHio @ a9 2011 # 1880 (26%) @ b0 & T B, R”orad o= #
IRad= T faged el (- fUdRETe, TMeige, RIAN, SISiEle, dAeleT d
IR & AU M Ty 72T 2 |

Based on the satellite imageries, in the KSL-India about 2388 (33.5%) km” area
was recorded as forest, which was 2153.4 (30.2%) km? in 1999 and remains 1880
(26%) km? area in 2011. The more degradation in forested area is observed around
the town eg., Pithoragarh, Gangolihat, Berinag, Didihat, Kanalichina and Dharchula.

(a)

Changes in forest (increasing) at Dugtu village (Panchachuli area) (a) Year 2004
(©Dr. G.S. Rawat) (b) Year 2016.
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Changes in Forest since 1976-2011: KSL-India
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Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.
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AT &5 § 99 1976—2011 TP Gl BT RAfT:
Gfds ATl ¥ eF—HRd
Changes in Settlements since 1976-2011: KSL-India

DA Y-8 ARA H I & H ay 1976 9 2011 P JAD glg
Reare & T 2| 99 1976 H Y—&F &1 31.7 I fHflo 9T IMIT & F o, i
Iy 1999 H TghX 74.7 ¥ b0 9 99 2011 | 137.4 I fbo 8 AT | TH TR
AT &3 H 0.45% ¥ 1.9% TP Bl IR A1 I A BT gl Tol Bl TN
2, o g RETG, Teligle, sRIANT 9 IRl eral § gglad] urir il
gl

In the KSL-India excessive expansion is recorded in human habitation since
1976 to 2011. In the year 1976 about 31.7 km? area of the landscape was under
habitation/settlement, which was reached 74.7 km? area in 1999 and 137.4 km? area
in 2011. Thus, habitation area is increased 0.45% to 1.9%, overall more than 4 times
high than the year 1976. Majorly Pithoragarh, Gangolihat, Berinag and Dharchula

areas have shown increase in habitation area.

Changes in settlements in Pithoragarh town (a) Year 2005 and (b) Year 2018
(Source: Google Earth)
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Changes in Settlements since 1976-2011: KSL-India
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Prepared by:

Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.
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Y—&ls Heldl
Landscape Vulnerability

R o, st siRerar, STy Rads v AfEt @ B we o
B S 9 FaaTeiial &5 2| 37 Uafdd Muerell # e, a1, AMd—a=ioiid
| o oik @5 <ol § R—<er TR & ol a1 oe TR THw & 3
| PR €, O & B i fasra @1 g o gt gl € |

Varied topography, geological instability, climatic variations, and turbulent
nature of rivers make the Kailash Sacred Landscape-India area vulnerable to
various kind of natural hazards viz., landslide, forest fire, human-wildlife conflict
and at places spread of invasive plant species, being known to cause major losses
to ecosystem, resources, property and life in the region and thereby affecting its
process of economic development.







Y—Fel (arfdep) uHTfad et Ufds dhallel ¥ eF—vRd
Landslide (actual) Areas: KSL-India

DA Y SF—ART H IRISA U4 AN [dbrqEvs) & TR 9 Blell
el @& Ser & § Red v—aF, qRae Ifdmdr aret &5 2| a3 H
SURIT T 518 RIS &A1 Bl Iod [qve IUUBR BRH &I A8a A
ferfea o a7 &, ST —&1F &1 7.16 T fhHI0 1T &5 2 | T R
gl H T 25% G &F Bl ardidd R &1 Famu 1 fdar |
YRIGHI & WIS Aber I Sd 8IAT © b 39 qRIAT I I—&F & T
35 Tq A YA 81 X © | STel e~ 3 200 Hlo I &I aRfe & 4
196 9 500 HIex &I R # 227 wa Rera T

The northern part of the landscape precisely Dharcahula and Munsyari
developmental blocks are greatly prone to landslides and a few places evacuation has
been flagged for residents. Landslide in the rainy season are common phenomenon to
break connectivity within or with outside the area. A total of 518 landslides have been
marked with the help of high resolution satellite datasets and 1/4th of them were
verified on the ground. The actual landslide effected area is about ~7.16 km? area
affecting directly to about 35 villages. Whereas if created a buffer of 200m radius from
the village, about 196 villages, and within the radius of 500m a total of 227 villages
are being affected in the landscape.

e il L " A j Landslide in Byas valley
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Landslide Map: KSL-India
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Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.
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Y—RGl- AHIdd A fds harel ¥ eF—HRd
Landslide Probability Map: KSL-India

YR avTad &l & v ¥ s &3, Ul {Raed gedmRl &
SHHRI, T4 AMGl Ud faRivdiel g da S IfafafeRl & SR W)@l
ST 21 39 UBR B TUERN B BT A A BT Uh Feayol &
&7 g, o AiReery fieror g oy fey od €1 dare g—aF 9Rd o
ISy § I |IId &3l @1 0T & oI acdE | Sl Jisd Bl SUANT
fpar a7 S— (A) IfrdaR TRl (AaTe) Aisd, (B) oot XRad Hare™ #dfed,
(c) wEdmew g0 died (D) AMRGd WRad dfsd | IWad IR Hieadl &
YR R [ 3iFd G Afed (E) TR AT 131, ST Rae & Soa FH1aT
&3 BT YSRIT BT © | Y—8F | STUHR J—RIod FRIId &3 JTRINT iy o
@\ (B) # U e dre &F) TN 94 & Hdel ST UG I AE @
ST TATTH &5 T GRIAT s H Blefl T4l & SHUN ST &l § i T F |

Prediction of landslide hazards zone depends on the knowledge of past landslide
events, terrain parameters, geological attributes, anthropogenic activities is one
important field of geo-scientific research in which statistical classification rules have
been applied. By using several exiting models viz., (A) Maximum entropy (MaxEnt)
model; (B) Weightage Linear Combination model; (C) Mahalanobish distance model,;
(D) Generalized Linear model. Based on above four models Combined mean probability
model (E) was derived, which shows high probability zones (dark red colour in map
(E) of landslides mostly fall in lower catchment of Gori River, upper catchment of
Ramganga in Munsyari block and along the Kali River in Dharchula block.

Active Landslide at Khet-Tawaghat .;,
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YAy AR (WS / qBRAT): Ufds derer i SR

Migratory Routes (sheep/goats): KSL-India

Jed Aol Ud garel &1, 58 IRAREIT wU ¥ aRas 9 §RT
tl?:gsﬁ D ENEVACUIE! @ foIv ITANT H AT SIaT 8, ! IRMTE (rangeland)
®HET ST B | Dellel Y—&F AR & AT &3 H AHER: 98/ IHRAT Td
TR/ @eeRl §RT AR /AT [T SIrar & | J—ad | Red erT |1 gearell
H =R /G fbar Sirar g, Sigl uiiay Tl & de| d w9y 9 RAaeR qgEl
P Y I 55000—60000 9IS/ IHRAT, 6000 T /TS T 4000—4200 TR
S ATl &3 H R /A B 8 | Al & Fel § I U Ta & AUE
Td ST B HIER &3 (SAPYR, YUIHNI, GRAIQRT, AR, HaRYR) & I+ H
IR /G S forg o €

The temperate and alpine pastures in this landscape, which have traditionally
been used for livestock grazing by the pastoral communities, are also termed as
rangelands In the alpine region of KSL-India, grazing by sheep/goats and cows/
mules are common in almost all the meadows. Approximately, there are more than
55000-60000 sheep/goats, 6000 bovines/horses and 4000-4200 mules grazed during
summer season between May to September ever year. During winter months, these
livestock graze around the villages or nearby forest of Bhabhar region of the state.

Grazing near Parvati lake (Byas valley)J
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Migratory Route (sheep/goats) Map: KSL-India
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Prepared by:
Uttarakhand Space Application Centre, Dehradun as part of KSLCDI Project.
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Hifcrep! Herdn: afds helrel q aa—HRd

Physical vulnerability (Landslides, Forest fire, Invasion by
Lantana and Camping sites): KSL-India

DA ¥ &F—9RA UIRRATHIT wd A Faaeld, YT wU d IReR Td
YHud gftc | Afha &3 2, s SR 83 3Fd Uidhiad AueRil & gfc 4
98¢ Aol B | S §B IMUSN UIgfas gl 8, Sererva: sifugfe, qeged
Safe F TS AMd [T a1 A Tfafaferi gR1 @Ra o B)l €, o ad i @
3T IR IR—TRATRI USRIl BT &0 WY | hot T | A FAK HRB (HADR Y&
& T 258.72 A 0 Y—HT BT RS AIGTN 9T &, I 3 IR &
& P 3MMAPH WETTA BT YHIAT B & | ASHT BT AT, 9U Sefig el &= # 8ic
Sl BT i, ANIRET IR SruEfdd g i vd a1 Sifal & A erdll | Al
B V4 IRV 8, ol uRTe & UIRRIfIS §F W Uel 37 el ®U ¥ Agaqu
f owrg Srerd € |

Kailash Scared Landscape-India is ecologically fragile, geologically unstable and
tectonically and seismically active. Owing to this growing natural disaster incidence in
the region, the landscape is highly vulnerable to many hazards. Some of the hazards
are natural eg., Landslide, however some are man-made or accelerated by human
activities viz., forest fire and widespread of invasive plant species. Natural hazards
being known to cause major losses to ecosystem, resources, property and life in the
region and thereby affecting its process of economic development. Construction of
roads, developments of small town on fresh alluvial soil, uncontrolled and unmanaged
forest fire, and loss of habitat for wildlife are some of the examples that have direct or
indirect but significant impact on the ecosystems of the landscape.

Table: Area affected by various hazards in KSL-India
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Physical Vulnerability Map: KSL-India
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Management of Resources

Uttarakhand Forest Department and Van Panchayat manages
the large gamet of natural resources of the landscape. There
are one Wildlife Sanctury, 7 Forest Ranges and 1620 Van
Panchayats.
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ARIET &F (RIRUY U4 JRIENT d+): Ulda hellel 4 &d—49Rd

Protected Area (Wildlife Sancturay & Reserve Forest): KSL-India

DA q HF—RA H UPh A WRIET &3 DT RV &, o] URMd
SITERTAAT TeIoita FReT0T JMIH 1972 T IR 18 & IicId 1986 H AT Y: 2004
¥ SR g8 7, T I AR dhlelld 3RDIC Yol & T SMRIA a1 289 ¥ fdhlo
qerm 225 9 foHio Rafaer a1 9 85 a7 fh#i0 HY YA FHot T 600 T 10 BT
3R TN BT 13T B | 9 WIT &7 79853 TSR (7985 a7 faHio) &5 SIRfrd
99 &F g, S 2 SU— 9 YA, SISEIe ([URTTE, SISIEle, 3RBIC U4 TR ¥
TG FRT (R, SR, TIeHEle ¥of) @ ST 7 a9 51t # o1 2 |

In the KSL-India, Askot Wildlife Sanctuary is the only Protect Area (PA). The
first notification of the sanctuary made under article 18 of the Wildlife protection act
1972 in 1986 and again in 2004. Of which, all the reserve forest (289 km?) of the then
Askot range, 225 km? Civil forest and 85 km? Agricultural land, overall an area of
600 km? area form the Wildlife Sanctuary. The KSL-India has 7 forest ranges under
2 sub-divisions namely Didihat (Pithoragarh, Didihat, Askot and Dharchula ranges)

and Berinag (Munsyari, Berinag, Gangolihat ranges) covering 79853 ha (798.5 Km?)
area.
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Protected Area Map: KSL-India
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Prepared by:
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I UATI: IS Dol q EFA—HR
Van Panchayats: KSL-India

DA ¥ &F—HRA H T 1620 I9 YDA &, TSTIhT &ABe 2,84,742 TIAR
(2847.42 ot fHHl0) B | S99 W 99 GOl BT 4270.28 BICAR &F IMRFEAT I B
M 7 3R oy Rifde ArM a4i 3 Rerd g | 31fdeier a9 u=mad o Ud 9ia 3l
a9 W BT © | &3 H T 48 I UARK g Al ddl Bl Sfedar aret
&3 ©, Sl 4463.10 TICAR &F H ol & | 394 TR a9 U (14223 TFCA),
SIEIEIC a9 Y9I (1379.3 BdcaR) 3IR fUdRITE a9 U (1622 2acaR) & & YA
2| &3 ¥ 99 Garad 1 2R W 45,500 TICIR TBE D § | I—&F DI Gl 1620
I gargdl # W AfABIT a7 GArGl (1405) BT &FHS 100 TICIR A HH ¢ | &
# Bael 30 99 GATI T €, FTHT 5 1000 TACIR W 31D B |

Kailash Sacred Landscape-India has about 1620 Van Panchayats covering
2,84,742 ha (2847.42 km?) area. Of which about 4270.28 ha area of VPs are under
the reserve forests and rest are in the civil soyam forests. Most of the VPs are covered
by Chir pine and Banj oak forests. In the landscape, about 48 VPs are dominated by
pure Chir pine forests covering 4463.10 ha area in Gangolihat (1422.3 ha), Didihat
(1379.3 ha) and Pithoragarh (1622 ha) forest ranges. Van panchayats in the landscape
are varies from <1 ha to >45500 ha in size. Of the total 1620 VPs of the landscape,
most of the van panchayats (1405) are less than 100 ha in size. There are only 30 VPs
having are >1000 ha.

Protected Van Panchayat near village -Kanar
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Van Panchayats Map: KSL-India
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