The North Pole Beyond the Third Pole

“Projected changes in global temperatures and local precipitation patterns could
significantly alter the altitudinal ranges of important species within existing mountain
belts and create additional environmental stresses on already fragile mountain

ecosystems “- Guisan et al., 1995
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Goal and Objectives

Identify the drivers of Conduct focussed research on terrestrial
landscape change and aquatic fauna and their habitats,
(climatic and microbial communities and their role in flow of
anthropogenic) in the IHR ecosystem services in the IHR
and their effects on the
ecological systems l l
5 l : sDea‘nlt?:l:l)I:nd Undertake climate
ev.el.op monitoring and >P . change scenario

Decision Support __» Interoperable <— analyses and visualization
Systems (DSS) for selected dai.:z.:lbase t0 for predicting potential
indicator species in the IHR I)acflliltl:t/a;ee:i:icj)n effects on fauna, micro-

l i flora and their habitats
Build capacities within Wi l
and of other stakeholders l

for sensitization and to
enhance capabilities for
negotiations at the national
and international forums

Goal: Develop strategies to mitigate climate change
effects on wildlife species and their habitats in the
Indian Himalayan Region (IHR)




Conceptual Framework Approach

Desk Review & Secondary Data Inputs from networking Field Surveys in the Selected

Cocate partners & (v 2w River Basin
} \ " ’ ' T
Integration of Data 6°
from all Themes ~*
\ N
Analysis of Secondary Development of Inter- Analysis of Field
Data and Report operable Spatial Database Data and Report

. i

Integration of Analyzed [ Scenario Building
W\ ===\
and Report Outputs (ff' (l——% and Visualization —

Comprehensive Report
on Vulnerability Indices

Interim Policy briefs = of Outputs /

Enhanced Capacity for Policy formulation and
climate change negotiations



Study Area: three river basins in three Biogeographic zones in the Indian Himalayan Region

AT BFMFE BLSrOTE BHIaTL ST L
[} 1 1 1 1
Iﬁ z
£
= r
Il=\‘—
A
= Bl r ] 530 fral
Kilamiatars
’ Legend
- [ ] state scuncar Elevation (m)
e T 564
('/" D Irkenzk e Slady Ared - Gl Al
; Bhagirathi Dasin | Ilr dian Himalayan Sistes = Low | BE
N (Ll rtar ik an ) 5
B
P /‘P -
= _'_._,3 .
= el
= ! oy ‘L]J"\-l'-_r:'
VAN i
[
i Jf{ Teexia Rasin
- [ Sikkim)
=
| &
3
= [
£
™




T | TN TR I PR : G N

\r

Fine-scale weather information collection
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Fine-scale weather information: preliminary results

Temperature in Bhagirathi Basin in Autumn and Winter (Oct 2016 to Feb 2017)
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Fine-scale weather information: preliminary results

Relative humidity (%) in Bhagirathi Basin (Oct 2016 to Feb 2017)
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7

Conduct focussed research on terrestrial and aquatic fauna and their habitats, microbial
communities and their role in flow of ecosystem services in the IHR

.

:Thematic Areas ]

[ Terrestrial ecology]

Microflora and fauna
(Lichen, soil bacteria, soil
nematods)

Insects (Odonates)

Herpetofauna (Amphibians)

Amphibians
Birds (Galliformes) Arachnids

/

Mollusks

-\

Mammals (non-volant)

[Aquatic ecology ]

f Bryozoans WbBrachiopod
Fis h . }e Vertebrates
chinoderms
[ Human ecology ] il

Coelenterates

Livelihood and ecosystem 5{ e

. Protozoans Frospyees
services



Objective Conduct focussed research on terrestrial and aquatic fauna and their habitats,
microbial communities and their role in flow of ecosystem services in the IHR
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Soil sample collection
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Species identified ~100




Framework for micro-flora status assessment

Bacteria, fungi, lichen
identification

:

Diversity and
community structure
analysis

Soil microbial activity

[ Microbia_l function }

!

[ Enzyme activity }

™\

[ Microbial Community] [ B-glucosidase } (Phenol
¥ | oxidase
[ Soil DNA extraction } l

emperature gradient

L . "

[165 rDNA and 18S rDNA amplification } 10 °C — 40 °C
4

o'/ (e _ :
IISER KOLKATA [ 96 clones Sequencing ] Temperature sensitivity
. v Q10 values ( <1, =1, >1)
Collaborations

[ Phylogenetic analysis }




Bacterial genus identification

(n=4 habitats): 384 clones
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Warming experiment: Open Top Chamber (OTC)

Site selection:

FIat terrain |
Dominant herbaceous vegetatlon
Mmlmum rock/stone cover
‘ Similar vegetation composition
‘ |n5|deu0,TC anﬂd controlled plot

Data logger outside



Warming experiment:
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Preliminary Observations: Green cover

¢ . et »-.'.e
.’ﬁ. A RN

" ‘ Mz '3 N o, : g
4 = o S - [
SR T, e & #*.06/05/2017.
‘ E) ' h
» L - . Y (RN '
T 2 o/ . '
Sl -« ‘/ "\ " l'l.\ S B -
ey’ A0 TS N N .
.‘/ -"( ' e 2 <) ~ /‘ _
£, R Lot s Fy,
| {‘,// 7 Y £ ‘-,‘ ™ J 1{. "
o o b, ' | p -
' t}".’*\'f. i -k ‘| 3 o
B SR T Yo S
Y T N R R
s Uk, W Yt ) LU
" P SR AR e,
;' s ": E R A g ,;E bt . EN
v f aan e T L SN
s fadl : V g ."\-I».“-d- 2\
- - " R oy % -
f‘.‘\ ' ‘\ '-. ": Y b .'_",;k_. 1 ',} .
st _‘ N _~:‘ - 7 £ ‘1 \ % v 5 ”
e Y LA B0 ® e
. / - 2 :
/—:1’ = ¥ \ H »
S oA |
s’ g\ NS T S HEpe



Lichenometry
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Soil Micro fauna Framework for micro-fauna status assessment E}g@

Collaboration |’
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Conduct focussed research on terrestrial and aquatic fauna and their habitats,
microbial communities and their role in flow of ecosystem services in the IHR

4

Odonates (85 speues)

| erlal

Fish (155peCIes) -l‘ Amphibians (12 specie!
Drag | isu: h

Camera Galliformes

Trapping (n=290 (9 species)
locations, 3057

Wghts)

Mammals
(39 species)

Nettlng (n~1'28 pomts)




Species richness along the elevation gradient
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Elevation range
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Goal and Objectives

Identify the drivers of Conduct focussed research on terrestrial
landscape change and aquatic fauna and their habitats,
(climatic and microbial communities and their role in flow of
anthropogenic) in the IHR ecosystem services in the IHR
and their effects on the
ecological systems l
5 l : sl,)ea‘nl'c?::l:nd Undertake climate
ev.el.op monitoring and >P . change scenario

Decision Support - nter-operavle analyses and visualization
Systems (DSS) for selected dai.:z.:lbase t0 for predicting potential
indicator species in the IHR Lacfllilétla;z:i:in effects on fauna, micro-

l i flora and their habitats
Build capacities within Wi
and of other stakeholders l

forhsen5|t|zat||3c.>|-r:.an<;| e Goal: Develop strategies to mitigate climate change
ennance capabliities Tor effects on wildlife species and their habitats in the

negotiations at the national , , ,
and international forums Indian Himalayan Region (IHR)




Landscape Ecology & Visualization Laboratory (LEVL)

The LEVL is established under the National Mission for Sustaining the

Himalayan Ecosystem (NMSHE), a program being coordinated by the
Department of Science and Technology (DST), Govt. of India

« The aim of this centre is to the research findings to the public and other

stakeholders through 2D and 3D visualization outputs to influence the policy
and decision making




Climate Change Scenarios and Projections Analytical Method

Output of 19 Global Climate Models (GCMs) from IPCC Worldclim
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Climate Change Scenarios and Projections: IHR states
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Climate Change Scenarios and Projections: IHR states
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Goal and Objectives

Identify the drivers of Conduct focussed research on terrestrial
landscape change and aquatic fauna and their habitats,
(climatic and microbial communities and their role in flow of
anthropogenic) in the IHR ecosystem services in the IHR
and their effects on the
ecological systems l
5 l : sl,)ea‘nl'c?::l:nd Undertake climate
ev.el.op monitoring and >P . change scenario

Decision Support nter-operavle analyses and visualization
Systems (DSS) for selected dai.:z.:lbase t0 for predicting potential
indicator species in the IHR Lacfllilétla;z:i:in effects on fauna, micro-

l i flora and their habitats
Build capacities within Wi l
and of other stakeholders

forhsen5|t|zat||3c.>|-r:.an<;| e Goal: Develop strategies to mitigate climate change
ennance capabliities Tor effects on wildlife species and their habitats in the

negotiations at the national , , ,
and international forums Indian Himalayan Region (IHR)




Interoperable Database Generation

Compiled 35 datasets under 7 themes
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Interoperable Database Generation Species Distribution Database

Amphibian Distribution (1872 to 2016)
(North-Western , Western Himalaya)
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Interoperable Database Generation Species Distribution Database

Musk deer (Moschus spp.) distribution in IHR

1981 to 2015
39 Secondary data sources reviewed
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Interoperable Database Generation Species Distribution Database

Snow leopard (Panthera uncia) distribution in IHR,

1923 to 2014
36 Secondary data sources reviewed
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Capacity Building

Research papers published
Reports/Monographs/Internal publications
Workshop/ conferences/ seminars/capacity building
programmes organised

Number of personnel trained by the Task force

Number of Task force personnel trained

International Exposure

Need for targeted education programme for preparedness and
formulating adaptive strategies in the Indian Himalayan region
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New Range Records for Uttarakhand
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New Records for Uttarakhand ‘




New Records for Uttarakhand
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New Range Records for Bhagirathi Basin .il‘

. Tiger. Panthera tigris
/. .~3000m
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-»1\4. % New Records for Uttarakhand (Anisoptera & Zygoptera)

——

% O Tribhuvan Sing

Cerlagrlon fallax (3) (Ris, 1914)

© Shuvendu Das

Pseudagrion microcephalum (') (Rambur, 1842) Gynacantha subinterrupta(d’) (Rambur, 1842)



“% New to science species based on
| Morphometric analy5|s (Anisoptera)

- 3

Anotogaster sp. September (3') closely related to

Anotogaster basialis © Shuvendu Das~



New to science (Amolops sp)
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Amolops nyingchiensis Jiang, Wang,
Xie, Jiang, and Che, 2016




Future Plans

Identify the drivers of

landscape change
Will be continued for other
IHR States

Develop monitoring
and Decision Support
System

Indicator species
identification and
vulnerability will be
assessed

Build capacities
Will be continued and efforts
will be enhanced

Conduct focussed research on terrestrial
and aquatic fauna, microbial communities,

ecosystem services in the IHR
will be continued in Bhagirathi as well as other
Basins (initiated in Beas Basin for aquatic

/ systems and mammals)
\’

Develop l
spatial and Undertake climate
inter-operable change scenario
database . analyses
collation from Predictive modelling will be
all themes and initiated after finalization of
task forces modelling procedure
initiated

¢ l

%

Goal: Develop strategies to mitigate climate change
effects on wildlife species and their habitats in the
Indian Himalayan Region (IHR)
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