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Abstract Study sites and methodology

The Himalayas provide multiple Ecosystem Services R + & Spatial data i O n- Oi N P h D
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ecological processes and their subsequent ecosystem
functions-services. 1o guide future urban land-use
decisions, we have adopted ESs framework for
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I Amount and type of ESs varies considerably in
identifying ESs bundles in two rapidly urbanizing : each bundle
landscapes, Dharamsala and Pithoragarh, of @9 Cluster analysis s ot 8 - ) .
o H - y o . EETree— ESs bundles Multi-functionally bundleso (b.undle 1 1n
westerit tiimatdyd. - we mappe f our ey prysicd | Dharamsala and bundle 2 1n Pithoragarh) are
regulating ESs (flood regulation, soil erosion control, Location of selected urban landscapes in Flowchart of methodology followed exceptionally crucial for sustainable functioning
1 & ) and Sentinel 2a satellite image of study of respective landscape.

for year 201 9 and identified spatial pr if”‘ ity areas for jtes. Dharamsala and Pithoragarh (row Future land use decisions need to design NbS
all four services through cluster analysis. 2). based on these nature based indicators for

———— e development of landscape.

. B + *, | = For e.g., In Pithoragarh the most probable
" ‘ ‘ neighbourhood for future urban growth is bundle
1, therefore, future urban land use decisions
should be informed for implementing NbS along

with development.
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* The unplanned and unregulated urban
developments keep key ecological processes of
natural and semi-natural land units under constant
pressure and 1rreversible threats of loss.

* For designing any sustainable and resilient urban
landscape under the umbrella of Nature-based
Solutions (NbS), ESs play foundational and
crucial roles.

= ESs bundles represent the multi-functional units
of any landscape, a feature that 1s often referred as
distinctive and preferred trait of NbS, and are

32°18'N
29°37'30"N

29°36'N

32°15'N
|
|

References

* Almenar, J. B., Elliot, T., Rugani, B., Philippe,
B., Gutierrez, T. N., Sonnemann, G., &
RBTE Geneletti, D. (2021). Nexus between nature-

29°34'30"N

32°12'N

29°33'N

2

0 125 25

based solutions, ecosystem services and urban

32°9'N

.

0 0.5 1| 2 i

priority Conservation Sites for SUStainable 76015'E 7 76°18'E 76°21E T6°24E 76°27TE 80°10'30"E - 800‘12'E 80°13'30"E J80015'E 80°16'30"E S80°18'E Challenges. Land use pOZicy, 100, 104898.
functioning of that landscape. Spatial distribution of ESs bundles in Dharamsala and Pithoragarh for year 2019. ® Meacham, M., Norstrom, A. V., Peterson, G. D.,
] . o Andersson, E., Bennett, E. M., Biggs, R.,
“ Bundle 2 (dommated by cropland and forést) covers majority of study Crouzat, E., Cord., A.F., Enfors, E., Felipe-
site and have hlghCSt value for all four ESs 1n Plthoragarh. Lucia, M., Fischer., J., Hamann, M., Jacobs., S.,
" Identification  over-performing and under- = Similarly, bundle 1 (dominated by forest) is minor component of study ~ Lavorel, S., Locatelli, B., Martin-Lopez, B.,
performing multiple-ESs supply areas. site but is highly relevant for three ESs: flood regulation, soil erosion  Plieninger, T & Quertroz, C. (2022). Advancing
= Identifying the ESs supply bundles for evidently control and carbon sequestration. research on ecosystem service bundles for

guiding future losses of key physical regulating = For global scale ES (carbon sequestration) bundle 2 in Pithoragarh while g;’rlﬁﬁgg?sfwsystems 522618382;?;,818(1), oo

ESs 1mn two rapidly urbanizing landscapes of bundle 3 (dominated by oak forest) in Dharamsala gives most of the Pan, H., Page, J., Cong, C., Barthel, S., &
western Himalayan. contribution. Kalantari, Z. (2021). How ecosystems services
= For local scale ESs, bundle 2 & 3 play highly important role in  drive urban growth: Integrating nature-based

Pithoragarh while for Dharamsala bundle 1 & 3 are playing crucial roles. solutions. Anthropocene, 35, 100297.

Sonali Sharma (PhD Research Scholar) Supervisor: Prof. P K Joshi (Professor) — School of Environmental Sciences, Jawaharlal Nehru University, New Delhi



