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Study area:

Location: North
Annapurna Glacier in

Gandaki Province, Nepal.

High-altitude area (4050m
- 6400m) and limited prior

research
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Objective of the Study: i é — = =

« Measure glacier retreat
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Project Area Overview: Sentinel 1 GRD image from 2014-2023
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Project Area Overview: 2016-10-23

« Timelap video from the
collection sentinel 2

Images (2016-2023)

* Prepared on

( permcus
BROWSER
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Project Area Overview:
« Orthophoto generated
from the drone images
that has been captured

during field expedition
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Methodology

_______________________________________________________________________________________________________
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(Sentinel-2 MSI) (PALSAR DEM)

« Remote sensing using
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Methodology:

« Data Sources: Sentinel-2 satellite images (2016-2023)

SN Image Name Date Resolution
1 | S2A MSIL1C 20160804T045702_N0204 R119 T44RQS | 2016-08-04 10m
2 | S2A_MSIL1C 20170521T045701_NO0205 R119 T44RQS | 2017-05-21 10m
3 | S2B_MSIL1C 20180521T045659 NO0206 R119 T44RQS | 2018-05-21 10m
4 | S2A _MSIL1C 20190521T045701 _N0207 _R119 T44RQS | 2019-05-21 10m
5 | S2A_MSIL1C 20200624T045701 _N0209 R119 T44RQS | 2020-06-24 10m
6 | S2ZA MSIL1C 20210927T045701 NO0301 R119 T44RQS | 2024-09-27 10m
7 | S2A_MSIL1C 20220415T045701_NO0400 R119 T44RQS | 2022-04-15 10m
8 | S2A_MSIL1C 20230530T045701 NO0O509 R119 T44RQS | 2023-05-30 10m
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2016- Sentinel 2 False
Composite (B8,B3,B2)

NDWI_16

Value
T 0.766792

i -0.632991

NDW!I Threshold
M>0.28

Lake Boundary

-

2017- Sentinel 2 False
Composite (B8,B3,B2)

NDWI_17

Value
P 0.674349
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Results: 2018
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2018- Sentinel 2 False NDWI_18 NDWI Threshold Lake Boundary
Composite (B8,B3,B2) o u>0.28

2019
2019- Sentinel 2 False NDWI_19 NDWI Threshold Lake Boundary
Composite (B8,B3,B2) ol p>0.28
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Results: 2020

W R

2020- Sentinel 2 False NDW1_20 NDW!I Threshold Lake Boundary
Composite (B8,B3,B2) REE u>0.28

0s
e 4
& o <
2021- Sentinel 2 False NDWI_21 NDWI Threshold Lake Boundary
Composite (B8,B3,B2) V_a,'”j_mg p>0.36
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Results: 2022
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2022- Sentinel 2 False NDWI_22 NDWI Threshold Lake Boundary
Composite (B8,B3,B2) e p>0.12
2023
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2023- Sentinel 2 False NDWI_23 NDWI Threshold Lake Boundary
Composite (B8,B3,B2) L S p>0.12
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Lake Expansion Rate= 2.67 ha/yr
4 Football Field per Year
Almost 3 times in 7 Years

Results:
35
SN Year Area in Hactare 30
1 2016 10.027 ) >
§ 20
2 2017 11.165 :
® 15
3 2018 11.727 <
10
4 2019 13.260 .
5 2020 15.775 0
2015
6 2021 19.714
7 2022 21.827
8 2023 28.781
B B D D

ORGANISED BY H %
NICS

Kathmandu, Nepal 14-16 November

€] REGIONAL CONFERENCE 2024

Climate Responsive Land Governance and Disaster Resilience: Safeguarding Land Rights

Expansion of Lake

2017 2018 2019 2020 2021 2022 2023 2024
Year
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Results:
Glacier Retreat More at0.69
than 350m in 7 yrs 714,400k

503.475
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Impact of Glacial Lake
Expansion:
Potential GLOF risks to

downstream

communities.

Effects on local
ecosystems and

freshwater resources.
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Environmental Impact:
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Limitation:

« Temperature and precipitation data were not directly incorporated due to a lack of

nearby measurement stations.

« Field measurements for glacier boundaries and retreat rates were not conducted,

relying instead on remote sensing, which can lack the precision of direct observations.

« Limited to annual images which may overlook short-term or seasonal changes in

glacier dynamics and lake expansion.

« Factors like wind patterns, solar radiation, and humidity, which could influence

glacial melt rates, were not part of the analysis.
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Conclusion And Recommendation:

- Rapid lake expansion o £
underscores climate

change impact.

 Glacier retreat and
lake growth highlight
Increased GLOF

“SRAR

risk.

Source: Kantipur
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