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Three main 
discussions

1. How important is the change in precipitation compared to the change 
in glaciers?

2. Physically based glacial-hydrological models are essential for 
understanding and predicting (snow and) glacier changes.  

3. The urgency of collaboration and networking between researchers, 
policymakers, and society to address the changes.
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The Earth right now is much warmer 

than the previously measured 

records for this time of year even 

with El Niño, everything will be 
completely unimaginable
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https://watchers.news/

Sikkim’s Lachen Valley

Kagbeni in Mustang, Nepal 

https://kathmandupost.com/

https://news.abplive.com/

Ladakh, India



Warming climate in mountains

• The Himalayas – Cryospheric Changes: Glaciers are retreating, glacial lakes are expanding, 
and new glacial lakes are forming.

• Change in precipitation, and its phase?
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● Climate change is threatening water resources 

in mountains, including the Himalayas. 

● Changes in precipitation and its phase are key 

drivers of cryospheric changes in the Himalayas, 

leading to:

a. Reduced water availability

b. Increased risk of flooding

c. Changes in agricultural productivity

d. Impacts on hydropower generation



The limited hydroclimatic 
study in Nepal Himalayas

• The northern part has a dense distribution of glaciers 
and glacial lakes.

• Increase rates in air temperature are generally higher 
than the global mean temperature increase.

• Precipitation change is heterogeneous.

▪ Pronounced warming trends are experiencing greater 
warming than southern plains (rate of increase is 
elevation-dependent, higher in higher elevation). 

• The limited studies reveal that the glaciers are 
retreating at a faster rate, and are projected to retreat 
even faster.
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Tsho Rolpa Glacial Lake

The Effect of Publicity and Warning of Disaster on 

Local People

www.germanwatch.org

Imja Glacial Lake

(Photo source: Gyawali, WECS) 
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• A Case Study of Tsho Rolpa Glacier Lake, October 1998 (Immersion Course on 

Contemporary Social Issues)

• Panic is at the downstream, not at the upstream

DHM lowered 2 of the potentially dangerous - Tsho Rolpa and Imja Lakes

X010 Glacier retreating at the rate of 10 meter per 

year (Source: GEN/DHM)



Voices of People *2010
• Based on field observations, information, and 

interactions with the communities in Nepal

• More events of rainfall than snowfall in the 
mountains resulting in reduced snow deposition

• There used to be good snowfall in higher altitude 
but lately, only negligible snowfall.

• Areas that once used to be covered by snow 
throughout a year are now bare.

• In the mid-hills, drying up of spring waters

• Dry season much drier than it used to be

• Winter crops, snow, water sources, soil moisture, 
major change is in precipitation phase.
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20181990
(Data source: Landsat)

Year Snow/ice cover area

1990 26,800 km2

2018 16,300 km2

Changes in snow and ice cover area
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Meteorological Stations over Nepal
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Langtang River Basin



Area 354 km2

Elevation Range 3662 - 7180 m a.s.l. 

Mean Elevation 5167.7 m

Hydrological 

Response Units 

(HRUs)

51

Latitude 28°08’N to 28°23’N

Longitude 85°35’E to 85°48’E

Mean Slope 26.7°

Mean Aspect 193.4682

Langtang River Basin



Langtang Valley old 
settlement turning 
into rubbles (After the
Earthquake, 2015)

Changing 
landscape!





Bias-corrected reanalysis data







Precipitation Phase

• Rainfall Ratio

• Glacier dynamic is influenced by snow

1.7
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Sensitivity towards lapse rate Scenarios % Change Cumulative 
runoff

-6.0°C/km - 1374

-5.0°C/km +76% 2431

-5.5°C/km +38% 1907

-6.5°C/km -24% 1033

-7.0°C/km - 38% 844

Sensitivity towards warming climate Scenarios % Change Cumulative 
runoff

- - 1374

+1.5°C +91% 2627

+2.5°C +140% 3304

+3.5°C +194% 4046

+4.5°C +268% 5058



If all the glaciers retreat?
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Scenario % Change Cumulative 

runoff, mm

WG 0% 1374

WG 

increase

+ 234% 4590

WOG 

increase

-27.6% 1753

Scenario % Change Cumulative 

Runoff, mm

With 

Glacier

0% 1374

Without 

Glacier

-32% 925

Increase in temp by 4℃and precip by 20%



Scenario % 

Change

Cumulative 

runoff, mm

WG - 1374

WG increase + 89% 2604

WOG 

increase

-7.6% 1269

Scenario % 

Change

Cumulative 

runoff, mm

WG - 1374

WG increase +112% 2922

WOG 

increase

-3.2% 1329

Increase in temp by 1.5℃and precip by 5%

Increase in temp by 2℃and precip by 10%



Ongoing – Research, Capacity Building, Awareness

● Consider new in-situ observed data from the Kyanging and the others in 
the basin and get parameters based on those datasets.

● Model based on the other available datasets and seasonal scenarios.
● Enlarge the study basin.



Scientists-Teachers-Students-
Community (STSC) Network





Climate Change and Water



Climate workshops with early career professionals
Intergenerational Dialogue on “Achieving Mountain 
Water Sustainability through Disaster Resilience 
Practices in Nepal”

Dialogue on “Indigenous and local water 
management technologies for climate resilient 
communities”.





Transdisciplinary 
Seminar



Collaboration and partnership

• Education and Training 

Initiatives 

• Developing projects, 

partnerships, and research 

initiatives.

• We are committed to 

continued collaboration 

and knowledge sharing for 

sustainable mountain 

water management.
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International Year/Day of Glaciers

• The year 2025 was declared the 
International Year of Glacier 
Conservation

• March 21 will be celebrated 
annually as World Glacier Day
beginning in 2025

• Nepal National Water and 
Weather Week (17-23 March)

• March 22, World Water Day

• March 23, World 
Meteorological Day
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Summary
1. Changes in precipitation patterns have significant impacts on 
people's livelihood and biodiversity changes.

Urgent action is needed to address the impacts on water 
resources in mountainous regions.

2. Glacier change is a sensitive indicator of climate change, and 
precipitation changes are key driver of glacier change.

Research is needed with physically based hydrological models.

3. Collaboration and networking are urgently needed for research, 
capacity building, and linking science-policy-society.

Enhancing the study in this region is not just a scientific necessity 
but also a vital step for sustainable development and DRR.

Developing projects, partnerships, and research initiatives, 
continued collaboration, and knowledge sharing are essential for 
sustainable mountain water management.
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Monks for Changing Climate



Thank you! 
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