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Popular snow products
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• Existing MODIS snow 
products contain 
significant clouds

• On an average 46% of the 
images in High Mountain 
Asia are cloud cover

• Off nadir view also causes 
overestimation in snow 
data

Context



Both the products are derived from ~500K individual satellite images for the period 2003 – 
2019

Code are available for extending the observation period

1. Earth System Science Data Journal. http://dx.doi.org/10.5194/essd-13-767-2021

2. Earth System Science Data Journal http://dx.doi.org/10.5194/essd-2019-78

Data: 

1. https://rds.icimod.org/Home/DataDetail?metadataId=1972585&searchlist=True

2. https://rds.icimod.org/Home/DataDetail?metadataId=36031&searchlist=True

Source, amount, and details of the improved 
product

http://dx.doi.org/10.5194/essd-13-767-2021
http://dx.doi.org/10.5194/essd-2019-78
https://rds.icimod.org/Home/DataDetail?metadataId=1972585&searchlist=True
https://rds.icimod.org/Home/DataDetail?metadataId=36031&searchlist=True


Snow data: original vs improved



8Thapa & Muhammad, 2020



Data usage 

Including our snow products, 
a total of over 100 cryosphere 
datasets uploaded to ICIMOD 
RDS 
Over 5000 cryosphere data 
downloaded 
Glacier and glacier lake 
inventory, field-based AWS 
data used in several 
glacio-hydrological studies
Regularly sharing data with 
partners (Eg: DHM, Nepal)



Improved daily MODIS snow data

Muhammad and Thapa, 2020, ESSD Journal
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Winter snow anomaly and agriculture production

Muhammad et al, in review



Changes in temp and Precipitation
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2022 snow change with normal in 
HKH

https://servir.icimod.org/news/seasonal-water-outlook-and-implications-for-farm
ers-in-the-indus-basin/ (Faisal and Muhammad, 2022)

https://servir.icimod.org/news/seasonal-water-outlook-and-implications-for-farmers-in-the-indus-basin/
https://servir.icimod.org/news/seasonal-water-outlook-and-implications-for-farmers-in-the-indus-basin/


Snow distribution pattern (January - 
March)



2022 snow change with normal in 
Indus



Comparison of 2021 and 2022 snow



Figure: Comparison of temperature 
conditions from 01 March – 26 April during 
2022 and long-term average at the high 
elevation snowy mountain regions in the 
upper Indus basin.  

Long-term average mean temperature 

2022 mean temperature 

Figure: Inflow discharge pattern of the Indus 
Basin River System including Indus at Tarbela, 
Kabul at Nowshera, Jhelum at Mangla and  
Chenab at Marala during the early melting 
season.

Impact on river flow in the Indus



Reservoir levels on 28th April from 2018 - 2022

https://www.icimod.org/article/seasonal-water-outlook-and-implications-for-farmers-in-the-indus-basin 

https://www.bbc.com/urdu/pakistan-61
621200

Science-based information sharing

https://www.icimod.org/article/seasonal-water-outlook-and-implications-for-farmers-in-the-indus-basin
https://www.bbc.com/urdu/pakistan-61621200
https://www.bbc.com/urdu/pakistan-61621200
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https://www.bbc.com/ur
du/pakistan-61341985 

Yale Environment360 piece on 3rd October w/ my quotes 
Title: As Himalayan Glaciers Melt, a Water Crisis Looms in South 
Asia

https://e360.yale.edu/features/himalayas-glaciers-climate-change 

https://www.bbc.com/urdu/pakistan-61341985
https://www.bbc.com/urdu/pakistan-61341985
https://e360.yale.edu/features/himalayas-glaciers-climate-change


Conclusion

• Timely snow accumulation and melt are crucial for 
downstream water resources

• Continuous cryosphere monitoring is the key to 
managing water resources and coping with related 
hazards

• Multi-disciplinary cryosphere research is significant to 
understand the potential impacts

• Coordinated and connected research with stakeholders 
is crucial

• Strengthening Science to policy communications
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