
Tropical ice-cap found to be melting 
slower, the case of Nevado Coropuna 

Volcanic Complex, Southern Peru

Will Kochtitzky, Ben Edwards, Jersy Marino, Nelida Manrique

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCK7UtfL448gCFcJ7PgodxZgKiA&url=http://www2.dickinson.edu/trustees/&bvm=bv.105841590,d.cWw&psig=AFQjCNHclgSAUrhDPJaoz5RRjhVxlGC7Pg&ust=1446079717127281
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCK7UtfL448gCFcJ7PgodxZgKiA&url=http://www2.dickinson.edu/trustees/&bvm=bv.105841590,d.cWw&psig=AFQjCNHclgSAUrhDPJaoz5RRjhVxlGC7Pg&ust=1446079717127281
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCIb-oYf548gCFUhaPgodT1UJwA&url=http://intranet2.ingemmet.gob.pe:85/ForoPeligros/&bvm=bv.105841590,d.cWw&psig=AFQjCNFJl7OFX9KjG8wO4gZsMub_JnIkew&ust=1446079754531282
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCIb-oYf548gCFUhaPgodT1UJwA&url=http://intranet2.ingemmet.gob.pe:85/ForoPeligros/&bvm=bv.105841590,d.cWw&psig=AFQjCNFJl7OFX9KjG8wO4gZsMub_JnIkew&ust=1446079754531282




• Peru is home to ~30 
million people

• Arequipa Region – ~1.2 
million people

• ~100,000 people 
around Coropuna 



• Scanning line error
– LE7, 2003

• Day light
• Clouds
• Time of year

What makes a useable image?

Methods



ArcGIS Model Builder allows for 
rapid processing of satellite images

NDSI



Main takeaways
1. ‘Mistaken ice’ (e.g. 

snow) makes for lots 
of ‘apparent’ 
variation

2. Longer term 
comparisons show 
that ice is retreating 
more slowly

It is important to 
understand local 

climate!

58.0 km2 in 1980
44.1 km2 in 2014

RESULTS



Glacierized Area Nevado Coropuna, Peru



October, 1911

Courtesy of the Peabody Museum of Natural History, Yale University, New Haven, CT



June, 2015



Implications

Volcano-Ice interactions, water supply



• Vital for Agriculture
• Peruvian adaptation plans
• Well-used representation for 

tropical ice in IPCC reports

The importance of Nevado Coropuna



Conclusions
1. Important to understand local climate for 

data selection (e.g. low snow if ice is goal)

2. Coropuna appears to be losing ice at one 
third the rate previously thought

3. Is this true for other tropical glaciers?



Acknowledgements
• Dan and Betty Churchill

• Provost Neil Weismann

• Observatorio Volcanologico de INGEMMET 
support staff

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCIb-oYf548gCFUhaPgodT1UJwA&url=http://intranet2.ingemmet.gob.pe:85/ForoPeligros/&bvm=bv.105841590,d.cWw&psig=AFQjCNFJl7OFX9KjG8wO4gZsMub_JnIkew&ust=1446079754531282
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0CAcQjRxqFQoTCIb-oYf548gCFUhaPgodT1UJwA&url=http://intranet2.ingemmet.gob.pe:85/ForoPeligros/&bvm=bv.105841590,d.cWw&psig=AFQjCNFJl7OFX9KjG8wO4gZsMub_JnIkew&ust=1446079754531282


Thank you!
Questions?


