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Glaciar  

La Paloma 



Glaciers, shown in red, v5 of the Randolph 

Glacier Inventory (Pfeffer et al., 2014). 

Yellow triangles represent WGMS glacier 

mass balance data obtained with the 

glaciological method 1. 

Randolph Glacier Inventory v5 2015 

29.333 km2  16.046 glaciers 

Chile DGA Inventory Feb. 2014 

23.459 km2  24.114 glaciers 



Ferri, L. 2015. The glacier inventory of the Central Andes of 

Argentina (31°-35°S). AGU Fall Meeting, San Francisco, 

Abstract ID 73876. 

8069 glaciers covering an area of 1768 km2.  

Debris-covered ice and rock glaciers represent 57% of the total 

inventoried area.  

Gradual transition from debris-covered glaciers, in the upper part, to rock 

glaciers, in the lower sector.  



Latitudinal variation of the approximate equilibrium line altitudes (ELAs) on the western 

(continuous line) and on the eastern Andes (dotted line), together with the highest 

elevation of peaks (line with triangles). The ELAs are adapted from the regional 

snowlines of Nogami (1972). (From Casassa et al., 1998) 



Calentamiento del planeta 

NASA GISS, 2013 

SANTIAGO 

Record warming April & May 2015 

1 september 2015 28,6 ºC 



Falvey & Garreaud, JGR, 2009 

Enfriamiento regional en 

un planeta que se calienta 
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IPCC, 5AR WGII, 2014 
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                  COLD ICE 

only restricted to highest summits 
                  ELA RISE 

Carrasco et al., 2005 



Zemp et al., 2015. WGMS 

MEAN ANNUAL FRONTAL VARIATIONS OF GLACIERS 



Cumulative net mass 

balance data for the 14 

glaciers shown in Table 1 

and Fig. 6. The data were 

obtained from WGMS 

(http://wgms.ch/, 

accessed August 2015).  

http://wgms.ch/


GPC, 2015 

Mean annual observed mass-balance B
 
changed from − 620 ± 390 (1993–2002) to − 740 ± 240 kg m− 2 yr− 1 (2003–2012) and for 

this past decade showed a decrease in B
 
from south to north.  

These glaciers had a mean accumulation area ratio of 0.42, which is below the AAR value for glaciers in equilibrium, reflecting mean 

area and volume imbalances of 23% and 27%, respectively.  

Glaciers in the northern part of Andes Cordillera are most out of balance with the present climate (33%), while glaciers on the sub-

Antarctic islands are only slightly out of balance (4%).  

Sspatiotemporal cycle of B distinguishes glaciers on the sub-Antarctic islands fro 

m glaciers in the Andes. South America should be divided into three individual glacier regions, and not two regions as earlier stated. 

Instantaneous response to ENSO, 8 year lag time to PDA 

Empirical Orthogonal Function analysis  



AREA 1975  0.4 km2 

           2014  0.2 km2 

 

 

GLACIAR ECHAURREN 

López et al.. CECs. 2009 

Anexo  

Estrategia Nacional de Glaciares. 
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DEPORTES 

INVERNALES 

ASCENSO DE LA LÍNEA DE 

NIEVES 
Carrasco et al., 2005 



Steffen et al. 
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Greenland moulin 

WATER 

RESOURCES 



Melt of the “deglaciation discharge dividend” (Collins, 2008) until a maximum peak level 

is attained, subsequently decreasing when the glacier is not able to sustain such large 

melt water production due to is reduced size, until finally the discharge drops to the base 

flow level when glacier extinction is reached.  

Jansson et al., 2003 



Hypothetical shift from a glacio-nival regime to a more nivo-pluvial regime at Maipo 

River at El Manzano station (850 m asl), central Chile, as a response to a future 

warming scenario under constant annual precipitation, which is consistent with model 

predictions (e.g. Serrano, 2014). 



Contribución hídrica de glaciares en el 

estero Yerba Loca y su extrapolación a 

la cuenca del río Maipo 

Gino Casassa1,2, Ashley Apey1, Martín Bustamante1, 

Cedomir Marangunic1, Carlos Salazar3 y Diego 

Soza1  

% de aporte hídrico de los glaciares 

respecto de los caudales promedio 

anuales (probabilidad de excedencia 

del 50%) para el Estero de Yerba 

Loca, en función de la distancia 

relativa a los glaciares.  

Proporción en % del caudal de 

derretimiento glaciar 

(esencialmente hielo) simulado 

(Tabla 3) respecto de los 

caudales de excedencia de 

Tabla 4 y de los caudales DGA 

de marzo 2015.  



GPC, 2013 

Increase of glacial lake area of 66 km2 

 between 1945 and 2011 



Orlove et al. 2008, Univ. Calif. Press 
FUENTES DE 

MATERIAL 

PARTICULADO 

• Fuentes naturales cercanas 

(avalanchas, saltación, reptación, 

supensión) 

 

• Fuentes naturales lejanas        

(p.ej. polvo de zonas desérticas 

(Atacama, Patagonia, Sahara, Asia 

central), ceniza volcánica)) 

 

• Fuentes antrópicas cercanas (p.ej. 

tráfico en caminos de tierra, 

actividades mineras, etc.) 

 

• Fuentes antrópicas lejanas (grandes 

metrópolis, industrias, etc.) 

	



Fuentes antrópicas lejanas (ciudad de Santiago) 

Fotografía del Cajón de Yerba Loca del 10 Enero 2014, con 

humo de incendios forestales provenientes principalmente de 

Melipilla. 

Fig. 2: EC and BC in samples from 

Olivares Beta glacier. Note the 5 

times higher concentrations in total 

EC (left axis) compared to BC 

(right axis), while fos- sil EC and 

BC are of similar magnitude (right 

axis). 

 

JENK et al., 2013 

Steve Warren 





Nef Glacier 

NPI 

Patagonia 

~68% DEBRIS-COVER INCREASE IN PATAGONIA 

1944-2014 

 
Farías, 2015, DGA  

+ albedo feedback 

- effect thick debris  DEGLACIATION EFFECT  



Geomorphology 238 (2015) 47–55 



CONCLUSIONES 
El aumento de temperatura en el último siglo, principalmente causado por el 

efecto invernadero, ha resultado en una reducción de la criosfera a nivel global, 

incluyendo los glaciares de los Andes del Sur. 

 

Sequía en Chile centro-norte en los últimos años. 

 

A mediano-largo plazo el rol de los glaciares y la nieve en el balance hídrico 

será cada vez menor. 

 

Ante la dificultad de mitigar (reducción de gases de efecto invernadero, control 

de la contaminación (efecto albedo), uso de fuentes de energía renovables), no 

queda más de ADAPTARSE a un planeta más cálido. 

 

Legislar (en Chile) e implementar de manera óptima el sistema de EIA en Chile 

y Argentina respecto de la criosfera. 

 

Necesidad de estudios más detallados! 
 

 
GÉNESIS: “Señorear sobre la Tierra” = DESARROLLO SUSTENTABLE! 

La supervivencia del ser humano Y de los glaciares….  


