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Outline 

•  Glacier sites 
•  Model 
•  Climate characteristics 
•  Energy and mass balance fluxes 
•  Sensitivity tests 
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Morteratsch 

Kilimanjaro 
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Kilimanjaro 
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2100 m a.s.l., 46° N Morteratsch 
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(Kaser & Osmaston 2002) 
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Validation: Mass balance modeling 
Morteratsch Kilimanjaro 
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Climate Zone Characteristics 
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Monthly average incoming solar radiation 
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Monthly average temperature 
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Monthly average snowfall 
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Monthly average albedo 
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Energy and mass balance 
characteristics 
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Energy fluxes 

Kilimanjaro Morteratsch 
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Mass fluxes 

Kilimanjaro Morteratsch 
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Sensitivity study 
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Mass balance model sensitivity 

1) Surface roughness 
+1 mm 

2) Density of fresh 
snow + 20 kg/m^3 

3) Thermal diffusivity  
+ 0.2 x 10^-6 m^2/sec 
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(Kaser & Osmaston 2002) 

1 year 

Mid latitudes 

Inner tropics 

Summary mass fluxes 
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Energy / mass balance  
vs. 
Degree-day model 

•  Morteratsch    
– Strong seasonal cycles 
– Temperature ~ melting 

•  Kilimanjaro    
– Humidity important 
– Large albedo variation 
– Sublimation > melting 
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Monthly average relative humidity 
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Monthly average water vapour pressure 
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Monthly average wind speed 


