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Case study 
Sierra Nevada Mountain 
Range (Spain) 

Sharing Geoscience Online 

Data 

Snow depth: 

- 23 snow poles (ERHIN) 

- Refugio Poqueira 
(Pimentel et al. 2017) 

- SCA from MODIS 

- Snow density (Alonso-
González et al 2018) 

- Precipitation and 
temperature (Spain02 
v04 project) 

- Elevation (DEM 5m)  

Objectives 
General method that can be applied at mountain range scale to 
estimate daily spatial distribution of SWE (specially indicated when 
limited snow information is available) 
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Methodology  
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Results 

Regression models  
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Results 

Regression models  
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m3_v1_30* 

𝑚3_𝑣2_25 → 𝑆𝐷 = 𝛽0 + 𝛽1

𝐸𝐿𝐸𝑉

𝑆𝐶𝐴
+ 𝛽2

𝐸𝐿𝐸𝑉²

𝑆𝐶𝐴
+ 𝛽3𝑆𝐿𝑂𝑃² 𝐶𝑈𝑅𝑉; 𝑡𝑣,𝜁

2 ;  𝜁 = 25 

𝑚3_𝑣1_30 → 𝑆𝐷 = 𝛽0 + 𝛽1

𝐸𝐿𝐸𝑉

𝑆𝐶𝐴
+ 𝛽2

𝐸𝐿𝐸𝑉²
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+ 𝛽3𝑆𝐿𝑂𝑃² 𝐶𝑈𝑅𝑉; 𝑡𝑣,𝜁

1 ;  𝜁 = 30 

𝑚3_𝑣1_30 ∗→ 𝑚3_𝑣1_30 if 𝐴𝑆𝐶𝐴 > 10 and 𝑆𝐷 = 𝛽0 + 𝛽1𝐸𝐿𝐸𝑉 + 𝛽2𝑆𝐿𝑂𝑃² + 𝛽3𝑀𝑈𝑊𝑆²𝐶𝑈𝑅𝑉  if 𝐴𝑆𝐶𝐴 ≤ 10  
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(a) 2005−02−02  
(b) 2008−12−16  

Results Snow depth estimation  
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Results Snow depth estimation  
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Results Mean Snow density in the mountain range 
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(a) 2005−02−02  
(b) 2008−12−16  

Results Snow water equivalent estimation  
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Results Snow water equivalent estimation  
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Results Daily series of mean SD, SWE and SCA for the mountain range 
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Summary 

General method to estimate spatially distributed daily fields of SD and SWE in a mountain 
range 

It is applicable to any mountain range 

It is useful in cases with limited snow information 

In Sierra Nevada we estimated daily spatially distributed (460-m resolution) SD and SWE. 

Previous works estimated SD and SWE for the whole mountain range of Sierra Nevada but 
the spatial and temporal resolution were limited 

The mean total SWE accumulated in a snow season in the period 2000-2014 is around 330 
Hm³ and the maximum around to 480 Hm³ 

The snow of the Sierra Nevada mountain range plays a significant role in the water 
resources of the region 


