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Abstract 
On March 16th, percent of average SWE values for this date are 11% for the 
Northern watersheds, 29% for the Central, and 19% for the Southern 
watersheds (see map at right). 74 snow sensors in the Sierra network were 
recording snow out of a total of 99 sensors. The locations of sensors that aren't 
recording snow (shown in yellow in Figure 3, left map) are lower elevation and a 
few that are offline in other strategic locations. 
 
 
 

 
 
 
Figure 1. RT simulated SWE amounts for Mar 16, 2014 are shown on the left and for Mar 8, 2014 are 
shown on the right. SWE depths have decreased at all elevations and snow extent has decreased 
since the last report. 



 
Introduction 
We have developed a real-time SWE estimation scheme based on historical SWE reconstructions 
between 2000-2012, a real time MODIS/MODSCAG image (Painter et al, 2009), and daily in situ 
SWE measurements for the Sierra Nevada in California (Molotch, 2009; Molotch and Margulies, 
2008; Molotch and Bales, 2006; Molotch and Bales, 2005, Molotch, et. al., 2004 and Guan). Real-
time SWE will be released on a weekly basis during the maximum snow accumulation/ablation 
period.  
 
Discussion 
The most recent cloud-free MODIS/MODSCAG image available is for March 16, 2014. Figure 1 
shows SWE amounts for March 16, 2014 and for March 8, 2014. On March 16, 2014, 87 snow 
sensors in the Sierra network were operational and 74 were recording snow out of a total of 99 
sensors. For comparison in 2012, a very dry year, 81 were operational and 79 recorded snow out of 
99 total on March 16th, and in 2009, a normal year, 83 were operational and 83 recorded snow out of 
99 total on March 16th. Note the locations of sensors that aren't recording snow (shown in yellow in 
Figure 3, left map) are lower elevation sensors and a few that are offline in other strategic locations, 
so calculations from sensors alone do not accurately calculate SWE for each watershed. Figure 2 
shows the percent of average SWE for March 16, 2014 for the snow-covered area on left and on the 
right is the mean percent of average for March 16, 2014 shown by watershed for all model pixels 
above 3000’ (shown as gray elevation contour line on left map). Note that watershed averages are 
much lower than those calculated using snow sensors alone. Snow sensors produce a point value 
whereas the spatial SWE allows for areal calculations. Every square foot above 3000’ in the 
watershed can be used to calculate the mean, therefore the mean value will be different than those 
calculated by snow sensor point data. Figure 3 shows the 13 year modeled average SWE for March 
16th on the left with snow sensors shown in yellow that recorded no snow and in red for sensors that 
recorded snow on March 16, 2014; and a banded elevation map on the right. Table 1 shows mean 
SWE and mean % of average SWE for 3/16/2014, mean SWE for 3/8/2014, change in SWE between 
3/8/2014 and 3/16/2014 for each watershed, summarized for each watershed above 3000’. Table 2 
shows mean SWE and mean % of Average SWE for 3/16/2014, mean SWE for 3/8/2014, change in 
SWE between 3/8/2014 and 3/16/2014, and area in square miles for each elevation band inside each 
watershed, summarized for each watershed above 3000’.  
 
 
 



 
 
Figure 2. Percent of average RT simulated SWE for March 16, 2014 for the entire Sierra (on left) and 
by watershed (on right). Watershed percentages are calculated for all model pixels above 3000’ 
(shown as gray line on left map). SWE snow sensors that had snow on March 16, 2014 have been 
added to the map on the right. 



 
Figure 3. 13 year modeled average SWE for March 16th on the left with snow sensors shown in yellow 
that recorded no snow (see discussion above for an explanation) and in red for sensors that recorded 
snow on March 16, 2014; and a banded elevation map on the right. 
 
Methods 
Results for the date of March 16, 2014 are based on March 16, 2014 real-time data from 99 in situ 
SWE measurements distributed across the Sierra Nevada, one Moderate Resolution Imaging 
Spectroradiometer (MODIS)/Terra Snow cover daily cloud-free image which has been processed 
using the MODSCAG fractional snow cover program (Painter, et. al. 2009, snow.jpl.nasa.gov), a 
normalized reconstructed spatial SWE image for March 1, 2009, and an anomaly map based on 13 
years of modeled SWE (2000-2012). Relative to snow stations and the NWS SNODAS product, the 
spatial reconstructed SWE product correlates strongly with full natural flow, especially late in the 
snowmelt season (Guan, et. al. 2013). 
 
  



Table 1. All calculations are for elevations above 3000’. Shown are mean SWE and mean % of 
Average SWE for 3/16/2014, mean SWE for 3/8/2014, and change in SWE between 3/8/2014 and 
3/16/2014 for each watershed. 



Table 2. Mean SWE and mean % of Average SWE for 3/16/2014, mean SWE for 3/8/2014, change in 
SWE between 3/8/2014 and 3/16/2014, and area in square miles for each elevation band inside each 
watershed. 

 
 





 
 
 
 
 
 
  



Location of Reports and Excel Format Tables 
ftp://snowserver.colorado.edu/pub/fromLeanne/forCADWR/Near_Real_Time_Reports/ 
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