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Introduction Results

. . . . . . _ Performance of Multiple-Angle Tgz Simulation
Snow cover plays a critical role In terrestrial hydrological, climatological, and eco-logical
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processes. It influences the energy balance on the land surface, based on its high albedo and low 1
therma_l conductivity. .The measurement of snow water qulva}lent (SWE) is |mport.ant to understand Figure 3 shows that for the HQ-CMAE Station, . ™™ oo™ ™™
the timing and m_agnltude of snowmelt runoff. Snow densﬂ;_/ IS thg key to convertln_g snow depth _to the simulated T, matched well with the SMOS- 5 5 5
snoyl\_/ Wgtefr equ!valent. Howeve.r, after the snow 1:depth IS retrlgved, the error n snow den.S||tIy observed T, except for large incidence angles = | i b, i
auxiliary in ormatlon.becomes an Important source of SWE .uncertalnty. Snow density v.arles_ spatially, at horizontal polarization and unstable snow s ] rom i
temporallyz and vertically, |.nfluenced by the snow compac_tlon rate _and snow compactlon time. The conditions (Figure 3a). On 29 November 2019  * = I I S R T I
use.ofla fixed sn(_)w rc]Iensn?/ (for example, 240 kg/m3) will .result In an F)vehresltlmated snow water (Figure 3a), the relatively low-biased Ty at SMall ™ o mmon ™ orooe momr ™ ssoome smos
eguiva gnt (S?(VE) IN the egry snow seaspn anfd an underegtlmated SWEf In the ateI snow season.hln angles and the complex snow condition during
a warming climate, the dl_rect observation of snow density can be of great value to detect the ¢ ca3son resulted in an underestimation of PRI emaggr T ey
Increased occurrence of rain-on-snow events. snow density. However, in Figure 3bf, the =* : g«
StUdy Area _errqrs between the retrleved_sr.mW density and ., pecer s SR s PR o
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Conclusion

This study conducted snow density retrieval experiments based on L-band multiple-angle SMOS satellite observations and compared the results with the in-situ measurements from 43 CanSWE stations
In Quebec, Canada. A forward model was used to describe the emission of the soil-snow—vegetation system. The vegetation and soil roughness parameters were objectively determined using SMOS Tg In
the snow-free period and applied to estimate the snow density. The new retrieval method achieved bias of 9.4 kg/m® and an RMSE of 83 kg/m3 for snow density at all stations. Currently, some stations
show large systematic biases, but these biases can be reduced.
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