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Fig.2 October, December, February and April snow depth averaged between October 2015 to April 2018 observed by CryoSat-2 (a—d)
and modeled by CESM2 (e—h), NESM3 (i—1) and SnowModel-LG (m—p) over the Arctic
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Fig. 3 Snow depth of October, December in 2015 and Febraury, April in 2016 between observed by CryoSat-2 (a—d) and modeled by
CESM2 (e—h), NESM3 (i—1) and SnowModel-LG (m—p) over the Arctic
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as much as the other three and the result of Case D is almost consistent

with that of Case A, it is not shown in the figure
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Sensitivity study of constant and variable snow density schemes
in diagnosing and calculating snow depth

Zhang Huimin "*, Jin Meibing ", QiDi*

(1. School of Marine Science, Nanjing University of Information Science and Technology, Nanjing 210044, China; 2. Southern Marine Sci-
ence and Engineering Guangdong Laboratory (Zhuhai), Zhuhai 519080, China; 3. Key Laboratory of Global Change and Marine Atmo-
spheric Chemistry, Ministry of Natural Resources, Third Institute of Oceanography, Ministry of Natural Resources, Xiamen 361005, China;
4. Polar and Marine Research Institute, Jimei University, Xiamen 361021, China)

Abstract: Current CMIP6 climate models (such as CESM2 and NESM3) use constant snow density, while those
models that focus on snow depth and density changes (such as SnowModel-LG) use empirical snow density formu-
las. Comparing the modeled snow depth with those observed by the CryoSat-2 satellite, it is found that from the per-
spective of the spatial distribution and average value of the snow depth, it is difficult to detect the effects of vary-
ing snow density on the simulation of snow depth in the Arctic Ocean. The model improvement and its mechanism
from varying snow depth is still to be further studied. Here an empirical snow density model considering meteorolo-
gical factors such as air temperature, wind etc., is applied to the SNOTEL observational site to carry out the follow-
ing sensitivity experiments for different factors: A. snow density model considering all meteorological factors; B.
constant snow density model; C. same as A but the influence of wind on the densification is not considered and D.
same as A but the influence of temperature on the densification is not considered. The root mean square error of
snow depth simulated by experiments A, B, C and D from November 1, 2018 to May 10, 2019 are 4.2 cm, 4.8 cm,
25.9 cm, and 4.2 cm, respectively. The results show that the mean snow density and depth simulated by the varying
snow density model are close to the results using constant snow density, but the root mean square error of the simu-
lated snow depth from Case A is the smallest, and the Case A simulation can reproduce the high frequency vari-
ations of snow depth on the time scale of several days to ten days. In the meantime, the relative errors in the period
with high-frequency snow depth variations are also reduced as they are found to be related. In addition, it is also

found that the influence of temperature on snow densification is much smaller than that of wind.

Key words: climate model; Arctic; snow depth; snow density
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