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Abstract

With datasets of Global Land Data Assimilation System (GLDAS) NOAH land surface model, GPCC monthly mean rainfall and
NCAR/NCEP global monthly mean reanalysis from 1948 to 2010, by using methods of filtering, composite and linear regression
and correlation, characteristics of Eurasian snow depth anomalies in El Nifio mature winter, its influences on soil moisture after
snow melting, and finally on East Asian summer monsoon are investigated, and the main conclusions are as follows: In El Nino
mature winter, snow depth in regions of the Iranian Plateau, the northeast of Lake Balkhash and the southern Tibetan Plateau
increase remarkably, so are the related snow melting and soil moisture. The above-mentioned three regions are identified as the
key regions for snow depth to store and extend the El Nifio signals. In spring, the snow begins to melt, and the soil moisture
increases correspondingly, thus the El Nino signals are transmitted from winter snow depth to soil moisture in spring. As a
result, sensible heat flux decreases and latent heat flux increases, and the atmospheric circulations are greatly influenced. The
anomalous soil moisture in the Iranian plateau is most important for the East Asian summer monsoon in El Nino decaying
summer, since it has similar impact pattern on the anomalous summer precipitation as the El Nifio composite. The spring and
summer soil moisture in both the southern Tibetan plateau and the northeast of Lake Balkhash increase simultaneously, which
significantly contribute to the increased precipitation in North China. Therefore, to investigate and predict the East Asian
summer monsoon variabilities by using El Nino signal, the roles of snow depth in storing and modulating El Nifio impacts in

those key regions should be considered.
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Variables: soil moisture, soil temperature, snow depth, snow melting, sensible heat flux, latent heat flux

Precipitation dataset: GPCCv/ 0.50.5° 1948-2010
Atmosphere Reanalysis dataset: NCEP/NCAR reanalysis 2.5<.5° 1948-2010 4. Summary

Fig.3: El Niip composite and regressed anomalies of summer atmospheric variables on the standardized time series of simultaneous area-averaged second-layer soil moisture anomalies
In the three key regions.

& Three key regions, i.e., Iranian Plateau, northeast of Lake Balkhash and southern Tibetan Plateau, of snow depth anomalies are identified
assoclated with EI Nifp events.

band-pass filtering at interannual time scale (13-month to 8-year) € Major processes: EI Nifb — increased snow depth (DJF) — increased soil moisture due to snow melting (DJF-to-JJA) — increased local

precipitation due to positive feedback between soil moisture and rainfall (Pal and Eltahir 2003) — atmospheric circulation and precipitation

anomalies over East Asia due to the key-region rainfall-induced diabatic heating forcing.

Methodology:

Composite, linear regression/correlation
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