Accepted Manuscript

Cloud vertical structures associated with northward advance of
the East Asian summer monsoon

Guorong Sun, Yunying Li, Jing Lu

PII: S0169-8095(18)30485-X

DOI: doi:10.1016/j.atmosres.2018.09.013
Reference: ATMOS 4372

To appear in: Atmospheric Research

Received date: 16 April 2018

Revised date: 14 September 2018

Accepted date: 17 September 2018

Please cite this article as: Guorong Sun, Yunying Li, Jing Lu , Cloud vertical structures
associated with northward advance of the East Asian summer monsoon. Atmos (2018),
doi:10.1016/j.atmosres.2018.09.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.


https://doi.org/10.1016/j.atmosres.2018.09.013
https://doi.org/10.1016/j.atmosres.2018.09.013

Cloud vertical structures associated with northward advance of the East Asian
summer monsoon
Guorong Sun®, Yunying L', Jing Lu®®
1 Institute of Meteorology and Oceanography, National University of Defense
Technology, Nanjing, China
2 Shanxi Meteorological Administration, Taiyuan, China
3 Oklahoma State University, Oklahoma, America
Abstract
Based on the CloudSat dataset, the vertical structures of the cloud water content and
cloudiness associated with the northward advance of the East Asian summer monsoon
(EASM) are investigated by using composite analysis method with 22
northward-advancing EASM events selected by extended empirical orthogonal
function analysis. The positive anomaly of the liquid water content exhibits an
apparent vertical tilting structure on the north side of the convective center during the
northward advance of the EASM, tilting northward from the upper to the lower
atmosphere over 7 degrees of latitude. However, the positive anomaly of the ice water
content overlaps with the convective center without obvious vertical tilting structure.
The positive anomaly of the cloud fraction also demonstrates an obvious northward
tilting structure. This tilting structure is composed of the different spatial positions of
various cloud types from the upper to the lower atmosphere. Deep convective clouds

are located in the convective center and can be regarded as the reference of the
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