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Frost and Snow Disaster and Change Periods in
Guanzhong Plain in Ming Dynasty

ZHAD Jing-bo'* , XING Shan*, ZHOU '

(1. Eey Laborary in Sheanxi Previnece for Mongtored Calamity and Mechanism Simwlation, Arés and
Seienees , Baofi Undversity, Baofi, Shaany T21008 ,China, 2. College of Towrism and Ensironment ,
Shaana Nermeal University, At an, Sheonst 710062, China )

Abstract ; Based on collecting, reorganizing and analvzing the history data about the Guanzhong Plain during the
Ming Dynasty, the grade series, stage changes and different grades” periodicity of the frost and snow disaster are
stodied in this study. The statistical results show that, frost and snow disaster of the Ming Dynasty had 22 times
altogether, and ocowred averagely one time per 12. 6 vears. The Guanzhong Plain$ frost and snow disaster grade
may be divided into mild, moderate and severe disaster in the Ming Dynasty, and their ocowrence probabilities
are 26% , 52% and 22% . The disaster has been divided into four uneven periods in the Guanzhong Plain. The
first period { 1368 — 14487, and the third cne {1508 —1568) had the fewer disasters in the Guanzhong Plain,
and there were the more disasters during the second period (1449 - 1507}, and the fourth one {1569 — 1644 ).
The frequency of frost and snow disasters was obvious upward in the Guanzhong Plain. Wavelets analvsis has the
charactenistics of pulti — resolution analysiz and ability of expressing local features of signal in both time and fre-
quency domains, which is a local analysis method. This novel method is suitable for complex natural disaster sys-
tematic. The spatial distribution, temporal evolution and muld — scale period of the frost and snow disaster are
sindied from the vear of 1368 w 1644, applving wavelet analysis method and the history data about the
Guanzhong Plain during the Ming Dynasty. The result of wavelet analysis shows, the mild, moderate, severe dis-
aster occurrence periodicity is respectively 11, 8 and 44 vears. The change of frost and snow disaster in the
Guanzhong Plain during the Ming Dvnasty is significant. This phenomenon can indicate climate change of the
Ming Dvnasty. On the basis degree of the frost and snow disaster, mean annuoal temperature can be reconstroc-
ted. There was one cold climatic event in the Guanzhong Plain in Ming Dynasty, oceurring between 1618 and
1631, and the temperature was obviously lower than the other time of Ming Dvnasty and the modern. There are
gix disasters in the period , including one - time moderate frost and snow disaster, 5 - times severe frost and snow
disasters. The {rost and snow disaster ocewred averagely one time per 2.3 fear during the pericd. The degree
and frequency frost and snow disaster is greater than that of the other ime of Ming Dynasty. The result can indi-
cate that there is the littke ice age of Ming Dvnastr. The results mentioned above indicate that the primary canse
of the frequency of frost and snow disasters in the Guanzbong Plain was sudden drop of air temperature caused by
sustainable snowfall, accumulated snow and cold snap.

Key words ; Guanzhong Plain; Ming Dynasty; frost and snow disaster; wavelet analvsis; cold climatic event
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