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Modeling and Analysis of Annual Trend Change of
Drought Based on Tree Rings

CAO Yingnan' and SUN Ying’
(1. Inner Mongolia University of Technology College of Energy and Power Engineering ,
Inner Mongolia 010051, China; 2. Hohhot Environmental Monitoring Center, Inner Mongolia 010030, China)

Abstract: Traditional methods based on tree ring width to reconstruct climate data neglect the difference of
tree ring width between early wood and late wood, which leads to the limitation of data reconstruction results.
Therefore, a new method of annual trend change modeling and analysis of drought based on tree ring is proposed.
We collected tree ring samples and hydro-meteorological data in Horqin sandy land and established standard tree
ring chronology in Horqin sandy land. By analyzing the correlation between tree ring index and meteorological fac-
tors, the relationship between different hydro-meteorological factors and tree growth is obtained, and based on this
result, by using drought index to reconstruct the climate data of Horqin sandy land, we are able to realize the annu-
al trend change analysis of drought disaster in Horqin Sandy land. The experimental results show that the data re-
constructed by the proposed method are real and reliable. The method get us to know that the Horqgin sandy land
has experienced six wet and five drought stages in the past 321 years. The annual ring width of Quercus Mongolica
in Horgin sandy land has a significant positive correlation with the lowest temperature in that year.

Key words: tree ring; tree ring width; tree ring density; drought index; meteorological factors; reconstruc-

tion



