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Foreword

As a catastrophically climate, the frequent sand storm is the result of interaction and
feedback coupling of the elements of the Earth system. Among them, human activities as a
subsystem of the Earth system has been improved with the boosted material civilization, more and
more powerfully involved in a cycle of dust and play an important role in the frequently-happened
sand storms.

Since the spring of 2000, the high frequency, the strong intensity and the wide impact of
sand storm, attract the great attention of the Party and the government and the scientific
community in China. Frequent dust storms not only directly affect the transportation,
telecommunications, electricity and other various national economic sectors, greatly threatening
daily life, health, property and social order in people’s life, but also have a profound impact on
ecological security and sustainable economic development of China and the whole world. The
transport and deposition process of dust material affects the surface energy absorb and release
balance and the moisture circulation by affecting the solar radiation and cloud formation and then
has a significant impact on long-term and short-term climate changes. The sand storm changes
marine primary production through reducing photosynthesis, and affects nutrient cycling, and also
changes deep-sea sediments by influencing in biogeochemical cycles. In addition, the sand storm
is destructive to the formation and development of the soil layer of dust.

Northern part of China is one of the areas sand storm happens frequently. As one of the world’s
four major dust source areas, Asian dust source area which mainly consists of desertification land in
northern China is the causing one of our country, eastern Asia and global sand storm. Its influence
has crossed the East Sea of China, directly to Taiwan of China, Korea and Japan. Therefore, our
government and Japanese and South Korean government take it seriously, respectively established
Some research projects such as the 973 national project, the major fund project and the knowledge
engineering innovation project of Chinese Academy of Sciences in China, as well as co-funded
project of Japan, South Korea and China. A discussion group of Institute of Earth Environment and
some other units of Chinese Academy of Sciences is founded to carry out the pilot study on Asian
dust aerosol. Expected to confirm the specific spatial distribution in Asian dust source areas,
dynamic processes of dust transportation to the neighboring region, transmission modes under
different climatic conditions, and to estimate its contribution to regional, hemispheric and even
global world by the evaluation of Asian dust emission.

In order to obtain test samples of dust aerosols, the discussion group sets up from west to east
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four aerosol observation stations in northern China desert including Taklamakant sand, Teng
Grisa, Mu Us desert and Horgin sand land. With placing aerosol receivers to dynamically collect
dust aerosol samples, it carries out study on the contribution rate of different sandy dust.

Horgin sand land is in the west of northeastern China, at the easternmost edge of central Asia
desert strip. Its desertification is so large-scale, deep-degree and fast-speed that it is very
important to set up a station for supervising dust and sand on the ground in this region for the
Study of dust and sand of Asia.

Horgin sand land in the west of the Northeast Plain, belonging to the Songhua River and
West Liao River basin, is in the northern part of Agriculture-Pasture Transition Zone in the
Northern China. The area is in the temperate sub-humid monsoon climate zone, and the
ecological environment there is very sensitive, vulnerable and recoverable. In recent years,
grassland desertification, lawn degradation and soil alkalization have caused the rapid decrease of
surface vegetation cover and wind erosion of soil more serious, all of which have a close
relationship with human beings. So far, little research has been involved in dust storms in
northeast China, not to mention research on alkali dust storms as a special type of the Northeast
region. It is urgent and essential to do research on the material composition features and dust
contribution ability of alkali dust storms and dust storms in the Northeast Plain. Northeast China is
affected by sand and dust, where dust and sand get together and originate. Through the sampling
and testing of the station for supervising dust on the ground, it is helpful to understand better
physical characteristics of the aerosol dust source materials including the size, mineral
composition, elemental composition and other characteristics and then to establish serial genealogy
of sand and dust sources and to find out the source of them. At the same time, people can
understand the spatial and temporal evolution of sandstorm and forecast the dust storm evolution
trend in the future, which can implement the blank of research on the region affected by dust and
sand as the dust source. In addition, people should carry out different types of land contribution
of dust, explore the impact of human activities on dust storms, and make a clear mechanism for
the formation of dust storms in northeast China by combining surface sediment characteristics of
the study. The above study has the practical significance to the regional dust storm warning and
prevention, and the presentation and systematical research of alkali dust storms also plays a very
important theoretic role in the study of sandstorm classification. China is widely distributed in the
state of loess of which accumulation and sand activities are closely related. The research of
modern source, path and process of deposition of dust storms is of great importance to the study of
the formation mechanism of loess in China.

The study of Alkali dust storms and dust storms in the Northeast Plain began in the spring of
2001 and lasted three years. Based on the collection of information, we have conducted regional
field investigations for three times and typical area studies for twice, establishing dust monitoring
network of Northeast Plain area. The ground monitoring stations jointly established by Jilin

i}



# Foreword #

University and Institute of Earth Environment of Chinese Academy of Sciences in February, 2002
in Bahuta town middle school in Kezuohouqi supervises and records sandstorm timely, collects
dust floating debris, and meanwhile, according to characteristic of sand combined with alkali in
the Northeast Plain, our group also founded monitoring network of decreasing dust and Da'an
alkali dust storms monitoring station with the help of the environmental sector and the grassland
assistance station, which means the start of systematical monitor and research of sandstorms and
alkali dust storms in the northeastern China. We have collected dust and aerosol samples in
different Jocations, and also surface land samples from different types of land of different uses and
different landscape positions. Laboratory analysis includes analysis of particle size, pollen, X
diffraction, scanning electron microscopy, ion chromatography, and so on.

The book contains three parts: about the elemental composition, mineral composition, grain
size characteristics of dust aerosol, sources and the spatial and temporal evolution of the material
source; about the proposed concept of alkali dust storms, elemental composition, mineral
composition, grain size characteristics, causes and the evolution of alkali dust aerosol; about
distal aerosol impact on the urban environment, the spatial and temporal distribution, material
characteristics and sources and control countermeasures of dust in Changchun City.

This book is the major achievement after a series of activities funded by both 973 Project and
Jilin University. Participators in the study are: Professor Hu Ke (School of Ocean Sciences,
China University of Geosciences, Beijing), Postgraduates Cao Zhen, Chen Bing, ete. from
College of Earth Sciences, Jilin University, Jie Dongmei from School of Urban and Environmental
Sciences, Northeast Normal University (used to be a postdoctor in service of College of Earth
Sciences, Jilin University) , Zhang Xiaoye, Shen Zhenxing and Wang Yaqiang from Institute of
Earth Environment of Chinese Academy of sciences, Bai Yuehua, Zhao Mingjie, Han Chao, etc.
from Environmental Protection Agency of Tongliao City in Liaoning Province.

In the early studies of the Northeast Plain, Professor Jing Guihe, Xiao Ronghuan, and Lu
Jinfu from Northeast Normal University and the researchers Qiu Shanwen, Sun Guangyou from
Northeast Institute of Geography and Agroecology of Chinese Academy of Sciences and other
researchers have done a lot of work and achieved fruitful results, providing important basic
information for the research. In the research, it has been supported by leaders and experts of
Scientific and technological Research Division and Da’an Earth Sciences Department of Jilin
University. Yu Liangui from Changchun City environmental monitoring station, Li Liming from
Shuangliao  City environmental monitoring station, Mou Chunyou from Baicheng City
environmental monitoring station, Da’an grassland station, and other units and individuals helped
to collect samples. Bahuta town middle school provided the space, power and water for the ground
stations. Tongliao City Water Resources Design Institute and Water Supply Company helped build
the ground monitoring tower. Laboratory Pollen Analysis has been completed by Professor Lin

Zerong from Jilin University. Elemental analysis and mineral analysis were charged by the testing
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centre of Division of Earth Sciences of Jilin University, the testing centire of Northeast Normal
University, Institute of Earth Environment of Chinese Academy of Sciences and Environmental
Studies of Nagoya University. Here, we record our warmest acknowledgement to these units,
leaders, experts and friends for the support and help.

As the research base of Alkali dust storms and dust storms in the Northeast is weak, the
present research is just in the beginning, which is still not systematic and in-depth study of
content and more focus is on basic research, and research results are less to meet the need of for
forecasting and early warning and control requirements of the dust storms. Due to the limitation of
research conditions and understand level of the authors, hope readers to point out errors and

irregularities.

Jie Dongmei
2010 -01 -25
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