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Preface

Farmland shelterbelts have been existing for a long time, and spread rapidly during
recent hundred years. Especially from 1930’s to 1950’s large area shelterbelts were
established in USA and the former USSR in order to ameliorate the environment and
reduce the losses caused by dust storm. Most of shelterbelts were constructed in the north
of China in early years after liberation. In the middle and latter of the twentieth century,
worldwide deterioration of environment and desertification of land have been directly
threatening the sustainable development of agriculture. Only in “Three-north regions”
(northwest, north and northeast regions of China) around 7 X 10° hm® farmland and 7 X 10°
hm® grassland were invaded by strong wind. The yields of agriculture are low and
unstable. Some of the land has no harvest under the years with seriously strong wind.
Dust rain attacked Beijing and Tianjin in recent years, even invaded Nanjing and
Shanghai. Desertification area in China is up to 3. 71X 10° km? with annual increment of
2103 km?® (Zhu Zhenda, 1994; Ye Duzheng, 1992) . Loss of crop yield is from 5:<10% to
10° kg and the economic loss from 2. 0X10° to 3. 0X10° RMB. The desertificated farming
area in the world reaches about 1.986 X 10° hm® according to the United Nations
Environment Program in 1987, occupying 61% of the total dry farming area in the world.
The annual loss is about 423X 102 US $. Thus, the scientists in the fields of agriculture
and forestry around the world advocate to develop agroforestry, which is one of the
strategies against desertification.

In the chapter “Sustainable development of country and agriculture” of Agenda of
China in 21th Century—White Paper of population, environment and development , the
establishment of protective plantation system on farmland is emphasized. In the
management of agriculture during 1970’s, the synthetic protective plantation system was
put forward in order to systematically manage the hill, water, farmland, forest and road,
in which shelterbelts are the main component. In resent 20 years the large area forest eco-
engineering has been carrying out, such as protective plantation in “Three-north regions”.
protective plantation in middle and up stream areas of Yangtze River, plain afforestation.
protective plantation along coast and so on. Large area continuous synthetic protective
plantation systems could cover one county or several counties. The afforestation area has

got to 2x 10° hm®. At this stage China has become the country with the largest area of
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farmland protective plantation. The farmland protective plantation system has become the
important part of ecological construction in agricultural and husbandry areas. The
practices have proved that the protective plantation systems are the efficient measures of
ameliorating environment, mitigating the harm of strong wind and sand, controlling dust
storm, preventing desertfication, conserving water and soil and increasing crop yield.

Researches of protection plantation system on farmland are deeply carried out with its
cstablishment. Field forestry investigation was focused in the beginning. In 1892 Russian
scholar Biqixin (Bpixud, A. A.) carried out a circuit measurement of wind speed near
shelterbelt using two Fortin anemometers. Many researchers in the world made studies on
the ecological effects of a single shelterbelt or a single sheltetbelt grid for more than one
hundred years from then on. Smalico (. A. Cmanbko, 1963) did the most detail field
measurement of wind speed distribution near shelterbelts with different structures. Von.
J. Eimern, et al. (1964) collected the international achievements and composed the
summarizing monograph under the organization of WMO. A.P. Kanstanjinov
{ hoticratitnios, A. 1. 1973), N.P. Woodruff, et al. (1953), J. M. Caborn (1957),
M. Jensen (1961), Jiang Ailiang (1958) etc. analyzed the effects on microclimate,
hydrology, biology, crop yield and economic in their study fields. Cao Xinsun (1983)
systematically summarized the establishment, ecological and economic effects and
afforeastation techniques. These studies mainly focus on qualitative descriptions. In
1970’s and 1980’s E.J. Plate (1971), Zhangyi et al (1984), Weilin et al (1984), Zhu
Tingyao et al (1986) develop some theoretical distribution models of some meteorological
factors by mathematical methods and basic laws of surface boundary layer and analyze
acrodynamic and hydrological effects of shelterbelts. These enhance the studies to the
theoretical level from qualitative descriptions. But the study objectives also focus on a
single shelterbelt or a single sheltetbelt grid.

During the 1980’s the regional effects of protective plantation system was firstly listed
in the research area of related national key project. It was also emphasized by National
Natural Science foundation of China. The research group of this monograph focused on
this study using the wind tunnel experiments, tied balloon observation of surface boundary
layer, synoptic and climatic analyses and remote sensing technology. The studies include
the structure and dynamic parameters of the boundary layer of shelterbelt network region,
drag distribution model of shelterbelt, mass and energy exchanges. New assessment
mecthods and models are put forward. All these provide the ways of effect assessment,
management, programming and design of farmland protective plantation, and improve the

information management objectively and scientifically. The monograph also gives the data
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of wind speed field, streamline field and turbulence near shelterbelts. One of the
objectives of the monograph is to provide optimal indices to the establishment and
management of the protective plantation by theoretical models, just like the design and
evaluation of other engineering.

Zhu Tingyao presided over the writing of the monograph, checked and finalized the
manuscript. The chapter one, two and eight are sponsored by Guan Dexin and chapter
eight is partly written by Zhu Tingyao. The others are sponsored by Zhu Tingyao.
Chapter five and six are partly written by Zhou Guangsheng and Guan Dexin. Chapter
seven and ten are partly written by Jin Changjie.

Institute of Shenyang Applied Ecology, the Chinese Academy of Sciences (CAS)
devoted to the studies on farmland sheltrbelts more than 40 years. The monograph selects
the update achievements, including that resulted from the national key projects during the
seventh five-year-plan and the projects funded by National Natural Science Foundation of
China. Before 1985 I was the assistant following Professor Cao Xinsun and was the main
writer and compiler of the monograph Theory of Farmland Shelterbelts. From these I got
much beneficial education. The former Director of the Department of Forest Meteorology
Wang Zhengfei advocated and supported to construct the lab of wind tunnel. A lot of
achievements come from the experiments of the wind tunnel. I would like to give my great
appreciation to Acadimician Li Wenhua and Professor He Qingtang for their encourage
during the preparation of the monograph. I would also give my appreciation to Senior
engineers Kong Fanzhi, Ding Guifang, Lu Yaobo and Professors Wang Shuli, Xu Wenduo
for their responsibility in the experiments, measurements and data processing. A lot of
achievements may not be obtained without their efforts although they does not take part in
the writing of the monograph. We also thank the co-operators including Professors Chen
Jiayi, Zhang Aichen, Liu Shuhua, Yin Jiefen, Wang Xinying of Beijing University,
Professor Xiang Kaifu of Northeast Forestry University, Professor Xu Deying, Director of
open lab of Forest Ecological Environment, Professor Liu Xianwan, Director of wind
tunnel lab, Institute of Desert, CAS, and Professor Cheng Dechang of Shenyang
Agricultural University.

Shortcomings and mistakes may appear because of the limitations of knowledge and
other conditions. Some researches may be even preliminary and further studies should be

expected. We honestly wish readers give us opinions and suggestions.

Zhu Ting-yao
Augst, 2000
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