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Préfacé

Human are facing many kinds of serious environmental problems, such as global warming, ozone layer hole,
biodiversity decrease, ecological evasion and soil desertification, all of these environmental has severely constrained
the process of human society and economic. As the largest terrestrial ecosystem, forest has very important functions to
relieve global change, ameliorate regional environment.

As the largest forest zone and most important forest carbon sink, Xing’an Mountains forest zone is the only needle
forest in cold temperate. Tt lies in the upper southern of permafrost in high latitude. It has been composed by the large
areas of continuous permafrost and island area. Forest distribution and permafrost environment connected closely,
which has very important ecological barrier to Hulunbeir grassland and Songneng River plain.

Long-term location observation is one kind of accepted research method which disclose the change rule of ecosys-
tem structure and function. In the limited regional areas and fixed sample plot, by location observation of ecosystem
composed , structure, biomass productivity, nutrient cycling, water cycling and energy balance, we can disclose the
inner mechanic of ecosystem occurs, process and community success, elucidate the rules of ecosystem dynamic pat-
tern and process, ecosystem balance and biogeochemical cycle.

Based on the research plot of Inner Mongolia National Ecosystem Observation and Research, take the long-term
observation method and advanced observation equipment, we focus on eight aspects such as global change, forest hy-
drology, forest soil, forest growth and generation, forest vegetation diversity, soil greenhouse and permafrost, forest
health and management, ecological control of forest fire. We also expound systematically the structure, function and
dynamic of forest ecosystem in the Greater Xing’an Mountains, Inner Mongolia.

The results shows that:

The air temperature increases from 1962 to 2010 in Genhe city (0. 65°C/10a). The average climate sensitivity is
all higher in 5 main Larix gmelinii forest types based on the tree ring width chronology, all of this value is between
0.18 ~0.29, and reached 0. 10 acceptable level.

Concentrations of major nutrients in rainfall, stemflow and throughfall is tested, the seasonal dynamic of total N,
total P, NO; =N, NH; =N, CO; , HCO, , Cl", Ca, Mg, K, Na, Mn, Zn, Fe, Cu, Cr, Pb, Cd, Se,
As. pH. EC in the hydro — chemical were determined. Pb showed negative chemical leaching effect in the stemflow
and throughfall, while Cd and As showed negative chemical leaching effect in the throughfall, but positive chemical
leaching and nutrients enriched effects in the stemflow.

The studies of shows that clear cutting is the largest cutting disturbance to forest, the melt time not only advances
obviously than control, the increased soil temperature is also found in the clear cutting (10 “C above over 0. 8 m soil
layer)

Through deliberate analysis of factors which affect fallen trees generation, such as fallen tree decay level, fallen
direction, altitude, slope, aspect, cover depths of dead leave on and beside fallen tree, depth of humus horizon on
and beside fallen tree, organic C, total N, Total P. Now we know the decay level, slope and cover depths of dead
leave on fallen tree are major factors which determine fallen tree generation.

(5) After research on the biodiversity of Larix gmelini forest and key species, we find that Ericaceae plant is the
key species in Larix gmelini forest.

(6) The effect of forest cutting on soil microbial: (D The order of soil microbial and bacteria total number was




MRS
KLU RS RIS

BLV > HLV > LLV in the virgin forest, while it was BLV > HLV > LLV in the disturbed forest. (2 The order of soil
fungi number was BLV > HLV > LLV in the virgin forest, while it was CL >SL > LFB in the disturbed forest. (3) The
order of soil Actinomycin number was HLV > BLV > LLV in the virgin forest, while it wasLFB > CL > SL in the dis-
turbed forest.

(7)The results show that the net CO, fixed of ecosystem is 964. 41 million ton, the annual net carbon fixed rate
is 19. 79 million ton. The soil carbon content is all above 150 t/ hm”, it has been above 300 t/hm” in some areas,
these data is higher than the average level of the whole nation.

The temporal and spatial variation soil greenhouse gas fluxes under different forest habitat, different soil type,
different forest management are researched here. The results showed that CH, absorb in virgin forest( —62. 00 ug/m’

- h) is higher than in the successive cutting forest( —44.06 ug/m’ - h), while the successive cutting forest was
higher in the clear cutting( —28.06 ug/m’ + h). CH, absorb was lowest in 4 kinds of forest habitat( —27. 88 ug/m’
*h).

(9) Based on the large survey on Stand productivity, stand structure, resistant and restoration, we established
Forest Health Evaluation Index System of Ledum palustre-Larix gmelinii forest in cold temperate. In these surveyed
sample plots, 6 standard plots of virgin forest are in health level (level I ), 6 standard plots of successive cutting for-
est are in sub-health level (level Il ). There are 2 standard plots of clear cutting forest are in general health level
(level 1), 4 standard plots of clear cutting forest are in not health level (level IV ),

(10) The results showed that the diversity index of shrubbery and grass after forest intermediate cutting are higher
than control obviously.

(11)In the three forest type, herbage-Larix gmelinii forest, Ledum palustre-Larix gmelinii forest and Rhododen-
dra-Larix gmelinii forest, the content of organic carbon, total K, Na, Ca, Mg, total N, total P has not changed
much with the decay of fallen tree in Larix gmelinii and Betula platyphylla Suk forest.

(12) Based on the model research, the relationship between the remaining density after forest intermediate cut-
ting, the forest gross productivity and the intensity of intermediate cutting. It is testified that intermediate cutting can
increase forest gross productivity.

(13) The research provides the Ecological fire-control theory, based on this theory, the distribution index model
of forest fuel vertically continuously were established under 12 kinds of forest habitats, and researched the characteris-
tic of forest fuel and the countermeasure of fire prevention and extinguishing was provided.

These research achievements can provide theoretical according for natural forest protection, forest, successive
management and ecological compensation. At the same time, it can provide basic and zonality data for global forest e-
cosystem management.

This book has been compiled by 8 persons. Of which, Chinese and English preface was compiled by Xiuzhi Ma,
chapter | was compiled by Qiuliang Zhang, Liming Wang and Xiuzhi Ma, chapter 2 was compiled by Jianqiang Li,
Yongjie Yue, chapter 3 was compiled by Qiuliang Zhang, Fei Wang and Xiuzhi Ma, chapter 4 was compiled by
Qiuliang Zhang, Liming Wang, Fei Wang, Tieniu and Yubao, chapter 5 was compiled by Qiuliang Zhang, Liming
Wang and Runhong Gao, chapter 6 was compiled by Qiuliang Zhang, Liming Wang, Fei Wang and Xiuzhi Ma,
chapter 7 was compiled by Qiuliang Zhang, Liming Wang, Tieniu, Bao Yu and Yao Liu, chapter 8 was compiled by
Qiuliang Zhang, Liming Wang and Xiuzhi Ma. Additional, there are many other participator, such as Chunsheng
Bao, Qingmei, Yan Bai, Gaowa Chen, Zhongying Guan, Xiaowei Gao and Xiaohong Wang.

During the process of research and book compiled, we has got many helps from several aspects. The research a-
chievement was funded by national natural science foundation and Special Fund for Forest Scientific Research in the
Public Welfare. We thank Genhe forestry bureau, The Hulun Buir Meteorological Bureau Bureau, Inner Mongolia
Agricultural University. We also thank some anonymous participants in this book compiling and publishing.

At last, before this book will be published, we express our faithfull thanks to those forestry researchers who dedi-
cate their life and energy to this station. Their industrious efforts and achievements benefit station’s foundation and pro-
gress, at the same time, for this book publishing.

There must be some errors and deficiency due to our limited time and labor, limited research ability, the tempo-

ral and spatial complex within ecosystems, so some good suggestions are welcome.
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