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The mechanism and function of “ 3-Circles” — an eco-productive paradigm for

desertification combating in China
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Abstract The “ 3-Circles” eco-productive paradigm for combating desertification is an optimized and reconstructed new
structure for arid ecosystems. The structure process/dynamic and function of the system are comprehensively based on a
brand-new viewpoint of systematology. This paper studies the control creation and feedback of the “ 3-Circles” paradigm
for combating desertification using Chaos theory. We discusses the causes of desertification and the process of chaos. The
geographical sphere structure geographical zonality is the natural background of the “ 3-Circles” ecological paradigm the
driving force of the * 3-Circles” paradigm is the process of chaos. In the modern material world the ecosystem and
environment are all dominated by Chaos theory. The chaos movement exists in the complex degradation and rehabilitation
processes of arid ecosystems i. e. the “ order comes from the chaos”. The structure of the eco-productive paradigm is
divided the big “3-Circles” mainly controls expansion of desertification and extension of large scale sandstorms the small
“3-Circles” mainly controls regional desertification and the damage produced by sandstorms while the small “3-Circles” are

formed in accordance with the concrete patterns of the natural geography and social economic conditions of different types of

30571529 30671722

2007-02-27 2007-03-30
1935 ~ . E-mail cilj@ forestry. ac. ¢n
* Corresponding author. E-mail xinshiz@ yahoo. com

Foundation item The project was financially supported by National Natural Science Foundation of China No. 30571529 30671722
Received date 2007-02-27 Accepted date 2007-03-30

Biography CI Long-Jun Ph.D. Professor mainly engaged in desertification combating and landscape ecology. E-mail cilj@ forestry. ac. ¢n

http //www. ecologica. cn



4 S 1451

landscape including the oases. Chaos theory provides us with the " organic antibacklash and flowing world" a new
holistic concept combating desertification requires complicated multi-functional systems. In China’s northern arid areas and
the areas affected by desertification the big “3-Circles” and the small “3-Circles” are the organically combined network
which forms a strict protection system with mutual protective functions from circle to circle and defense from belt to belt. So
that large scale effects of wind-drift sand movement are effectively controlled the local climate and microclimate are
improved and the quality of people’s lives is promoted so as to build up Northwest China. Consequently the concept and
structure of the “3-Circles” system is based on natural geographical zonality and provides a rationally designed ecological
solution for the interaction between the human and natural environments and the patterns of ecosystems. It represents

science towards the "realm of freedom" in which the paradigm for restoration of the environment in arid regions and for

sustainable development is defined humans.
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0.5m
12.4m/s 53m 74. 4% 244m 54. 6%
200m 1
3
15
50cm 13m/s 64. 8%
40% 2
1
Table 1 The function of wind velocity reduction of shrub grass belts
m 53 106 159 212 244
Distance between observation site and shrub grass belts Control
%
. 0 18.30 51.70 53.00 55.30 60.70
Coverage
Vegetation features in
observation sites oo 0 33.40 34.50 42.50 45.50 48.30
height mean
m s
. . 12.43 9.27 8.47 7.53 7.06 6.80
Wind velocity
0.5m a
7 100 74.60 68.10 60. 60 56.80 54.60
% of control site
Height from earth m s
. o 13.03 11.44 11.08 10. 14 9.64 6.20
Wind velocity
1.0m a
X v 100 87.70 84.80 77.80 73.80 70. 60
% of control site
2
Table 2 Relationship between plant coverage and wind erosion
No. of sites Density ~ /m? Coverage % Wind erosion rate %
1 2.0 18.7 80.0
3 6.7 48.4 32.9
9 9.5 64.8 0
3.3
12 15
® 0.3
3~5 = 23 ~31
40% ~47% 2-4-6 “ K
1« ”
280m 500m
20. 2% 3
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Table 3

effect of Windbreak belt with different inter-belt distances

Item

1

Windbreak network 1

2 3
Windbreak network 2~ Windbreak network 3

4
Windbreak network 4

Mean height of windbreak belt m

Inter-belt distance m

Protected area hm?

70

Ratio of wind velocity reduction %

6.6 7
92 175
2.33 8.8
50.2 38.4

8.1

250

13

4

Table 4 Integrated benefits of “3-circles” eco-productive paradigm for desertification combating

Ecological benefit

Economic benefit

Ecological Series of ecological Income per
Forestry and orchards ~ Animal husbandry Agriculture 8 . g L . p

management projects capita 1ncreasing
Windbreak and sand Exclusion and Special agriculture Land uses Fast growth and Green culture

fixation
CO,
Alleviating

CO, emission

Modulating

micro-climate
Water conservation

Fodder forestry
Orchards

Greening environment

Environment health

Liveslock railing
Cash crops
Artificial

grass-seeding

Animal

species imrovement

cash forest

Water management and Medicine herbs
ecological water use
Intensive processing

Structure reforms

Project designing and

management

Cultural attainment
=
Educational

strengthening
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tation above the “ soft ridge” of Quaternary or Tertiary flood & alluvial|Quaternary fluvial & lacus-
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Symbols of parent rocks, materials and soils

B b ERADH Mesozoic sandstone
AL BETe Weathering parent material

VIR 5 1 Sandy gravel loam soil
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Quaternary fluvial & lacustrine deposit

Fig. 1
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Symbols of plants
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F I Achnatherum splendens
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E BE Thymus mongolicus

HEL Carex stenophylla
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Schematical transect of vegetation and associated Topography parent rocks materials and soils typical for the Mu Us Sandland
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