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Table 1 The mean shrub cover, mean deep soil moisture and mean annual rainfall in arid and semi-arid regions of China

ARSMRX L AR/ % WE LS KR/ % AR F4 R T & /mm 5| 3k
BRI (FA ) 42°43'N,122°22'E 35(REFH) 5.28+3.2 469 [31—32]
BRIV b (558 42°54'N,120°41'E 33CNHEAY L) 3.5+2.8 366. 4 [33—34]
ESNES SUE €N 1D) 37°24'N,107°7'E’ 30(H50) 442.3 295 [35—36]

JHs A5 L VDR (U338 37°27'N,104°57'E 9K &) 2.54+1.8 186. 6 [25,29]
FEEGM N O 39°21'N,100°37'E 12(B1K) 2.4+1.4 117 [37—38]
TR R (RURD) 44°39'N,87°48'E 18(#atk) 3.754+2.5 160 [39—41]
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Table 2 Parameters symbols, meanings, values, measurement units and sources

155 X Huf BAAY 51 3CHik
S TEAT P2 0. 54 % [51]
s SALFTHAT T (1 + KK 5 2.6 % [52]
St FH [B) 457K 3.3 % [51]

Zmax TEA G M BRI % 3 a ! [53]

dimax HEAR TG B I R T% 5 a~! [53]
Z, HE PR )2 B A RO 1 200 mm [53]
n LI 0. 42 — [54]

Emax TEA I e K2 % 0.7 mm « d7! [55]
N AR K E 200 d [53]
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Fig. 1 The dynamics of shrub coverage (A) and deep soil moisture (B) vary

with precipitation intermittency and annual precipitation
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Table 3 The eco-hydrological threshold for maintaining artificial sand-binding

vegetation stability in different climatic zones of China
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Fig. 2 The process of dynamic evolution for shrub cover vary with time
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Fig. 3 The process of dynamic evolution for deep soil moisture vary with time
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Fig. 4 The model of ecosystem management of artificial sand-binding vegetation
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Significance of Eco-hydrological Threshold in Artificial Vegetation
Ecosystem Management in China Desert Area

Zhang Dinghai?, Li Xinrong®, Zhang Peng’
(1.Center for Quantitative Biology, College of Science, Gansu Agricultural University, Lanzhou 730070, China; 2.
Shapotou Desert Research and Experimental Station, Northwest Institute of Eco-Environment and Resources, Chinese A-

cademy of Sciences, Lanzhou 730000, China)

Abstract: The desert area in northern China, under wind-blown sand hazards and with desertification devel-
opment and ecological degradation, is one of the most serious areas in the word. Using plant sand-fixation is
the main approach to contain the expansion of sandy land and to recover and rebuild the ecological environ-
ment. However, the stability maintenance of artificial vegetation is a challenge of sustainable management
of sand hazards. As the basis for artificial vegetation ecosystem management, how to understand and define
the eco-hydrological threshold has important theoretical and practical significance. We built an eco-hydrolog-
ical model to describe the interaction effect between the deep soil moisture and the coverage of artificial
sand-binding shrub or trees (for only eastern desert regions). We used the model to simulate the eco-hydro-
logical process in the typically artificial sand-binding vegetation ecosystem of different climate zones of China
desert. Based on these results, we defined the appropriate eco-hydrological threshold of artificial vegetation
ecosystem management in different sandy areas. It has a certain reference value to the ecosystem manage-
ment of existing sand-binding vegetation and future vegetation construction in desert areas.

Key words: desert area in northern China; artificial sand-binding vegetation; soil water balance; stability of

sand-binding vegetation; eco-hydrological threshold; ecological reconstruction



