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Response of the Species Diversity of Desert Riparian Forest to the
Changes of Groundwater Depth in Middle Reaches of Tarim River

WANG Xiyi''?, XU Hailiang'* ,LING Hongbo''? ,BAI Yuan'*
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cademy of Sciences, Beijing 100049, China)

Abstract ; In this study, we collected the data from 30 plots and 30 groundwater level monitoring wells in the
middle reaches of Tarim River. According to the data from monitoring wells, we divided the groundwater
levels into 6 gradients:0~2 m,2~4 m,4~6 m,6~8 m,8~10 m,>10 m. Then we analyse the coverage of
vegetation and biodiversity at different groundwater levels,in order to investigate the relationship between
the frequency of plants distribution and groundwater level,as well as to determine the reasonable ecological
water level of the desert riparian forest in middle reaches of Tarim basin,and to provide a basis to ecosys-
tem restoration in middle reaches even the whole basin-wide of Tarim basin. The result shows that: (1)
There are 15 species in middle reaches of Tarim basin and the dominant species is Populus euphratica. (2)

With the reduction of groundwater depth,the coverage of vegetation decreases gradually; As the groundwa-
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ter level between 2~4 m,the average coverage is 39. 14 % ; When the groundwater level between 6 ~8 m,
the coverage of vegetation is less than 20% ; The coverage is only 7. 65% when groundwater level less than
10 m. (3) Along with the lowering of groundwater level,the changing trend of species diversity is increased
firstly,and then decreased; The species diversity is maximum when groundwater level between 2~4 m,fol-
lowed by 4~6 m and 0~2 m;When groundwater depth under 6 m,the species diversity decreases rapidly.
The species diversity is precious little when groundwater level under 10 m,only P. euphratica and Tamar-
ix chinensis still remaining. (4) Average depth of groundwater level for the species in middle reaches of Ta-
rim river are: P. euphratica 4. 58 m,T. chinensis 3. 53 m, P. communis 2. 34 m,Alhagi sparsi folia 4.10 m,
Karelinia caspica 3.18 m,Lycium ruthenicum 2. 98 m; P. communis can be suitable for the shallow level of
groundwater only,the suitable water level of the rest is about 3~4 m. In summary,in the middle reaches of
Tarim River,the most suitable groundwater level to the growth of plants is 2~4 m and the reasonable
groundwater level to ensure the normal growth of plants is 2~6 m. It indicates that the groundwater level
should be above 6 m in order to ensure the restoration of vegetation and the normal growth as well.

Key words: Gaussian regression model;species diversity;groundwater depth;desert riparian forest;the mid-

dle reaches of Tarim River
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Table 1 Plants species in the middle reaches of Tarim River

value
1 W Populus euphratica 39,22
2 P Tamarix chinensis 22.83
3 Wil Lycium ruthenicum 2.31
4 HAELE Karelinia caspica 10. 62
5 BB Halimodendron halodendron 3.84
6 b5 Halogeton glomeratus 0,67
7 Wi ] Alhagi sparsi folia 1.20
8 12 Phragmites communis 12.63
9 kB H % Glycyrrhiza inflata 4,14
10 INEE Aeluropus pungens 0.18
11 JEF 5 Glossog yne tenui folia 0.27
12 B i ik Apocynum venetum 0.32
13 4 Scorzonera austriaca 0.61
14 W Carex tristachya 0.63
15 INEBEE. Oxytropis glabra 0.54
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Table 2 Frequency of several major plants under different depths of groundwater in the middle reaches of Tarim River

H B 2 Frequencey of appearance/ %

Rl 4

Type community 0~2m 2~4m 4~6m 6~8 m 8§~10 m >10 m
W4 Populus euphratica 18.5 41.58 18. 37 14,37 5. 14 —
BeMl Tamarix chinensis 24.3 28.23 17.51 6.09 2.31 1. 56
P2 Phragmites communis 46. 3 51.22 7.83 0.77 — —
B¢ Alhagi sparsifolia 16. 66 45.01 27.73 5. 56 — —
AL YE Karelinia caspica 16. 21 55.10 25.55 3. 89 - —
MR Lycium ruthenicum 21. 60 64. 80 10. 80 2.70 — —

3 IMANEYHNBESSTHUESH
Table 3 Parameters of logarithm normal distribution fitting of several major plants

Y2 Type of plants u o Xom E(X) (XD
W Populus euphratica 1.31 0. 65 2.43 4,58 3.32
BEMI Tamarix chinensis 1.12 0.53 2.31 3.53 2.01
P 2E Phragmites communis 0.71 0.53 1. 54 2.34 1.33
BBl Alhagi sparsi folia 1. 29 0. 49 2. 86 4.10 2.13
AL Karelinia caspica 1.08 0. 39 2.53 3.18 1.29
W Lycium ruthenicum 1.02 0. 38 2.40 2.98 1.17
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