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Abstract: A suitable ecological-water requirement of vegetation model was developed based on field observations in the
karst peak—cluster depression area in Tiandong County of Guangxi Province. The ecological-water requirement and ecological
water deficiency of vegetation in different seasons were estimated and the main driving factors were analyzed. The results
showed that the greatest ecological-water requirement of 4 dominant vegetation was in August and the least was in January.
The ecological-vater requirement of Miscanthus floridulus is the greatest; the monthly average maximum optimal and
minimum water requirements for this species were 36.85 mm 25.80 mm and 23.95 mm respectively. The ecological -water
requirement of Cipadessa cinerascens is the least; the average maximum optimal and minimum water requirements for this
species were 23.99 mm 16.80 mm and 15.60 mm respectively. The pattern of ecological-water deficiency is the same
with the ecological-water requirement. The ecological-water requirement of vegetation has a significant positive correlation

with vegetation coverage leaf area index air temperature and soil bulk density; however there is a significant negative
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correlation between ecological-water requirement and field water holding capacity. Vegetation coverage soil bulk density
soil moisture content and potential evapotranspiration are the main driving factors affecting the ecological-water requirement

of vegetation.

Key Words: karst peek—cluster area; vegetation; ecological-water requirement; ecological-water deficiency; driving factors
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1

Table 1 The fixed level of vegetation ecological water requirements quota
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Fig.1 The comparison of vegetation ecological water requirements quota
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8 11 ; N
19.64.11.77 mm  10.46 mm 30.26.19.21 mm  17.37 mm 17.40.
10.20 mm  9.00 mm 28.12.17.71 mm 15.97 mmo.
4 .
2
Table 2 Vegetation ecological water deficiency quota in Tiandong County
Ecological water shortage quota/mm
Month Species Max Suitable Min
1 January 4.84+0.51 2.86+0.32 2.53+0.20
15.49+0.83 10.32+1.24 9.46+0.58
9.60+1.48 6.19+0.28 5.63+0.52
17.42+1.22 11.67+1.25 10.71+0.86
4 April 17.21+2.20 9.92+0.66 8.71+0.84
14.98+1.45 8.36+0.48 7.26+0.56
8.39+0.87 3.74+0.21 2.97+0.16
15.52+1.27 8.74+0.41 7.61+0.38
8  August 27.17+2.93 15.22+1.02 13.23+1.13
57.74+3.43 36.62+2.72 33.10+1.09
32.32+2.33 18.83+1.25 16.58+1.37
51.29+4.52 32.11+2.71 28.91+1.80
11 November 29.34+2.66 19.08+0.82 17.37+1.29
32.83+2.44 21.52+2.13 19.64+1.77
19.30+1.54 12.05+0.73 10.84+1.08
28.25+2.36 18.31+2.08 16.66+1.62
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Table 3 Single factor analysis of vegetation water requirements
X Leaf area . Atmospheric  Air Air . Soil bulk  Soil water Soil water Potential
Factor . Vegetation o Altitude . . L
index pressure temperature humidity density content absorption . evapotranspiration
coverage .. capacity
coefficient
*%k
Leaf area index 055
0.237 0.193
Atmospheric pressure
, 0.264 039"  -0.224
Air temperature
0.338 0.082 -0.211 0.025
Air humidity
Altitude -0.267  -0.204  -0.877** -0.087 0.064
-0.211 0.103 -0.293 0.091 -0.177 4157
Soil bulk density ) 0415
. 0.553** 0.215 0.467** -0.194 0.336  -0.549* -0.621"*
Soil water content
Soil water absorption 0.443" 0.271 0.159 0.367" 0.219  -0.401"  -0.538** 0.478**
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, i 0.03 -0.249 0231 -0.277 0.137 -0333  -0.772** 0.543**  0.591*%
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. - 0.561** 0.53**  -0.141 0.804**  0.292  -0.121 0.184 0.079 0.478™*  -0.418"
Potential evapotranspiration
Ecological water requirements 0.678**  0.704**  0.124 0.505**  0.348  -0.326 0.626™* 04717 0.204 -0.417" 0.8217*
quota of vegetation
*x P<0.01;* P<0.05
2.2.2
3
3 N N 4
(P<0.01) 4 .
25.39 ; 15.45.
R*= 0.913
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Table 4 Multiple factors regression analysis of vegetation ecological water requirements
T
Factor Coefficient T-statistic (T) Significance(Sig.) Variance Inflation Factor (VIF)
Constant -62.98 -5.883 0.00 0.00
Potential evapotranspiration 0.379 8.974 0.00 1.441
Soil water content 0.755 6.108 0.00 1.882
Leaf area index 25.39 3.733 0.001 1.499
Soil bulk density 15.45 2.272 0.031 1.862
3
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