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Fig.1  Sketch map of the study area
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Table 1  The fitting models between the single-factor of soil type and runoff depths
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Table 2 The fitting models between the single-factor of soil relative coverage and runoff depths

T R R LY F Sig.
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Table 3  The fitting models between the single-factor of soil relative roughness and runoff depths
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Table 4 The fitting models between the single-factor of soil relative humidity and runoff depths
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Table 5  The fitting models between the double-factors coupled of the soil types and runoff depths

PSSR R R FiR F Sig. ¥ R R Fi F Sig.
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24 0.547 0299 Wgp=-0.132+13.815S,, 10.425 0.000 57 0.150  0.023  Wgp=0.058-1.956Ss;  0.880 0.354
25 0.547 0299  Wgp=-0.132+2.759S,5 16220  0.000 58 0.150  0.023  Wgp=0.058-1.041S5s  0.880 0.354
26 0.547 0299 Wgy=-0.132+1.055S85 16219  0.000 59 0.150  0.023  Wgp=0.058-0.457Ss¢  0.880 0.354
27 0.547 0299  Wgp=-0.132+6.917S; 16220  0.000 67 0.455  0.207 Wgp=-0.052+5.504Ss; 9.942  0.003
28 0.547  0.299  Wgp=-0.132+3.68185 16.222  0.000 68 0.455  0.207 Wgp=-0.052+2.929S, 9.942  0.003
29 0.547 0299  Wgp=-0.132+1.6158 16.219  0.000 69 0.455  0.207 Wgp=-0.052+1.2858s 9.942  0.003
34 0.174  0.030  Wgy=0.063 -4.463S5;, 1.183  0.284 78 0.001  0.000 Wgp=0.045+0.008S75 0.000 0.996
35 0.174  0.030  Wgy=0.063-0.8915;5 1.183  0.284 79 0.001  0.000 Wgp=0.045+0.003S;9  0.000 0.996
36 0.174  0.030  Wgp=0.063-0.341S85 1.183 0284 89 0.087 0.008  Wgy=0.051-0.27S5  0.293  0.592
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Table 6 The fitting models between the double-factors coupled of the soil relative coverage and runoff depths
ISSR R R LY F Sig. | W+ R R Y F Sig.
12 0.560 0.314 Wgy=-0.025+1.475S;, 17.391  0.000 26 0.172  0.029  Wgp=0.065-0.653S5 1.062  0.310
13 0.560 0.314 Wgy=-0.025+1.103S;; 17.391  0.000 34 0.236  0.056  Wx;=0.079-0.356S;,  2.189  0.147
14 0.560 0.314 Wgp=-0.025+0.757S;, 17.391  0.000 35 0.226  0.051  Wgy=0.077-0.556S;s  1.940  0.172
15 0.560 0.314 Wgp=-0.025+1.2235S;5 17.391  0.000 36 0226  0.051 Wg;=0.077-1.058S55s  1.940  0.172
16 0.560 0.314 Wgp=-0.025+2.3255;s 17.391  0.000 45 0.132  0.017 Wrp=0.019+2718,;5 0.673 0417
23 0.168 0.028  Wg,=0.063 -0.3035,; 1.051  0.312 46 0.120  0.014  Wgp=0.022-0.49S, 0.529 0472
24 0.168 0.028 W, =0.063 -0.208S,, 1.051  0.312 56 0.579  0.336  Wgp=-0.042+2.611S5s 16.161  0.000
25 0.168  0.028 Wy, =0.063 -0.33555 1.05s1 0312

T 12=0 X @, F7R /KA 7 b5 RO 7 ot 1 B0 AL, BIK AP 1 B SR D0 28 55 88 1 1k ) i J A 9878 i o ' Lk 2,
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Table 7 The fitting models between the double-factors coupled of the soil relative roughness and runoff depths

K7 R R LY F Sig. | KT R R HLRY F Sig.
12 0968 0937 Wgy=0.018+8.441S,, 522,122 0.000| 24  0.626 0392  Wgy=-0.009+0.617S,,  24.521 0.000
13 0968 0937  Wgp=0.017+2.509S,; 551743 0.000| 25  0.626 0392  Wgy=-0.009+2.19S,; 24.521 0.000
14 0968 0937 Wg=0017+1.304S, 551742 0.000| 34  0.000 0.000 Wpg,=0.045+0.000091855,  0.000 0.990
15 0968 0937 Wg=0.018+4.622S;s 522.121 0.000| 35  0.000 0.000 Wy =0.045+ 0855 0.000  0.990
23 0.626 0392 Wgp=-0.009+1.18855  24.521 0.000| 45 0489 0239  Wgy=0301-1.607S, 11.960  0.001
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Table 8 The fitting models between the double-factors coupled of the soil relative humidity and runoff depths

SRS R R i F Sig. | BHTF R R B F Sig.
12 0558 0312 Wgy=-0.024+2777S;; 17.195 0.000 | 34  0.126 0.016 Wg,=0.054-0.222S5, 0.612  0.439
13 0558 0312 Wgy=-0.024+2.6445; 17.197 0.000 | 35  0.126 0.016 Wy=0.054-0.205855 0.612  0.439
14 0558 0312 Wgp=-0.024+0.786S,, 17.197 0.000 | 36 0292 0.085 Wy =0.015-0.144S5, 3269  0.079
15 0558 0312 Wgy=-0.024+0.7265s 17.197 0.000 | 37 0496 0246 Wg,=0.012-0.16855; 11.092 0.072
16 0558 0312 Wgy=-0.024+2.024S,s 17.196  0.000 | 45  0.148 0.022 Wg»=0.021+0.165;s  0.851  0.362
17 0558 0312 Wgp=-0.024+3.1165; 17.197 0.000 | 46  0.148 0.022 Wgp=0.021+0.446S, 0.851  0.362
23 0128 0016 Wy =0.05-0.967S» 0562 0458 | 47  0.148 0.022 Wgy=0.021+0.687S,; 0851  0.362
24 0151 0023 Wgy=0.059-0.342S,,  0.890 0351 | 56  0.146 0.021 Wz =0.072-0.433S5  0.802  0.376
25 0151 0023 Wgy=0.059-0315S,s  0.890 0351 | 57 0155 0.024 Wgy=0.076-0.723S5, 0.891  0.352
26 0.126 0.016 Wgp=0.049-0.7285,,  0.565 0457 | 67  0.647 0419 Wyy=-0.008+3.85; 24496  0.00
27 0.128 0.016 Wgy=0.05-1.139S,; 0562  0.458
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Table 9 The fitting models between the soil single factor and runoff depths

IS R R LY F Sig.

© e 0.464 0215 Wep=0.021+0.3688 4 yop 10.424 0.003

@ LHAHN R 0.560 0.314 Wip ==0.025+0.457S g 5 17.389 0.000

[©FREe: 7o ich 5 0.968 0.937 Wiy =0.019+ 136.003S ¢ 564.747 0.000

@ LHEAHRR R 0.558 0.312 Wirp=-0.024+1.2188: 17.196 0.000

AR B 5 (p=0.00), H.0.215<R*<0.937,
10.424 < F<564.747, 1t W] 45 DY PR 22 0 el 7K 3¢
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Table 10 The fitting models between the the soil two factors coupled ,three factors coupled, four factors coupled and runoff depths

By R R et F Sig.

12 0464 0215  Wgp=0.021+2.411S5, 10431 0.003
13 0362 0131 Wg=003+1526.11S, 5733  0.022
14 0464 0216  Wgp=0021+6451S, 10439 0.003
23 0441 0.195 Wgp=0.008+1665.71S5  9.176  0.004
24 056 0313 Wgp=-0.025+7.997S,,  17.345 0.000
34 0.969 0.940 Wgp=0.021+2448338S,  594.011 0.000

By R R et F Sig.

123 0456 0208  Wip=0.022+114.955» 9.961 0.003
124 0672 0451 Wgp=0.021+4861.1651S,;  31.262 0.000
134 0533 0284  Wgy=021+3191.926S5,  15.085 0.000
234 0560 0314 Wy =-0.025+0.388S,, 17.389  0.000
1234 0464 0215 Wpp=0.021+2.163S) 3, 10.428 0.003
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The Hydrological Drought Simulating in Karst Basin Based
on Coupled Soil Factors

Taking Guizhou Province as A Case

HE Zhong-hua'?, CHEN Xiao-xiang'

(1.School of Geography and Planning,Sun Yat—sen University, Guangzhou ,Guangdong 510275,China; 2. School of
Geographic and Environmental Science, Guizhou Normal University, Guiyang, Guizhou 550001, China)

Abstract: In this article, 40 typical watershed in Guizhou Province were selected as the sample areas to build
the soil roughness index (SRI) ,soil water body index (SWBI) and soil relative humidity (SRH) according to
the spectral characteristics. The remote sensing information of soil type, soil relative coverage, soil relative
roughness, and soil relative humidity were extracted using the object-oriented classification techniques. From
the relationship perspective between the soil-system structure and function, firstly, the influences of the soil wa-
ter-storage space of the single-factor and the generating-newly soil water-storage space of two-factor coupled
of the single factor on the watershed-storage capacity were analyzed, and the fitted models between the sin-
gle-factors, two-factors coupled and runoff depths were build up respectively. Secondly, the impacts of the gen-
erating-newly soil water-storage space of the double factors coupled, three factors coupled and four factors cou-
pled on the watershed-storage capacity were analyzed, and the fitted models between the single factor,
multi-factors coupled and runoff depths respectively were build up. Studies have shown that: 1)The soil wa-
ter-storage space is a comprehensive reflection of the basin water-storage capacity, affected deeply by the soil
type, soil coverage, soil roughness and soil moisture content. 2) The descending order of the influences of the
four factors on wartershed hydrological droughts is the soil relatively roughness (R=0.968)>s0il relative cover-
age (R=0.56)>soil relative humidity (R=0.558)>soil type (R=0.464). 3) Whether the double factors coupled, or
three factors coupled and four factors coupled ,the influences of the coupled generating-newly factors on wart-

ershed hydrological droughts are particularly significant, and be fitted by a linear model.

Key words: factor coupled; system structure; system function; soil water storage space; wartershed hydrologi-

cal drought



