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Table 1 Land conditions of experiment site

Ecological

pattern

Typical

pattem

No

Soil type

Parent

material

Land-use conditions
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12

1

2

JIIK]

V1

V2

Vi

V2

V3

V4

V5

Ve

V7

vi

R 40%, s

s s 35%

, , 0%

) ) 0%

, , s 1. 5m,

2 an R 100%,
2~ 3 m, 5%,

> 50d,

s 15 em

0.7m, Q8m, 90,

100 cm s

100 em N

70 em ,

R 145 n?, 10 ~ 50,
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12
. 55mx 0Dm, 110m’,
, 0~ 10 mm h™ ! 8 , 60mmh~! 45 m?
13
5 ; (1) (1)
(11 (V) (V) (VD
5 > >
L,
Guelph 7 0~ 5 cm 20~ 25 cm ,
0~ 20 em 20~ 40 em ( 2)
2 Guelph b
Table2 Soil bulk density and saturated infiltration rate measured by Guelph method
Q, Q,
Ecological No Depth (an’min- 1) (em3min- 1) Saturated permeability Bulk density
pattem (an) (10-%m s 1) (g an™3)
[1 0~ 5 9. 63 15 40 11. 31 L 16
I 20~ 25 26. 95 42 35 30. 18 12
Ir1 0~ 5 9.2 19 25 19. 07 123
Il 20~ 25 4. 65 53 90 37.73 L2
12 0~ 5 38 770 17. 55 1 36
20~ 25 21. 18 25 03 7.5 L34
n 0~ 5 6. 97 17.33 20. 31 L 43
il 20~ 25 9. 63 15 40 11. 31 1 49
2 0~ 5 119. 35 188 65 135. 83 L 14
20~ 25 17. 33 26 % 18. 8 125
1113 0~ 5 400. 40 600 60 392. 39 L 12
20~ 25 8 50 17.33 17. 31 L35
V1 0~ 5 21. 18 38 50 3B.%5 L34
v 20~ 25 5.7 770 3. 76 132
V2 0~ 5 51. 98 96 25 8. 77 128
20~ 25 RN.73 65 45 & 13 L3
Vi 0~ 5 4. 28 7123 2.8 L2
20~ 25 13. 48 23 10 18. 8 L 16
\ V2 0~ 5 11. 55 23 10 2. 64 L 45
20~ 25 11. 55 23 10 2. 64 L 37
V3 0~ 5 7. 70 13 48 11. 33 L 46
20~ 25 2. 10 40 43 33.97 L 19
V4 0~ 5 8. 63 142 45 109. 41 L4
20~ 25 15. 40 23 10 15. 133
V5 0~ 5 11. 55 17. 33 11. 33 L 50
20~ 25 N7 5583 45. 28 L 43
Vo6 0~ 5 7.5 13 70 12. 06 135
20~ 25 11. 55 15 40 7.5 135
\i 0~ 5 19. 25 3273 26. 42 1 46
20~ 25 N7 61 €0 56. 59 L 45
Vi1 0~ 5 5. 78 13 48 15. L 51
VI 0~ 25 17 017 0. 00 L 57
1) Qi Q2 Sem  15cem
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3 R 3m 10 min (Ri),
( Csi)
>R, D (Rix Csi) 0~ 10
10~ 20 20~ 40 40~ 60 60~ 80 80~ 100cm
2
21
2 , (I3) 0~ 5 em . 392 4x
107 %m s !, (M)  135.8% 107 %m s~ . (V4) 0~ 5
cm 109 4% 10" ®m s, / (V1) 528x 10" °m s
(11 / (V3 V50~ 5em 1.3
10°ms 1, (IV1) 20~ 25 em 3.8% 10" ®m 5!
. (IV1)20~ 25 em 0~ 5cm 20~ 25 cm
22
(3 , .
, 0~20cm , / (V7). 14 1%,
(11, 1 1%
3
Table 3 Changes of soil water content in the experiments (% )
Ecological . Soi depth
pattem 0~ 10cm 10~ 20an 20~ 40cm 40~ @em 60~ 80cm 80~ 100cm 0~ 2Dcm
I I1 10 1.0 1.6 0.9 33 3.4 1.1
I 11 51 4.2 4.4 2.7 10 1.8 4.7
112 62 9.1 5.2 5.4 39 4.9 7.7
11T 1M 60 5.6 5.9 3.0 30 2.6 5.8
112 95 10. 0 8.8 6.8 50 5.0 9.8
1113 96 8.1 5.4 3.0 70 4.8 8.9
v V1 12 4 9.6 11.2 7.6 75 4.7 11.0
V2 10 2 6.2 3.8 4.1 17 0.7 8.2
Vi 133 8.9 8.3 9.0 80 6.0 11. 1
V V2 93 4. 8 4.5 3 08 1.2 7.1
V3 99 4 1.3 3.6 13 0.6 7.0
V4 14 1 7.1 4.7 2.6 29 2.6 10. 6
V5 87 8.7 3.2 1.3 472 0.6 8.7
V6 13 9.4 1.7 1.2 1 2.9 11.2
V7 22 6 55 1.4 0.3 67 0.1 14.1
VI VI 68 2.2 0.9 — - - 45
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23
4 2
( II2) (1IB3) 1156mmh ' 67.0mmh ! 4h  5h
73 6mmh™"  5L0mmh”' 150 min 180 min
, , 0. 01, , 13. 4 kg hm™ 2
6. 8kg hm™ 2 / V7(0.58) V3(0.500 V6(049), s
1708 2 kg hm™ % 2 124. 2 kg hm™ % 985. 1 kg hm™ > Vi1,
109,
4
Table 4 Runoff measured by simulated rainfall
Ecological No Rainfall Rainfall Rainfall Time of runoff Runoff Runoff
pattem duration (' mm) int ersity appearance (mm) coefficient
(h) (mmh~ 1) (min)
I I1 3 192 5 4.2 4 8.8 0. 46
II II'1 3 176 5 38. 8 9 46.9 0.27
12 3 162 0 4.0 8 28.2 0. 17
il [ 2% 1572 78. 6 6 46.0 0.9
e 4" 462 4 115. 6 -2 0 0
13 5" 3350 61. 0 — 0 0
v V1 3 220 8 7.6 150 2.0 0. 01
V2 4" 204 0 51.0 180 1.3 0. 01
\4 Vi 2° 201 2 100. 6 40 9.4 0. 30
V2 3 1551 51.7 14 6.1 0. 40
V3 3 169 2 36. 4 11 .1 0. 30
V4 3 1757 38. 6 31 36.8 0. 21
V5 3 181 8 Q0. 4 8 73.8 0. 41
Ve 3 180 6 . 1 10 .4 0. 49
V7 3 169 2 56. 4 3 97.5 0. 58
VI vi N 439 43.9 10 19.1 0. 43
n :2)
3
3. 1 3 ”
3 s 1m
s C AC= C2- Cl= O R P 20cm ;
P AC (i), hi,

AC;, P, W; W= AC;x Pix hi/10,
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w W= ZWF Z(Acix Pix hi)/10 Wi AC; P; hi mm % gcm73
cm 5 , >
(IV1), 111 1 mm; / (V1,
99. 2 mm; (I'1 24. 8 mm
5 « »
Table 5 Soil water reservoir live storage during simulated rainfall (mm)
Soil depth
Ecological pattern No
0~ 10cm 10~ 20an 20~ 40cm 40~ @0cm 60~ 80cm 80~ 100cm 0~ 100cm
I 1 L2 1.2 3.9 2.2 81 83 24.8
Il 1 63 5.1 10.7 6.6 24 44 35.6
12 84 2.2 13.9 14.5 105 131 72.6
i 1 86 83 17.6 8.9 89 77 60. 1
12 10 8 12.5 2.0 17.0 125 125 87.3
1113 107 1.0 4.6 8.1 189 130 76.3
v V1 16 6 2.7 2.6 20.1 19 8 12 4 L1
V2 131 8 4 10. 3 11.2 46 L9 49.5
A Vi 16 2 10. 3 19.3 20.9 18 6 139 99.2
V2 135 6. 6 12.3 8.2 22 33 46. 1
V3 145 4.8 3.1 8.6 31 14 35.4
V4 203 9.4 12.5 6.9 77 69 63.8
V5 131 12. 4 9.2 3.7 120 L7 52.1
Ve 199 4.1 5.1 3.6 30 87 54.4
N 362 85 4.3 0.9 206 a3 70.8
VI v 26 3.2 2.6 — — — 15.5
32 « »
(P) (W)
(D) (F) (R) .
) ; (F)
“ i c D2 D= D Pi— X Wi- DL R:
(F) . Y Fi= D,Pi- Y Ri= X,Di+ D, Wi i
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Table 6 Water balnce factors estimated by simulated rainfall (mm)

Ecological pattern No Rainfall Reserve Discharge Runoff Income wat er
I 11 192 5 24.8 799 87.8 104 7
il I 176 5 35.6 940 46.9 129 6
2 162 0 72.6 612 28.2 133 8
il 11 157.2 60. 1 510 46.0 1112
117} 462 4 87.3 375 1 0.0 462 4
113 3350 76.3 258 7 0.0 3350
\Y Yl 20 8 111 1076 2.0 218 8
V2 204 0 49.5 1532 1.3 202 7
\Y V1 01 2 99.2 426 5.4 141. 8
V2 155 1 46.1 469 62.1 930
V3 169 2 35.4 497 8.1 85 1
V4 175 7 63.8 751 3.8 138 9
Vs 181 8 52.1 559 7.8 108 0
V6 180 6 54.4 37.9 88.4 922
V7 169 2 70.8 09 91.5 717
VI VIl 439 15.5 93 19.1 24 8
33 “
7 « »
s s Guelph
« » , n, n, «
» n , »
(11, ( 1IR) ( 1IB) « 7 100% ; (v,
(V1) (IV2) ” 999
(1) (1« »
70% (V) (ry =« 7
(VD , , / (V1)
5 / (V4 , ¢ 7
70% (10) ,
« 7 “ K (1I2)
( 113) (V2), ,
3 g , (110
( 1I2) (1113) (IV) (IV1) ( IV2) (V1
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Table7 Efficiency of soil water reservoir on flooding control

Tntensity (mm h- 1) Ffficiency observed (% )
Ecological
pattem No  Rainfall Reserved Dischaged Runoff ~ Net  Maximum  Reserved Discharzed Reservoir
water water incane  income water water  adjusment

0, Ty n
I 11 &2 83 266  29.3 349 4.7 2.9 41.5 54.4
1l M 88 119 3.3 156 432 8.7 2.1 $3.3 73.4
M2 40 242 204 9.4 44 6 6. 2 .8 3.8 82.6
il m 76 301 255  23.0 556 Bl %3 25 70.8
2 1156 218 938 0.0 1156  48.0 18.9 81. 1 100.0
m 6.0 153 517 0.0 670 14126 0.8 7.2 100.0
I\ N1 7.6 370 359 0.7 729 122 5.3 4.3 99. 1
V2 5.0 124 383 0.3 507 3124 2.3 75.1 99.4
V. VI 106 496 213 29.7 709  190.2 9.3 21.2 70.5
V2 5L7 154 156 207 310 81. 5 2.7 30.2 59.9
V3 6.4 1.8 16.6  28.0 28 4 4.8 0.9 2.4 50.3
V4 8.6 213 250 123 463  3%B.9 36.3 2.7 79.0
Vs 0.6 174 18.6 246 36 0 0.8 2.7 0.8 59.4
Ve @2 181 126 29.5 307 3.4 0.1 21.0 511
V7 6.4 236 0.3 325 239 %. 1 41.8 0.5 42.4
VI Vil 4.9 155 9.3 19.1 248 4.3 3%5.2 21.3 56.5

4
. , . . « g ) L1998, 10(21): 4
2 , , . ( ). : ,193. 262~ 268

N . « » . , 2000, 14( 1)
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CHARACTERISTICS OF SOII- WATER RESERVOIR AND THEIR
EFFICIENCY IN FLOODING CONTROL UNDER DIFFERENT ECOLOGICAL
PATTERNS OF RED SOILS IN THE SOUTH OF CHINA

Yu Dongsheng  Shi Xue- zheng
( Institute ¢ Soil Science, Chinese Acadeny ¢ Scieces, Naging 210008, China )

Sunmary

¢ Soil water reservoir’ was defined as a space tha reserve and transport the soil water in the soil, and
total pore space of the soil as maximum available volume of the reservoir. The volume of pore space and
the water transportation capability of soil are two of the mportant reservoir characteristics. In this paper,
the efficiency of the ¢ soil water reservoir’ on flooding control were studied by smulator rainfall in the
south of China with 5 typical ewlogical paterns of red soils, such as sparse wood ( I ), wood— grasses
( II), grasses— brushwood ( I, economic orchard ( IV), aopland ( V), and bare land ( V) as con
trast. Water balance fadors of soils were measured and estimated respectively in the experiments, such &
rainfall (P), water ir come (F), water reserved (W) in soil, water dischaiged (D), surface runoff ( R)
and soil maximum saturated infiltration (). Resulis show tha a main obstrudive fador resulted in that
¢ soil water reservoir’ decreased the capacity of flooding control in the red soil area, is that the channel,
through which water come into soil, was blocked or paitly bloded. The grasses— brushwood ( II}) is the
most efficient one of 5 patterns to control flooding, the ecnomic orchard ( IV) patern is suggested to be
used in the area as the first one in sequence because of not only with higher dficiency of flooding control
but with higher economic benefits. It is necessary to improve the efficiency of soil’ s flooding control in the
area by proteding wood grasses and brushwood grasses fran damage, recovering wood and grasses land
from crop, inaeasing degree of surface grasses cover in the sparse wood. The results also show that the
soil water reservoir theory is available to be used to assess the flooding control function of soils. Capabil+
ties of the * soil water reservoir’ , including soil water resave and water transport, are most impoitant when
we study on ‘ soil water resavoir’ to control flooding. How to increase soil infiltration? It is a key to im
prove dficiency of the reservoir on control flooding.

Key words Soil water reservoir, Flooding control, Ecological pattern, Red soil



