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1 3 1
(Co) 100 cm % 50 ¢cm x 10 cm 1
, 5 cm 35 cm Table 1 Phys(aj index o rock
/e ! 3m, | % [ (cm s | %
5m, , 5.9 2.54 5.4%10°4 14.1
P/C 2m 0.8 2.59 1.6x10° 52
1
1.3
(D ( Festuca arundinacea Schreb) |, 98 %,
10 g/ nt 2003 4
(2 ( 2
) TBS ( [6]) 10 Table 2 Physical and chemical index of subdrate
3 3
1 , (12m 5m°/ h J@and (kg pH o Lo
) , 10 cm 107 47.06 6.57 54.5 6.13
2
1.4
(1) , DR
( 1 6 ) b
( 3.8m) ( 2m) ( 0.2m3 , 10d ,
2004 1 2004 12
100cmx100cm  PVC 9 | 35cm, , 10cm,
45 60 75, 20cm, , 3 ,
: 10d TDR ,
(2 2m U PC
, 5cm lcm, 15 5cm, )
(3 , ,
, 2 (Imx1m) (
) 1 3
2
2.1
«( ) 3 , (
5.7g/ nf) , , , ,
, ( ) 109.2 137.2g/nf, () 484 8.7
o nt, (45° > 60° > 75°) | , 5.7g/nf( )



820 17

3 2004 , 45° 2mm
, 60° 75 , 5mm ; ,
, 10mm ( )
; , , 457 600 75 ( )
771.7 495.9 196.3mm,
3
Table 3 Interception and interception rate for different gradient under
4= [0 7=
/mm /mm /mm /mm / % /mm /mm I % /mm /mm I %
01 32 26.3 18.6 18.6 100 13.2 13.2 100 6.8 6.8 100
12 12 17.4 12.3 12.3 100 8.7 8.7 100 4.5 4.5 100
2 5 20 46.5 32.9 28.9 87.8 23.3 23.3 100 12.0 12.0 100
5 10 13 87.8 62.1 3.7 54.3 43.9 34.5 78.6 2.7 21.7 95. 6
10 20 8 113.4 80.2 2.1 27.5 56.7 23.7 41.8 29.4 26.5 9.1
20 50 16 441.6 312.3 32.1 10.3 220.8 34.3 155 1143 36.8 2.2
50 80 4 271.5 192.0 20.2 10.5 135.8 24.7 18.2 70.3 26.2 37.3
>80 3 347.3 245.6 16.3 6.6 173.7 17.6 10.2 89.9 19.1 21.2
106 1351.8 955.9 184.2 19.3 675.9 180.0 26.6  349.9 153.6 43.9
2.2 4
Table 4 Rundf properties o dope in different rainfall intensity
/mm /h 1) I % | % /min
45 28.1 54.1 72
[14] 4 2004-05-01 82.9 2.5 60 23.4 54.2 124
75 17.5 -
3 ’ 45 18.1 54.3 720
2004-07-12 68 16 60 14.6 -
75 10.7 -
’ 45 35.1 54.2 78
' 2005-09-08 152 6 60 31.3 54.3 128
(54.5 %) , 75 27.2 54.3 297
: ( 5,
5 1
Table 5 Physical propertiesand per meabilities rate o subdrate ’ :
[ (mm-min %)
/| % /| % ’ !
62.37 38.91 4.2 0.9 ) )
2.3
6 2004 9 8 , ( 3 5mm
L ) 6 L L 1
(100 8 ), 9.3 %( , 15° )

6%, 75 9.3%, , ,
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Table 6 Dynamical digribution of water in subgrate
> > [ %
' ’ () 98 918 928 108 /%
, 5.2 393 246 101 4.1
45 54.3 406 269 121 422
' ' 54.4 427 302 161 383
4m,
543 301 242 103 4.0
60 54.4  40.2 261 122 422
2.4 5.5 431 309 176  36.9
5.2 386 239 105 437
) 75 54.4  40.3 27.8 125  41.9
54.4 436 326 198  34.6
( ) 543 387 23.8 9.1 452
45 54.3 404 265 115 42.8
54.4 425 29.7 155 389
1, , , 5.3 381 231 9.2 4.1
- — - 60 544 301 257 117 427
asp Dasoigm B W 75 54.4 426  29.8 6.3  38.1
5.3 3.2 2.6 9.3 450
g | 75 5.3 389 2.2 123 420
8 544 422 311 174 37.0
fg 5.3 375 231 7.7 4.5
3 45 54.4 39.2 252 10.7  43.9
54.3 423 289 148  40.5
HEHEH 5.2 372 2.1 81 4.1
' s Il s 60 543 306 251 109 43.4
545 421 295 159  38.6
543 3.5 217 8.4 459
75 5.3 387 253 112 4.1
1 54.3 417 208 161 382
Fg 1 Monthly varieties of evgpotrangitation
, 3 10 ), 78 , 10
cm (6.1%) 1 45 36d, 65° 38d, 75 40d,
2.5 -
(Pcot + D) - (ET+ 1+ Rs+ Fd+ Cd) =AW (1)
D ;o ET ;| ;R ; Fd ;
Cd , ,
@ :
Poost - (ET+ | + R) =AW (2)
, 2004 3 10 ( ) )
, , 45 60° , 15 ;

45 60° , , 15
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7 mm , ,
Table 7 Satigtics of water balance of vegetation ecosysem ’
ET RS Aw
45 629.6 114.3 224.8 213.8 76.7
890. 4 60° 445.2 111.5 206.9 121.9 4.9 ,
75 230.4 93.1 101.2 25.2 -78.1
1 L ( ) 1
, ( )
Pocosx - | = ET (3
(2) 3, , ;
) 3, ,
%, 3 , 60° ,
; 60d, 40d ,
(1) L L L
(2) ’ 1 1
1 1 1 >
3 , : 45 60° , 75

(4) © Poost - 1= ET
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Water cycle in subgrate vegetation-atmosphere sysem o rock siope*
SN Hai-long'?, L1 Sheo-cai’'?, YANG Zhi-rong' , HE Lei® , QUI Bao-shan®
(1. College d Life Sdences, Sichuan University, Chengdu 610064, China; 2. Sichuan Liz Bioervironmental Enginesring
Co. Ltd., Chengdu 610031, China; 3. Cdlege d Architecture and Environment, Sichuan University; Chengdu 610064, China;

4. Cdlege d Environmental Sciences, Beijing Normal University, Bejing 100875, China)

Abgract : The subgrate-vegetation sysgem is the primary functiona conponent of eco-engneering for the rock dope protec
tion. The water cycle in the sysem can irfluence the eng neering and achievement. In this paper , Festuca arundinacea Schreb
is slected to sudy water cycle in subgdrate-vegetation-atnoghere sysem with the time domain reflector to invedigate in dtu
for one year gimulating dope with the different surface trestments and the different gradients. The results show that the gradi-
ent isthe main limiting factor of water cycle in subdrate-vegetation-atmogphere sysem. A rise in gradient leads to a decrease
in the actua precipitation receiption of dope and a change in subgrate water input. The evepotrangiration from the sysem de-
creases with the gradient inproving , but the rangeability is small. Under wesather conditionsdof the experiment area , the natural
precipitation is suficient for the vegetation with dopes of 45°and 60° , whereas deficient for the vegetation on a dope of 75°.

Rundff hgppens when the subgrate isfully filled with water due to itsfavorable noisture physical properties The efect of the
precipitation characterigics and the water content of the initial gages in the subgrate on the process of runoff is amall. Under
the same gace-time condition , water content in the subdrate varies dightly in different treatments They fdlow in the order of
raying concrete dope > limegone > sandgone. The nodified eng neering measurements of eco-eng neering are suggested from
the point of water cycle , and provide necessary technica and theoretical support.

Key words: subdrate-vegetation sysem; rock dope; eco-engneering; time domain reflector ; water cycle
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