42 3 Vol 42,No 3
2005 5 ACTA PEDOLOGICA SINICA May, 2005
S
, 1,3 2,3 1
PR A CIEAE T A
(1 s 410125)
(2 , 100101)
(3 , 712100)
, WAVES ;
507. 0 mm 747. 6 mm, ,
S152.7 A
[ 11]
[
[2~ 5]
14, 15
, 1l Eagleson
[3, 4]
[51 ©
[o] [14]
[451@
s , Conno]lyl 1l
[7.8]
(
, ) , Koivusalo L6l
[9 ©
[10]
L= 171 WAVES ( Water Atmosphere Vegetation FEnergy and
, Solute)
* (90102012) (012002200554 13) s
(193~), , 5 E-mail: hbchs@ isa. ac. cn
) , , , , , 2005, 41( 3)
: 2004- 06- 02 : 2004~ 09- 28



354 42
, i A (m),
, : € ;
K (©) (m d™h): K,
1 (md Y;0 (em® an™%); 0, 6
WAVES (cm3 em” 3) , 6
(CSIRO Land and Water Division, Australia) , - 15%10°Pa
,WAVES Lol
[17]
’ y Broad—
( ) bridge- White A C ,
( NaCl) , (
Beer 2%),
,  WAVES
Penman-Monteith s
Richards ; 2
IRM( Integrated Rate Methodology)
2.1

B

(Total ncoming

short-wave radiation) —; 26 ,

WAVES ,
Richards
, ( Broadbridge- White

)

b @)= - )\L@@Z— E}‘ln{g__—l(j% (1)
_ye

K(0)= k. CGE> (2)

0 0,

®=5-9

(m); © ,

:‘b(@)

(107406 30 ~ 10742 30 E, 3512 16 ~ 35°16 00 N),

12 km
83 krnz, ,
\ 9.1C,
171 d 1215~ 1226 m,
946 m, 4. 97 km, 2.78
km™ 7, 5. 47% .,
258tkm 'a ! ,
584. 1 mm, 7~9
55%
, 1/3 ,< 545
37.9%,> 25 41.2%, 545 ~ 25
20.9% '™
1.35 mm min” ', 21% ~ 23.8%,
9%~ 129%™ ,
50~ 80 m, 20 70

; CH

( Robinia pseudoacacia L.) (Lespedeza bicolor)



3 355
(Amorpha fruticosa L. ) 20 80 CNC503DR R
, , 2 100 cm
( ), ( Roeg— 10 cm , 100 an 20 cm
neria ciliaris) ( Duchesnea indica Focke)
(Flos Chrysanthemi Indici) (Agropyron crista- 2002 6 14 6 15 ,
tum) 2002 11 24 Im
2.2 , 6 Im 0.5
2 3 mx m , 2 m 20 em
20 m ( 85%) ( ). (2~ 3 ),
35, . ; ( ) ( )
3¢, : ( ) (
) 1
, 6~ 6.5 m,
(2002 6~ 8 ) )
, 0.58~ 1.18 ,
mm min~ ', 40~ 90 min 2002 AW= Po— R— I- E (4)
459. 9 mm, , 457.9 Pa= P cos asin B (5)
mm , AW (mm) ;
Py (mm); R, () ; 1
; ; (mm); E () (mm);P
(mm); a (°); B
4 5m 2002 4 R ),
415 an, 15 cm, 4 m o0’
1
Thle1 Basic physical and chemical properties of the soi
Soil depth Buk dersity Soil particle composition (%) Organic malter content Saturated water cont ent
(cem) (g en™?) >0@mm  0.02~ 00Q2mm < 0.002mm (gks™h) (an® an™?)
0~ 20 112 27.94 37 32 .75 10.5 0.517
20~ 40 106 25. 66 39 58 3. 76 6.6 0. 549
40~ 60 115 26.52 38 74 RN 5.2 0.502
60~ 80 129 2. 42 3769 32.8 5.0 0.472
80~ 100 126 30. 03 36 72 3.25 3.3 0. 4%
100~ 200 1 40 23.03 40 18 36. 9 3.5 0.476
2.3
, , Broadbhridge- White
, ; (D,
2 Broadbridge- White
, , (0~ 40 an)



356 42
Volumetnc water content
BEEEKE (em® em™)
01 02 0.3 04
0 ]
-
- ( )
g £ .
& %
5’& ¥ -80 o o SCHI{H Measured value ?
-100f e HHE Smulated value
-120
( 10 d ,
1 Bwadbridge White ) >
Fig. 1 Fiting results of the Broadbridge- White model
2 Bro dbridge- White
T ble 2 Basic paraneters for the Broadhridge- White model
X Saturated hydraulic conductivity Saturated water content Residual water content A c
Soil type (m)
(m d™ 1 (an® an™?) em® em™ )
0.1 0.11 38 L5
Clay loam
3) 0.51.0203.0m
3 0.9% ~ 18.9% 5.3% ~
25.0% 0.6% ~ 19.9%  2.2% ~ 18. 5%,
3.1 Broadbridge- White
, 230. 5 2 m,
mm, 0~ 3 m ,
3
’ z 600
9 500 L
TR
1 - 07% ( 3) . o E 400} (K]
gﬂ?‘- 300
’ [ ¢ Li{H Measured value
0.1% ~ 8. 0%, 7 14 21 9 I
ah | |
5% ( 2) z - 100 HHE Simulated value
W 0 . ) . . .
P s 0 30 60 9 120 150 180
s Fh 8y Time (d)
5.5 mm, Broadbridge- )
White Fig. 2 Simulated results of soil water storage capacity under
, natural rainfall conditions
. (
3

T ble 3 Snulated soil water balance of grassland under natural ramfall condiions

Initial water

Final water storage capacity

. Gauge catch Interception Runoff Evapotranspiration
slorage capacity Simulated value Measured value
(mm) (1mm) (mm) (mm)
(mm) (mm) (mm)
459.2 230. 5 3.8 0 270.2 4157 411.3




3 357
020 0.20
= T L] o
£7 016 *_ §< 016
2 L] L) g
[5 E LY * e 5 E
T Q-
g E 012 f g E 012
g - a 0.5m g [h;
Y 2% oo
9 4o . Q
E g 004 o EHI{4 Measured value E §§ 004 ¢ ELW{H Measured value
2 ® A Simulated value 28 HEHL{E Simulated value
0.00 . . . 0.00 . . - :
0 310 60 90 120 150 180 0 30 60 90 120 150 1RO
e Tame (d) et Time (d)
016 016
[ 0...0.. as0BBE,S & & o
s g
g7, 012 v o2 ¢
58 58
G - D -
g5 55
%< 008 ¢ 2m 52 008 d3m
2 [ 2 OF
2% 2%
] b
§ g 004 ® T {H Measured value g g 004 * TFI{H Measured value
2w — H# #M{E Simulated value S & LA Simulated value
o . h N ‘ 0 . . h . .
0 10 60 90 120 150 180 0 30 60 90 120 150 180
B Time (d) [hEt Time (d)
3
Fig 3 Simulated results of volumetric soil water content in each layers under natural rainfall conditions
3. 2 B ?
0~ 4 m, s
8.9 mm
; 4 1000
z
> g 900 |
(812.4 mm) g E 800
w
(807.7 mm) , 5.5% Ew |
3%
(4 ; Ga 60 —e—3815mm —o— 3879mm
0.6% ~ FH sl ——4391mm —— 4800 mm
2 - = T
0.0%( 4 Broadbridge Whi 3wl o TERR
10. 0%(  4) . roadbridge-White 0 30 60 90 120 150 180
1000
z At Time (d)
g_ 900
E
Sa‘oé 800 >
b
FX 700 § . o -
5% o H{H Measured value Fig. 5 Dynamic change in soil wate dorage capaciy with
§' ﬁ 600 HE#l Smulated value different cumulave gauge catcdhes on hillsbpe
g
w) 500 . . . L L
0 3 60 9% 120 15 180 3.3
At Time (d) WAVES
4 ’ (
Fig.4 Simulated results of soil wate sorage capacity under ’

simulated rainfall conditions



358 42
, 647. 5 mm,
747. 6 mm, 584. 1 mm
2 2 1- 28 2 o
(5 , ; .
439. 1 mm s s
(4, 507. 0 mm ,
6 15 , >
4

T ble4 Simulated soil water balance of grassland under simulated rainfall conditions

Initial water

Final water storage Change in water storage

domge capacily Gauge catch Interception Runoff Evapotranspiration capacity capacity
(mm) ((mm) (mm) (mm)
((mm) ((mm) ((mm)
736. 8 81.5 4.8 0 394.6 618 8 - 117.9
736.8 387.9 5.0 0 £27.0 692 7 - 4.1
736. 8 439.1 5.1 0 432.6 738 2 + 1.4
736. 8 480.0 5.2 0 436.2 775 4 + 38.6
736. 8 517.6 5.3 0 436.7 812 4 + 75.6
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Abstr ¢t  Desiccation of the deep soil layer under forest and grass vegetation is one of the crucial topics in scientific re-

search for ece- environmental cnstrudion of the Loess Plateau. Soil water balance of grassland in gully regions on the Loess

Tableland in various hydrological years was simulaed numerically with simulated rainfall. The results show that soil water balance
of grassland with hizh vegetation cover ratio wuld be studied with WAVES model, and the simulated values of soil water storage

capacity agree well with the measured values but how to determine correlative parameters need to be studied further. To keep in

balance the supply and the demand of soil water, the rainfall anount during the rainy season and in the whole year should at least

be 507. 0 mm and 747. 6 mm respectively, higher than the mult-year average value, respedively, indicating that soil water tends

to have deficit in drought and average years on the Loess Plateau, leading to formation of the dry soil layer.

Key words lLoess Plaeau; Grassland; Soil water balance; Dry soil layer



