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el (Rosa xanthina)
, L2
; ; L 8
2
, 3 7~ 8 ,
3 Im X 1 m
, 24 h,
4 )
1 . ;
L1
, 2
: 35°53'~ 36°21'N, 110°27 ~
111°07'E 579 Smm, 7~9 21
1 777k, 95 300 hm’, :
53 0%, 2100 % 10't 3 3 1
11 818 t/k(m’* a ') (Robinia , 2001~ 2003 20
pseudoacacia ) ( Pinus tabulagom is ) 1 , 2
(Platycladu s orientalis)
, (Populus davd iana ) (H ip- , 1
p@hae rhannoiles) (Spirean thunbergii)
1
Table 1 The natural condition of the artificial mnoff plots
(m?) (a) (%) (mm)  (°) (g/a®) (%)
1 20% 5 6~7 0.7 100 3.5 21 NW L 21 5313
2 20% 5 9~ 11 0.8 100 52 21 NW L 15 45 02
3 20% 5 16~ 18 0.9 100 6.1 20 W 112 41 46
1 20%x 5 18 0. 4 80 34 24 N 116 44 6
2 20% 5 22 0.6 87 4.3 22 N 111 535
3 20% 5 30 0.8 93 52 20 N Lo 52 13
20%x 5 - - - 50 - 21 NW 13 44 75
1 ) ; )
, 2
32 223 ,

Q708 a9 ,
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Q 858 Q 76 Q 799 Q6 , ,
Q 66 , Q6 S I L
9 130
Lo 5 >
2

Table2 Regressive Fomuhe of mnoff and sed m ent products on the Rob niaand P inusplots

1 Q=14 38+ 0 88+ 27 41,5 (R*=0858" ) S= 036-0 0032 +0 6555 (R*=076") n=20
2 Q=14 08+ 0 7P + 19 6115 (R*=0 81T " ) S= 040-0 003% +0Q 55,; (R*=069" ) n=20
3 Q=11 02+ 0 69+ 17. 87, (R*=0799 " ) $=037-00035P+0 47, (R*=066" ) n=20
1 Q=153-191P+86 Tly+ 102 11, (R*=092"" ) S=021-0015P -0 055,y + L 057, (R*=095" ) n=2
2 (0=46-0109P-20 13I,+ 171. 0513y (R*=0Q 94" ) S=0 04- 00036P- 0 3%,y + 1. 03, (R’=096" ) n=2
3 Q=801-116P+99 44[,,+ 48 281, (R*=0 84" ) S=021-0 01P + 044l,+ 0 053, (R?’=Q 79" ) n=20

Q=18 94— 1 5P - 156 1l,y+ 624 61, (R*?=095" ) S=1035-0 0P - 1 1614+ 12 36, (R*=0 94" ) n= 20

Q 1 S kg P mm, Lo 1is Iy mm /10min mm /15mn mm /30m n  whereQ

is unoff yield (1), S & sedinent yield ( kg), P is precipitation(mm), and I,y, /5, L, is average rainfall ntensity i 10, 15, 30 min respectively.
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Fi 1 Canpamtive analyss of mmoff and sedment from P nus and bad hnds pbts n ndividual mnfall

22 10% 90 % ,
221 507 t/km’ 29 t/km’,
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, (200 t/km’ )" ,
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13 3% ~ 17 Y%,

15. %% ~ 22 Ok,
17. 3% ~ 17 5% 4

17 & ~ 18 Po,
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Tabk 3 The rehtionshp between soil ews bn an ount

and different cover density of Pinus

@) 10 25

35 40 50 60 75 8 95

507 483 410 183 97 57 &R 45 29

2
4
Tablk 4 The reahtionshp bew een cunu lation
8 0mm, 16 4 mm, 11 0 and w ater capacity for litter
mm, 10 0 mm, 24h
(an) (t/hm?) (mm) (%)
L.5~30 12. 875 4.1 321
’ ’ 20~40 16. 450 20 343
, L 1~26 14. 000 58 414
20~28 15. 440 7.0 453
L. 7~27 13. 420 33 386
223 x 23~3.8 10. 730 3.7 436
5
Tabk 5 Result of penetrating of different stand density
40m in 40 min
(mm) (mm) (mm /n i) (mmmin) ( /ln?)
1 25" 74 6 21. 26 24 Q6 750
2 1 70 9 25.9 24 Q9 1500
3 1 62 5 46. 5 27 10 2025
4 130" 63 3 38.9 26 12 2250
5 7 21 1 77. 7 25 21 3 000
6 250" 24 7 82. 5 27 20 8 490
7 40" 63 3 40. 2 26 Q4 495
8 55" 68 2 44. 1 28 08 1200
9 20" 51 4 52. 4 26 L4 1500
10 1 48 2 42. 4 23 12 2 475
11 120" 43 4 50. 2 23 20 3 000
12 2 29 9 76. 4 27 22 3750
13 16" 87 9 17. 8 26 Q3
14 330" 47 3 63. 8 28 22
s 21 3 mm 77 7 mm, 2 67 ;
2 2
5 3000 /hm 8490 /hm~
2
3000 /hm R 1 5 77 7T mm 82 5 mm, Q 06
2 2 0' 6 2 2
. . 2
mm /m n 20mm/mun 3000 /hm
2 2
3000 /hm 6 8490 /hm", 5
40 m n
2 2 2 .
750 ., /hm 3.000 | /lm™, , 3000 /hm 2,0mm /min



3750 /hm® 2 2 mm /min , \ ,
, , 224
3000 /hn’ 6
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i 117 10 t/hm’,
i , 14 51 t/lm’
3750 /hm>"
, 2 2mm/min
3000 /hm® , \ Yo,
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Table 6 Average annual ersion amount of the runoffp bis

( /m?) (t/hm?) ( t/hm?) ( t/hm?) (% ) ( /hm?)

1 2 800 28.6 315 125 08 30 12 37
2 3 200 61. 3 38 137 09 20 8 98
3 1 300 17. 1 367 38 05 75 i
4 700 75.2 4 03 388 04 92 33

5 3 100 109. 4 L 63 0 53 07 20 10 12
6 2 300 96. 7 6 17 L3 0 6 43 14 32
7 6 800 123. 6 0n 11 24 08 10 10 56
8 1 100 18. 38 123 10 67 052 15 16 31
9 1 800 24. 28 18 9 67 0 6 20 18 25
10 5100 42. 8 217 035 0 6 47 397
11 x 1 800 600 3L5%12 4 - - 0 6 50 49
12 2 900 2 78 176 iR 08 60 12 34
13 37 500 23. 60 6 53 0% 58
14 3 700 14. 51 433 7 67 088 10 12 91
15 - 0. 32 9 67 234 - 60 54 87
16 - - - - - 167 98
17 - - - - - - 1325 74

23 2001~ 2003
s 7
2 2 2
2
) ( ) >
, > > >
7 ) > >
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Table 7 Value of each factor of gray correlaton degree mpacted sbping surface

producing mnoff yield and sedment yiel

mother series

daughter series

Runoffy eld Sedinent yiel
(g/m?)

(L/m?)

Slope
)

Densiy

Heb density Heib bimass  Litter bimass

A gpect ( tree/hm?) Canopy densiy (% ) (g/m?) (gh?)

G ray correlaton degree(,

ij)

Runoff yield (L/m?)
Sedimentyiekd ( g/m?)

Q 55
Q 416

Q 571
0 401

Q 639 Q 629 Q 565 0. 639
0 531 Q 548 Q 786 0. 693
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The Effect of Vegetation and Precipitation upon Runoff and
Sedin ent Production in Sloping Lands of L oess Area

YU Xinxiag ZHANG X iaan ing WU Sihong W EIT ianxing ZHANG Xuepei

(K ey Laboratory of Soil and Water C on servation and C an bating D esertfication, M wnisiry of Edu ca tion;
College of Soil and Water Conservation, Beijjng F oresiry University 100083 Bejjing, China )

Abstract W ithout regard to the functon of terran,  vegetationand precp itaton both are themain factors who deter
m ine runoff and sedment anount and them echanisn of mnoff and sedin ent yielding is becan ng more canplex for
daughter factors fran vegetatobnand ranfall act on together In order to sudy the effect of prec pitatbn and vegeta
tonon runoff and sedment poducton  expermental data fran typical sanple plots of Caijiachuan watershed were
analyzed whichw ill provide theoretical basis br vegetatbn constmuiction in Loess area The results showed as fot
bw: 1) Bettercorrelative relationsh p betw een rainfall and ramn fall intensity and wnoff and sed ment productbn fiom
Robinia pseudoacaciaforest and Pnus tabu laefom isforest were testified by multple regressbn  but the correlation
decreased gradually w ith the ncrease of canopy density W hen canopy density of P nus tabu laefo m isforest w as less
than Q § the correlative relatbnship between runoff and sed ment producton and hywere more dranatic than that
of lp. While itwasmore than O 6 the resultwas contrary to the fomer 2) Effect of forest stand in decreasng
runoff and sed ment production was dran atic when coverage of Drest stand was more than 40, however itwas
weaker when coverage not exceeding 60% . 3) Runoff and sedinent production fran slop ng lands were cut down
because of the function of litier and herb in interceptng ranfall and pranoting roughness To Robinia pseudoaca-
ciaforest or Pinus tabulaefom isforest interception anountw as about13 5~ 22 percent of allprecipitation. 4) Ulu
mate nfiltration capacity ncreased w ith the ncrease of he density of brest stands but the ncreasing range of he
fomerwas notdirect raton to the latier And it increased very sbwly when the density of Robinia pseudoacac iafor
est orP inus tabu laefom isforest exceed 3 000 trees/km’. Therefore the density of 3 000 trees /km’m ay be regaded
as upper lim it of stand density while he function of preventng erosion is only taken into account 5) The forest
stand w ith bianass of 14 51 t/hm’ had dramatic effect n preventing erosbn 6) Based on gray congnate analyse to
kinds of factors affecting mnoff and sedim ent production in sloping land the factors of stand canopy density and

herb and litter b im ass w ere the most sgnificant ones whose gray ncidence degreesall exceeded 0. G

Key words forest vegetatbny percipitation; mnoff and sedin ent productbn gray congnate analysis bess area



