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Abstract : Based on 2004 - 2008 observed data on runoff plots of Nverzha small watershed in Wuling mountain of
northwest Hunan ,this paper discussed runoff and sedment yidd characteristic and its influendng factors on dope
sale. Thiswill provide reference for eval uating vegetation restoration in watershed. The result showed that shrub
and Pingii community had preferable bendit to prevent il and water loss. Tung tree were comparatively worse.
Natura vegetation restoration d < had better benefit. Average runoff and sediment yield of dope farmland were the
maximum thisilluminated that vegetation and natura restoration had better &fect of il and water conservation.
Relativity between rainfal (P) and runoff and sediment yield on dope were the most from rainfal factors. The next
was rainfal erodvity (R) . Reativity between |1 and runoff and sediment yield on dope were the least ,its correlation
coefficient were bascally lessthan 0.5. Mutiple stepwise regresson anays s showed that rainfall factors had
evident effect on runoff and sediment yield. The trend of sediment changed following with runoff on dope
farmland were the most ,its decison coeficient (R°) was 0. 769 3. The trend of shrub were the least ,its R
only 0.425. Based on grey relational analyssto kinds of factors about vegetation ,landform and soil affecting
runoff and sediment yield on slope scale ,these factors had evident effect on runoff and sediment yield and its
grey relational degree were all exceeded 0.5. Total cover of vegetation had most effect on runoff and sedi-
ment yield on dope ,this showed vegetation had preferable benefit for soil and water conservation. Vegetation
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restoration were the main measure for improving ecology environment in this regionin future.
Key words: Nverzhai small watershed;dope scale;runoff and sediment yield;influencing factor
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1
1.1
(29°30' N ,110°10 E) , ,
: , : 2.81 km’ , , :
1400 mm, 4-8 60 % 210.0 917.4 m
) 90
, 75 % , 7 . ( Pinus
massoni ana) ( Eucommi a ul moi des) (Cunninghamia | anceol ata) (Verni-
cia fordii) (Machilus Pingii) ( Phyllostachys edulis)
1.2
(1) ,
(2) , 20 mx5m
11 4 3 ,6 7 CK
3 2004 - 2008
1
/ / / /
| % | % | % % m (°)
1 176 85 75 20 90 380 15
2 83 70 15 35 75 290 18
3 75 65 45 30 70 410 30
4 20 75 60 83 310 40
5 ( ) 98 75 30 20 80 450 30
6 C ) 20 40 45 280 35
7 CK( ) 65 80 85 420 35
: [12]
(3) 3 (0- 20 cm) , ,
, ( ) ,
: [11]
(4) : ,

, : {Xi (K} ={(X (1), X



20 24

2,..... JXi(m},(k=1,2,..... ni=1,2,..... ,m) Xo (K) k ,
i , Z{Xo(k)}:{Xo(l),Xo(Z), ..... ,Xo(ﬂ)},
: k=t {X (D} {X(D} &i(
£ (p - DA mn(K | Xo () - X (1) | +*max()max (k) | Xe(t) - X (1) |
I | Xo (1) - Xi (1) | +& max (i) max (k) | Xo (t) - Xi (%) |
13 , , (0,1, 0.5
R
R =1 ni:zlzi(t)
‘n ( ) R “ "
SPSS. 13
2 2004 - 2008
» 1 / mm 1 2 3 4 5 6 7
' ) ) J004 130190 /m® 4.71 2.05 6.84 1.80 0.85 18.36 3.18
004 - 2008 ' /kg 0.48 0.22 0.63 0.10 0.16 73.79 1.16
2, /m® 2.75 2.25 4.63 1.05 1.15 3.07 4.09
2005  877.70
/kg 0.82 0.82 2.02 0.98 1.04 7.18 0.38
2 ‘5 /m* 2.03 2.37 4.11 0.20 1.51 7.13 1.24
2006  941.80
/kg 0.35 0.48 0.75 0.07 0.72 11.13 0.07
3
1 048.74 mm. o007 839,30 /m* 3.74 5.27 6.75 2.81 1.19 1.86 2.48
6 (7.30 ) >3 /kg 0.86 0.96 1.80 0.93 0.61 3.79 0.20
, ' , J008 128300 /m* 5.24 7.18 10.70 6.84 3.26 6.07 2.45
(6.61m") >2 (3.83m’) >1 ' /kg 2.63 2.58 2.43 2.75 2.39 17.36 0.53
B.70m*) >7  (2.69 m°) >4 /m® 3.70 3.83 6.61 2.54 1.60 7.30 2.69
. . 1048. 74
(2.54 m’) >5 (1.60 m’) /kg 1.03 1.02 1.53 0.97 0.99 22.65 0.47
6 ,
(22.65kg) >3 (1.53kg) >1 (1.03kg) >2 (1.02kg) >5 (0.99kg) >4 (0.97 kg >7 (0.47 ko)
6 , , 1-5
l4 5 1
1 H] 3
7 CK , 0. 47 kg
, , 3 14.8 ,
CK )
2.2
t 5
) 69
P(mm) 10 min l10 (mm/ h) 30 min I3 (mm/ h) 60 min
leo (MM/ h) R(MJ - mm/ (hm*- h))5 ,
[13] 5 , 3 ,
(Stepwise) , 4
3
1 2 3 4 5 6 7
P 0.8 °(0.617) 0.87°°(0.747) 0.83°°(0.57)  0.64 " (0.51) 0.51(0.29)  0.64°(0.67°)  0.62"(0.30)
10 0.36(0.43) 0.43(0.31) 0.52(0. 44) 0.29(0. 24) 0.25(0. 20) 0.42(0.47) 0.25(0.21)
l20 0.42(0.46) 0.51(0.41) 0.59(0. 54) 0.33(0.29) 0.30(0.21) 0.56(0. 56) 0.38(0. 29)
leo 0.53(0.53) 0.60°(0.49) 0.69°(0.62°)  0.47(0.42) 0.42(0.26)  0.63°(0.65°)  0.50(0.33)
R 0.64°(0.52)  0.70°(0.52)  0.75°(0.61°)  0.47(0.37) 0.45(0.28)  0.74°(0.71°)  0.49(0.34)

i * p<0.05,* * p<0.01,
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3
4
1 Q = 0.008P- 0.205 (r=0.861"") S=0.002P+0.00211 - 0.113 (r=0.655")
2 Q=0.01P+0.004 I - 0.343 (r=0.883"") S=0.003P- 0.086 (r=0.735")
3 Q=0.006P+0.012 le - 0.329 (r=0.867"") S = 0.00LP+0.006 lep - 0.1 (r=0.67")
4 Q=0.003P- 0.063 (r=0.645") S = 0.002 P- 0.032 (r=0.507)
5 Q =0.01P- 0.137 (r=0.51) S = 0.022P- 0.038 (r=0.294)
6 Q =0.002P- 0.099 (r=0.755") S = 0.005R- 0.012 (r=0.751")
7 0=0.001P- 0.02 (r=0.616") S=0.006R+0.005 (r=0.337)
‘Q (m®) ,s (kg) ; 69
1 3 H
, 1,2,3 0.8 P 5,7
, 0.5 R , 457
R 0.5 , 3 0.75
, ls0 , 1o BT 3 0.52 ,
, 45,7 5
, P , , 45,7
L] y 3
4 , 5,7 0.5 , ,
2.3 5
69 , R
, , 1 Y = 0.1664 X%t 0.6995
5 2 Y = 0.187 X% 0. 7049
3 Y = 0.1577 X0 %% 0.6785
4 Y = 0.0613 X% ™% 0.4250
R 5 Y = 0.5021 x*0%® 0.6421
R : 6 Y = 21412 X128 0.7693
,6 7 Y = 0.041X%%%2 0.5690
, R 0.7693, 2 , X (m?) Y (kg) : 69
4 , R 0.4250
2.4
, 6
1 2 3 4 5 6 7
/) 15 18 30 40 30 35 35
( ) /(g-cm® 1.62 1.54 1.69 1.56 1.51 1.6 1.65
' | % 34.43 26.69 23.2 30.13 34.56 38.37 50.47
. _1/ 4.85 573 4.23 429 3.2 51 5.3
(mm- min" %)
10 ! % 85 70 65 20 75 0 0
( ) ! % 75 15 45 75 30 20 65
' ! % 20 35 30 60 20 40 80
10 I % 90 75 70 83 80 45 85
6 /% 24.2 19.54 17.62 36.11 24.94 15.04 32.63
/| % 17.96 13.49 11.35 25.34 20.51 10.86 22.8
, (0.738) > (0.716) > (0.709) >
(0.704) > (0.686) > (0.680) > (0.643) > (0.642) >
(0.641) > (0.639) , , (0.746) > (0.728) > (0.725) >
(0.722) > (0.696) > (0.671) > (0.667) > (0.656) > (0.637) >

(0.573)
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0.738 0.746; ,
’ O. 5 y
, [10]
3
' ' [14 ,15]
10 ] H 1
4
7 , ,
CK 0.47 kg ,
P , 7
0.5 , R , 10 min l10 ,
O. 5 ] ’
, R 0.769 3, , R
0.425
0.5 ,
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