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Characteristics of Rainfall and Silt and Its Changes during
50 Years in Zhifang Gully Small Watershed

MAOQO Ze qin
(Pingliang Scientif ic Research Institute of Soil and Water Conservation, Pingliang, Gansu 744000, China)

Abstract: Taking the Zhifang gully small watersheds as an example, this paper aims to further deeply study the

basic regulations and characteristics on runoff and silt in some small watersheds in Loess plateau area on the basis

of observed data of 50 years of precipitation, runoff and silt as well as research achievement, by ways of d- base

establishment, analysis, calculation, partly comparing and related analysis, particularly in change tendency and its

reason among precipitation, runoff and silt. We hope that the results can be used as basic reference to rum

off and silt analysis and soil loss control, and also to be shared with our colleagues.
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mm 2 381 h 1 898
hm?, 905. 6 hm’ ( 718. 8 hm?,
120. 6 hm’, 56. 28 hm’), 3
217.4 hm’, 280. 6 hm”, 175.1 3
2 2
M e e 3 KIDRRE A
79%, , 3.1
, 1221 hm?, 3.1.1 F AMK4FIEA
81.4%, 35.5% (1)
0 WSO S R R 4 1955- 2004 50 a
, 548.7
s mm, 867 mm (1975 ),
1955- 2004 328. 1 mm (1995 ),
, 138.3 mm( 1996 7 26 ), 3.1
, , mm/min(1985 8 14 ) 1
1 1955- 2004
/mm / m? /ot / mm /" m? /ot / mm /" m? /ot
1955 573.7 120. 900 - 1972 431.4 93. 800 14.950 1989 516. 6 27.895 4.923
1956 555.8 117. 500 - 1973 613.7 128. 600 15.545 1990 754. 2 71.589 7.287
1957 553.6 117. 100 - 1974 503.3 73. 089 8. 309 1991 362. 8 15.389 4.568
1958 497.5 106. 400 - 1975 867.0 246.863 22.802 1992 578. 5 28.450 6.041
1959 569.1 118. 456 26.483 1976 638.0 196.748 16.359 1993 510.0 23.566 5.398
1960 423.7 92.300 19.276 1977 674. 1 53. 298 9. 978 1994 457. 4 27.449 4.618
1961 743.5 153. 300 20.623 1978 498. 1 58. 810 15.251 1995 328. 1 12. 106 4.973
1962 501.0 77.155 18.716 1979 590.3 67. 141 13.097 1996 618.7 118.311 42.323
1963 483.5 56.536 13.268 1980 560.5 60. 101 16.453 1997 359.2 14.516 4.514
1964 827.9 192. 857 18.451 1981 659. 1 135.237 24.474 1998 574. 5 38.200 -
1965 509.7 30.178 10.413 1982 392.6 21. 965 10. 687 1999 608. 6 50.124 -
1966  690.0 206. 062 24.488 1983 722.8 157.339 16.937 2000 424. 5 9.668 -
1967 619.3 162. 750 12.292 1984 583.2 128.297 9. 250 2001 567. 3 28.368 -
1968 622.6 214. 466 33.047 1985 536.0 103.904 11.076 2002 529. 8 21.055 -
1969 442.5 64.867 21.026 1986 389.8 16. 499 5. 848 2003 669. 4 - -
1970 589.5 123. 900 15.473 1987 523.9 19. 909 5. 765 2004 415.7 - -
1971 331.9 74.800 14.651 1988 431.4 10. 550 3. 668 548. 7 85.174 14.182
(2) 3.1.2 MEK4FMH )
548. 7 mm,
. 32.1%,
84.9%:; 50 a ,
, 2 2, 120. 3,
(3) 50 a 22%, +59 10 a,
5 20%, E10% 21 a,
3 42%, *10% 60%,
(4) 6 0. 36;
4-10 477. 6 mm,
4 87% 6- 9 388.3
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17
mm, 70. 7% , 1 R 5
120. 3 mm, 21. 9% ; . ; 10 a
11 a 4 a , 2.2% ~ 7. 3%,
6a s 6 a 0.3%,
2
1 2 3 4 5 6 7 8 9 10 11 12
/mm 4.6 5.2 15. 8 30.2 48.9 67.4 120.5 110.5 89.7 40.2 12.4 3.3 548.7
! % 0.8 0.9 2.9 5.5 8.9 12.3  22.0 20.1 16.3 7.3 2.3 0.6 100.0
3
H/ mm ( R/mm ) Cr ¢
YHi/n Hmax- Hmin  (X(Hi- H)*/n)" o/ i Y(Hi- H)?/n6?
548. 7 538.9 120.3 0.22 0.36
4
() () () ( ) ( ) )
/m 1380.0 1420. 0 1482.0 1525.0 1675.0 1700.0
/mm 516. 4 527.6 529. 3 540. 1 591.6 663.1
3.2
3.2.1 F AfZRAFIEE (2)
(1) 1955— 2002
48 a >
85.174 m’ 0. 027 m’/ s, \ 5
246. 86 m’ 0.078 m’/ s( 1995 (3) 48 a
), 9.69 m’ 0.003 m’/s 8
(2000 ) 1 6
5
1 2 3 4 5 6 7 8 9 10 11 12
/" m 0.089 0.916 2.530 3.358 4.532 4.447 17.034 16.188 18.398 11.315 5.402 0.965 85.174
! % 0.1 1.1 3.0 3.9 53 5.2 20.0 19.0 21.6 13. 3 6.3 1.1 100.0
6
M/
W o’ R/ w’ 6 C, C, Y/ mm a ( m’ km™?)
XWi/n Waw= Wan  (Z(W,- W2/l /W X(W.- W)/ ns® W/ 1000F  Y/H W/F
85. 174 237.195 61.724 0.72 0.73 44.9 0. 082 4.488
3.2.2 WAL NR , 5- 10 71. 8
85.174 m® 0.027 m’, 84.3% ,6- 9 56
m'/s 4.488 m’/km’, m’, 65. 7% , 9
81. 2% , 67%: 18.4 m’, /5
48 a , 11 a ,
24.5 61.724, 6 a , 6
72%, *5% 2a, a ; 6 Cv Cs
4.2%, E10 3 a, \ \
6.3%, *10% 96.7%;
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: 42.323  1(1996 ), 3.688 t
, , (1988 ) 1959- 1997
\ 1
: 10 a 10. 7% ~ (2)
41. 4%, 68. 1%, 1.7%,
3.3
3.3.1  FIRRI MR ; 7
(3) 39 a
, , 8
, 8
3.3.3 R R B K
3.3.2 F Afmiy4Finfa 1959- 1997  39a
(1) 1959- 1997 39 \
a ) )
14.182  t, 7472 t/(km’ * a)
7
1 2 3 4 5 6 7 8 9 10 11 12
/ot 0 0.029 0.354 0.515 0.672 1.610 4.715 3.530 2.033 0.573 0.132 0.020 14.182
/ % 0 0.2 2.5 3.6 4.7 1.4 33.2 24.9 14.3 4.0 1.9 0.1 100.0
8
W/
Wy t Rl t o Cv Cs G2 ) R/imm P/(kge* s 1)
SWsi/n Wsma— Wsmn [ 2(Wsi— Ws)/n]"?  o/Ws  Z(Wsi- Ws)¥/ne®  Ws/F Ws/1000r,  Ws/3. 154
14. 182 38. 655 8.43 0.59 1. 14 7472 5.6 4,492
3.3.4 R4 M , , ; 10 a
14.182 t 4.492 kg/s, 8.6% ~ 25.50%, 47.9%,
Im’ 166.5 kg, 1. 9%,
1.25 39 a , S N
o co 4 KBS RIURE S b
59%, +5% 1 41
a, 2.6%, *10% 7 a, ,
17.9% , 10% 82. 1%
5-10 ’
13.138 1, 92. 6%, 6- 9 0.3% . 0.73%.
11. 895 t, 83.9%, 0. 22%; 1. 7%,
7 4.723 4,
13, 3%; a ’ 4. 14% 1.07%;
6a 1.9%, 2.55%,
6a 0.86% ,
6 Cv Cs ’ ’

4.2



¢ 268

(1)

(2)

33.3%
(3)

8. 8%
280. 6 hm?,
718. 8 hm?,
81.4% ,

5
175. 1 hm*, ’
35.5%, (1]
3. 1%,
[2]
[3]

2 it

, 1986.

[M].

[M].

91.2%,
60. 8%

, 2000.

[M].

, 2001.



