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Tab.1 Precipitation characteristics of pattern A rain-strom on the Loess Plateau
(mm) (%)
( ) (min) (mm) | 10min  30min  60min | 10min  30min  60min
1981.8.3 104  50.0 15.9 32.7 47.7 31. 8 65. 4 95. 4
1982.7.28 122 48.9 18.3 38.2 47. 1 37.4 78. 1 96. 3
1983.8.27 66 28.5 12.6 17.4 28. 1 44.2 61.1 98. 6
1985.6.19 111 29.9 22.6 27.9 28.6 75.6 93.3 95.7
1979.6.29 141 32.3 14.7 24.8 31.0 45.5 76. 8 96.0
1987.7. 14 73 25.5 23.6 25.3 25.5 92.5 99.2  100.0
1982.6.14 144  38.8 20.9 30.6 34.9 53.9 78.9 89.9
1982.6.15 66 31.8 20.6 31.6 31.8 64. 8 99.4  100.0
1982.7.28 84 21.1 10.6 19.8 20. 8 50.2 93. 8 98. 6
1982.8.4 40 18.6 11.8 18.2 18.6 63. 4 97. 8 100.0
1985.8.7 25 29.1 11.6 29.1 29. 1 39.9 100.0 100.0
1988.7.23 40 22.9 15.7 17.2 22.9 68.6 75.1 100.0
1988.8.5 64 25.4 7.4 18.9 24.6 29. 1 74. 4 96.9
1985.8.2 140  22.0 18.7 21.9 21.9 85.0 99.5 99.5
1978.6.28 58 25.2 15.6 23.0 25.2 61.9 91.3 100.0
1978.7.20 128 31.1 10. 1 21.1 29.9 32.5 67.8 96. 1
1979.7.23 178 56.0 15.4 32.6 51.6 27.5 58.2 92. 1
1982.8.4 80 20.2 15.4 19.1 19. 8 76.2 94. 6 98.0
1983.6.29 90 39.4 10.4 35.4 30.1 26. 4 89.8 99.2
1984.6.11 40 20.5 14.7 19.5 20. 5 71.7 95. 1 100.0
1985.6. 14 85 17.7 10.2 11.5 17.6 57.6 65.0 99.4
1986.7.6 32 21.1 12.7 21.0 21. 1 60. 2 99.5 100.0
1979.7.23 95 13.1 8.9 11.6 12.1 67.9 88.5 92.4
1982.8.2 78 19.9 7.3 16.8 19.7 36.7 84.4 99.0
1983.8.26 55 20.6 11.7 20.0 20. 6 56. 8 97. 1 100.0
1985.6.19 122 35.1 19.8 31.6 32.8 56. 4 90.0 93. 4
1986.7.19 111 19.5 13.2 17.6 19.1 67.7 90.3 97.9
1988.6.22 61 26.3 14.6 23.4 26.2 55.5 89.0 99. 6
1988.7.18 143 51.4 13.8 29.6 44.0 26. 8 57.6 85. 6
1966.8.28 62 33.5 16.2 30.4 33.5 48. 4 90. 7 100.0
1967.7.6 60 28.1 15.6 25.6 28. 1 55.5 91. 1 100.0
1961.7.22 58 31.0 9.6 21.7 31.0 31.0 70.0  100.0
1960.7.19 128 33.8 13.2 28.6 32.6 39. 1 84.6 96. 4
1960.7.31 110  36.4 8.0 19.7 34. 8 22.0 54. 1 95. 6
1962.7.23 170 67.2 28.0 62.5 64.0 41.7 93.0 95.2
1961.7.30 100  44.8 14.3 32.6 44.0 31.9 72. 8 98.2
1961.7.21 60 38.4 9.8 23.0 38.4 25.5 59.9 100.0
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) ) 1 > A
30- 120min , 180m in, 5
60min 10- 30mm,
50mm , 10min 25% - 70%,
30min 55% - 95% , 60min 85% — 100%
2 B

Tab. 2 Precipitation characteristics of pattern B rain-strom on the Loess Plat eau

(mm) (%)
(- - ) (min) (mm) |10min 30min 60min 120min|10min 30min 60min 120min
1988.7.22 325 84.7 122.9 51.3 71.6 77.6(27.0 60.6 84.5 91.6
1987.8. 13 785 50.7 6.3 13.1 19.7 29.4|12.4 26.2 38.9 58.0
1986. 6.26 472 80.5 53 9.6 149 28.4(6.6 11.9 18.5 35.3
1983.7.27 236 33.2 | 12.3 154 239 31.9|37.0 46.4 72.0 96.1
1984.8.26 867 83.0 |10.3 24.0 30.8 35.2(12.4 28.9 37.1 42.4
1988. 7. 14 246 56.4 | 14.5 29.7 32.0 35.3|25.7 52.7 56.7 62.6
1985.7.8 502 34.6 9.4 21.0 24.2 29.7|27.2 60.7 69.9 85.8
1978.8.7 858 64.9 9.0 17.7 23.7 30.6|13.9 27.3 36.5 47.1
1978.7. 12 663 114.5 [10.4 21.9 356 43.1(9.1 19.1 31.1 37.6
1979.7.27 326 43.8 |12.1 13.1 19.8 24.6|27.6 29.9 45.2 56.2
1984.8.3 672 43.6 7.8 14.9 20.8 21.7 (17.9 34.2 47.7 49.8
1988.7.15 380 60.9 9.3 21.6 28.9 41.1]15.3 35.5 47.5 67.5
1987.8.26 591 76.2 | 13.0 28.4 37.9 60.2|17.1 37.3 49.7 79.0
1979.7.23 461 54.6 5.5 142 189 26.1(10.1 26.0 34.6 47.8
1980. 8. 26 337 46.3 3.1 9.2 16.2 19.8| 6.7 19.9 35.0 42.8
1988.7.6 365 61.5 9.8 185 34.8 44.2]15.9 30.1 56.6 71.9
1989.7.22 568 153.9 |20.5 45.0 72.3 90.8 | 13.3 29.2 47.0 59.0
1978.7. 12 505 89.0 4.8 143 28.6 36.8( 5.4 16.1 32.1 41.3
1988.7.24 555 113.4 [22.9 35.5 68.8 83.7(20.2 31.3 60.7 73.8
1988.8.7 591 87.7 |11.7 29.1 46.3 67.2(13.3 33.2 52.8 76.6
1986. 6.26 577 66.6 9.8 187 251 34.3|14.7 28.1 37.7 51.5
1980. 8. 18 624 62.4 7.7 21.8 41.7 52.6(12.3 34.9 66.8 84.3
1985.7.30 535 50.1 81 16.9 29.2 45.1|16.2 33.7 58.3 90.0
1988.8.6 450 62.5 |14.3 30.8 343 42 |22.9 49.3 54.9 67.2
1980. 8. 18 624 62.4 7.7 21.8 41.7 52.6|12.3 34.9 66.8 84.3
1986. 8. 18 935 52.9 8.2 16.7 22.1 29.4]15.5 31.6 41.8 55.6
1984.8.27 688 52.4 9.1 13.7 19.1 26.1|17.4 26.1 36.5 49.8
1981.7.2 1014 120.9 | 7.9 23.7 455 69.2| 6.5 19.6 37.6 57.2
1979.8. 12 360 69.6 54 16,1 3221 64.2| 7.8 23.1 46.1 92.2
1982.7.29 1275 105.2 [10.0 20.9 32.4 41.3| 9.5 19.9 30.8 39.3
1967.8. 10 250 70.1 12.7 27.5 45.0 18.1 39.2 &4.2
1963. 8.28 500 55.8 | 10.6 20.3 28.8 19.0 36.4 51.6
1966. 6. 27 600 78.9 |12.6 22.0 33.0 16.0 27.9 41.8




A 500km® :
> ) n 0. 58 R
0.2 0. 3 Cv 0.5- 0.7, 1.0( 4
B 2 ,B
3h— 18h, 24h, 6h— 12h 30— 100mm
, 10min 10% - 25% , 30min
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B 1000~ 10000km” 4 :
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1.3 C
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3 C
Tab. 3 Precipitation characteristics of pattern C rain-strom on the Loess Plateau
(mm) (%)
(- - ) (min) (mm) |10min 30min 60min120min{10min 30min 60min 120min
1979.7.1 3601 118.7 [ 2.3 4.8 85 128 1.9 40 7.2 10.8
1980.7.27 2105 177.2 | 5.6 6.2 8.6 12.6(3.2 35 49 7.1
1981.8.17 6622 197.2 | 2.4 6.6 10.7 19.2| 1.2 33 54 9.7
1983.5.13 1970 82.6 | 2.5 6.1 9.4 141|3.0 7.4 11.4 17.1
1981.7.12 2280 88.1 | 6.1 7.8 85 19.6[6.9 89 9.6 22.2
1980.6.28 3637 104.3 | 2.0 3.1 4.9 9.0 |19 30 47 86
1984.9.4 4728 105.6 | 6.1 11.6 11.7 11.8| 5.8 11.0O 11.1 112
1979.7.1 1375 68.4 | 3.3 9.9 19.7 27.3| 4.8 145 288 39.9
1981.7.2 1736 68.4 | 5.8 13.2 147 19.8| 8.5 19.3 21.5 28.9
1989.6.6 1647 67.6 | 3.4 4.1 4.7 9.0 |50 6.1 7.0 13.3
1981.8.14 1974 94.4 2.9 55 85 12.2|3.1 58 9.0 12.9
1988.8.7 1178 104.6 | 9.7 12.2 15.1 20.7| 9.3 11.7 14.4 19.8
1981.8.14 1450 149.8 | 3.7 12.1 20.5 34.4|2.5 81 13.7 23.0
1982.7.30 1570 110.6 | 3.7 11.1 22.2 44.3( 3.3 10.0 20.1 40.1
1981.6.18 2635 114.0 | 6.7 13.5 17.3 20.5| 5.9 11.8 152 18.0
1981.6.20 878 60.9 | 4.4 8.7 11.3 12.4| 7.2 14.3 18.6 20.4
1987.6.21 1580 65.1 | 2.8 7.3 12.7 20.3| 4.3 112 19.5 31.2
1979.8.2 1281 75.6 | 4.5 7.6 12.1 17.9]| 6.0 10.1 16.0 23.7
1981.6.19 2754 140.4 | 8.8 22.8 31.5 32.5| 6.3 16.2 22.4 23.1
1961.9.26 2260 134.9 | 4.3 11.6 22.2 3.2 86 16.5
1961.8.13 800 88.0 | 2.5 7.0 110 2.8 80 12.5
1979.8 2 1271 , 67.3 1,5.0 7.8 . 13.9 19.8| 7.4, 11.6 20.7 29.4
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C 10000- 50000km’, n 0.
85, 0.98, 0.73, 0.15, 0.23, 0.07 C
A B
4
Tab. 4 Spatial distribution characteristics of rain—strom in differnt pattern
A B C
(km?) Cv n Cv n Cv n
34. 4 0.37 0.75 0.26 0. 84 0.19 0. 89
52.6 0.54 0.70 0.21 0. 78 0. 09 0.93
56. 4 0.46 0.63 0.09 0. 91 0. 03 0. 9
57.2 0.40 0.64 0.30 0.72 0. 16 0. 87
58.0 0.24 0.82 0.17 0. 86 0.19 0. 88
70. 1 0.61 0.50 0.33 0. 64 0. 20 0. 75
87.0 0.66 0.66 0.33 0. 82 0. 07 0. 98
93.4 0.46 0.70 0.25 0. 76 0.19 0. 85
140. 0 0.67 0.62 0.29 0. 75 0. 15 0. 79
187. 0 0.97 0.35 0.40 0. 55 0.15 0.77
303. 0 0.62 0.47 0.36 0. 65 0. 16 0.78
330.0 1.03 0.31 0.36 0. 65 0.23 0.73
336. 0 1.11 0.36 0.32 0. 68 0. 15 0. 82
0.63 0.58 0.28 0. 74 0. 15 0. 85
1.4
248 60min
A P60/ P=80%
B 20% < P60/ P< 80%
C P60/ P=20%
: P60 60min (mm);
p (mm)
2
2.1
) 5 B C
A , 52.
7% ,B 37% ,C 10. 3% ,A
) 64%, B
31%, C , 5% A
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Tab-5 The proportion of erosive rainfall and erosion of rain-strom
(%) (%)
A B C A B C
3 62.2 35.1 2.7 66.0 32.4 1.6
9 63.9 33.3 2.8 71.4 23.9 4.7
11 55.2 34.5 10. 3 90.4 6.8 2.8
18 55.2 34.5 10. 3 83.0 11.7 5.4
53.8 38.5 7.7 66.6 24.1 9.3
38.2 38.2 23.5 57.8 39.0 3.2
53.3 30.7 16. 0 72.9 21.9 5.2
39.6 47.2 13. 2 37.8 60.3 1.9
53.2 41.3 5.5 30.3 58.9 10.8
52.7 37.0 10. 2 64.0 31.0 5.0
2.2
> >
4
> >
60. 7% , 45% - 80% ; 2
81.8%, 70% — 90% ,
( =10000t/ km” )
6
Tab. 6 Rainfall, runoff-generating and sediment—generating
features of intense erosion on the slopes of the Loess Plateau
, (mm)
(G2 K P60/ P
Vikm® | ke/m® | ke/m® [ mom | % | mom | min [mm/min| 10 | 30 | 60
3 22 1963.8.26 | 10100.0 684 957 | 11.0]50.0 |28.3 | 330 | 0.086 | 12.2[18.3[21.5(0.76 [ A
1966. 6.27 | 12400.0 566 673 |17.4 (33.9 [52.5| 729 | 0.072 | 17.5]36.4|44.910.85| A
1966.7.17 | 10730.0 | 347 | 863 [20.2(32.4 |74.3 | 437 [ 0.170 [12.8|25.1|3L.5[0.50( B
1966.8.15 | 12700.0 | 473 | 889 [22.1(58.3 |45.2| 170 | 0.266 [ 14.9|32.2|36.2|0.81| A
1968.7.15 | 19600. 0 721 880 |18.5 (68.6(29.0| 34 | 0.853 | 230 |28.8129.0|1.00| A
1969.5. 11 | 14800.0 793 879 |13.2(25.2 [52.4 | 80 | 0.655 [21.3]48.852.3|1.00| A
11 28.7| 1956.8.8 | 36130.0 | 822 30.3 |77.0 |45.6 | 150 | 0.304 | 22.8|40.1|41.5]|0.91| A
4 1961.7.21 | 11250.0 19.4 23.3 [64.7 [ 455 [ 0.142 [ 7.5 | 13.5|21.0[0.46 [ B
4 1961.7.31 | 43060.0 30.2 |72.9 |41.5 | 140 | 0.296 | 1.2 19.4]|26.0|0.63| B
1 27 | 1958.7.13 | 10530.0 12.1 [18.7 | 64.8
4 32 | 1959.7.6 | 17450.0 12.7 33.6 [37.6 | 45 | 0.835 | 21.8[39.3[39.3 | 1.00| A
8 38 | 1961.8.1 | 31870.0 43.4 [73.6 [59.0 | 120 | 0.492 | 26.5[52.4|58.5[1.00 A
5 28 | 1988.8.3 | 30700.6 137.6] 1281 | 0.107 [ 17.5|43.5|56.4 [ 0.41 | B
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Tab.7 Rainfall, runoffgenerating and sediment—generating
features of intense erosion in the gully and small watershed on the Loess Plateau
(mm)
(k) | ¢ ) P60/ P
t/km2 | kg/m3 | kg/m3 [ mm | % | mm | min [mm/min| 10 | 30 [ 60
0.18 | 1966.6.27 | 19300.0 | 722 | 864 [19.635.5 [52.5| 729 [ 0.072 | 17.5[36.4 | 44.9 [ 0.85| A
1966.7.17 | 16900.0 | 632 | 832 [20.5[27.374.3 [ 437 | 0.170 | 12.9|25.2|37.5|0.50| B
1966.8.15 | 23700.0 | 749 | 841 [23.0 [55.3 |45.2 | 170 | 0.266 | 15.0(32.6 [37.0]0.82| A
1968.7.15 | 19600.0 | 891 | 963 |14.8 [51.029.0 [ 34 | 0.853 |23.0(28.8(29.0|1.00| A
1969.5. 11 | 19800.0 882 1030 | 15.1 [28.8 |52.4 | 80 | 0.655 [21.3|48.852.3(1.00( A
4.72 | 1966.6.27 | 17000.0 23.0149.0 |146.7 | 180 | 0.260 [ 14.2137.7[44.9(0.96 [ A
1966.7. 17 | 19700.0 31.3152.0|60.6 | 420 | 0.144 [ 13.5]26.3[31.9(0.53| B
1966. 8. 15 | 15000.0 21.3 144.0 |48.5 | 172 | 0.282 [20.4139.9[46.3(0.95( A
1968.7.15 | 15000.0 18.1176.0 |24.0 | 30 0.80 |20.1(24.0[{24.0]1.00] A
1969.5. 11 | 17700.0 23.6 140.0 |59.2 | 60 0.99 |24.5(53.1(59.2]1.00] A
0.21 | 1958.7.29 | 13521.0 810 |18.2 (37.4 | 487 | 255 | 0.191 [ 10.4]28.0]40.5]|0.83| A
1959.8.20 | 24944.0 1035 |37.5 [36.1 [104.0] 909 | 0.114 [ 6.7 | 14.0|21.4]0.21 | C
1962.7.15 8245. 936 18.1 21.7 |[83.6| 635 0.132] 10.4| 23.5 [31.4]0.37| B
1966.7.17 | 27214.0 1194 |37.0 [43.4 [62.0 | 250 | 0.248 [ 18.731.049.4]10.80| A
1970.8.9 10660. 0 834 |13.4 (26.8 [50.0 | 190 | 0.263 [ 16.0]29.8|43.4]0.85| A
1969.7.26 | 47924.0 824 156.4 [61.6 [91.6 | 360 | 0.254 | 12.4]22.8134.6|0.37| B
0.491 | 1959.8.19 | 13900.0 649 891 16.1 117.7 190.7 | 1649 0.055 | 5.6 [12.9[16.3]0.18| C
1961. 8. 1 40000.0 | 1060 1130 |22.6 [34.7 [63.9 | 115 | 0.555 [27.7]54.8163.010.99| A
1.67 | 1956.8.8 28960. 0 813 850 |24.7 [56.2 [43.9 | 230 | 0.191 [ 15.3|34.7141.0]0.93| A
0.732| 1956.8.8 20670. 0 600 754 128.6 (77.9 [48.0 | 150 | 0.300 [20.0]|44.0]46.5]|0.97| A
41.5 | 1964.7.5 21580.0 692 862 23.0 (16.8 [127.2] 925 | 0.137 | 9.0 | 18.5]128.60.22| ¢
1968.7.26 | 17880.0 751 826 |17.0 (30.2 [56.5 | 188 | 0.300 [ 11.8]30.4|41.710.74| B
1959.8.19 | 14430.0 | 597 | 744 [18.8 |17.7 |106.3] 1225[ 0.087 [ 6.0 | 14.1|17.4[0. 16| ¢
70.1] 1977.8.4 [ 109000. 0 896 1100 |80.5 [54.9 |146.6] 645 | 0.227 B
1.36 | 1958.7.3 11170. 0 429 759 34.0| 144 1 0.236 [ 9.0 | 13.0]25.810.76| B
1958.7.20 | 10620.0 385 734 40.9 | 141 | 0.290 | 12.0 | 18.7[35.3[0.86( A
75.3 | 1965.7.7 21161.0 604 19.2 [21.3 190.0 | 480 | 0.187 57.6(0.64| B
93.4| 1982.8.4 | 11500.0 13.6 [73.0 [18.7 | 67 [ 0.273 | 11.8|18.2[18.3| 1,00 | A
122.0] 1985.8.28 | 10400.0 10.3 [{26.0 39.3 | 212 | 0.185 [ 11.3]26.4|31.010.79| A
0.202 | 1958.8.4 14630. 0 883 1180 79.511800] 0.044 [ 4.0 | 7.8 | 10.3]0.13| C
1.06 | 1956.7.2 12000. 0 780 1100 70.8
0.469 | 1959.8.5 14620. 0 783 1070 41.71 625 | 0.066 | 8.0 | 17.228.3[0.68( B
56.4 | 1987.8.26 | 22000.0 26.2175.0 | 450 | 0.167 [ 11.0]24.0)39.9]0.532| B
0.90 | 1959.8.24 | 13110.0 | 746 | 874 [12.7|55.8 [22.8 | 42 [ 0.543 [14.2]20.9|22.8 [ 1.00| A
0.434| 1958.7.13 | 14630.0 | 681 | 828 |16.0 |24.7 |64.7 | 400 | 0.162 | 12.5]|29.5]|41.7|0.64| B
1959.8.5 | 12300.0 | 877 | 421 [24.7[58.7 [42.2320 [ 0.132 | 9.4 [19.9(31.1|0.76| B
1959.7.6 | 10020.0 | 611 | 759 [13.7 [36.6 [37.3 | 45 | 0.820 |21.8[37.3[37.3[1.00| A
5.76 | 1963.8.26 | 33400.0 39.0 [43.3 [43.3 | 160 | 0.271 [15.9]|26.7[37.3]0.86 | A
1966.7.17 | 23700.0 37.9 140.0 [95.1 | 780 | 0.1222 | 16.235.7 [46.4 | 0.49 | B
19.0 | 1957.7.24 | 12645.0 | 348 | 595 |31.0|29.0 |106.9| 745 | 0.413 B
52.6 | 1987.8.26 | 32500.0 24.4 |46.4 |87.1| 319 | 0.273 | 8.7 |21.4|36.4|0.42| B
308 | 1977.7.5 | 21882.8 33.2 |24.9 |133.2] 1427 0.933 B
4368 | 1978.7.27 | 48100.0 64.8 |32.0 |202. 4] 360 | 0.562 B
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, , 70%
A s 30- 50mm s s
180min, 10min 15- 25mm, 50% - 70% , 30min
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, 80— 130mm, 900~ 1800mm
, B 100m m, ,
10min 10m m, 30min 20mm, 60min
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1000k g/ m”, 1400kg/ m”, 10000- 50000t/ km®
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6mm, 645min B 109000t/ km’
1 , 1995, 2
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5 ,1990,2
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PRECIPITATION AND EROSION
CHARACTERISTICS OF RAIN- STORM IN
DIFFERENT PATTERN ON LOESS PLATEAU

Jiao Juying Wang Wanzhong Hao Xiaoping
(Soil and Water Conservation Institute, Chinese Academy of

Sciences and Ministry of Water Resources, Yangling, Shaanxi, 712100)

Abstract

In this paper, the precipitation and erosion characteristics of three rainstrom types on
the Loess Plateau are statistically analyzed- T he results show that the individual rainfall
amount of pattern A, pattern B and pattern C storm is generally 10— 30mm, 30~ 100mm
and 60— 130mm respectively, and the rainfall duration of the pattern A, B and C storm is
usually 30— 120minutes, 3— 18 hours and more than 24 hours, the proportion of maximum
rainfall in 60 minutes in total amount is 85— 100% of pattern A,30- 70% of pattern B,
and 8— 25% of pattern C. The nonuniformity of spatial distribution of three strom types is
pattern A more than pattern B, pattern B more than pattern C, and pattern A more than
pattern B and C greatly. Pattern A is the main strom that causes soil and water loss, and
it’s proportion of erosive rainfall and soil loss in total is 52.7% and 64% respectively.In
slope , gully and watershed, 70% of the extreme erosion is caused by pattern A strom.

Key Words the Loess Plateau, rainstrom, rainfall pattern, precipitation characteris—

tics, erosion characteristics.



