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Statistical Analysis on Inter- relationship among Erosion
Sediment Intensity, Area and Amount in Loess Plateau
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Abstract Based on statistical analysis of the erosion sediment yield in 1959~ 1986, the inter
relationship among erosion intensity, area and sediment yield on the Loess Plateau was systemati-

cally analysed, the mathematical ex pression of this relationship was proposed, the further know I-

edge on spatial concentration of sediment yeild in the Loess Plateau was advanced.
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, < 1000t/ km?; , 1000~ 2 500t/ km?; ,2 500~ 5 000t/
km?; , 5000~ 7 500t/ km?; ,7 500~ 10 000t/ km?, , 10 000~ 15
000t/ km’; , 15 000~ 20 000t/ km’; ,> 20 000t/ km”
, , 336 948km”,
( 38 km’)
1 1959~ 1986 28 ,
2500~ 5 000t/ km? , 89 380km?, 26.5%;
< 1000t/ km” , 74 841km”, 22.2%: 1 000~ 2
500t/ km? , 62 807km?, 18. 6%, 5000~ 7 500t/ km”
7 500~ 10 000t/ km*> , 40 532km? 38 305km?,
12.1%  11.4% , 1959~ 1969
1959~ 1986 , ( 210 000t/
km?) 1959~ 1969 1959~ 1986 , 10 000~ 15
000t/ km 2 , 1959~ 1969 51 608. 1km?, 1959~ 1986
23 693. Tkm”, 13.0% 6.1%, 1 ;15 000~ 20
000t/ km? , 1959~ 1969 29 273.4km?, 1959~ 1986
14 784. Ok m’, 5.1%  2.7%; > 20 000t/ km?
1959~ 1969 17 425. 6km’s . 1959~ 1986 4 699. 6km’,



2.0% 0.4% ,70 , 1958
, (24.5%), ( 210 000t/ km’)
40%, 43 014km?, 12.8% ,
46 587km?, 13. 8%, 43 016km>, 12. 8%

1
Tab.1 The erosion sediment area, amount and its proportion

of different erosion sediment intensity

(t/km?)

> 20000 15000 10000 7500 5000 2500 1000 < 1000
~ 20000 ~ 15000 ~ 10000 ~ 7500 ~ 5000 ~ 2500

1959~ 1986 1347 9259 20477 38305 40532 89380 62807 74841 336948
1959~ 1969 6633 17310 43950 26737 43762 71732 56022 70802 336948

2

(km?) 1958 43014 46587 43016 22879 24288 82456 34346 40362 336948

1959~ 1986 0.4 2.7 6.1 11.4 12.0 26.5 18.6 22.2 100. 0

(%) 1959~ 1969 2.0 5.1 13.0 7.9 13.0 21.3 16.6 21.0 100. 0

¢ 1958 12.8 13.8 12.8 6.8 7.2 24.5 10.2 11.9 100. 0
1959~ 1986 4699.6 14784.0 23693.7 31147.1 252769 33919.7 10035.5 3569.0 147125.4
(b 1959~ 1969 17425.6 29273.4 51608.1 23920.8 27589.4 24882.1 9535.2 3372.7 187607.2
1958 122789.6 77333.6 53165.9 18973.9 14921.9 33987.8 6321.8 767.3 328261.8

1959~ 1986 3.2 10.0 16.1 21.2 17.2 23.1 6.8 .4 100. 0

(%) 1959~ 1969 9.3 15.6 27.5 12.8 14.7 13.3 5.1 1.8 100. 0

¢ 1958 37.4 23.5 16.3 5.8 4.5 10.3 2.0 0.2 100. 0

2 (%)
Tab.2 The erosion sediment area, amount and its proportion of
more than one erosion sediment intensity
220000 215000 210000 27500 25000 22500 21000

1959~ 1986 1347 10606 31083 69388 109920 199300 262107 336948
m? 1959~ 1969 6633 23943 67893 94630 138392 210124 266146 336948
(km?) 1958 43014 89601 132617 155496 179784 262240 296586 336948
1959~ 1986 0.4 3.1 9.2 20.6 32.6 59.1 77.8 100. 0
(%) 1959~ 1969 2.0 7.1 20. 1 28.1 41.4 62. 4 79.0 100. 0
? 1958 12.8 26.6 39.4 46.2 53.4 77.9 88.1 100.0

1959~ 1986  4699. 6 19483.6  43177.3  74324.4 99601.3 133521.0 143556.5 147125.4
1959~ 1969 17425.6  46699.0 98307.1 122227.9 149817.3 174699.4 184234.6 187607.2
€9 1958 122789.6 200123.2 253289.1 272263.0 287184.9 321172.7 327494.5 328261.8

1959~ 1986 3.2 13.2 29.3 50.5 67.7 90. 8 97.6 100. 0
1959~ 1969 9.3 24.9 52.4 65.2 79.9 93.1 98.2 100. 0

(%)
1958 37.4 61.0 77.9 82.9 87.5 97.8 99.8 100. 0
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2 1959~ 1986 , ( 22 500t/ km?)
199 300km?, 60% (59. 1%) , (25 000t/ km?)
109 920km”, 30% (32.6%), ( 27 500t/ km”) 69 388
km?, 20% ( 20.6%), ( 210 000t/ km?) 31 083
km?, 10%(9.2%), ( 215 000t/ km*) 10 606km”?,
3% (3.1%), ( 220 000t/ km?) 1 347km?,
0.5%(0.4%), 1959~ 1969 , 1959~
1986 (20. 1%) 6 633km”?, 2.0%,
23 943km?, 7. 1%, 67 893km?,
20. 1% 1958 , 132 617km’,
39. 4%, 89 601km?, 26.6%
3 , ,
, 1959~ 1969 : 50
, 1959~ 1986 ; ,
1958
, 122 .
1959 ~ 1986 A% = 94. 88005 = 0,975 (1)
1959 ~ 1969 A% = 93.59¢%00105m 1 — 0,981 (2)
: A (%); Sm (mm/ min)
: 2800t/ km”
Sm = 800, (1) A =80.2%,
2800t/ km? 80. 2%
2
1 1959~
1986 , 2 500~ 5 000t/ km? 7 500~
10 000t/ km” , 23.1% 21.2%, 5 000~ 7 500t/ km"
10 000~ 15 000t/ km? , 17. 2%

16. 1% 1959~ 1969 , 10 000~ 15 000t/ km? \
27. 5%, 15 000~ 20 000t/ km® 5 000~ 7 500t/ km”
, 15.6% 14.7% 1958 ,
\ 37. 4%, , 23.5%,
16.3%
2 , 1959~ 1986

( 27500t/ km?)
( 210 000t/ km?)

( 25 000t/ km?) 70%(67.7%) .,
50% (50. 5% ),
30%(29. 3% ) 1959~ 1969

80% ( 79. 9%) .
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52. 4%, 24. 9% 1958
, 87. 5%,
77. 2%, 61. 0%
, 122 ,
1959 ~ 1986 S% = 116. 660" 1 = 0.966 (3)
1959 ~ 1969 S% = 119.21¢%00105m r= 0964 (4)
2 S (%); Sm (mm/
min)
: 23 000t/ km”
,  Sm= 3000 (3) S%=179. 1%,
23 000t/ km” 79. 0%
3
, 122
’ ) (%) (%)
S% = 9.04+ 2.184(A% ) - 0.013(A %)* r = 0.998 (5)
. S (%); A (%)
305
3 (%)
Tab.3 The relationship between erosion sediment area and erosion
sediment amount in the Loess Plateau
(%)
10 20 30 40 50 60 70 80 90 100
1959~ 1986 31.0 50.0 65.0 75.5 84.2 91.2 95.6 98.0 99.5 100. 0
1959~ 1969 32.0 52.3 67.8 80.0 86.2 92.0 96.0 98.4 99.8 100. 0
1958 32.0 51.5 65.5 78.0 85.0 90.7 95.5 98.0 99.9 100. 0
3 , , 10%
30% , 20% 50% , 50% 8% , 70%
95% ,
4
4 5
4 5 : 1959~ 1986 , ( 220 000t/ km?)
0.4%, 3.2% (:1959 ~ 1969 2. 0%



9.3%); ( 215 000t/ km?) 3. 1%,
13. 2% (1959~ 1969 7.1%  24.9%) ; ( 210 000t/ km?)
9.2%, 29.3%( 1959~ 1969 20. 1% 52.4%) ;
( 27 500t/ km?) 20. 6%, 50. 5% (1959~ 1969
28.1% 65.2%); ( 25000t/ km) 32. 6%,
67. 7% ( 1959~ 1969 41.4%  79.9%)
1959~ 1986 , (
26.5% 23.1%), 1959~ 1969 (21.3%),
(27.5%) 1958 :
(24.5%) , (37.4%)
4

Tab.4 T he proportion composition of erosion sediment area and amount

under different erosion sediment intensity

(%)

> 20000 15000 10000 7500 5000 2500 1000 < 1000
~ 20000 ~ 15000 ~ 10000 ~ 7500 ~ 5000 ~ 2500 -

1959~ 1986 (%) 0.4 2.7 6.1 11.4 12.0 26.5 18.6 22.2 100.0
(%) 3.2 10.0 16. 1 21.2 17.2 23.1 6.8 2.4 100. 0
1959~ 1969 (%) 2.0 5.1 13.0 7.9 13.0 21.3 16.6 21.0 100. 0
(%) 9.3 15.6 27.5 12.8 14.7 13.3 5.1 1.8 100.0
1958 (%) 12.8 13.8 12.8 6.8 7.2 24.5 10.2 11.9 100.0
(%) 37.4 23.5 16.3 5.8 4.5 10.3 2.0 0.2 100.0

5

Tab.5 T he proportion composition of erosion sediment area and amount

of more than one erosion sediment intensity

(%)

220000 215000 210000  >7500 25000 22500 21000

5 (%) 0.4 3.1 9.2 20.6 32.6 59.1 77.8 100. 0
1959~ 1986 (%) 3.2 13.2 29.3 50.5 67.7 90.8 97.6 100. 0
1959~ 1969 (%) 2.0 7.1 20.1 28. 1 41.4 62.4 79.0 100. 0

(%) 9.3 24.9 52.4 65.2 79.9 93.1 98.2 100. 0
1958 (%) 12.8 26.6 39.4 46.2 53.4 77.9 88. 1 100. 0

(%) 37.4 61.0 77.9 82.9 87.5 97.8 99.8 100.0
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5
(D , 10% 30% ,
20% 50% ,50% 85% , 70% 95%
(2) ( ), 1959~ 1969 ,
( 215 000t/km") 23 943km’, 7.1%,
24.9%:; ( 210 000t/ km?) 67 893km?, 20. 1%,
52.4%: ( 25 000t/ km?) 138 392km?,
41. 4%, 79.9%
(3) 1959~ 1986 , ( 215 000t/ km?)
10 606k m?, 3.1%, 13. 2% ( 210 000t/
km?) 31 083km”, 9.2%, 29. 3%;
( 250 000t/ km") 109 920km”, 32. 6%, 67. 7%
(4) 1958 , ( 215 000t/ km?)
89 601km?, 26. 6%, 61.0%:; ( 210 000t/
km?) 132 617km”, 39. 4%, 77. 2% ;
( 25 000t/ km?) 179 784km?, 53.4%, 87. 5%
(5
1 ,1979, (1)
2 ,1988,( 1)
3 . , 1990, ( 2)
4 , 1992
5 , 1996
6

, 1990



