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Table 1 Nuirient contents n moff and sediment and mutrient loss
Nutrients content E Nutrient bss
Nutsient (g ke ) Sediment (gm™) es/ er Ey/Eg
es er enrichment of Eq Ey

Topsoil Sediment Runoff nutrient In sediment In runoff

3.9 33.90 3.82 107 ¢ 1.416 62. 61 1.49 102 88 740 4 181
0.9% 1.27 3.68 10-¢ 1.323 2.3 1.44 10-4 345100 16 260
0. 58 0. 67 2.72 10°° 1.155 1.24 1.07 10°* 246 300 11 600

28. 49 29. 80 1.34 107° 1.046 5.4 0.52 1073 2 223 900 104 800
0. 112 0.213 0.72 1073 1.902 0.39 0.28 107! 2 958 14
0. 006 0.016 0.69 10°* 2.758 0.03 0.27 1072 231 11
0. 065 0.083 0.61 1073 1.273 0.15 0.23 107! 136 7

: E= / Note: E,= Nutrients content in sediment/ Nutrients content in topsoil
1 1.947 mm min_ ' ( Es/ Er)
15 7~ 14,
, 4 181~ 104 783 ,
(es/ er) 88 740~ 2 223 900, ,

136~ 2 958
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Tale2 Indees for divsion of sbpe unis and assessment of soil and nutrient bsses from Sanhe watershed
Nutrient loss
Area Sediment loss
No.
(m?) Dis C (1)
0. M. Total N Total P Total K
1 5 347 239.4 0. 027 2.84 96.28 3.6l 1.90 .63
2 5 750 980. 8 0. 054 25.37 860. 0 32.2 17. 00 756.0
3 152 200 0.00 0. 000 0. 00 0.00 0.00 0.00 0.00
4 13 590 474.7 0. 347 187.5 6357 238.2 125.6 5588
5 8 792 507.3 0. 104 38.77 1314 49. 24 25.98 1155
6 9 90 637.6 0. 083 4. 05 1493 55. % 29.51 1313
7 5 285 52. % 0. 227 5.23 177.3 6. 64 3.50 155.9
8 11 850 686.9 0.017 11.72 397.3 14. 8 7.85 349.3
9 6 677 656. 0 0. 133 48.59 1647 61.71 32.56 1448
10 12 510 301 4 0. 289 91. 03 3086 115. 6 60. 99 2713
11 3 982 808.7 0. 015 3.94 133.6 5.00 2.64 117.4
12 12 320 245.2 0. 48 12. 18 412.9 15. 47 816 363.0
13 21 360 5585 0. 94 %.19 3193 119. 6 63.11 2 807
14 5 020 99. 61 0. 064 2.67 90.51 3.39 .79 .51
15 4 199 16. 67 0. 366 2.23 75.60 2.83 1. 49 6. 45
16 3793 79. 9 0. 148 3.75 127.1 4.76 251 111.8
17 2 381 117.6 0. 444 10. 50 356.0 13.34 7.04 312.9
18 7 531 6826 0. 127 54. 80 1858 69. @0 36.72 1633
19 10 060 5110 0. 023 9.95 337.3 12. 4 6.67 26.5
20 27 060 133.8 0. 393 119.3 4045 151.5 79. 94 3556
21 2 01 434.3 0.015 1.54 52.21 1.9% 1.03 45. 89
2 8 168 138.4 0.379 36.01 1221 45.73 24.13 1073
23 2 471 141. 6 0.083 2.44 82.72 3.10 1.63 2.7
24 11 110 117.9 0. 054 5.89 199.7 7.48 395 175.5
25 7 669 1198 0. 138 105.9 3588 134. 4 70.92 3154
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Nutrient loss
Area Sediment loss
No.
() Dis c (1)
0. M. Total N Total P Total K
26 9 032 480.6 . 013 4.80 162.7 6.10 3.22 143.0
21 8 385 2124 . 078 115.7 3923 147.0 77.53 3448
2 14 140 98. 28 . 536 62. 36 2114 79.20 41.78 1858
29 4 739 0. 00 . 115 0. 00 0. 00 0.00 0.00 0.00
30 10 090 171. 4 . 087 5.36 181.7 6. 81 3.59 159.7
31 8 N1 261.2 . 24 4.74 160. 7 6.02 318 141.2
2 17 390 19. 55 . 162 4.62 156. 6 5.87 3.10 137.7
3 12 210 60. 62 . 286 53.82 1824 68.35 36.06 1 604
4 9 568 596. 8 . 146 . 63 2360 88.43 46. 65 2 075
35 2 490 1313 . 126 34.36 1165 43. 64 23.02 1024
36 11 570 72.57 .22 1.54 52.21 1.9 1.03 45. 89
37 18 120 177. 4 . 487 131.9 4470 167.5 88.35 3930
38 10 660 152.0 . 346 46. 99 1593 59. &8 31.48 1 400
39 10 500 808. 8 . 204 144.9 4911 184.0 97.07 4317
40 8 588 637.0 . 134 62.50 2119 79.38 41. 88 1 862
41 10 110 194.7 . 270 4.56 1511 56.59 29. 86 1328
2 9 181 481. 4 . 180 66. 82 2265 84. 8 44.77 191
43 8 446 0. 00 . 197 0.00 0. 00 0.00 0.00 0.00
4 11 130 0.00 . 176 0.00 0. 00 0.00 0.00 0.00
45 9 494 16. & . 184 2.52 85.43 3.20 1. 69 75. 10
46 27 120 1190 . 073 197. 4 6 692 250.7 132.2 5 882
47 12 600 225.4 . 385 91. 67 3108 116. 4 61.42 2732
48 13 860 40. 41 . 158 7.36 249.5 9.35 4.93 219.3
49 11 020 353.9 . 466 152.1 5157 193.2 101.9 4533
50 15 490 283.5 . 425 156.1 5292 198.2 104. 6 4652
51 3 236 1097 . 068 2. 31 688.5 25.79 13.61 605.2
52 8 B7 597.3 . 276 111.6 3784 141.7 74.78 3326
53 12 630 274.6 . 316 91. 95 3117 116. 8 61. 61 2 740
4 15 130 549.9 . 300 208. 8 7079 265.2 139.9 6223
55 2 469 5919 . 147 207. 2 7023 263. 1 138.8 6174
56 24 310 1253 . 122 311.2 10 550 395.2 208.5 9273
57 9 259 1314 . 075 76. 64 2598 97.33 51.35 2 284
58 12 890 599.0 . 275 177.9 6030 25.9 119.2 5301
59 4 847 542.6 . 304 6. 90 2268 84.9% 44. 82 1 94
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Nutrient loss
Area Sediment loss
No.
(m?) D C (@]
0. M. Total N Total P Total K
o0 19 360 179. 8 0. 483 140.9 4775 178.9 A, 38 4198
6l 10 460 179. 8 0. 417 65.66 2226 83. 39 43.99 1957
62 7 635 3990.5 0.43 113.0 3 831 143.5 75.72 3368
63 4457 547. 4 0.279 57.06 1934 .47 38.23 1700
o4 25 560 554. 4 0. 388 460.1 15 600 584.3 308. 2 13710
65 15510 533.2 0. 000 0.00 0.00 0. 00 0. 00 0.00
66 15 300 566. 8 0. 333 241.6 8 189 306. 8 161. 8 7 198
67 11 760 534.8 0. 000 0.00 0.00 0. 00 0. 00 0.00
[ 19 550 541. 8 0. 304 269.8 9 146 342.6 180. 8 8 039
Y 56 910 0. 00 0. 131 0.00 0.00 0. 00 0. 00 0.00
70 21 940 572. 4 0. 000 0.00 0.00 0. 00 0. 00 0.00
71 27 840 629.3 0. 000 0.00 0.00 0. 00 0.00 0.00
72 16 370 6. 11 0. 524 4.34 147. 1 5.51 2.91 129.3
73 13 880 425.7 0. 477 236.1 8 004 299.9 158.2 7 036
T4 17 020 478.7 0. 344 235.0 7965 298.4 157. 4 7 002
75 17 860 560.5 0.3 77.72 2 635 9. 70 52.07 2 316
76 24 000 340.0 0. 415 283.3 9 603 359.7 189. 8 841
T 30 450 10. 51 0. 000 0.00 0.00 0. 00 0.00 0.00
2 , ,
5839+t, 5167t km™ 2,
3)USIE
197.9t, 7.8, 3.911, 174. 0 , ,
t, 175.2 t km™ %, , USLE
6.57 t km™ 2%, 3. 46 t km 2, 154. 0 USLE
t km™ > ,
4)
5 ,
, ,
1) ,
, ,
.
5) ,
, USLE
2)
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GIS-BASED PREDICTION OF NUTRIENT LOSS FROM A SMALL WATERSHED

Ni Jiupai Wei Chaofu Xie Deti
(College f Resources and Environment, Southwest Agricultural Unwesity, Chongging 400716, China )

Abstract The Sanhe small watershed was divided into many slope units with the aid of GIS and its nutrient loss was as-
sessed on the basis of the results of the study slope nutrient loss by means of simulated rainfall, using the universal soil loss equa
tion(USLE) . Results showed that the total nutrient( organic matter, TN, TP, TK) loss could be well and truly estimated by calce
lating sediment in the small watershed, but in estimating of the available nutrients( available nitrogen, available phosphate, avait
able potassium) , the nutrients in runoff’ should not be neglected. In order to accurately estimate the nutrient loss in the small wa-
tershed, a runoff distribut ion model of the watershed should be established and used in combination with the soil erosion model
with the aid of GIS. In the Sanhe small watershed, the average quantity of soil loss per year was 5 83% and for the average quar
tity of nutrient loss per year, the organic matter, TN, TP and TK reached 197. 9, 7.42,3. 91, and 174. O t, respectively.

Key words Nutrient loss; Small watershed; GIS; USLE



