44 2 Vol 44, No 2
2007 3 ACTA PEDOLOGICA SINICA Mar. , 2007
%k
:L—‘ﬁ;ﬁ %IIX;EE—Z 2 i
ERNNEL BN N
(1 , 210097)
(2 , 210008)
(wam up) s :
3 98.32% ;8 90. 27% 2 88.83% ;8 82.51%
7~ 8 s
s 3 83.84% ,8 86. 05% ; 3 68.80% , 8 59. 70%
P962/7. 514 A
(
| P (Sensitivity analysis) ,
( ;
1 )
) Teba s
SWRRB . R s
30
[2,3]
) ( )
( )
) , 1
, ? ( )
* (49571035)
.I.
(1940~ ), , ,
:2005- 12— 10, : 2005~ 12- 30



2 I 213
, —
2
1
Table 1 Simulded outputs from the Liarshui basin on a monthly or yearly bass

Corrected Surface Subsurface Water . . )
. . Percolate Trans losses Sediment yield )

Year  Month rainfall runoff runoff yield ET (mm) ) Total soil

(mm) (mm) (thm™ %)

(mm) (mm) (' mm) (' mm) water (mm)
1993 1 93.87 26.67 0.03 10. 70 16. 4 11.42 36.15 0.13 31. 82
2 132. 32 63.65 012 39.31 22.38 24.39 36.71 0.29 6. %
3 27.93 137.79 L.95 M. 63 55.37 45.38 56. 88 0.% T4.52
4 170. 14 94.48 3.27 36. 91 41. 41.03 75.17 0.27 70. 47
5 357.776 234.07 418 164. 63 80. 76 74.06 104. 12 0.9 73.75
6 27. 609 316.03 5.80 225.71 82. 11 96.57 119.90 0.74 67. 9
7 103. 67 42.52 5.92 2. % 17. 14 18.26 89.52 0. 06 39.90
8 102. 12 47.37 4.59 37.24 12. 46 14.46 60. 63 0.20 35.92
9 99. 28 36.82 3.48 21.97 15.72 12.10 64. 84 0. 14 .76
10 162. 8 102.46 3.05 73. 61 24.18 31.87 38.60 0. 10 €. 60
11 82.08 41.02 297 30.22 12. 89 13.66 39.55 0.07 6.0
12 8.9% 0.70 2.42 2.39 2.49 0.70 21. 45 0. 00 47. 0
< 1 968. 86 1 140.59 37.81 794. 36 383.93 383.91 743.52 3.9% 47. 09

m
194 1 18.36 4.10 1. 87 3.18 4.06 2.64 12.72 0. 00 47.82
2 300. 48 202.20 2.86 145. 39 65.23 59.70 42.03 0.30 8. 93
3 304. 35 212.20 6.06 162. &4 72.36 55.84 56.08 0.4 8. 38
4 23.33 148.26 7.76 114. 43 56.20 41.95 65.71 0.32 70. 02
5 419. 81 325.98 8.99 260. 95 64. 16 64.60 80. 96 1.21 75.26
6 575. 13 463.87 10. 21 371. 63 104. &4 103.55 105.53 0.8 .76
7 275. 46 182.58 11.76 152. 18 32.21 42.41 117.75 0.37 7
8 180. 38 89.57 9.45 71.76 21. 4 27.16 102. 51 0.30 2. 16
9 58.35 11.51 7.18 10. 2 9.4 8.22 57.19 0. 02 21. %A
10 80. 4 35.35 5.94 27. 82 12.37 13.40 32.85 0. 06 3.9
11 4.9 1.08 4.49 4.45 3.9 1.06 9.73 0.00 35.97
12 29. 58 150.96 5.40 101. 18 52.73 55.16 48.46 0.09 67. 66
s 2 30. 37 1 87.65 81.98 1435. 04 498. 14 475.70 731. 54 4.00 67. 66
m

1995 1 121.79 75.25 511 3. 82 27.91 23.60 3161 0.08 TA. 47
2 240. 82 154.48 613 R. 12 78. 81 62.93 43,56 0. 16 TA. 45
3 188. 25 91.81 11.48 51. 68 69.70 51.96 57.49 0.09 .07
4 2.4 243.14 1177 19. &4 67. 90 58.08 76.75 0.% .42
5 28.9% 163.99 11. 61 137.35 43.9 38.60 69. 36 0.3 63. 03
6 595. 18 474.17 10. 64 382. % 88. 42 102.11 113.07 1.19 71.58
7 250. 27 167.89 10. 28 144. 43 27.33 33.17 95. 65 0.67 61. B
8 206. 61 123.06 8.66 100. 9 27.83 32.38 114.83 0. 40 31.28
9 119. 37 71.32 6.90 65. 63 14. 25 12.32 53.95 0.26 27.93
10 91.90 47.25 5.72 36. 36 11. 64 16.58 39.45 0.0 37. 46
11 28. 01 3.52 4.31 4.31 5.8 3.46 21. 07 0.00 38. 49
12 19.57 4.37 3.45 4.29 3.74 3.30 14.95 0.00 33.31
2432.97 1 620.26 96. 05 1278. 86 467. 32 438.48 731.74 4.19 38.31

Sum
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(1993~ 1995 )
Table 2 Simulated mean outputs fom 6 subareas of the Lianshui basin ( mears of year 1993~ 1995
o Semdrd e Sbaface Sediment  Poremil T L ) 2 3 4
Sobarea N OVRION T ol yeld hewnit bionass oo ivaer Soilwater - Soil water Sof vater
(ot () (e e el dna2 e daed
(mm) (mm) (1mm) ('mm) (mm) (mm)
1 2%6 W& 1507 2123 13 283 0558 381 0.0 00 21 %0
2 2001 W48 1406 929 26 B8 11835 354 0.0 00 L0 M4
30 2m0 2% 1711 681 5.6 BOS 8445 56.7 0.0 0.0 0.0 %7
4 2m5 20 1962 302 .1  BHS 6726 717 0.0 00 7 -
5 27 2.2 1356 67.9 24 073 14079 252 0.0 00 0.0 2.2
6 28 2.2 1331 878 21 R8T 18385 17.6 0.0 0.0 0.0 176
2%4 2% 1530 758 3.1 BHS B2 383 —~ —~ - —
Basin
678 567 3 ,11 12
2 13 )
2.1 345678 6 ,9
1 1011 1212 6 3
" 1993 1 1 1995 0, 1994 12 R
12 31 36 ,
1 2
, 6 234
s 11 12 56 78910 11 ,
, n 12 ,
, 2.2
3 4. 7% 2 R 5
; 6 )
3 4 5 6
1993 , 1994 , 1995 , 1,
s 1993 2~ 17 )
1994 1995 s
4( )
; ) 3,
29% 4
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(1 (
) 4 3 \ ( 2, 1
s 10 mm) ,
4 3 (
, I( ) 6 S5 )
) ) 2
65
23 4,
272.8 m’s™ !, 396. 7 m’s™ ',
2079 m’s™ ', 13
( 3.53 mm, 3. 17 mm
) 2.3
3 ( 23 4) , ( 2.3.1 3
5) (
( Base temperature) , ) )
( 1) , 3 :
’ ( 3 0. 02%
6) \ 0.25% 4. 76%, 99. 98%
99.75%  95.24%), 98.32%
3
Table 3 Comparison between the sinulated and measured values of yearly water yield in the Lianshui basin
Year Simulated ( mm) M easured (mm) Absolute eror ( mm) Relative emor (%) Accuracy (%)
193 94. 36 794. 18 0.18 0.2 9. 98
1994 1435. 4 1438.65 - 3.61 0.25 99.75
1995 1278. 8 1342 74 - 3.8 4.76 9%5. 24
, (59.3km’)  538.2km*> 579.3 km% 3
(1) (
SWRRB 3 ) (2)
5 (3) ,
( Chickasha ) 3 (23]
94. 00% 56. 20%
0. 00% ( 100% 2.3.2
0. 00%) 3
50. 07% 49. 939" ,
) ;009 80% )

. 1983. 94~ 101
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90% .4 97% 920% 1 : 80% 1
3 50% ~ 60% 12 80% 11 , 60% 9 ,
83. 86% 0. 00% 4 12
30. 66%' Y
4

Table4 Comparison between the simulated and measured values of 3 year averaged monthly water yield in the Lianshui basin

Month Simuhted ( mm) Measured (mm) Absolute error ( mm) Relatve emror (%) Accuracy (%)
1 23.90 29.45 - 555 18.84 81. 16
2 H. A 65.79 28.55 43.40 56. 60
3 102. 8 100.67 2.31 2.29 97.71
4 12.73 125.83 -310 2.46 97. 54
5 190. 65 164.14 26.51 16.15 83.85
6 326.76 324.69 2.07 0.64 99. 36
7 108. 87 124.10 - 15.23 12.27 87.73
8 M. O 112.44 - 4275 38.02 61.98
9 34. 61 37.18 - 257 6.91 93. 09
10 45.95 45.40 0.55 1.21 98.79
11 12. 9 23.70 - 10. 71 45.19 54. 81
12 35.9 38.48 - 253 6.57 93.43
2.33 66%, 2 0% 12
5 6 ( ) 68. 80% ( ,
5 R 1993 )
1994 1995 )
83. 8%  93. 83% 88. 83% ( ) « »
(1993) M
, (warm up) ( equilibration)
[ 5]
1993 6 R 85. 17%, 12
, 7 82% ~ 100%, 3 58% ~ 28.93%!"
5

Table5 Comparison between the yearly simulated and measured values of sediment yield in the Lianshui basin

Year Simulated (t hm™?) Measured (t hm™? Absolute error (t hm™ 2) Relative error ( % ) Accuracy (%)
193 3.95 2.02 1.93 95.68 4.32
1994 4.09 4.88 -0.79 16.17 83.83

1995 4.19 4.47 -0.28 6.17 93.83
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Table 6 Comparison between the simulated and measured values of monthly sediment yield in the Lianshui basin

Month Simulated (t hm™? M easured(t hm™ 2) Absolute error (t hm™ 2) Relative error (%) Accuracy (%)
1 0.04 0.03 0.01 33.33 66. 67
2 0.23 0.20 0.03 15.00 85.00
3 0.26 0.3 0.03 13.00 87.00
4 0. 64 0.63 0.01 1.59 98. 41
5 0.78 0.9 - 017 17.89 82 11
6 1. 00 1.72 -072 41.86 58 14
7 0.52 0.26 0.26 100.00 0.00
8 0.45 0.51 - 0.06 11.76 88.24
9 0.14 0.10 0.04 40.00 60. 00
10 0.05 0.2 0.03 150.00 0.00
11 0.00 0.00 0.00 0.00 100. 00
12 0.05 0.05 0.00 0.00 100. 00
2.3.4 1~ 10 ,
) 7~ 8 )
, 1992~ 1999 8
; (7 8 9,
)
7 8 (1992~ 1999)
Table7 Simulated and measured values of water yield and sediment yield over 8 years (1992~ 1999) in the Lianshui basin
Water yield Sediment yield
Year  Simulated Measured ~ Absolute eror Relative emor A ccuracy Simulated Measured ~ Absolute error  Relative error A ccuracy
(1mm) (mm) (mm) (%) (%) (thm™?) (thm=?3 (t hm™?) (%) (%)
1992 1580. 50 1618.70 - 38.20 2.36 97. 64 4.58 7. 10 -2.52 35.55 4. 45
1993 819. % 794.18 25.77 3.25 %.75 1.95 2.2 - 0.07 3.38 %. 62
1994 1391.33 1438. 65 -47.32 3.29 %.71 3.67 4.8 - 1.21 24. 80 75.20
195 1229.39 1342.74 - 113.35 8.44 91.56 3.54 4.47 -0.93 20. 81 .19
196 1320.53 1031.22 289.31 28.06 71.94 3.43 3.0 0.41 13.58 8. 42
1997 1678.55 1812. 81 - 134.26 7.41 R.59 4.94 4.86 0.08 1. 65 8. 35
1998 15%4.15 1727.17 - 173.02 10.02 89.98 4.98 8.16 - 3.18 38.97 6l. 03
199 1292.29 1123.29 169.00 15.05 &. 95 4.24 4.19 0.05 1.19 9. 81
1358.34 1361. 10 +123.78 9.74 0. 27 3.92 4.33 £1.06 17. 49 &. 51
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8 8 (1992~ 1999)
Table 8 Simulated and measured monthly mean water yield over 8 years (1992~ 1999) in the Liarshu basn

Month Sinulated (mm) M easured ( mm) Absolute emror ( mm) Relative error (%) Acewacy (%)
1 2.97 42.21 0.76 1.8 %.20
2 81. 18 73.40 7.78 10. 60 89. 40
3 168. 84 153.79 5.05 9.7 0. 21
4 149. 6 149.31 0.38 0.25 ®.75
5 197. 24 170.35 26. 89 15.79 84.21
6 265. % 264.22 1.76 0. 67 9. 33
7 162. 73 167.84 -511 3.04 %. 96
8 161. 4 157.28 4. 16 2.64 97. 36
9 52.62 70.56 - 17.94 25.43 T4.57
10 29.97 47.12 - 17.15 36. 40 63. 60
11 19. 16 29.70 - 10.54 35.49 4. 51
12 26. 52 34.68 - 816 23.53 TA. 47

9 8 (1992~ 1999)

Table 9 Simuhted and measured monthly mean sediment yield over 8 yeas ( 192~ 1999) in the Lianshui basin

Month Simulated(t hm™ ?) Measured(t hm™ 2) Absolute error(t hm~2) Relative error (%) Accuracy (%)
1 0. 10 0. 04 0.06 150. 00 0.00
2 0.13 0.12 0.01 833 91.67
3 0.37 0.49 - 012 24. 49 75.51
4 0. 45 0. 46 - 001 217 97. 83
5 0.68 0.8 - 021 23.60 76. 40
6 0.74 1.31 - 0.57 43.51 56.49
7 0. 46 0.52 - 0.06 1154 88. 46
8 0.70 0.8 - 014 16.67 83.33
9 0.17 0.10 0.03 70. 00 30.00
10 0. 04 0.03 0.01 33.33 66. 67
11 0.04 0. 01 0.03 300. 00 0.00
12 0.03 0. 02 0.01 50.00 50. 00

7 , )
D0.27% , 82.51% 8
9 8 , 3

86.05% , 59. 70%
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COMPUTER SIMULATION OF WATER YIELD, SEDIMENT YIELD AND OTHER

NATURAL PROCESSES IN LIANSHUI BASIN
II. SIMULATION RESULTS AND THEIR ANALYSIS

Zeng Zhiyuan'!  Pan Xianzhang? Li Shuo!
(1 Collage ¢ Geographicdl Sdence, Narjing Namal Unwersity, Narjing 210097, China)
(2 Institute o Soil Sdence, ChineseAcadany ¢ Sciences, Narjing 210008, China)

Abstract Simulation results of water yield, sediment yield and other natural processes in the Lianshui basin, China were
presented for analysis of their tempo spatial variation and smulation accuracy. Simulation needs a warm up’ stage at the begir
ning, especially for simulation of sediment yield. Simulation accuracy decreases with the number of years in simulation. For sinr
ulation of water yield, the mean accuracy over 3 years is 98. 32%, and over 8 years it is 90. 27% , while for simulation of sedr
ment yield, the mean accuracy over 2 years is 88.83%, and over 8 years it is 82. 51% , which suggests that the method can be
used to mediunr or long term dynamic monitoring of waer and sediment yields in a basin. As for monthly simulation accuracy,
the mean over 3 years is 83. 84% and the mean over 8 years is 86.05% for water yield, and the mean over 2 years is 68. 80%
and the mean over 8 years is 59. 70% for sediment yield. Simulation results of the method can also be applied for natural re-

sources management in a basin.
Key words Dynamic monitoring; Simulation accuracy; Water resource; Soil erosion; Geagraphic process quantification



