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Abstract: We select the Langwogou catchment in hilly Loess region as the study area, and use a crop pro-
ductivity model to investigate the spatial variability of crop productivity. Firstly. the YIELD model, in-
cluding origin of the model, input files and basic parameters, sub-model of calculating crop productivity
and flow chart, is briefly described. Secondly, crop potential productivity of the catchment was modeled
by integrating Geographic Information System with the YIELD model, and the effects of the type of crop,
land type, cultivation practice and climatic condition on crop productivity of the catchment were analyzed.
The results showed that the simulated yield is in agreement with observed yield for different crops.
For different land types, soil water and nutrient levels is much better in bottom land than that in terrace
and slope land, resulting in that the simulated yield in bottom land being higher than that in terrace and
slope land, but the difference of simulated yield between different land type is not so obvious as that of ob-
served yield. The cultivation practice is a means of enhancing crop yield, and the simulated yields for dif-
ferent cultivation practices, including plastic cover, terrace and fertilization, indicated that cultivation
practices can effectively enhance crop productivity. and the average yield increase of three cultivation prac-

tices are more than 85% . especially for fertilization, whose improvement rate reaches 95%. This is in a-
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greement with observed yield. The climatic condition is one of the most significant factors affecting crop
growth, and the simulated result shows that the model is sensitive to climatic condition, such as precipita-
tion and temperature. The annual variations of rainfall and temperature can result in different crop produc-
tivities. It can be concluded from this study that the YIELD model can be effectively used to model the
crop potential productivity in Hilly Loess region.
Key words : YIELD model ;Hilly Loess region; crop productivity
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1. Land use map; 2. Physiognomy type map; 3. Soil type map; 4. Slope map; 5. Aspect map; 6. Overlay, reclassify,
crosstab, filter,assign; 7. Land unit; 8. Attribute database of watershed;9. Extract; 10. Spatial database;11. Attribute
of land unit;12. Code of land unit;13. Area;14. Elevation;15. Slope;16. Aspect;17. Physiognomy part;18. Soil type;
19. Land use

1

Fig. 1 Flow chart of data base and land unit file producing
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4.1 Table 1 land unit mean simulated yield of different crop
’ : 400kg/ Prediction Wheat Potato Sorghum Maize Sov: Alfalfa
, ) year bean
666 7m" 1000 kg/666. 7m* ’ 1997 304.38 1576.1  304. 92 383. 64 331. 32
300kg/666. 7Tm*, 100kg/666. 7m?, 1998 327.06 1233.14 —  —  —  255.7
1997~1999 . 1999 227.86 848.7 380.2 357.64 292 109.4
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Table 2 simulation of crop yield of different year and different landtype
1997 1998 1999
Crop
Slope Terrace  Bottom Slope Terrace  Bottom Slope Terrace  Bottom
Potato 1597.18 1631.67 1640.5 1240.41 1276.08 1363.5 834.5 869 908. 5
Corn 355. 94 365.5 348.5
Sorghum 391. 68 398.92 374.25 387.68 396 370. 5
Wheat 303. 94 309. 75 292 333. 44 340. 42 321.5 232.24 236.58 225.75
Soybean 309. 29 318. 25 315 290. 06 295 2999.5
Alfalfa 256. 94 266. 75 279.5 332. 56 348. 08 358.5 105. 74 113.3 128.75
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1997.1998.1999 3 (kg/666. 7m?)
3 450. lmm, 343. 8mm Table 3 Simulated yield of different cultivation measure
295. 7Tmm(  4), s
4 . 1997~1999 Land Crop None Terrace Plastic Fertilization
code cover All
( ), 1576. 1kg
corn 146.4 256.2 252.7 183.0 180. 5
1233. 14 kg 848.7 ke, 2 corn 146.4 254.1 251.3 181.5  179.5
’ 3  corn 139.4 243.6 240.8 174.0 172.0
’ . 4 corn 128.0 224.0 221.2 320.0 316.0
L 4.5 5 corn 100.0 306.6 303.1 306. 6 303.1
6 corn 93.2 163.1 161.7 233.0 231.0
9’
7 corn 128.8 225.4 222.6 322.0 318.0
s 3 C 5
,1997 1998 1~5 s 4.5
1999 1998 , YIELD s
, s 1998 N
4 (mm)
Table 4 Seasonal change on rainfall of different year
1 2 3 4 5 6 7 8 9 10 11 12
Year Total
1997 1.5 1.5 19.2 4.5 21.9 37.3 238.3 27.6 51.3 9.2 27.8 0.1 450. 1
1998 1.9 5.7 18.8 17.9 56.7 60. 1 76 50. 6 23.8 31.9 0.1 0 343.8
1999 0 0 5.8 2.9 33.1 15.6 87.2 72.8 65. 6 9.7 8.6 0.4 295.7
5 cCH
Table 5 Comparison of mean temperature and minimum temperature in different year
Year 1 2 3 4 5 6 7 8 9 10 11 12
1997 Twean  —7.91 —3.57 4.72 12.2 16.5 19.9 23.0 21.5 12.7 6.7 0.44  —6.32
Trin —13.7 —10.2 0.6 3.6 11.5 11.3 17.9 18.0 6.8 —1.5 —10.1 —11.9
1998 Tmean —9.72 —2.12 2.26 12.76 14.44 19.31 22.1 20.5 17.1 8.91 1.85 —4.05
Toin —18.8 —10.4 —7.6 0.4 7.9 2.0 18.4 16.9 9.7 3.5 —6.0 —9.0
1999 Twean —10.1 —3.84 2.85 11.2 16.9 21.8 22.7 21.3 19.3 8.21 1.04 —6.23
Tin —13.3 —12.0 —4.1 4.0 11.0 18.9 17.5 17.9 9.8 1.1 —8.2 —15.4
5
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