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Fig.2 Horizontal level distribution rule of wind
erosion in the wind speed of 7 m/s
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Table 1 Fitting equations of horizontal distribution
rule of 9 m/s wind erosion in all heights

26 3
I (em) HwarR HBERE
Surface Fitting equation R
height
2 =~ 0.0027%° + 0.0461% - 0.3012% + 0.7527 0.997

6 g = 0.0039x> - 0.0247x* - 0.1067x + 0.7406  0.929

12 g = 0.0081z> ~ 0.09842% + 0.3206x — 0.066  0.902
18 g = - 0.00142° + 0.02522% - 0.205z + 0.7115  0.963
2% g = 0.0014z° - 0.0585x% + 0.3999x - 0.4936  0.979
30 g = 0.0011x> - 0.06282% + 0.5084x - 0.9159  0.991
40 g =-0.01282 + 0.16272* - 0.6368z + 0.7974 0.906
50 g =-0.0016x> + 0.0231x% - 0.1054x + 0.1541 0.915
60 g = 0.0014x% - 0.0138z + 0.0393 0.956

70 g = 0.0014z> - 0.0179x% + 0.0705x ~ 0.0840  0.964
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Fig.3 Horizontal level distribution rule of wind
erosion in the wind speed of 9 m/s
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Fig.4 Horizontal level distribution rule of wind
erosion in the wind speed of 11 m/s
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Fig.6 Horizontal level distribution rule of wind
erosion in the wind speed of 17 m/s
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Fig.5 Horizontal level distribution rule of wind
erosion in the wind speed of 14 m/s
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Fig.7 Vertical distribution rule of wind erosion
in different wind speed
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Table 2 The vertical distribution fitting equations and precision estimateindexes of wind erosion

HER

R (m/) nare BE¥IR  jmxmm 7
Wind speed Fiitting equati SSE R® Lo
1ing on Square error RMSE
7 yy = (- 4.002 - 009) 5% + (7.63¢ - 007) * - (4.969¢ - 005)z* + 0.001209s7 - 0.0073295 + 0.04512  0.000805 0.9371  0.01419
9 ys = (- 2.8%e - 009)s® + (5.723¢ - 007)5* - (3.813¢ - 005) 5> + 0.00090952% - 0.004065= + 0.03871  0.000809 0.9429  0.01422
11 y3 = (- 4.3Tc - 009)5* + (8.236¢ - 007)2* — (5.217¢ - 005)5® + 0.00117s% - 0.004415x + 0.04525  0.000637 0.9722  0.01262
14 4 = (- 6.084c - 009)2® + (1.114¢ - 006)5* - (6.811¢ - 005) 5> + 0.0014395> - 0.004215x + 0.0764  0.004338 0.9116  0.08293
17 ys = (- 1.957¢ - 008) z° + (3.82¢ - 006) z* - 0.0002593x° + 0.0069035* ~ 0.05754x + 0.3382 0.00546 0.979 0.03695
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Table 3 The distributions of wind erosion in the vertical height

B E (em) R# (m/s) Wind speed
Height 7 9 I 2 "
0~10 0.378  0.403  0.507  0.88%  2.231

10 ~ 20 0.741 0.79%4 1.029 1.562  3.297
20 ~ 30 0.978 1.029 1.212 1.783 4,531
30 ~ 40 0.730 0.814  0.925 1.225 3.623
40 ~ 50 0.269 0.360  0.340 0.415 1.558
50 ~70 0.075 0.050  0.055 0.012  0.579
At Total  3.170 3.449 4.128 5.881 15.819

x4 ROREFRFNBEESHHESE(%)
Table 4 The percentages of wind erosion in different heights

# ¥ (cm) J. % (m/s) Wind speed

Height 7 9 1 12 17
0~10 11.93 11.68 12.29 15.03 14.10
10 ~20 23.36 23.02 4.9 26.56  20.84
20 ~ 30 30.84 29.84  30.83 30.32  28.64
30~ 40 23.03 23.60 22.42 20.83  22.90
40 - 50 8.47 10.42 8.23 7.06 9.85
50 ~ 70 2.38 1.45 1.32 0.20 3.66

A3t Total 100 100 100 100 100
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Analysis of temporal and spatial variation, driving factors and
trend prediction of grain yield in Gansu Province

CHENG Ying, LIU Pu-xing, BAI Yang, MA Ya-lan, PAN Jing-yuan
( College of Geography and Environment Sciences, Northwest Normal University, Lanzhou, Gansu 730070, China)

Abstract: Based on temporal and spatial variation analysis of grain yield in Gansu Province in the past, the grey
correlation analysis method was employed to explore the influential factors of grain yield and analyze quantitatively the de-
gree of corvelation between grain yield and its influential factors. The GM (1, 1) model was used to simulate and predict
the variation trend of yield per unit area, year-end population and total grain yield. The results showed: (1) The grain
yield of Gansu Province was increased in fluctuation, and the spatial distribution of annual average increase rate of grain
yield had significant difference in each city and autonomous region. (2) The yield per unit area, year-end population,
effective irrigated area, disaster-stricken area, cultivated area and grain planting area were the main driving factors of
grain production. (3) The increasing degree of the total grain yield will not be apparent in the future, but the growth of
population will get relatively faster. In order to promote sustainable development of grain production, the population
should be controlled appropriately while grain production should be developed in a sustainable way.

Key words: grain production;grey correlation analysis; GM(1,1) model; Gansu Province
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Testing and research on space distribution rule of drifting sand
flux on farmland with conservative tillage

SUN Yue-chao'*?, MA Shuo-shi', CHEN Zhi', ZHAO Yong-lai®
(1. College of Mechanical and Electrical Engineering, Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010018, China;
2. Vocational and Technical College , Inner Mongolia Agricultural University , Baotou, Inner Mongolia 014109, China)

Abstract: The original position of field wind tunnel was tested in order to make clear the space distribution rule of
drifting sand flux on farmland with conservative tillage. The result showed that horizontal distribution in all heights of
drifting sand flux on farmland with conservative tillage followed cubic polynomial rule in different wind speed, and drift-
ing sand flux in each height basically reached the balancing and stable state when passed through 27 rows stubble and 5.5
m horizontal distances; drifting sand flux distribution curve in the vertical direction followed higher polynomial rule, and
there was “trunk” domino affect alike the vertical distribution of the ground surface sediment runoff in gravel Gobi. The
result also showed that drifting sand flux on farmland with conservative tillage mainly moved bellow 40cm height of the
ground surface, about 90% of all wind erosions.

Key words: conservative tillage; wind erosion; sand-driving wind ; testing and study



