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Fig.1 The changes of grain yield from 1946 to 2006 in Gansu Province
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Fig.2 The spatial distribution of annual average increase
rate by degrees of grain in Gansu Province during 1985 ~ 2006
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Table 1  Grey correlstion analysis of total grain yield and it’s effect factors in Gansu

YEER KEXKE 3 3: 4 EYHER K XKE P33 4
Affecting factor Grey correlation  Relational order Affecting factor Grey correlation  Relational order
BEE™ X, Beagami X,

Grain yield per unit area 0.9856 ! Grain planting area 0.9461 6
F£XRBAD X, RV AZ N Xq
Year-end population 0.9806 2 Total power of agricultural machinery 0.8741 7
HRERTR X, 1LER R X,
Effective irrigated area 0562 } Consumption of chemical fertilizers 0.8528 8
ERER X; RSB R X,
Disaster-stricken area 0.9515 4 Rural electricity consumption 0.8432 9
B E B X, FHGHFAOFERKRELER X,

Cultivated area 0.9503

0.7830 10

College student number in every ten thousand population

BERER:1978 ~ 2007 FHREZHER(HRFELE, HRRHELE)
Data source: Statistics of Gansu Province in 1978 ~ 2007 ( Yearbook of Gansu, Gansu Rural Yearbook) .
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Fig.3 The dynamic changes of grain yield and disaster
area from 1978 to 2006 in Gansu Province
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Table 2 Predicted values of affecting factors of grain production in Gansu

E & Factors ¥ Yeu B Model evaluation

2010 2015 2020
H7 Yield per unit area(kg/hm?) 3678.60 4185.49 4762.20 C=0.3034 P=0.9643
4R B A Year-end population( x 10 A) 2875.05 3068.49 3274.93 C€=0.1905 P =1.0000
RBE SR Towl grain yield( x 10*t) 956.26 1063.25 1182.22 C=0.4308 P=0.9286
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TMRERE M FE, ExHN,2010.2015,
2020 FHNEREB=EWAF1H 956.26 x 10° t,
1063.25x 10* 1.1 182.22 x 10* 1, BEA K+ JLEH
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xR,
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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



