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Estimation of New Cultivated Land and Calculation of Effective
Cultivated Land Area in Land Consolidation Program
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2. Postgraduate School, Qinghai University, Xining 810016, China)

Abstract: [ Purpose] Our aim was to discuss the criteria for evaluating the new cultivated land and
the effective cultivated land, so as to provide the theoretical basis for the introduction of the new tech-
nical evaluation of the cultivated land survey, based on the analysis of the present situation and exist-
ing problems of the newly increased cultivated land in the existing land remediation project. [ Meth-
od ] Literature research, GM (1,1) model and remote sensing survey according to the sampling frames
were studied. [ Results ] We proposed a new cultivated land recognition criterion and a newly in-
creased effective farmland concept. The calculation criterion is helpful for evaluating the newly in-
creased cultivated land and the effective cultivated land. Based on the new effective cultivated land,
the area of small area in the project area accounts for 1.3% of the cultivated land area, the new effect-
ive cultivated land area is 13.31 hm’ and the new cultivated land rate is 8.27%. [ Conclusion] The
concept of newly increased effective land more meets the requirements of effective arable land and
the new cultivated land recognition standards in the land remediation in study area. The GM (1,1)
model not only eliminates the disturbance of the small area to the cultivated land, but also makes the
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newly increased effective cultivated land area of the land improvement project more accurate.

Keywords: land consolidation; newly increased cultivated land; new effective area of arable land;
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Tab. 1 Accuracy testing standard of GM(1,1) model

% qualified

5 reluctantly A% unqualified

PR R FF 254 model accuracy level UT well
C (Ja 4 Z tAE poster checking) C<0.35
P (NBEZHHZR small probability of error) P=0.95

0.35<C<0.5
0.8<P<0.95

0.5<C=<0.65 C>0.65
0.70=<P<0.8 P<0.7
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Tab. 2 Equalization segment processing of
non-cultivated land areas

%5 No. [X []/m? interval H{E/hm’ value
1 100 000<X 866.70
2 90 000<X<-100 000 9.82
3 80 000<X=<90 000 17.43
4 70 000<X<80 000 7.33
5 60 000<X<70 000 19.55
6 50 000<X=<60 000 5.08
7 40 000<X<50 000 24.29
8 30 000<X=<40 000 21.53
9 20 000<X<30 000 21.67

10 10 000<X<20 000 19.74
11 0<X<10 000 10.85
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Tab. 3 Data analysis of the studied area

oy )ﬁﬁfﬁ%ﬁwu gy BHE 7Jz£ #HXﬁ_%?E

No. original  accumulate  analog  residual  relative
number columns value error error
1 866.70 866.70 — 0.00 0.00
2 9.82 876.52 872.34 —4.18 0.00
3 17.43 893.94 888.15 =5.79 0.00
4 7.33 901.27 904.26 2.98 0.00
5 19.55 920.83 920.65 —0.18 0.00
6 5.08 92591 937.34 11.43 0.00
7 24.29 950.21 954.34 4.13 0.00
8 21.53 971.73 971.64 —0.09 0.00
9 21.67 993.40 989.26 —4.15 0.00
10 19.74  1013.15 1 007.19 —5.95 0.00
11 10.85  1024.00 1025.45 1.46 0.00

e TR RN R, HRRER RN 0.
Note: The relative error is displayed as 0, due to unit conversion and
decimal places.
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Tab. 4 Survey statistics of parts of sampling frame

N S , INH LA/ %
b DPRRA g IBPERI
cultivated land . ) proportion of

code terrain  /hm” small area .
category small objects

2a 13 e 0.04 1.80

b 13 Bt 0.03 1.44

3¢ 13 B 0.06 3.62

4d 13 BBt 0.04 1.62

5e 13 IR 0.06 2.53

6g 13 B 0.04 1.83

7f 13 ek 0.08 3.24
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Fig. 1 Subtract coefficient of small features for image square
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Fig. 2 Distribution of cultivated lands in the project area

Fig. 3 Distribution scheme of sampling frames
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Tab. 5 Comparison of net cultivated land before and after finishing

BEIRHTIF R A% R 5 R R AU %

° H ? K /hm? e FHY . . . .
BBLC) /b FEL K X %ﬁ//'o M RBS% . cultivated land coefficient cultivated land coefficient
slope dry land terrace terrace coefficient  small ground coefficient o S
before consolidation after consolidation
6~15 94.05 12.95 12.11 1.3 86.59 93.92
15~25 36.55 9.31 20.30 1.3 78.41 91.95
&6 IHEKXEGRTEI MR AMKIR
Tab. 6 Land use planning forms before and after the renovation of the project area
. i IR K T i bt nlEhii Hofth A= tthy
RAE arable land urban industrial andmining land transportation land other land
types 4 dry land A rural settlements ARATIE % rural roads FHIX terrace
T [fiAY/hm? area 130.60 6.13 2.04 22.26
before planning LE451/% proportion 81.10 3.81 1.27 13.82
= THi#/hm’ area 147.43 0 3.03 10.57
after planning Lt B1l/%proportion 91.55 0.00 1.88 6.57
1 [H#/hm” area 16.83 —-6.13 0.99 -11.69
increase or decrease LEA/%proportion 10.45 381 0.61 726
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Tab. 7 Comparison of planning data and research data
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B LI
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