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Prediction of the Amount of Cultivated Land Protection Based on Lindo Model—A Case Study in Xinshao County, Hunan Province
WEN Ning, LI Jia-hui
Abstract

Based on the initial database of the third national land survey, the Lindo model was used to predict and analyze the amount of cultivated land

(Hunan Provincial Land and Resources Planning Institute, Changsha,Hunan 410007)
[ Objective ] In order to actively respond to the relevant policies of cultivated land protection and achieve food security.[ Method ]

in Xinshao County, Hunan Province.[ Result] This study showed that the cultivated land area of all townships in Xinshao County has increased
or decreased, and the overall cultivated land area has slightly decreased, but the cultivated land can meet the future food needs of the local
population and can ensure local food security. [ Conclusion ] This research can provide certain reference decision-making suggestions for relevant

government departments, and promote the protection of local cultivated land.
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Table 1 Total population and urbanization process of Xinshao County over the years
AL AL FIEALT SREATT IREEAKT
Ay Total Permanent emporary Urban Urbanization
Year population resident reSIdeI.n population level
population // J7 population %

2005 73.92 65.66 8.26 7.20 10.97
2007 75.55 66.20 9.35 13.30 19.59
2008 75.81 70.42 5.38 15.54 20.50
2009 80.10 76.64 3.46 16.34 20.40
2010 80.40 74.31 6.09 19.59 26.36
2011 80.94 74.32 6.62 19.63 26.41
2012 81.11 74.90 6.21 21.54 28.76
2013 81.47 75.22 6.25 23.32 31.00
2014 82.35 76.01 6.34 24.23 31.88
2015 82.81 76.97 5.84 26.19 34.03
2016 83.66 78.17 5.49 28.40 36.33
2017 83.01 78.23 4.78 29.99 38.34
2018 83.08 78.72 4.36 31.91 40.50
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Table 2 Conversion coefficient of grain for various products

ey 5 iR M s 751 R
Hell 2010—2018 R0 MBI sl A ks B Comversion o Conversion
“, v . coefficient coefficient
o NI B i i, I LLRR A 5 2025 ,2030 71 2035
. ™ 1 o s e N o o P42 Meat 3.0 £ 13l Cooking oil 2.4
iF{ﬁHT'ﬁé b7 E&Aﬂ‘jﬁnﬂ ek gy s 'ﬂzj‘j%ﬁ B Eﬁﬂﬂﬂé} &2 Poultry 1.8 JK7= i Fishery product 0.8
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Table 3 Food consumption per capita and forecast of urban and rural households in Hunan Province over the years ke/ N
A B3 KR BN GES I KT
N Grain Vegetable Fruit Meat Poultry Edible vegetable oil Fishery products
Year BB AR WA ARy WAL RAY WL A BB A WL ARy S Af
City Rural City Rural City Rural City Rural City Rural City Rural City Rural
2010 81.53  207.26 121.55 13339  54.50 19.95 22.55 17.65 10.21 5.10 8.80 5.50 14.21 3.86
2011 80.71 198.44 116.61 12299  52.05 22.50 23.11 18.65 10.59 6.48 9.30 6.60 13.62 6.65
2012 78.76  198.15 113.85 121.79  56.30 22.81 23.65 18.16 10.75 6.08 9.10 6.90 14.19 6.23
2013 78.76  164.27 112.33 84.72  56.05 22.81 24.96 16.36 10.75 4.49 10.80 8.10 15.19 5.36
2014 11720  167.60  104.00 88.90  52.90 28.00 28.40 22.50 9.10 6.70 11.20 7.70 14.40 6.80
2015 103.10  187.90 99.90 103.90 50.50  42.30 33.10 27.20 10.40 9.10 11.30 7.90 14.70 8.70
2016 101.30 18330 102.70  100.30  60.60  44.50 33.30 26.00 11.20  10.30 11.00 7.70 15.90 9.00
2017 103.50  187.00 106.70 103.20  62.10  44.40 35.00 28.80 10.50  10.90 11.20 8.30 15.00 8.90
2018 10620 192.10 11230 11420 6520  46.10 37.32 29.20 11.40  11.20 9.20 8.80 15.60 9.20
2025 115.10 19030 10470 119.40 62.50  48.30 35.20 30.20 11.20  17.40 10.00 8.30 16.80 10.10
2030 118.00  195.00 112.00 125.00 71.00 55.00  40.00 35.20 13.50  20.00 11.50 9.00 18.50 14.50
2035 120.00  198.00 120.00  130.00  75.00 58.00  42.00 38.00 15.00  22.50 12.00 10.00 17.00 13.00

MG 3 0 U5 I 2 s [GE SR K 7390 0 - 2025

A 3T R R A5 H AR 8 137 kI, Hidh 77%3k A4
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Table 4 Nutritional components per kilogram of food

. Wi EEE W
Category Calorie Protein Fat
k] g g
A Grain 14 311 110.3 37.4
B3 Vegetable 1256 19.0 3.0
JKHE Fruit 2 038 3.6 1.5
Rl Oil 37 673 — 1 000.0
Al Meat 15772 132.5 356.8
i Egg 7 116 147.0 116.0
45 Milk 2 888 33.0 40.0
JK7= & Fishery product 3 357 143.7 18.8

3.3 HAREMEIHBEN  MRITHTELL 2015—2018 4FME
T AR Bl (2 S) , T LA 25 A 09 & A futa s, B
HEL 2 BITAR T 9 32 A R e R TR ARDRL AT AR ]
o FHIE AT LIHE 2020 4589 Ty AR R 3~ FH AR B LA
PR A5 FE S HLA AR 523531 0 0 737,0.11 75 12.05 J7
0 J7 t;7F 2030 443524 0 J77.0.12 J37,14.50 J7 .0 J7 t,
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Table 5 Annual grain consumption structure in Xinshao County Jj t

R JERER TV AT FhrAie ORI IR S Al

Year Resi'dent Grain for Grain Grain for Wastage
ration industry for seed fodder and others
2015 19.00 0 0.12 13.48 0
2016 17.48 0 0.11 10.85 0
2017 17.76 0 0.09 12.30 0
2018 16.70 0 0.08 10.05 0
2019 18.60 0 0.10 11.45 0

Rl T B R R TR EL R R DR Tl R MR i
TR AR A PR B R S At KR i S R R EL R
SR E T A TR (R 5) R R FRI Ll 2 F
K, TR Y L) 25 BT, A P AR AN K . X PP S5 4 1
AT AR BLR AR B 454 0 A L AR AL
34 BFERFETN
341 AR, ARAEE 1 2010—2018 AEHTHREL
R GBS IR TR ARSI SR IR P R B AR LY
ZT ROV B K B K, v] AT BT AR B AR By B e b
RS 2025—2035 424 0.5% , v DL HY 2025,2030 #il 2035
AR VRT3 51 6 133 .6 342 Fi1 6 436 kg/hm”,

BT AR R4, B BB B RO g S /K SR
T SR A RGN, IR0 23 M8k S K SR B A2 7, FE3S

TR T[] o A DB R 8 7 e, 2 SR B AN B B
B AT IR R 0.1% , 7T AHESA 1 2025,2030 F1 2035 4F 1)
FRIEBAPAT I 18 662 .18 849 FI 18 943 kg/hm” ;2025 2030
F1 2035 4F 7K S B 20 548 .20 754 1 20 858 kg/hm’,
22 TR ERL, AR R T SR P T R X AR, DR v et
AL T B A0 0, H &l 2 W, 7€ 20252030 i1 2035
AFIX 3 N FLRAE 0y, WOBHE S A 57 4350 0 19061 925 Fil
1 935 kg/hm’ ; KR BB 43511 1 2361 248 1 1 254 kg/hm’,
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Fig.1 Grain yield per unit area in Xinshao County over the

years
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Table 6 Production of meat, poultry and aquatic products in Xinshao County it
2 Meat &2 Meat JK 7= 5 Fishery products
i g e - s - e
Year B Measure of B Measure of B Measure of
Yield . Yield . Yield R
consumption consumption consumption
2010 7.35 1.57 0.52 0.60 0.94 0.78
2011 7.85 1.28 0.55 0.61 0.94 0.74
2012 7.90 1.54 0.57 0.63 1.01 0.80
2013 8.16 1.93 0.60 0.54 1.10 0.78
2014 8.66 1.95 0.64 0.61 1.19 0.82
2015 8.61 2.31 0.69 0.75 1.30 0.89
2016 8.52 2.31 0.74 0.84 1.40 0.96
2017 8.77 2.49 0.77 0.84 1.50 0.92
2018 6.88 2.72 0.84 0.85 1.26 0.94
L8 —e—a L8y
L =
g g
< <
4t 4t
g 5
;}% 2r g 2 M
8 T—H—F*’.’.—H *®
0 N L L i i i i i 0 A A A A A A A A
2010 2011 2012 2013 2014 2015 2016 2017 2018 2010 2011 2012 2013 2014 2015 2016 2017 2018
5% Year 5 Year
B2 #FHEBEHEESMEYREMER
Fig.2 Sown area of various crops in Xinshao County over the years
®7T HEMERAMIE 255 AR H 2010—2018 4F & Fl V1 1 #& b i AR, 5
Table 7 Grain transfer rate in Xinshao County 2025 .2030 FlI 2035 4E3xX 3 AT 4F £ (4 3% ol 1 X 947 X EE
BESRE meTR e SR AT AR E YRR AL RN AR LU A BT R B 5 38 I KR
(A -ai —suf- bl — o >
Rz Aggregate Grain Self-suf External FIHDE R (8 FAEL LU A AN TR R B2 1 , SR 5 44y 78
Year demand yield ficiency transfer
it it rate // % rate // % FEARFF G AR Bl & R I & 5 BRI A5 A I
2010 31.45 3127 99.43 0.57 4.1 REDFEWN ARG ETE A 2025,2030 F1 2035
2011 30.03 30.22 100 0 sy 4 e . 5 _
2012 30.96 30.53 98.61 1.39 AERLEAEY) E s KR IR P A5 0 B 2% 1 3 49 Ao
03N/ 0T 08 s, u DRI A R R R
2015 32.60 32.01 98.19 1.81 BRI (£ 9) .
2016 28.44 31.64 100 0 gy A e
2017 30.16 32.29 100 0 HAR IR 2 Fi O KEpr il BT REA: P AR B (R 3E KCR
2018 33.55 30.29 90.28 9.72 JRL A2 K 7 AR B EHE LR NEET
S R SR B VR KK DL BOK B, B S R ST
%8 Lindo #EUEITHR
Table 8 Lindo model running results
Hr HF7& X SRAEAS SR Result // hm®
Factor Factor meaning 2025 4 2030 4F 2035 4F
X1 AP FE The sown area of grain 53 831.23 52 566.66 52 199.62
X2 BESRAK AT AN The sown area of vegetables 11 287.40 12 179.52 13 888.74
X3 K FIE R AL The sown area of fruits 2 292.27 2 862.43 3307.70
X4 THRHE AP FL The sown area of oil plants 5 559.50 5 942.09 6 516.54
X5 FAAEFE AP HIFH The sown area of cotton 430.65 525.67 522.00
Y /B IR (FIEREZ R %) Minimum area of 40 699.54 40 418.32 39 363.07

cultivated land ( Subtract the multiple seed index)

RRA O SR i, 5 B UM LB A — 2 AR

64.68 J7 . 71.16 JTH175.22 J5 t, MIEEFEARAERI A O 5,

HEFTA IAE 2025,2030 A1 2035 AR A B AR L iy S5 H AR ¢ R MO BT R B AT e i, U 1203545
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Table 9 Annual output of major crops in different years in Xinshao

County t
4Ey HEr Bk KR Rk HRAE
Year Grain Vegetable Fruit Oil plant Cotton
2010 312 710 119 126 37 837 4853 26.0
2011 302 206 123 125 38 695 5273 28.0
2012 305 297 130 603 39 251 7 439 28.0
2013 300 334 136 720 39 930 10 413 30.0
2014 311 897 152 722 42 480 11 480 32.0
2015 320 140 175 609 47 456 12 268 33.0
2016 316 431 198 595 82 792 12 394 40.9
2017 322 934 201 983 52 880 12 953 41.1
2018 302 900 222 200 84 200 14 000 41.8
2025 324 575 210 880 47 260 10 674 49.4
2030 333 589 229 958 60 186 11 550 62.4
2035 331 052 262 001 48 488 12 513 62.7
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PR B A2 EER A —E R A R
2010—2020 4F[a] 922 Ak, 39 AR /NIBE e R OB LA
ANJEREIX 5 > 2 BE A B 3t B AR A0 P L M P BT o
(9 EEEE R A BT (36 10) , 8 73 £ SR08 b K5 A L Ei A A
PR, By £ BB A S ) R ek 1 A B
R ORI DCREBE, R AR P MR X TN 6L B s B¢
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Table 10 The proportion of the total land use in the townships of Xinshao County %
55 3 Y £
figlzion 2010 4E 2011 4 2012 4F 2013 4F 2014 4F 20154 2016 4 2017 4F Tllelﬁlﬁ’;ﬁiﬁmwl 2025 4E 2030 4 2035 4F
land survey data

Jiit &4 Niangxi Town 3.55 3.56 3.64 3.64 3.63 3.63 3.62 3.60 3.43 3.22 322 3.05
JUIEEH Yantang Town 7.80 7.83 6.23 6.24 6.20 6.22 6.20 6.17 6.13 6.11 6.04 598
A JE4H Quetang Town 7.80 7.83 7.27 7.27 7.25 7.25 7.49 7.20 7.60 7.89 7.67  1.87
M %34 Chenjiafang Town  9.93 9.96 9.61 9.61 9.59 9.59 9.56 10.03 10.29 10.48 10.30  10.26
R 4H Tanxi Town 4.96 4.63 5.19 5.19 5.19 5.18 5.17 5.14 5.15 5.34 520 533
s} 44H Cunshi Town 6.03 6.04 5.97 5.97 5.97 5.96 5.94 5.66 5.88 6.02 6.04  5.08
B |48 Pingshang Town 10.28 10.32 10.91 10.91 10.88 10.88 10.85 10.80 9.31 9.45 9.46  9.85
T 12 Longxipu Town 5.32 5.34 7.01 7.01 6.99 6.99 6.98 7.20 7.60 7.47 743 736
F % Jukoupu Town 8.51 8.54 9.09 9.09 9.08 9.07 9.04 9.00 9.80 9.76 9.65 9.64
B %A Xintianpu Town  10.28 10.32 9.87 9.87 10.10 10.10 10.08 10.28 9.80 10.08 10.10  10.00
/NJEEH Xiaotang Town 10.64 10.68 10.91 10.91 11.14 11.14 11.11 11.05 10.54 10.69 10.65 10.96
) % Tanfu Town 3.91 3.91 3.64 3.63 3.63 3.63 3.62 3.59 3.43 3.36 3.41 3.55
K2 )4 Taizhimiao Town — 3.19 3.20 2.08 2.08 2.07 2.07 2.07 2.06 2.21 2.29 232 238
JHr4E Daxin Town 3.90 3.92 4.68 4.68 4.66 4.66 4.65 4.63 5.15 4.22 475 4.82
WYE % Yingguang Town 3.90 3.92 3.90 3.90 3.62 3.63 3.62 3.59 3.68 3.62 376 3.86
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