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A Study of the Population Survival Coefficient of
Arable Land Resources of China

Mu Huaizhong Zhang Wenxiao

Abstract: The purpose of investigating the Population Survival Coefficient of Arable Land Resources
(PSCL) of China is to examine the coordinated development relationship between land output benefit and
population survival needs under the current urban and rural population structure. We build a general PSCL
model and the first -order ( PSCL') and second-order ( PSCL’) exponential PSCL models with the PSCL
high and low moderate line and the test standards to conduct the statistical analysis of the national and pro—
vincial PSCL. Results show that China’ s existing PSCL' is higher and moderate test is adequate but PSCL’
is lower and moderate test is inadequate. Under the current level of urbanization the bottom line of 1. 8 bil-
lion mu arable land could only meet the lower limit of the demand of the current urban and rural popula—
tions and the balance of populationdand relation would occur in 2030. China’s PSCL is affected by urban
and rural population growth urbanization level and land output benefit which are the key factors to improve
PSCL in China.
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Table 1 The Standard of Classification and Applicability Evaluation of PSCL
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2 2000.2005 2010
Table 2 Basic Data of PSCL by Province in 2000 2005 and 2010
2000 2005 2010

Sp; Yi Ch ¢, S, Yi Cy <, Sp; Yi Ch <.
1.6  1009.7 2055.4 1304.7 2.5 1468.2 3455.2 1736.0 1.3 2060.2 6796.7 2994.7
1.4 575.1 1197.4  800.0 1.4 719.8 1973.4 1171.4 | 2.5  1237.8 3782.5 2060.8
2.1 474.7 819.1 539.3 2.6 882.4 1407.7 8838.4 | 2.3  1762.9 2906.8 1351.4
3.2 185.9 689.4 558.9 2.3 253.3 1220.5 830.5 3.3 615.6 2660.7 1372.5
8.3 170.2  969.0 723.4 3.2 297.2 1590.0 1054.3 9.7 547.0 3343.4 1675.0
3.3 424.3 1052.1 815.7 8.5 626.0 1823.9 1127.2 3.7 1102.3 3277.3 1714.2
6.5 256.2  932.0 705.4 3.5 414.3 1498.9 1003.2 | 6.5 695.0 2954.5 1523.3
9.6 154.3  924.2  682.8 6.4 269.9 1654.0 923.6 | 10.4 493.8 3120.8 1484.0
2.8 915.7 2482.6 1822.6 | 9.8  1225.6 4730.7 2683.9 1.5 1828.2 7890.7 3806.8
1.8 799.5 1402.5 1017.6 2.1 1274.8 2318.6 1569.3 2.3 2177.8 4797.9 2491.5
1.3 1172.7 1938.5 1406.4 1.9 1645.7 3531.4 2061.4 1.4 2595.0 6797.4 3055.6
2.0 480.3 792.9 693.2 1.4 585.2 1427.6  999.8 2.5 1108.2 3071.7 1633.0
3.0 1337.6 1445.8 1172.4 2.2 1811.4 2140.2 1517.6 1.3 3089.0 4350.9 2537.2
1.5 569.4 985.6 894.5 1.1 796.6 1614.4 1220.5 1.7  1260.4 3101.8 1812.7
4.8 660.9 1062.5 781.9 1.6  1024.4 1778.3 1087.7 2.3 1904.2 3592.2 1804.5
1.7 618.0 789.5 654.1 2.2 899.2 1229.5 859.0 | 2.1 1750.1 2799.3 1371.2
2.1 515.0 933.4 827.3 1.8 815.5 1579.6 1192.3 2.4 1779.1 3128.4 1763.1
1.3 743.4 1165.8 1053.4 2.2 1220.5 1791.7 1433.0 1.5 2520.9 3360.7 2087.9
2.0 1126.2 1587.6 1317.5 1.4 1749.3 2410.0 1789.4 1.2 2895.1 4469.3 2630.1
5.7 451.7 892.8 825.0 1.2 784.4 1527.2 1186.7 2.3 1440.5 2788.7 1675.4
2.0 829.1 890.3 844.3 2.1 1051.0 1279.9 1134.8 2.5 2014.2 2764.1 1724.5
1.9 483.6 837.3 747.6 2.4 834.1 1392.4 1130.4 | 2.5 1387.3 2803.9 1750.0
6.2 598.5 890.8 810.8 2.2 843.5 1478.2 1244.4 1.9 1610.5 3093.8 1881.2
2.5 261.8 658.0 687.4 1.6 323.1 1009.1 819.9 2.9 573.1 2308.4 1319.4
2.9 289.8 762.5 749.2 2.5 401.2 1162.9 975.7 3.0 668.9 2741.2 1604.5
3.2 333.5 670.0 885.6 2.9 264.3 1120.5 1185.2 2.3 562.3 2287.7 1325.7
3.0 271.3  750.7 543.8 2.7 477.9 1232.7 812.9 3.0 1127.3 2710.9 1299.2
3.9 184.5 650.4 525.2 2.6 300.9 1182.7 858.9 | 4.3 631.5 2307.8 1315.3
3.0 132.5 730.9 705.2 3.9 286.5 1284.4 893.3 2.6 676.8 3011.9 1442.9
5.7 141.7 850.3  691.3 2.5 280.0 1361.4 922.5 5.0 665.4 3064.8 1541.8
5.1 345.3  741.9 618.2 | 4.8 619.8 1250.9 803.8 | 4.9 1313.1 2775.4 1394.4

‘Ds, (1) v 1) c, (/)
“ ’ q (1)
“ 7 ) 2008 2008 12 31 o
2010 ( ) 18.18 0.2%
0.2% -
K (2001 ~2012 ) K (2001 ~2012 )

0« (2000 ~2009 ) ) ; http: //

old. cpwt. org. cn/tjsj/tjsj. asp;

http: //www. chinasd. csdb. en/stat. jspo
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(6) (7) 2000 ~ 2010 3
2000.2005 2010 o
3 2000.2005 2010
Table 3 Result of PSCL' by Province in 2000 2005 and 2010
2000 2005 2010
0.55 1.26 0.59 1.17 0.38 0. 86
0.42 0.98 0.94 1.58 0.81 1.49
0.83 1.83 1.41 2.24 1.42 3.06
0.23 1.07 0. 65 0.96 0.76 1.46
0.28 1.95 1.58 2.38 1.59 3.17
0.55 1.72 1.21 1.95 1.24 2.37
0.51 2.34 1.78 2.66 1.52 2.95
0.29 2.17 1.59 2.86 1. 65 3.46
0.43 1.41 0.55 0.96 0.34 0.71
0.63 1.38 1. 06 1.57 1.03 1.99
0.53 1. 11 0. 63 1. 08 0.52 1.17
0. 67 1.41 0. 89 1.28 0.91 1.71
2.44 3.36 0.92 1.30 0. 89 1.53
0.41 0.94 0.78 1.03 0. 68 1.17
2.05 4.04 1.28 2.09 1.24 2.46
0.97 1.57 1.34 1.91 1.28 2.61
0.58 1.29 1. 12 1.48 1.38 2.44
0.45 0.90 0.98 1.22 1. 14 1. 84
0.96 1.72 0. 89 1.20 0.78 1.32
1.24 3.13 1. 06 1.36 1. 18 1.96
1.41 1.95 1.98 2.23 1.82 2.91
0.56 1.23 1.33 1.63 1.22 1.95
2.37 4.55 0.93 1. 11 0.96 1.58
0.28 0.95 0.79 0.98 0.72 1.26
0.32 1.13 1.01 1.20 0.74 1.26
0.39 1.21 0. 63 0. 60 0.57 0.99
0.47 1.50 1.02 1.54 1.24 2.59
0.31 1.35 0.98 1.35 1. 16 2.04
0. 08 0.56 0.55 0.79 0.59 1.22
0.15 1. 17 0.99 1.46 1. 10 2.18
1.02 2.85 2.39 3.72 2.34 4.65
0.72 1.74 1.09 1.58 1.07 2.01
(6) \(7) °
2000 ~2010 . 2000
2.44 0. 08 2000
4.55 0. 56,
. 2010 2.34
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Applicability Evaluation of the PSCL' in 2000
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Figure 2 Applicability Evaluation of the PSCL' in 2005
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Figure 3 Applicability Evaluation of the PSCL' in 2010
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(1)
0.72(2000 ) 1.07(2010 )
- (2) “«
“ o7 “ o ( 4 ~6)
(3) GDP
. GDP
-0.36 0.147, .
N GDP -0.27.
. GDP
. . - (4)
4
)
4.1
. (9) ~(11) 2000 ~2011
N ( 4)
4.2
2000 ~2011
2000 452.5 2011 1502.4
820. 52 2107.3 1208. 5 3191.3
11.53%
8.95% 10.9% 9.23% .
2000 ~2011 1 2010 1.98  1.06.
@ 2010 1( )
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4 2000 ~2030
Table 4 Basic Data and Result of PSCL? in 2000-2030
AR G TGS TS R ()
2000 452.5 2.38 820.5 1267.9 1208.5 12.67 1.31 0.85 0.77 0.54 26.9 34.9
2001 477.0 2.41 830.7 1318.5 1222.7 12.76 1.38 0. 87 0.78 0.54 26.2 34.3
2002 502.0 2.41 848.4 1382.1 1324.5 12.85 1.43 0. 88 0.78 0.53 26.5 34.8
2003 521.3  2.41 886.0 1467.2 1417.7 12.92 1.42 0. 86 0.75 0.51 27.3 35.9
2004 644.0 2.43 1031.9 1669.0 1583.8 13.00 1.51 0.94 0.78 0.54 25.5 33.0
2005 696.7 2.46 1162.2 1926.0 1675.2 13.08 1.47 0.89 0.76 0.50 26.0 34.1
2006 763.8 2.48 1217.0 2142.8 1731.2 13.14 1.55 0. 88 0.78 0.48 24.8 33.8
2007 875.6  2.51 1389.0 2484.7 2068.3 13.21 1.58 0. 88 0.77 0.47 25.6 34.7
2008 994.2  2.53 1598.8 2849.6 2492.8 13.28 1.57 0. 88 0.74 0.47 26.8 35.9
2009 1084.5 2.55 1636.0 3076.4 2526.5 13.35 1. 69 0.90 0.77 0.47 25.2 34.7
2010 1302.8 2.74 1800.7 3361.0 2751.9 13.33 1.98 1. 06 0.82 0.54 23.3 31.3
2011 1502.4 2.74 2107.3 3957.1 3191.3 13.47 1.95 1.04 0.79 0.51 23.9 32.0
2020 3003.26 3.06 3249.1 6262.2 4118.12 13.93  2.83 1.47 1.03 0.72 17.4 23.3
2030 5817.26 3.68 4043.3 12129.8 4949.10 14.06  5.30 1.77 1.57 1.00 11.2 18.0
H0) . N e
HE) (9) ~(11) .
2,
1 o
1; 2007
0.47 2010 0.54 o 2000 ~
2011 2008 26. 8 35.9
o 24 32
18 o
1
1
2010 ( 5)
(1) .
1.6 0.5
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5 2000 ~2011
Table 5 Result of PSCL? Under Food Import in 2000 ~2011
« ) ( )
(
C )
2000 1153.1 82.31 1.4 8.2 0.6
2001 1493.2 79. 69 1.9 8.7 0.7
2002 1219.3 78. 48 1.6 8.4 0.7
2003 2144.8 79.52 2.7 9.2 0.7
2004 2825.7 78. 18 3.6 10.7 0.8
2005 3065.5 76.98 4.0 10.5 0.8
2006 2967. 8 75.92 3.9 10.2 0.8
2007 3144.5 77. 60 4.1 10.3 0.8
2008 3785.8 81.33 4.7 10.9 0.8
2009 4389.7 81.33 5.4 11.7 0.9
2010 5798.9 81.53 7.1 14.3 1.1
2011 5624.9 80. 71 7.0 13.9 1.0
2,
(2) 18
18 24
32 18
6 14
(3) ~
(11.53%) (0.06%)
( ) ;
(
) 51% (2010 ) 75% (2050 )
2030 e,
2030 32 18
18
5
(1)
©) 2011 51% 2050  75%
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0.72(2000 ) 1.07(2010 );(2)
“ »” @« »” @« ” ( 3)
GDP 1 (4)
(1)
1 (2) 18 32 24
18
7 (3) 18 1
18 2030
i (4) N \
(1)
1 (2)
N N « ”» ; ( 3)
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