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Fig. 1  Zonation of variations of cultivated land resource in China
1 1980 —2010
Table 1  Cropland occupation and supplement from the end of the 1980s to 2010 ( km?)
1980 —2010 1980 —2000 2000—2010
6088 30243 24155 3262 25390 22128 2826 4 852 2 027
10 886 3067 -78I18 4 766 1748 -3019 6 120 1320 -4 800
15 531 2127 -13404 5637 975 -4662 9 8% 1152 -8742
4 438 391 -4047 1738 321 -1417 2 700 69 -2630
12795 39589 26794 6030 21607 15578 6766 17982 11216
4 156 1321 -2834 798 969 171 3 358 353 -3005
3570 523 -3048 875 336 -540 2 695 187 -2508
3 479 2040 -1439 1255 1314 59 2224 726 -1 498
176 399 223 64 258 195 112 141 28
308 143 - 166 159 85 -74 150 58 -92
61 427 79 843 18 416 24 583 53003 28420 36844 26840 -10 004
2.2
2.2.1
1980 —2010 2 079.27 t/km’

10a 2080.15t/km* 10 a
1 354. 12 t/km’
—2010 . 1980

( )
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2 200. 23 t/km*; 1980
1 339.50 t/km’

—2000 . 2000—2010
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2 1980 —2010

Table 2 Light-+temperature potential productivity ( LTPP) per unit area on cropland occupation and
supplement from the end of the 1980s to 2010

1980 —2010 1980 —2000 2000—2010

/(t/km?) /(t/km?) /(t/km?) /(t/km?) /(t/km?) /(t/km?)

1186.27 1109.42 1.069 119594 1108.29 1.079 1190.24 1103.19 1.079
189%4.59 1904.54 0.995 1880.47 1960.38 0.959 1904.41 1781.82 1. 069
2640.30 2729.62 0.967 262290 2688.05 0.976 266405 280582  0.949
3250.13 3149.80 1.035 3268.53 3146.18 1.039 3258.48 3185.62 1.023
1216.35 1076.99 1.129 112799 1069.22 1.055 1316.94 1089.46  1.209
1799.39 1835.87 0.980 1870.79 1863.68 1.004 1803.85 1823.82  0.989
233115 232471 1003 239494 2311.33 1036 2337.19 2362.24  0.989
2927.58 2820.85 1.038 304850 2905.61 1.049 286828 2662.22 1.077
1294.91 1082.60 1.196 122871 1097.22 1.120 1449.06 1030.67  1.406
3603.74 361533 0.997 3591.69 3584.36 1.002 3619.00 3721.55 0.972
2079.27 135412 1.536 2080.15 1339.50 1.553 2200.23 134834 1.632
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Fig.2  LTPP per unit area on cropland occupation and supplement in zones
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0. 959 2000—2010 1. 069 .

(3) : S N

1 1 .

(4) ; 1980 —2000 0.976
2000—2010 0. 949 o
2.3
2.3.1

1980 —2010 3 10 a

1709.26 x10°t 10 a 4 442.30 x10* t 20 a 2 679.41 x 10" t,
20 a 2 632.98 x10*. 2 707.39 x10* t; .
20 a 3 519.96 x 10",
1478.23 x10*. 1 323.34 x 10*. 710.79 x 10*. 443. 18 x 10*. 59. 52 x 10" t, .
10 a 10 a 20 a

20. 40 x10*. -505.16 x10* t.

3
Table 3 Cropland occupation and supplement caused variation of total LTPP (10*1)
1980 —2010 1980 —2000 2000—2010

722.21  3355.19 2632.98 390.14 2813.99 2423.84  336.34 535.31 198. 96

2 062.43 584.21 -1478.23  896.29 342.63 -553.66 1165.42 235.14  -930.28

4 100. 61 580.65 -3 519.96 1 478.44 262.05 -1216.39 2635.85 323.32 -2312.53

1 446. 39 123.05 -1323.34  568.22 101.14 -467.08  879.63 22.05 -857.58

1556.33 4263.72 2707.39 680.13 2310.30 1630.17 890.98 1959.06 1 068.08

747.75 242.59 -505.16  149.24 180. 50 31.26  605.70 61.64  —-544.06
832.27 121.48 -710.79  209. 64 77.62 -132.02  629.85 44.12  -585.73

1 018.53 575.35 -443.18  382.48 381. 65 -0.83  638.02 193.31 -444.71
22.78 43.19 20. 40 7.81 28.33 20.51 16. 28 14. 50 -1.78
111. 16 51. 64 -59.52 56.97 30.43 —-26.54 54.22 21.56 -32.67

12620.46  9941.05 -2679.41 4819.38 6528.64 1709.26 7852.30 3410.00 -4 442.30
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1980 —2000 4 801. 96 x

10* t 64.40%



132

28

AE Y

R

MEAGE 1L 1X

S AR A A DRI

>z

r 1 Aclel x100%

=X FE X
TR f
¢
£l = -
140010t — - | 4
il s N zid |7
o : il 1340km i
T &
00 St X b
(a) 1980448 A —20004 (b) 2000—20104
3
Fig. 3 Cropland occupation and supplement caused variation of total LTPP in zones
1 709. 26 x 10* t. 2000—2010
1887.23 x10* t 135.39%
4 442.30 x 10" t. 1980 —2010 20 a
3281.30 x10* t 5960.71 x 10" t
2 679.41 x10* t,
4
Table 4  Effect of LTPP per unit area of cropland occupation and supplement on total LTPP
1980 —2010 1980 —2000 2000—2010
¢/10*t  Ac/10*t r c/10*t  Ac/10*t r c/10*t  Ac/10*t r
2 726.72 -93.74 3.44% 2 485.48 -61.63 2.48% 231.23 -32.27 13.95%
-1484.73 6.51 0.44% -571.79 18.13 3.17%  -909.03 -21.26 2.34%
-3551. 14 31.18 0.88% —1226.13 9.74 0.79% -2 342.14 29.62 1.26%
-1312.35 -10.99 0.84% -458.27 -8.82 1.92%  -855.94 -1.64 0.19%
3008.87 -301.48 10.02% 1 688. 41 -58.24 3.45% 1303.29 -235.21 18.05%
-511. 15 5.99 1.17% 31.87 -0.61 1.92%  -537.18 -6.88 1.28%
-1709.99 -0.80 0.11% -127.82 -4.21 3.29%  —586.96 1.23 0.21%
-415.96 -27.22 6.54% 17.50 —-18.33 104.75%  -423.56 -21.15 4.99%
25.87 -5.47 21.13% 22.01 -1.50 6.82% 3.59 -5.37  149.40%
-59.72 0.19 0.32% -26.44 -0.10 0.37% -33.42 0.75 2.25%
3281.30 -5960.71 181.66% 4801.96 -3092.70 64.40% -1887.23 -2555.07 135.39%
e Ac
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Spatial-Temporal Characteristics of Light-Temperature
Potential Productivity on Cropland Occupation and Supplement
in China in the Last 20 Years

WANG Jing' > YANG Xiao-huan' CAI Hongyan' LI Yueiao'
(1. Institute of Geographic Sciences and Natural Resources Research CAS Beijing 100101  China;
2. Ningxia Hui Autonomous Region Earthquake Administration Yinchuan 750001 China)

Abstract: It is of great significance to study the light-temperature potential productivity ( LT-
PP) on cropland occupation and supplement for reasonable developing cropland resources and
instructing grain production. This paper analyzed spatial-4emporal characteristics of LTPP on
cropland occupation and supplement for recent 20 years in terms of LTPP per unit area based
on multiperiod land use change data and average annual LTPP from 1990 to 2010. The re-
sults demonstrate: 1) LTPP per unit area on cropland occupation was higher than on cropland
supplement at country level from the 1980s to 2010. 2) At regional level LTPP per unit area
on cropland occupation was continuously higher than on supplement in the last 20 years in
producing areas of Northeast China Plain arid and semiarid northern China Qinghai Tibetan
Plateau South China and Yunnan-Guizhou Plateau. Cropland with lower LTPP per unit area
was occupied and cropland with higher LTPP per unit area was supplemented in the middle
and lower reaches of the Yangtze River. LTPP per unit area on occupation was higher for the
former 10 years but however lower for the latter 10 years in Sichuan Basin and the surround-
ing area the Loess Plateau and Hainan. The cropland with higher LTPP per unit area was
supplemented for the former 10 years and occupied for the latter 10 years in Huang-Huai-Hai
Plain. 3) Better cropland occupied and worse cropland supplemented had an important effect
on total LTPP at country level. 4) The regions ( Northeast China Plain etc.) with a greater
deal of cropland supplement than occupation were remarkably affected by better cropland oc—
cupied and worse cropland supplemented which had a slight effect on the regions ( South
China and so on) with a greater deal of cropland occupation than supplement. Better cropland
supplied than worse cropland occupied also slightly impacts the regions ( the middle and lower
reaches of the Yangtze River and so on) where more cropland was occupied and less cropland
was supplemented.

Key words: cropland occupation; cropland supplement; light-temperature potential produc—

tivity



