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Table 1 Quantity of reclaimed land in different province in China from 1999 to 2013
“ A4y Year
Province 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
Jbx 1902 196 399 133 376 114 94 0 0 0 283 85 0 0 0
T 221 433 81 85 428 213 2 1 0 0 0 0 0 0 0
Tk 2403 1637 2523 1328 1878 1111 2426 2713 1525 1444 270 273 477 8 24
i 1965 5892 1397 1152 631 1137 1361 1359 523 925 291 76 221 694 22
e 3463 14045 7461 1014 1784 15847 449 715 8 1553 0 622 0 0 1311
i 3624 632 231 35 743 653 850 835 2171 705 1000 1560 2618 616 173
R 1406 2447 1250 352 1220 2712 2602 1027 3503 2920 214 3490 528 23 0
BT 1349 1375 2901 1719 3928 1163 3479 3518 2359 5991 2097 4983 2412 2646 12012
i 987 1410 1217 2713 4251 1562 6048 2559 386 2061 26 708 2509 2086 1748
TF 9373 5201 5557 33113 10728 12073 7535 10510 6760 8111 14624 4024 6858 6436 14301
HHT 715 885 93 246 361 435 1313 3977 3219 4906 0 266 9 4215 174
T 2577 2141 3374 4192 5025 5392 6326 6297 5024 8054 1080 1509 10582 9969 7315
HEE 682 363 182 428 162 403 3665 2332 141 89 114 447 196 608 1329
banil 618 741 544 494 109 288 137 235 1003 489 65 654 1574 18 721
&R 6227 4032 3927 5109 12020 11442 4293 11855 7307 2885 2396 5968 1331 5737 1053
T 7 8658 2967 2672 2035 2318 5200 5998 8976 5083 5931 1012 2182 2926 3393 1125
Wk 1400 1664 1158 1462 1121 2159 1728 1463 1495 2686 1653 2068 1870 2166 927
k=) 1050 476 813 863 666 1018 370 973 1176 482 28 1417 187 1542 695
IR 1924 2018 260 344 349 419 265 21 1487 222 0 0 0 81 0
i} 31 637 38 91 130 336 20 325 711 13 15 0 0 0 0
i) 85 34 55 7 0 0 0 59 514 176 677 600 0 0 0
R 338 264 530 552 180 127 61 326 2761 413 796 21 63 438 68
Py i 1999 1884 582 751 684 489 736 795 912 1959 93 31 436 196 9
N 1095 322 407 251 401 317 190 169 562 759 770 1052 948 674 432
VN 3842 3942 1233 2163 637 1035 1199 5636 5599 2366 0 13320 2008 470 0
(i 156 1889 24 0 2 235 155 45 0 29 0 0 0 0 0
Bk 7 3874 2896 2088 1598 2415 2293 1737 1532 2649 2716 3141 3154 2482 5831 2322
Hil 2039 1108 4834 914 228 623 493 839 505 682 136 308 631 3048 988
Hilg 9 37 9 13 15 13 0 196 197 199 14 0 50 0 150
TH 70 58 25 223 0 419 0 207 0 200 79 0 0 0 0
g 944 604 548 220 221 6 209 18 238 457 0 1359 0 0 14
&t 65027 62229 46414 63598 53009 69233 53741 69511 57819 59422 30875 50176 40916 50896 46915

T ARBEIREAEREE. B, GiX, BA08hmY, Sl& AL,

Note: This table does not include the data of Hong Kong, Macao and Taiwan. The unit is hm®. All figures had been rounded to integer number.
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Table 2 Global Moran’s I index of quantity of reclaimed land in
China from 1999 to 2013

42 J7) Moran’s WM Z135r PR

i Global Moran’s I Expectations I Z score P value
Yer HRE Lr HEE - NER - HER -
QRL bz QRL bz QRL bz QRL [z
RQRL RQRL RQRL RQRL

1999 0.0563 0.1234 -0.0333 -0.0333 1.21 223 0.225  0.026
2004 0.0570 0.1500 -0.0333 -0.0333 1.26 3.09  0.208 0.002
2009 -0.0260 -0.0422 -0.0333 -0.0333 0.16 -0.20  0.877  0.839
2013 0.0564 0.1322 -0.0333 -0.0333 1.31 2.88  0.190 0.004

W 1 s, P E S R g B R AR
BEWERAER, RIBIX, GFETH. R, b,
LTSI, BT 1 BRRE, X DR B T R
A B X . b, ErRdhX, e,
HEHEACTHE, JRE 2 B, VU, R,
e X E RBEKT B2 R, B 3 BE. A4
fhitash b, ERMXE BB K — BT,
EWE R 1 hm? AL (2 REARZA S E
0.1 hm¥/km®) , PRI i X K AR R R IR R R 2
BT, EHE R 1500 m® (B RERL S E -
B 0.016 hm*/km?) X HAER MK 15%, HAxHX
TERFEG R BRI R AT E S . FIH
Local Moran’s 1 #8#CRENE B L=k F (15 F°F
BIED KIRiBEREE RN, SR ERE R ERG
A H-H (F-m) BEX, BT R, 2834
K 1d) , RIX 3 MEIER L EEL T S EHRGEX,
FoRHIX TC B3 RAERFE ;. S BRI IRIN BT IR
BT H-H BEX (WK 1h) , X AR,



Wk 58 I L3 5 B BRAs JR 23 53 K S AL 209

Quantity of Quantity of

reclaimed laimed
land/hm? T rf:n?il/?llliz 0

i High: 9 373 o iHigh: 11 855
B fkLow: 9 s fikLow: 0

a. 5 BAE(1999) b. 2 B A E(2006)

a. Quantity of reclaimed land(1999)

S RHE
Quantity of
reclaimed
land/hm?

W FiHigh: 14 301
B fKLow: 0

b. Quantity of reclaimed land(2006)

,, 1 AR &3 Not Sig

<] R R 4EHigh-High
d. BB ERERK

d. Cluster pattern of QRL

c. HRAE(2013)
¢. Quantity of reclaimed land(2013)

SR SR SRHE
Ratio of reclaimed ‘ Ratio of reclaimed ‘ Ratio of reclaimed ‘
land quantity/ 2 land quantity/ 771 land quantity/ 2
(hm? km?) V] (hm? km?) @ (hm? km?) o )
i High: 0.16 9 FiHigh: 0.41 9 FiHigh: 0.28 [ R &3 Not §1g '
B fitLow: 0 W Low: 0 A Low: 0 Il 5 R SR High-High

e. JRLEE(1999)
e. Ratio of reclaimed land quantity(1999)

f. 4 R HL#(2006)

f. Ratio of reclaimed land quantity(2006) g. Ratio of reclaimed land quantity(2013)

g HERHZEQ2013) h. 5 B H SRR

h. Cluster pattern of RQRL

B 1 19992013 4 B 5 & L3 K-F A ERAB T
Fig.1 Change of quantity level and cluster pattern of land reclamation in China from 1999 - 2013
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Table 3 Relationship between the public factor and variables of
environment of land reclamation
APHF Public factors
A AHET 1 AT 2 AT 3

Variable (@5 D) CERBE) (€ iszipap)
Public factor 1 Public factor 2 Public factor 3

(Mission) (Support)  (Driving force)
E NS S
Mine output (MO) 0.835 0.316 -0.143
KRB HHL AN
Quantity of damaged 0.606 -0.109 -0.186
farmland (QDF)
A0 AR
Quantity of new transportation 0.036 0.856 -0.015
land (QNTL)
Hu#y GDP
GDP per Ground (GDPG) -0.291 0-123 0.905
Tk ={H At
Rate of industrial output (RIO) 0-585 0.254 0.336
PN
Land area per capita (LAC) -0.375 -0.140 -0.287
i35 [ 2 HE T
Solid waste per ground (SWG) 0.021 0123 0.953
(=§5=3
BUSRAR I A2 L 0.755 0.400 -0.031
Policy guarantee (P)
BRI ON
Land leasing revenue (LLR) 0.074 0.872 0.128
UL EREL N
Minerals sale revenue (MSR) 0915 -0.023 0.017
W2 JE RAEK
Deposits of residents (DR) 0.088 0.880 0.196
b 5T BRI SRR
Quantity of scientific 0.346 0.642 0.130
paper (QSP)
%
R AHR S -0.229 0.245 -0.201

Natural condition index (NCI)

M2, AR A AP A X BAT S5 B h .
HEAMBEKTH 3 MR RNAE R E, WDE
. BRIV RIS 1| B TR, —
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Table 4 Results of hybrid OLS model using cross-sectional

average data from 1999 to 2013

A 4 PRz T Giit& P
Variable Coefficient Standard error T statistic P value
MO -0.929 0.466 -1.994 0.059
QDF 0.540 0.170 3.180 0.004
QNTL -0.023 0.231 -0.098 0.923
LAC -0.391 0.299 -1.308 0.205
RIO 1.974 1.148 1.720 0.099
P 4.060 1.497 2.713 0.013
Qsp 0.075 0.301 0.249 0.805
NIC 0.429 0.868 0.494 0.626
R 0.874
F 4t 8.866
P1H <0.001
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Table 5 Results of the hybrid OLS model using panel data from 1999 to 2013
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Coefficient Standard deviation Coefficient Standard deviation Coefficient Standard deviation Coefficient Standard deviation
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FEARA & 465 180 135 150
AMEHH 31 12 9 10
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F it 24.734 7.427 9.187 16.090
Pia <0.001 <0.001 <0.001 <0.001

e wwk, ek R IEROR 1% 5% 10%7K T3,
Note: *** ** and * mean significant on the level of 1%, 5% and 10%.
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Spatial-temporal pattern differentiation and influencing mechanism of
land reclamation in China

Yang Yongjun'?, Zhang Shaoliang®*, Bian Zhengfu®, Peter Erskine?, Li Xiaoshun®

(1. School of Environment Science and Spatial Informatics, China University of Mining and Technology, Xuzhou 221116, China;
2. Center for Mined Land Rehabilitation, The University of Queensland, Brisbane 4067, Australia;
3. Low Carbon Energy Institute, China University of Mining and Technology, Xuzhou 221116, China)

Abstract: A large quantity of land resources have been damaged due to intense human activities and natural disasters, such as
mining operation, infrastructure construction, and landslide. The expectation to restore the function of the degraded land is
increasingly drawing much attention from both publics and governments. After decades’ efforts, there is still a heavy task of
land reclamation that needs to be finished in China. Due to the strong regional differentiation, the situation of land reclamation
in each province is different from others. In order to reduce the regional differences with a purpose of promoting the land
reclamation in China, it is essential to explore the spatial-temporal pattern differentiation and influence mechanism of land
reclamation. This paper took 31 provinces, municipalities and autonomous districts in China as research area to reveal the
spatial pattern of the quantity of land reclamation and its influence factors. The considered factors included the economic,
social, technical, institutional and natural conditions. Data were collected from related statistical yearbook, published paper and
China national knowledge internet (CNKI). We employed exploratory spatial data analysis to detect the spatial pattern of land
reclamation in China. Besides, factor analysis was used to discover the public driving force of land reclamation. Panel data
model was used to quantify the influence of different factors on the quantity of land reclamation in different regions. It could
be found that: 1) The quantity of land reclamation in China was featured by a weak spatial autocorrelation and three-grade
distribution pattern, and it showed a spatial nonstationary process with inter-annual instability from 1999 to 2013. This pattern
was partly in accordance with the economic development and affected by some factors such as the distribution of mineral
resource and differentiated land reclamation policies; 2) Due to the weak spatial aggregation, only one area with H-H
(high-high) clustered reclamation was detected in eastern China (the center was Jiangsu Province), and not any other
significant hot area was been found; 3) The 3 public factors mainly affecting land reclamation were mission, drive and support
respectively. It can be inferred that the most significant motive force of land reclamation in China is economic driving force,
and the second force is mission of land reclamation. This indicates that, to some degree, the insufficient quantity of land
reclamation cannot only attribute to the technical problem. Obviously, it is a synthesis problem related to other factors,
especially the economy. For eastern China, land reclamation is mainly driven by the pressure of land resource shortage and
economic attraction. Central China is also suffering from the pressure of land resource shortage, but its land reclamation is
negatively affected by the ongoing mining activity. In western China, there is more mission of land reclamation, but the natural
condition acts as a significant limiting factor. Based on the results above, some policy suggestions, such as improving the
mission-driving mechanism, reforming the guidance of policy, enhancing the transfer of technology and coordinating land
reclamation project, have been proposed. The results and conclusions above are expected to provide reference for the planning
and management of land reclamation.

Keywords: land use; land reclamation; models; quantity of reclaimed land; spatial-temporal pattern; driving mechanism
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