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Fig. 1 Acquired land use map across China in 2010
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Fig. 2 The flowchart of generated grid datasets on dominated land use change
types
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Fig. 3 Spatial regionalization and distribution map of national land use change from the late 1980s to 2000
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Fig. 4 Spatial regionalization and distribution map of national land use change from 2000 to 2010
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Tab. 1 Change area of dominated land change types in the land use dynamic zones across China
from the late 1980s to 2000 (10* hm*)
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Tab. 2 Change area of dominated land change types in the land use dynamic zones across China
from 2000 to 2010 (10* hm®)

X Jat I 11 11 v v VI VII VI X
Ri—  A— Hfb—  H—  Mub—  Mob—  fob— — K

Al i ) .

K H A Kk B B R B Al Fiftb
1 1.84 3.95 3.24 1.37 2.37 8.35 5.57 8.93 0.54
2 9.62 6.29 1.22 243 6.38 4.77 3.91 6.04 0.61
3 105.28 3.24 2.32 7.58 2.11 0.82 10.05 0.92 1.53
4 11.01 10.52 31.72 188.29 1.97 1.52 4.53 1.13 21.10
5 0.02 3.16 1.15 19.69 0.01 0.05 0.06 1.29 0.14
6-1 8.21 14.34 3.56 6.04 5.10 4.57 30.57 3.24 8.03
6-2 0.66 61.59 10.10 19.26 1.72 322 19.05 19.07 7.02
7 0.63 14.98 18.01 18.20 8.73 2.06 116.26 3.89 27.93
8 0.09 1.05 17.11 13.88 0.70 0.22 0.11 0.89 5.70
9-1 0.15 2.70 3.48 7.60 3.06 0.49 0.50 2.50 0.50
9-2 0.29 0.31 0.76 11.80 0.35 0.10 0.02 0.97 1.39
10 0.22 2.68 4.07 16.53 1.43 2.99 0.13 3.54 0.88
11 0.01 0.35 4.03 49.27 0.29 2.07 0.06 0.92 4.52
12 0.09 15.31 3.52 13.32 3.31 6.98 5.96 34.19 0.20
13 0.00 1.89 10.29 2.99 0.03 3.63 0.60 1.27 3.20

&t 138.12 14236 11455  378.24 37.54 41.85 197.38 88.79 83.27




14 XZAHE 45 - 20 22 80 A ARA ke v 1] - by A FAS AL Y REAVRRAIE 15 25 1A% Sy 9

DK IR IR B3 o

XA o0 B BRI BRI 247 (1) FEAR LR R — /K B SRR e e IX, =0T
PIRATER X LR s (2) et b AR MO R AT R — P AR X, HT 10 4R
M AL 6, J& 10 4500 2 AN RFAEAS R AG BAC G rp LR mh A7) Jhg e bt — i e e £
X, TP ER I A SR AR IR B X, HIX R BT B B A B (3) AR ek
Ho— B EEAIX, TR 104550 2 MHIEA R ST, RITEISUA B KRN, IR
PRI X s (4) ZRMTTIE R — N MO SR IX, LTI A4 X A i 552
FIICT A DT AR I 5 (5) ZRRATTIRRSER Y 5K X, 7 TR ) AR e 1 X A 1 B
J&€; (6) MHRIAR—RE MR —HF R X, X RIFAITAI Py I sRIF A T AT IR IR Bk Ak ik 2
X (%3).

BIJ 20 10 4F L A FAR R A2 A i IX 328 S 5 20 X R BRI TR IR 1-3

4 FE AN PSR AR A N

4.1 #Hilk

204E T, AT MY KR S EUE G A X R AU 0 EE R . 1990-2000 4F
), 4 e o R 5 DA B s TR ) 45.96% 5 2000-2010 4F £ 14 Fi Hb 7 FHAE
Hi 5 S5 BRI D TR 55.44% . ArHT R . B TR ER T AL AR A PR, 4 AR
Hi 7 B HB A AR 3 R L 1990-2000 4F (1 BRAE 24 200 J7 B, 3 F1) 2000-2010 4 Y 547
300 T VAL ki ik SHEH A 7 G E— AT

AR S O R MR A 25 MG 553 b DR e AR/ 1 B R . 1990-2010 474 1R], DA
ML B ERREIKE TR, BRI 2000 4F LIOK R HRAMGE B TR, 2 B AN
TR R R 22— A SR A A U b o s D BT AR Y 34.54%, AR TR
FH B 5 FH R

b T M X 2R S EUERBUR WG I, St T 5K b DOME [ R T AR TT R 42
HET A A RS2 20 22 90 4R LISk, TR BN D 8 FRge i, ARG K42
B, IR T AR ERE TR, MR EA R, eGSR . e BUR S
WA FEAIREE T, U X KA B . SR, 2T RN SE AR H
bt , XAAEARACE UG, B A R e AR, RIS | A AR S
XK HBME I B S IE TN G I A7 AL, Az RSl T, 75| Ei5E
FeiRh A KRR PR B RTE F, SECREA S K, SIbEaT, e X s 4 K fh
25 AR R D DR /K R Ry S i /K PR B A FOK TR I, 230 20 4R AR b b X
HFH A Tl A A B 5 A DX AR
42 WHEIT HitTH

MCHTFRICAR , AERE 2 3 TS Be i BE A S0t , ViRl T R R B A, R
S 21 22 LISk B AR S0 T PSR IF & . ARAEE TSR 24 | i e 45— 2R 41 [X
RIS, (EIE THE S PGE L R, X E A sh AR b= AR e . 7R R
Z BT (AT AL T, 1 R 7= B WE B N LA R KU A T & X S e 0k 1 i s R T
WA . AR (P EZTHEY) FoitEdE, 1986-20104EFK E A M4 H 10.751238
hn#) 13.4112; GDP H 1.03x10*ZI7CH4 5] 40.12x 10270 (FNERMA8 7258 [ %), i3
9.164%5; LA T LI 1986 4E1) 24.52%38 i 2010 4£4 49.90%, K A& AT A FUAS W]
WHHREE, WAL KRR & .

1990 AR 10 524 i, WRIEHB X FES | ASNGE . @B HARTF K . D b= A5 (52 1
T, WS B AR DGR A, BRI PEEY K R RKIT =AU



10

SR 1

69 %

K3 20142 80 F KR -2010 £ A [E 1 3t 7 FHEE B 7S B K IS4

Tab. 3 Regional characteristics of land use change across China in the two periods from the late 1980s to 2010
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Abstract: Land-Use/land Cover Changes (LUCC) are a direct consequence of human and
nature interactions. China's Land Use/cover Datasets (CLUD) were updated regularly at
five-year intervals from the late 1980s to the year of 2010 with standard procedures based on
Landsat TM/ETM + images. A dynamic zoning method was proposed to analyze major
land-use conversions. The spatiotemporal characteristics, differences, and causes of land-use
changes at a national scale were then examined. The main findings are summarized as follows:

Land-Use Changes (LUC) across China indicated a significant variation in spatial and
temporal characteristics in the past 20 years between the 20th and 21st centuries. The amount
of cropland change decreased in the south and increased in the north, but the total area
remained almost unchanged. The reclaimed cropland was shifted from northeast to northwest.
The built-up lands were expanded rapidly, which were mainly distributed in the east and
gradually spread out to the midwest. Woodland decreased first and then increased, but desert
area was inverted. Grassland continued decreasing. Different spatial patterns of LUC in China
were found between the late 20th century and the early 21st century. The original 13 LUC
zones were replaced by 15 units with changes of boundaries in some zones. The main spatial
characteristics of these changes included (1) an accelerated expansion of built-up land in the
Huang-Huai-Hai region, the coastal areas of southeastern China, the midstream area of the
Yangtze River, and the Sichuan Basin; (2) the shifted land reclamation in the north from
Northeast China and eastern Inner Mongolia to the oasis agricultural areas in Northwest
China; (3) the continuous transform from rain-fed farmlands in Northeast China to paddy
fields; and (4) the effectiveness of the “Grain-for-Green” project in the southern
agricultural-pastoral ecotones of Inner Mongolia, the Loess Plateau, and mountainous areas of
southwestern China. In recent two decades, although climate change in the north impacted the
change in cropland, policy regulation and economic driving forces were still the primary
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causes of LUC across China. During the first decade of the 21st century, the anthropogenic
factors that drove variations in land-use patterns have shifted the emphasis from one-way land
development to both development and conservation.

The "dynamic zoning method" was used to analyze changes in the spatial patterns of
zoning boundaries, the internal characteristics of zones, and the growth and decrease of units.
The results revealed "the pattern of the change process," namely the process of LUC and
regional differences in characteristics at different stages. The growth and decrease of zones
during this dynamic LUC zoning, variations in unit boundaries, and the characteristics of
change intensities between the former and latter decades were examined. The patterns of
alternative transformation between the "pattern" and "process" of land use and the reasons for
changes in different types and different regions of land use were explored.

Key words: satellite remote sensing; land use change; characteristics; spatial pattern; China



