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Spatiotemporal evolutions and spatial processes of cultivated land landscape in

Daxinganling forest-grass ecotone in the Inner Mongonia
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Abstract: Under the background of the Grain for Green Project ( GGP) and Cultivated Land Protection, the development
process of cultivate land is vital to land spatial planning and ecological security of the forest-grass ecotone. Based on the
spatial resolution data of 30 m land use in 1990, 2000, 2010 and 2018, we analyzed the spatial-temporal change of
cultivated land in forest-grass ecotone by land use dynamic degree and transition matrix. Then we established the spatially
explicit processes of cultivated landscape change process model, and divided expansion of cultivated land into bridge,
branch, infilling and outlying, while divided the reduction of cultivated land into perforation, subdivision, shrinkage and
attrition components. The results show that: 1) the dynamic degrees of cultivated land in 1990—2000, 2000—2010 and
2010—2018 were 8.65% , —0.33% and —0.07% respectively, and the cultivated land increased by 2974.28 km’ during the
entire study period. 2) From 1990 to 2018, 2589.23 km® of grassland was transferred to cultivated land, which is the main
source of cultivated land increase; The conversion from cultivated land to grassland was the main approach of cultivated land

decrease before 2010, while in the later period, the occupation of construction land played a dominant role in cultivated
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land reduction. 3) The overall temporal expansion of cultivated land had a “outlying—bridge / branch—branch” tendency.
The tendency was characterized by an early outlying type dominance, which was unordered, followed by its gradual
disappearance. Furthermore, branch type relying on the original patch growth increased gradually, and a new dominance
established accordingly. The whole process conformed to the law of the transformation of cultivated land from point or patch-
type development to large-scale continuous development. The reduction of cultivated land was dominated by shrinkage in the
early period, followed by attrition, and subdivision in the last period. Subdivision components increased gradually, the local

government should pay attention to the fragmentation of cultivated land caused by construction land.
Key Words: forest-grass ecotone; cultivated land ; spatial-temporal variation; landscape change spatial process
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Fig.3 Diagram of landscape spatial change processes
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Table 1 Characteristics of cultivated land change in each administrative region

X 1990—2000 2000—2010 2010—2018
Administrative regions K/ % P K/ % P K/ % P

R L IR B L 8.42 1.00 -0.06 -0.40 -0.10 -1.00
RO 5.12 0.99 -0.09 -0.87 0.00 -0.51
BRI E A I 30.26 0.96 -1.86 -0.97 0.00 -0.76
R T 11.23 1.00 -1.26 -1.00 -0.08 -0.94
MR R IX 1.43 0.97 -0.32 -0.94 -0.68 -1.00
EoRYIN Y S 1262.20 1.00 0.01 0.35 0.07 1.00
Fyifa 6.07 0.99 -0.09 -0.44 -0.07 -0.87
WFFEIX Study area 8.65 0.99 -0.33 -0.84 -0.07 -0.82

K. ShAZEMLE Dynamic degrees; P: #4355 REFEEL Trend and state index

3.2 BRI T

FH 2% 2 AT, 1990—2000 4F , B Hip 7 A& 42 32 222 7 R Ml OBR O RIS Ml 45 AR 5000, 783X — B
M T B A B R S A DR IR B B ) = T L 80.36% T ELIR BRI SR IR U F A B BREUR
FEHE AR g O R E AR T 500 km® bR | M5 AR Sy B b 3 A0 A AR I v A TR UR g,
2000—2010,2010—2018 4F P[] B , Ak b, 3 2 38 2o o5 3 b FN B b A T4 5K (B A I B R R, R
Bl SR 1 DX 358 A TP R R L R RS B SR S 1 T 5 W k2 S Bk b 2 A TR AT

£2 1990—2018 £ ARE#h TR ZER
Table 2 Area table of different cultivated land conversions from 1990 to 2018

N 1990—2000 2000—2010 2010—2018
AT

Land conversion [l el TR Lt 451 [N Lt 4]

Area/km? Percent/ % Area/km? Percent/ % Area/km? Percent/ %

BEHi P 3K Cultivated land expansion
Msth—#FHb Forest —Cultivated land 317.37 9.90 0.06 0.30 0.01 0.24
B —#E L Grassland—Cultivated land 2577.11 80.36 8.73 40.51 3.39 83.67
{3 —HH1 Wetland— Cultivated land 269.70 8.41 12.31 57.11 0.65 16.06
AT Ff—#Ht Urban—Cultivated land 0.36 0.01 0.03 0.14 0.00 0.02
R s b

Unused land—Cultivated land 42.34 1.32 0.42 1.94 0.00 0.00
P ZESE Cultivated land decrease

HEH—HkHE Cultivated land—Forest land 1.16 5.90 2.59 1.06 0.01 0.02
HhH—FHh Cultivated land—Grassland 15.97 81.26 201.24 82.02 0.01 0.03
HFH— 18 Hh Cultivated land— Wetland 0.82 4.17 9.50 3.87 0.01 0.01
BEH— N T 3218 Cultivated land—Urban 1.50 7.61 32.01 13.04 41.00 99.93
PR 0.21 1.06 0.03 0.01 0.00 0.01

Cultivated land—Unused land
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Fig.5 Cultivated land change spatial processes in Daxinganling forest-grass ecotone during 1990 to 2018
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Fig.6 The area ration of cultivated land expansion and loss patches experience different spatial process during three time interval
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