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Building ecological security pattern based on land use:a case study of Ordos,

Northern China
MENG Jijun* ,ZHU Likai, YANG Qian,MAO Xiyan

Laboratory for Earth Surface Processes (MOE) ,College of Urban and Environmenial Sciences, Peking University, Beijing 100871, China

Abstract: To improve ecological security level, reasonably building regional ecological security pattern based on land use
has been the requirement for eco-environmental protection. Ordos, a typical farming-grazing transitional region in the
northern part of China and also an ecological vulnerable and sensitive area, confronts a sharp conflict between its vulnerable
ecological environment and its social and economic development. Taking Ordos as the study area and using physical
geography data, socio-economic statistical data and land use/cover data, this paper built ecological security pattern based
on land ecological suitability assessment with the multi-objective optimization model and spatial analysis technology. First,
slope, soil type, gein, water resources and soil erosiveness are chosen as diagnostic indices for evaluation criterion. The
method of lowest restrict factor is used to assess the land eco-suitability for three kinds of land use types, which are
cultivated land, woodland and grassland. The results are presented as follows ; unsuitable cultivated land accounts for a large
proportion. The distribution of woodland and grassland are relatively reasonable. The proportion of the area of appropriate
unused land is relatively large, which acts as the important potential land resources. Secondly, the results derived from the
multi-objective optimization with two objective functions; ecological security and economic security, and some constrains

such as land resources quantity and the demand for it, the water resource and soil erosion. It suggested that compared with

B&TH FER A AR (40871048)
Yo B H#7:2011-09-20; 1&iT B #1:2012-02-22
* MIRVEH Corresponding author. E-mail ; jijunm@ pku. edu. cn

http ://www. ecologica. cn



6756 A E = 32 &

the land use in 2008, the area of cultivated land, woodland, water, construction land showed an increasing trend, the area
of grassland changed little, while the unused area decreased significantly in 2015. Thirdly, based on the multi-objective
optimization, land ecological suitability assessment, land ecological security evaluation results and the city and mineral
resources general plan, the ecological security pattern is built following the land use type adjustment principles under both
ecological security and economic security scenarios. The adjustment results of cultivated land, ecological land ( woodland
and grassland ) and natural reserve (unused land) under ecological security scenario showed that the cultivated land
expands, mainly distributing along the rivers, lakes and reservoirs where the water conditions are favorable and at the
peripheries of towns and villages. Woodland, whose area increased significantly, is mainly distributed in the northern part
of Dalad Banner and the eastern part of Jungar Banner. The grassland, the dominant land-cover type, increases slightly,
and it covers almost the whole study area except Kubuqi Desert and Mu Us Sandland ( sparsely distributed among the two
deserts). Unused land lessens in large amounts, and it is mainly distributed in Kubuqi Desert located in Hanggin Banner
and Mu Us Sandland situated in Uxin Banner and Otog Banner. The adjustment results of construction land and mining area
under economic security scenario mainly reflected in the increase in construction land which mainly derives from the
expansion of key developing towns and the expansion of encouraging mining areas, Taking both the quantity optimization and
spatial configuration into account makes the results more close to reality and bears great implications to land resources
management and ecological security improvement. All findings would be useful for the researchers and local authorities,

allowing it to be used as a reference for the study of land use planning or supporting land resources management.

Key Words:land use; ecological suitability; multi-objective optimization; ecological security pattern; Ordos
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(2) T4 FH H & i )

M CERIR ZZ BT 77 B2 U5 AR (2008—2020) Y@ 4t 3t K T8 AR A A 2% A1 R SR ST SR R Rl X 4R 30
WP GEIRRRIE TF &R IR S 1 TR A X 534 8 5 PSR X Bl IR X BRAIF R X 28 1R IR X e 7™
PRV A5 IX FLRRISAY . X IR S = ELIF SR A, IX P i it 52 3% , 5 HAh P A B IR BT — 2 4=
A IREE PG5 it 1) 1l DX, 07 Y Ry T TR & DX sl I X5 X AR S R T 5 s SCW 4 Bkl il S5 R4 X,
B IR 5, I Y ST AR IR FFR X,

4.2 TEALER

(1)K 2008 4 = i1 AR 53 1] 50t bRt AR e B 1 D P12 B, R 531 R ) = b ) ]
BARAXS 3 o A= MR FH S A (038 B ARRAE , BB NE 0 3 A EZ T2 S, B B2 5 E 3R £ b F]
FHBUIRIE P B b Bt PR3 ‘1 A0 o b B 1) J A B e PR ST iy A o7, P b 0 A 285 Y b 0 )
&5 B Are GIS Xf I3 P BE g P i A7 8 43 2 R 8 A e s N i L bR FAS R (&1 4)

(2) X A EEAE 10 .15 km F120 km ANFFREES 28 0P X, SR JG FHAAS S BN G2 X0 A A & 4l o
Y 3R S SR A 2008 AESRIR T b A A2 A R Y BTSSR U R AR D) AG 45 S B A 2 AT
BN, BN HEZ AR BEEA BRI B A 5 S B IR AR S KRR R, R IR
A 7 A FH L R SR U] 5 Bl Ave: GIS Xof PRI BE AT B 43 2545 BIAH DI + MR AR Ry, SR IX 32 2238 i
PO YINE AT TR I 13- T S WA W2 A B R NS Bl i & A 2 I W B SR e ey Y S Vg Gl v e ) 1 o

(3) B 2T A8 T 45 3 S T SR - b ) RS S 0 32 TR IX g e 3 A 2 4 5 1 = b R
Wb A5 3R Z2 W A AR B e R (K- 5) .

@ SR 2 W E R R

http ; //www. ecologica. cn



21 ¥

SEH A SRR LR A 3 A R f

6763

1
R

[ R=S2gihil]
T RAF
50 100km

B4 AXR£BFETHIRSHFHLUMFAER

Fig.4 Land-use pattern of Ordos under the scenario of ecological

security

SRR S0
AT 5

4.3

Xt it T BRI A TR B A SR PR BE AR

50 100km

Ff1
TR
-
-

EE
-k
-
A
- X

Bs5 SREFHIMARESRZEREE

®2 ARBETSREMGTH LA AHELE km®

Table 2 The quantitative structure of land use types in Ordos under different scenarios

Fig.5 The map of land use ecological security pattern in Ordos
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