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Abstract: Ecosystem change is one of the main driving forces of ecological problems. Studies on ecosystem pattern and
quality change have great significance in understanding the relationship between human activities and the ecosystem. Ordos
has plenty of energy resources, but its ecological environment is fragile. Since 2000, simultaneously with extensive energy
exploration, protection of the ecological environment in Ordos has also been strengthened. Therefore, it is important to study
the relationship between the pattern and evolutionary quality of Ordos’s ecosystem to understand the relationship between the
development and protection of ecologically fragile areas. In this study, remote sensing data and GIS technology were used to
evaluate the characteristics and pattern of the ecosystem in Ordos, and to analyze the characteristics of ecosystem quality,
trend of spatio-temporal changes from 2000 to 2010 in the ecosystem, and factors determining the pattern and quality of the
ecosystem. We obtained the following results: (1) The ecosystem in Ordos can be divided into seven types: forest, shrub,

grassland, wetland, farmland, urban and deserted and bare lands. Grasslands, deserted and bare lands, and farmlands
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accounted for 64.46% , 21.34% , and 5.93%, respectively, of the city area in Ordos in 2010. (2) The areas of urban,
shrub and forest lands increased during the study period, while those of grassland, wetland, farmland, and deserted and
bare lands decreased. The increase in the area of the urban lands was the highest (33.37% ). Simultaneously, the decrease
in the area of the grasslands was the highest (0.78%). In the middle of Ordos city, the landscape patiern at the
northeastern part changed to the greatest extent. It mainly concentrated in the central and northeastern of Ordos, which
changed the most. (3) The quality of the Ordos ecosystem was low; 98.91% of its ecosystems were of low grade or poor
grade. Furthermore, the overall ecosystem quality showed no significant improvement during the study period; quality
improved in 15.84% of the area and declined in 15.29% of the area. (4) The main driving forces of the ecosystem structure
and quality change in Ordos are urban expansion, farmland reclamation, converting farmland to forest (or to grass- or
wetland) , ecological protection, and mining. The correlations between the quality of the ecosystem and precipitation,

converting farmland to grassland, road density, temperature, GDP1, and grazing factors were significant.
Key Words: ecosystem pattern; ecosystem quality; driving factors; Ordos
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Fig.2  Distribution of ordos ecosystem (2000—2010)
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Table 1 The composition of ordos ecosystem (2010)

[N T IS T L 1 NN E I 5y TR L]
Code 1 Classification T Area ratio/ % Code 11 Classification II Area ratio/ %
1 FMAES RS 1.48 11 PN N 1.48

12 W BT AR 0.00
2 HENEB RS 4.95 21 T A K 4.94
22 R HEARK 0.01
3 FHAES RS 64.46 31 i 0.48
32 HiJ 63.98
4 WS RS 0.56 41 B 0.07
42 W 0.20
43 KR 0.29
5 KHESRR 5.93 51 Bl 5.93
52 el b 0.00
6 WHASRR 1.28 61 S A Hh 0.38
62 IS 0.04
63 ol 5325 i 0.86
7 TR AE S R G 21.34 71 b 20.53
72 SRR 0.00
73 AL 0.81

(2) BB RGiAE Ryl AR
2000—2010 4F, SRR Z Wit E N BRARTHI R BT RGN, T VR M | TSRV b R TR
Hor B TR ARG R B K, 90 33.37 % , T et T AR AR R e A, i/ 0.78% , SRR Z2 i i i A AR AR AR 53 311 3
T T 4.57% 3.51% W@ AR G Begf b o 508 17 8.49% 0.18% .0.06% , T kA= T AL A S R 4

AN 508.57 km* (£ 2)
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F2 SBREGMBREESRGELB TR EL(2000—2010 4F)
Table 2 The composition of changes of ecosystem types in ordos (2000—2010)

B RGHA 2000 4 [ B L] 2010 4RI LA kit AT AR fL
Ecosystem classification Area ratio in 2000/%  Area ratio in 2010/%  Change amount/hm>  Relative rate of change/%
FMIER RS Forest ecosystem 1.43 1.48 4355.37 3.51
HEEZS RS Shrub ecosystem 4.73 4.95 18783.72 4.57

W AEZS RS Grass ecosystem 64.97 64.46 -44274.06 -0.78
B ZS RS Wetland ecosystem 0.62 0.56 -4542.48 -8.49
RHEZR RS Cultivated ecosystem 5.94 5.93 -951.93 -0.18

WHA RS Urban ecosystems 0.96 1.28 27718.2 33.37
TS RS

21.35 21.34 -1088.82 -0.06

Desert and bare land ecosystems

WHRAER RS, JE AR MR Tl 55 28 b A BT 3 3T g b A R AIG, A8 Ak T AR A3 SR 41,66
235.95.0.43 hm®, Hor Sl 1 i AR 2 SR IR T R e B A I HE A 430 o R R ek A 1w AR
49.39% ,21.98% ,12.98% 11.00% ., A3 Ja A b 3= % f — 9 AR R G A g kb R it VDB i A
Ak, B AR TR0 50 o 84 e A3 b T AR Y 39.78% (35.10% 14.19% (11.65% , 3T &/ 7 0.43 hm*, ¥4k h
e A 18 T R o i/ I T o L TR FRLTY) 45.45% B BG 3T G b S e A L B Rb A Aok . S Tk 5 A
FH b FE B R B VDL RE N A, 20 S o R Tl S5 A FH Y 51.82% ,18.87% ,10.77% (4 3)

b D TR K, 98/ TR 442,74 hi? | B HE A SRR TSR b | AR, 43 01 o sk 20 e M 1T R
Y 49.40 % .30.92% .15.02% .14.01% , HENTEFIEN 187.84 hm® | T ZRPE T B My, B i ALY 116.43%
TV A SR B AL A IRAEL B B I AR AR 32 B b e AL TR | B phy R UG A R R b sk 1 S B A o
SEAL IR TR | Eh R e B RR b, 32 B bl R AL s/ ) B T AR S S AR O | I | B Rk
A F 2 R AL, WD BTRH S E A R AR R R 32 B A T BIARM | F A Ak b Y
B B AL AN IR SRR (R 3) .

£3 RS ERESRERBEB (20002010 4F) /hm?
Table 3  Types of ecosystem type transfer matrix in ordos (2000—2010)

e ; : IRLEZ S
AL OWAE R Wk ke mEe T
ARG BERG BRG BRG BEL BEL BRL Desl;r:\a;ld it
Ecosystem classification Forest Shrub Grassl Wetland Cultivated Urban bare land Total (2000)
ecosystem ecosystem ecosystem ecosystem ecosystem ecosystems are an
ecosystems
MRS
BRESRA 122060.79 6.66 37.35 2.34 11.34 1819.62 4.32 123942.42
Forest ecosystem
HENEBRY
MAEERG 4.86 407588.67 353.07 5.13 47.61 3047.67 86.94 411133.95
Shrub ecosystem
T ?S/:? C
PRESRR 6202.98 21869.91  5588312.31 859.41 3822.57 13689.90 6651.27 5641408.35
Grassecosystem
SRS 0.54 175.23 5416.83 42373.17 4255.02 463.50 831.06 53515.35
Wetland ecosystem
BRY
szf—t,u A5 10.71 36.09 1465.92 3906.63 506573.55 3597.39 130.23 515720.52
Cultivated ecosystem
WA SRS
AL BRE 11.07 208.71 517.68 80.10 33.66 82066.59 140.13 83057.94
Urban ecosystems
TR S R Y
RRRBLES R 6.84 32.40 1031.13 1746.09 24.84 6091.47 1845162.00 1854094.77
Desert and bare land ecosystems
&t

128297.79 429917.67  5597134.29 48972.87 514768.59 110776.14 1853005.95 8682873.30
Total (2010)
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TR ZHHT RS R G IALHE Tk 55858 H R 0 TE R E AR T I R AR SR
IHJRE AR B B A | AF R 8 Ak A3 B B4 0 £ 46.55% 14.36% .7.29% 4.58% .3.52% .0.49% .0.21% , Tfii 1A
KPR T b R RIS S AR | VD T A A G AR A R 43 B8 18.30% , 14.24% (1.27% ,0.79% |
0.48% .0.18% ,0.05% , I, el hh T BEpe AT AR RAR N (R 4) . SRZHT AR R B b F2E P e
BB AL, KER 3 I AR S R G R RBUR, B R B S WA S R G R IWE A B R G h i Tk 5 2323
i FENER RS TE R EEARMCE ) .

F4 BWREFHESEETUER(hm?) BEEFETHE(%) (2000—2010 4)
Table 4 Change area (hm?) and total rate of change ( %) of ordos ecosystem (2000—2010)
R e Moo |V e e o o
Code I Classification aren/ of change/ % Code T1 Classification 1T srea/ b of change/ %
1 BAMAERG 4355.37 3.51 11 P R Ik 4355.55 3.52
12 AR AR -0.18 -0.48
2 EMNEB RS 18783.72 4.57 21 P R AR 18779.58 4.58
22 B A M 4.14 0.49
3 EH RS RS —44274.06 -0.78 31 Hif 88.38 0.21
32 BJR -44362.44 -0.79
4 WA SRS -4542.48 -8.49 41 ERE S —1444.41 -18.30
42 biiRTE] 1150.74 7.29
43 IK g -4248.81 -14.24
5 RHEABRG -951.93 -0.18 51 B -951.93 -0.18
52 el b 0.00 0.00
6 WHASRS 27718.20 33.37 61 JE A 4166.10 14.36
62 I i -42.57 -1.27
63 Tk 54258 FH 23594.67 46.55
7 SRS R G -1088.82 -0.06 71 iR -959.49 -0.05
72 FEBRR A 0.00 0.00
73 TR -129.33 -0.18
22 ABRGFESHEL
(1) 25 ARG bt
2010 4F, SRR Z I A B R G SR BT AR, O0 R S A 8 R Ge i ARy B AR A 4300 o 0.02% |
0.06% 1.02% Ik \ 2255 RS R GE AR b7 S AR L 91 43 590 Ry 37.21% .61.70% . Horb B AE S RG M R

W A 22 T R B 8.94 36,63 .649.00,23931.38 ,33201.69 km” , MRS RS | B4 2% 1 1 FR 43 5]
}1.50,1.00 km®  EMNFBMAERGA EFRNERKE W ESRGEEME TN ZER(E4),

() EBRG TR

2000—2010 45, 5P /R 22 Wi A 45 ZR 40 0 PRI A 038, R0 R R R X A S R G A P g
5, A /N i XA 3 R G i A TR, RSN T 2.63 km® , Forp R EAREIN T 2.19 km® ,0.38
km? ; BLAE00/0 T 14.06 km? , FA B 6/ T 14.63 km®, TidE A T 0.59 km® ; G4 HN T 249.13 km?,
Horbrgigh HEMNGY RN T 252,56 .1.25 km® , ZRAIE/D T 0.31 km? s RS0 mAIE N T 13262.88 km?*, Bty
A FRARG G IN T 13458.94 .3.94 .0.06 km® ; 22K A4S R G E AU T 13500.56 km?, Fo b JE A 7351l /D>
T 13699.06 .1.50 km* AU FRARIEHN T 0.25 km?( K 4)
2.3 ARG R AT AR DK B S

AL 5 A SRR R SR 2 AR S R G R A i & AR T B KRR L, AR SGEE X
FIRESE A 25 R G Jm R 1t 28 4K 9 BIK 21y g 2R A TR S A B, 5 R B ER /R 2 i AR S R ek Jm Skt
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Fig.3 Change rate( %) of ordos ecosystem (2000—2010)

Pk ARHIT B GRBHAAR R R AESIKE T ILIT R AR IR ARG B 3 (3R 5) s SRR S AR B R G
5 REK B PHE R TR GEHE L R GDPL A T A 3 (K 5) .
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Table 5 Change area and total rate of changeof ordos ecosystem (2000—2010)
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IRBREA R
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Nl
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L‘ .
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AR
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Fig.4  Spatiotemporal evolution of Ordos ecosystem (2000—2010)
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