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Analysis and Prediction of Land Use Types in Agro-Pastoral Ecotone in the Northern
Yinshan Mountain of Inner Mongolia
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Abstract: Based on remote sensing monitoring maps of different land use types in agro-pastoral ecotone in the northern Yinshan Mountain, Inner
Mongolia in 2000, 2005, 2010 and 2015, analysis was made on the pattern and spatial-temporal change by using ARCGIS and IDRISI, and prediction
was simulated of land use types in 2020 by CA-Markov model. The results showed that from 2000 to 2015, the area of cultivated land decreased
gradually, which was mainly converted into forest land and grassland, the area of forest land and residential land increased gradually. The area of
grassland increased from 2000 to 2010, but decreased evidently from 2010 to 2015, mainly converted into unused land. While unused land decreased
from 2000 to 2010 and increased from 2010 to 2015. There was no significant change in water area. The change of land use types during 2000 to
2005 was due to adjustment of ecological project, and then in a stable period from 2005 to 2010. The trend of land use types in 2020 by CA-Markov
model was the same as that during 2010-2015.
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Figure 1 Location of the study area
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Figure 2 Land use of the study area in 2000, 2005, 2010 and 2015
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Table 1 Land use type and classification value
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BEEREERL T CA JRI #5155 Markov FRIFHYLIRE, I FHHAR AR S SR 4L 40 R Pt - R P A fE AL, wT
AT T bR AR A | RN RE A R N U B R SR R , BB AR A 552 k.
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2 HEREMMN

21 THFBAEETHSN

TE R LSRR R b, 6 4 ASBHE R 2O m B T4 T, SRR 2. B 2 wl%n, BRIl
RERMCZ FE X - R 2SRRI R . B AR R oA 3, Hor, DIRRE) S ok, BB MMEM T IX L
TR . IR R A LRSI T R, AR AR X, 2000 — 2015 4F, #HHLEIFZ
#ii/b, AT 532.9 km®, JELL 2000 — 2005 AFEE/SIIEREE RO ARt R R T R EE N, H
W, ARHTEAUE N T 357.5 km®, JELL 2000 — 2005 AEREINAGIEEE A ;s R T H A BUE I T 259.5 km®,
LL 2010 — 2015 4FEHNGONE K ; BHUFIARAE 2000 — 2010 4EZ W0, HMEHIT 405.4 km?, 2010 — 2015 4E X
LD R RS, 45 2015 AEFEHE AL 2000 40T 1721.6 km? s AF] FHEL 2000 — 2010 4EZ#TECY, b
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Table 2 Area of different land use types in studied area

2000 4 2005 4E 2010 4F 2015 4

T FH 2R TR A km? H5rt/% THI A /km? HrH/% TR A /km? Hr/% HAVkm®  EHH/%
Tk 17 472.0 18.00 16 998.8 17.51 17 004.3 17.52 16 932.1 17.44
b 2154.0 222 2480.6 2.56 2474.9 2.55 2511.4 2.59
i 66 042.6 68.04 663112 68.31 66 448.0 68.45 64321.0 66.26
IR, 12488 1.29 1258.0 1.30 1267.3 131 12572 1.30
JER T Hib 1869.5 1.93 1893.1 1.95 1901.6 1.96 2129.0 2.19
SR A 8284.1 8.53 8129.2 8.37 7974.7 8.22 9920.1 10.22
&t 97 070.9 100 97 070.9 100 97 070.9 100 97 070.9 100

R 3 0%, R AT FREASR R, Bl MR AR =B AETE 2000 - 2005 4, FE
2000 — 2005 4, FHHbEARFEIGE DR A 0.54%, PRHEFEFELIEINES 3.03%; HHh, BRI ML, &
F P Hb TR AR ASAY, B R AR AR 2010 — 2015 4E, 7E 2010 — 2015 4F, BEHBEALAIAEI UL R 0.64%, JRERTHH
U FR A AE G IR A 2.39%, AF| FHHLE A AEAIE IR K 4.88%.

# 3 BB RMAHERX 2000—2015 £ F ASE

Table 3 Dynamic of different land use types in studied area

P LR A T — - HiR B A AL %
A% Hih, b i K3k JERTH MM SRR i
2000 —2005 0.13 —-0.54 3.03 0.08 0.15 0.25 -0.37
2005 -2010 0.03 0.01 -0.05 0.04 0.15 0.09 -0.38
2010 -2015 0.46 -0.08 0.29 -0.64 -0.16 2.39 4.88

MEEE T HUR B EE SRS, BHILAEEE A ASEE X 2010 — 2015 4EY L HURI FHAS LR 2R (0.46% ) H]k,
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2000 — 2005 4E) T HUR AR EE R 2 (0.13%) , 2005 — 2010 ZE6 T HUF FHASEEEZR (0.03% ) f/h.
22 THFAEETHSN

WA (3) © (4) o (5) IHEHRHBHILACERBEZ X 2000 - 2015 48 - HUR| HASMVZE SRR RO
HAMp ERAMLE, WA 4. B 4 wT%n, BHILALEERAMCGEEEX. 2000 — 2015 4EAY) - HR| TR BEIHEE 2 P
K- 2319210 AbF R AR, R R SR . MBS ERE L 2000 - 2005 4F, HFRHHA
MRS S TR SE, (ARSI R 3 R, /R 388Ch 2 BUbkHL . SR EARN, (HHIG MY
WE /N TR DRI EE , MG, AR B R AR AR (L S A (- 0.28 ), ZBIBEA - 0.13%; 2005 -2010
BB, DRASECR 2 BEHL, Kk, SRIEECH 3 BEHBLUZ 2 RIEECh 4 R T HEA RN, %
Bzt BN AR AR AR O IE(E (0.18) , A3bE5h 0.09%; 2010 - 2015 4%, B T4 R385k 2 B9
KIS R DR RAGEC K 3 BIBEAY D, SRR AR AL o Al ( - 1.61) , ASLEN - 0.76%.

T4 THFARRETHER
Table 4 Variability index of land use degree in different periods

LEATEEL AR ARV %
20004E  20054F 20104 20154E  2000-20054F  2005-20104F 2010-20154F  2000-20054F  2005-20104F 20102015 4E
21332 213.04 21322 211.61 -0.28 0.18 -1.61 -0.13 0.09 -0.76

2.3 tLiFIR=EEEB AR
XAy AR P AR AT 2 o) B, SR I A PSS RS [ e AR, 2RI 5.
%®5 BILRRECIHE LR BN

Table 5 Land use transfer matrix of studied area

2000 — 2005 4E

IR e - i Ve : :

Bk b b K3, SRR T i SRF i Hb AR IATT
Bk - 49 101.6 0.5 0.7 23.8 131.4
Ml 193.0 - 138.2 49 2.8 1.6 340.5
il 371.2 6.3 - 22.6 42 312.1 716.4
K3 8.1 0.3 30.8 - 0.5 13.2 529
SRR TA Hith 18.6 0.4 12.9 0.2 - 0.4 325
AR Hb 13.7 1.9 164.3 15.4 0.9 - 196.1
HRE> A 604.6 13.8 4478 43.7 8.9 351.0

2005 — 2010 4E
T T A/km?
AR Bt At b ki JER T i ARF ARG
Hih - 0.2 14.4 42 0.1 0.3 19.2
ity 0 - 0 0 0 0 0
Hihy 9.8 5.4 - 3.7 0.2 149.8 168.8
K3 0.3 0.1 10.2 - 0.1 72 17.9
SRR T Hith 33 0 5.6 0 - 0 8.9
SRF I Hb 0.3 0 1.8 0.7 0 - 28
HRRE AT 13.7 5.7 32.0 8.6 0.4 157.3
2010 - 2015 4

SR - i Y kon’ : :

Bt At i IS JRE T s S FH b AR IE T
kb - 128.8 1655.5 71.2 258.6 179.7 22938
P S: 189.0 - 300.9 175 19.4 13.8 540.5
ity 1682.8 299.1 - 159.7 233.7 1089.8 3465.1
K3 53.0 17.7 159.2 - 14.0 55.5 299.3
JER T A 351.3 28.0 351.5 13.6 - 36.1 780.5
SR F I Hb 89.9 30.5 3125.1 475 273 - 33203

A Gt 23659 504.0 55922 309.5 553.1 1374.8
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FHF 5 0%, 2000 - 2005 4F, HHAMMZEFECAHEbAERYE 131.4 km®, FERIFE T, Bt s
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BUEHINT 268.6 km®, FERIFABRMAIARFI MY, A ZSEE AR P H A AV 196.1 km®, EER
TGk, B AR AR R AR A ARG 351.0 km?, FEEEF 0] BRI R T R A5 (e
K. 2005 -2010 4F, HHABHZEEA A A 168.8 km?, TEBESRIEAARF FIH, thE ARk Hods
RAHFA 32.0 km®, FEREHHH; AR b A E AN 351.0 km®, FEXRE M ;
M, bAoA R T A T R A AR

2010 - 2015 4F, HHAtMIZEEA R ARG 2 293.8 km?, FESRIF ML, HUChER TH . 4
FHHOFAR ML, BB A HAR RO A 2 365.9 km?, BRI HEHL, FHUCHER T U AbR ML ;
FH HAt R AR A TRIARA 540.5 km?, F2ZERUF A EHURUbR Y, B bRt (b A HAb R0 AR 504.0 km?,
FE RSB B HAZE KA AR 299.3 km®, FESRIFEH L, HEAIARF ML, Bk
T A2 A 309.5 km?®, EZER G BRRURF L t AR e R T A
HAVH 780.5 km?, FESRIEHHHUAI R, R A Aoy AR A 553.1 km?, FEEEN
BRI B o o REEA AR A T AT 3 320.3 km?, EESRIEHEIHL, i oRF] PRSI A HAd 2%
BIHEIFVE 1374.8 km®, FE X E AR
2.4 EHTF CA-Markov {£28IpY 1 i 51| F I (L ARHL

ke CA-Markov HEBIAERH L1 AL R FE DN H A PRI HERTE , LL 2000 4EF 2005 404 -] H 1]
Ve EaA 5, 23 AL 2000 — 2005 4EA1 2005 — 2010 4F5) R AR AV BRI O BHRIRIERT 2010 4EF0 2015
A R R TR, A BRIA SRR SE R R B Th S, 2SR ULIE 3.
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Figure 3 Comparison between simulating and reality of different land use types in studied area

L1 2000 442464, LA 2000 — 2005 45 1] - Hb A FH A AR AR AR ) 2010 AEAHDIAIRT 2010 4FE5%
BRIELZ [H)64 kappa Z2E0H 0.942 65 L4 2005 45 AL HA4E, LA 2005 — 2010 4E 22 u) -t H S (R A AR s AL
FIrA5) 2015 AFEAEHCIEIAT 2015 A2 SEFRIEZ (8] kappa RECh 0.881 7. 15HH CA-Markov AR AEIBLIRE FEAS i, T67HL
TFHZIX ) - Ho ) AR ARALL

AEBHILAERE R AL A IX. 2010 4FFT 2015 4EAY LR AR SR, FIH CA-Markov BIZIBEST 2020 4F - Hu A H
MRS L REFTN , 2R UL 4 FiZ 6. HHIEI 4 WTLUEH, FREHbsh, ot iR HZRATE 2015 - 2020 42
BB, S FRFHLE BN T 838.9 km® . ARMMEAIEINT 366.1 km® . AKIREAEWEIN T 236.4 km®, JEER:
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Figure 4 Simulating map of land use types in studied arar in 2020
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B bR R AR AT 4 R R, R RIX
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AR TSR TSRS, 15 A 7K

#*6 2020 FRALFLBERBEEX Lt F HEMER
Table 6 Simulating result of land use types in 2020 in studied area

I 2 THAYkm? Horke/%
Hh 17771 18.31
b 28775 2.96
i 58 832.2 60.61
K3 1493.5 1.54
JER T i 2768.2 2.85
SRF F b 13 328.4 13.73
&it 97 070.9 100

AbTFYEEEHA: 2005 - 2010 4F, +-HuR HFREEAS (L &4 0.18, THURIH A THRaER; 2010 — 2015 4F, EiMbh

FURIRERIE, R AT IR, HHR| R
b8l - 1.61. FIH CA-Markov FEIEAL, 2010 4E
F1 2015 4F 0 R FH 25 SRR SE RIS LA TER A, A48
FERERRA T, FEHH CA-Markov BiZE T RHILALRE &
Al DX - R FH R AR AR, RERS A I IS N X
WA R B SR, BRIEE R A RS TR,
B Ay - b P A S BOR BRI A A

FEHE 2010 — 2015 AEBHILACEE R EE X 4 Hi A
FARASE LT T 2020 4 R H oA SR s fh it
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F12010 - 2015 43X 5 4FR)E AR AR AN, F 2
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Figure 5 Population and livestock in Urad Zhongqi from 2010 to 2015
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