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KiE Rl AR ENPBRR A ERARAKRIIHZ RO TRERK S ERR
FXERZAMAETERNASFER AR EAXABRKDBERK S B—F KA R
2008—2013 4[] By + 31 F| il %% & $ 4%, # 3T ArcGIS 1 Fragstats 2 1T 5 5 W A% A 45 %, A %
K FAF AT B BN TR UHAT N EREN . ARBAKFE FRRXK M EH
B RAR S EZAAF L, FRSHEERREK, R RERE, R &, AR
BUBRERE FEAEE G2 LFHR AT EB AR SN REXK ST, KAA B
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Landscape pattern change of ethnic townships under the background of urbanization: Case
of Aerla Town in Molidawa Daur Autonomous Banner, Inner Mongolia, China. YANG Jin-
yao', HUANG Lu'*, YAN Li-jiao'*, HUO Si-gao' ('Institute of Ecological Planning and Land-
scape Design, College of Life Sciences, Zhejiang University, Hangzhou 310058, China; >Hangzhou
Dianzi University, Hangzhou 310012, China).

Abstract; With the stable development of new countryside construction and new-type urbanization
the changing of the landscape pattern in countryside attracts more attention, especially in the ethnic
townships which are hardly accessible. To explore the development of these areas, it is crucial to
understand the spatial and temporal variation of the landscape pattern. In this paper, the landscape
pattern change was analyzed at both patch type level and landscape level based on the landscape
ecology theory. The land use data (format: vector) got from Aerla Town (a typical Daur ethnic
township in Inner Mongolia) for the duration from 2008 to 2013 was studied by ArcGIS platform and
Fragstats. For the type level, the grassland, farmland, and forest turned into building land gra-
dually. Regarding the landscape level, the landscape diversity index and landscape connectivity in-
dex were relatively low, the heterogeneity index and the landscape fragmentation were relatively
high. With considering the correlation analysis and grey correlation of the above indexes as well as
the social and economic development in Aerla Town, the results indicated that population change
and GDP growth were the main driving forces of landscape pattern change. Finally, the driving
forces which resulted in the variation of landscape pattern with the incorporation of the economic,
cultural, policy, and natural effects were discussed. The research could provide basic information
and theoretical foundation for the development of minority areas in Northeast China.

Key words: Aerla Town; ethnic township; urbanization; landscape pattern; driving force.
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P T A AR o A3 T AR 3R A 1980
AR 19.4% e H34 K 3] 2012 4E1Y 52.6% , 3 4k it
T B 2 40 S He e B U 3 Ak e 4 b o
AV XTI S e e K R R 22— | B e 3Tl Ak 1
A AR E 2 B AT O S0 S5 4 i
YER SO A S 2E 98 B A O N2, 1T LA SO s 5
SR BT 54 B R . SO SR A B 2s AR Ak
SEMF IR T AL 9K B0y DA BT AL 4 2 2 B 85 5
M) P At B4R S AR SR A8 Ak 5 8K 2 g, T AR 7R 3%
TR S A AR 0 A K 25 () 748 S R AIE ] AR %
WA 252 A TEA LA R S5 R R 26 4 A sk e di
MTAFESR , 3T Ak 5 RS %) S5 LA =y 748 A i BiF 9 & T F
Uy o IR T &% P /NIRRT AT R S R TR X
U, /NI T A & R i IX ) e LA SR A Ak 2 4
SR A 5 AN SR AR R T A
XN T SO J B RIFTE. 55 b, — e 2 6t ]
PR & B0 X 0 SEULRS SR i AT RS, 4 Tan 257
KI5 A A 9% 1928 1A Jmy L BK sl P 2 LA
FEURMATEAT T 5Bt AH K 250 33 AT % AT
W BT £ A HEAT RS, xR R
DRI T S A SR B A i) e g 7.

WAL AR 2 T U A AR R RN R ) 2R
TR ARUD BRI T A R 2 A S
WL BT SR A o T R B, 20 R Hl DX 1) 5 W0
JPEARA S SR B g T 7 R R g B AT S AR R
I, AR SC LA AR b i XA 1) /0 50 R i 3R R X ——
ST IR FLIR R A BT IR P o 451, 56 1 o
5% X 2008—2013 4 [a] () - s R FH &, 2B Hoasou
K JRAEARIE B, 45 A At S v, i SR PE A
AR IR AT 9K 8h 71 3 A, LS 8 7= Bl SR i
BRI T AT SOUAK =) A8 Ak A K LK Bl R 2 Sk i
IRPLBAR IR T 45 P P 5% K & B3R 4 9%
TR LI |t ] S 3R E AR I H A B R & 4
RIBTGE RIS BIIE , S LA .

1 HRMXEHARTE

1.1 AR IX MR

PR FE4H (48°28" N, 124°30" E) FJEg TS
AR IX B IIA FLIR R BRI, AL TS B IX
ZRAGHR , 5738 BLIR /R IR TEE PG A6 8. BT IR fr A
TUER R AR VRS 5 78 PL/R BB IO 5
LA AL RR SRR 5w £ BRI AR B J6ER 5 S0 it
LB 3% X T A il A K bl o 2 XU, AF 2 TG FR
115 d,F¥S0E 1.3 °C L 4ERE /K EETE 400~ 500 mm.

SFEA 374 km?®, B HLTE AR 14866 hm®, 537
A 10000 hm? , A 35 M AL 5333 hm?. 243 5E
11 AMTEOR (b S8 8RR 8 A4Y) , BT 7980
N £k A 6950 A, D EC R B N T 4663 A, 4
58.4% FH PG IR F= 5T, S A A, BUBUR BT 3 BT /R
PO BE JE JR BLHAY 43 km , BEFEITE 111 28 12 km!'.
1.2 HdEkES b r

AR SCEE AL 5 55 73K LR /R B IR T 2008—
2013 AFEGEiT A4 Bl JR $4H 2008 ,2010,2011
2012 ,2013 4F b F) FH IR E B8 (U8 F 53 73K Uik
HYR FVAEE )5 KSR 2.44 m) (BT /RP74E 2008—
2013 AE S LTS 2 ArceGIS 10.1 A%
BT /R FE4H 2008 . 2010,2011,2012 2013 4F + Hu il FH
Bl AT Ab B E RS A5 B B R F A 5 AR
() R H & & K] 3E T AreGIS & F % Spatial
Analysis$)" AL 25 B 20 B0 5 A B A% =X
{18 - 1l ) A P51 PR P S50 00 )= 23 B R 4 Frag-
stats 4.0 FEA7 5 WAE HG2 B, 58 05U J A8 1k 43
Mr o AR = A R T s R, 2% 5 S W
SOWIK Bl ) BE T VL I 45 6 24 s SE BRI 100, 128 B0
Mot 22 BB 5 A R R A, UEA T BLARLPE AR O
SYHT, B A IR AT, 25 A IR R B g & A
SO SRS IR 3h F1 B2 i ke R RIE £ R
TR AR A N TE S AL
1.3 HOR 2R 4] 4

R B b DX ) LA B RATE 5 H Y BT 2R
B A A B LR R LG R M R R
S M BORR IR I M2 6 FH b VR b SR | R
M TR TR K D DUIE K B N
Bilieri  HoAt R o HCAb AR A TR b R AR T
M A MHE B F B (2010 4R LLG ) . 2% (i
FIHEIR 202 bR HERLFE (2007) )17 W BF 5T X t- b
F B A B bRl | B0kt SR 7K el B 28
PRI 6 Ffr - R SR (BT 1)

1.4 SRS SR8 Bk

S O ) BRSCIE AN T
5%, ABEHKSF- Ry SE il , 7R 2R OP b e BB [ AR
(CA) FE 4> L (PLAND)  BEBRZEJE (PD) Bk
Bt (NP) I BELH AL (AREA_MN) - 34 B
SR FRAC_MN) (R FEHREL(AL) 7 B IR, 1E
SR 3B Shannon ZAETEFSEC( H) Shannon
BIS) EEE(E) (S840 ( CONTAG) RS
B (AD) 4 DHERR, HEFT 5OUAS R 4317
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Fig.1 Land use map of Aerla in 2013.

I . 4 Farmland; I ; #k# Forestland; Il ; B b Grassland; IV 7K
i Water; V. Z5HH Unuse land; VI. A Hb Building land.

2 ERENH

2.1 A BEHAIFEIE

HH & 1 AT, Bl 7R A e T 0 - 2R R R
24 A 09 XS 0 TR ) 529 . FLUR Oy el 23
PRI HE. D\ 2008—2013 4FE4- K RIS AV SR F | A B R
TR b AT 2 1 el 34 T A 152 P b AT — 7 A 38
B A BEABAK.

IATRAE BE 48 HORNSF- Y B H oy 4 Ok L 6 FhBE
PR AL B AR AL YA B 8 IR, A B e 11 4
PO 1.0~ 1.1 Z (8], Ud B 45 2 R (%) B HOR IR 4T
FU AR T57 B A XS SR, 4 PR M 1) 3R 4 3 i i, 40
PR, R 25 IN ML 4R v TR S AN L)
25 R M 2 B TR M U R T e A FE ) b Bz {7 Ak
THE R AR B IR S A A 570 FH L A SR 4 P R 4k
W 5 VR 25 A 5 O B v PR bl R R e SR A

R 1 FU/RALEE 2008—2013 FEHTHRERIKFE SN FHISEH
Table 1 Landscape metrics at class level from 2008 to 2013 in Aerla
HRRIK TP EL Ay A M Ol SR M IR, 75 [N
Type level index Year Farmland Forestland Grassland Building land Water Unused land
BEHLHI AL CA 2008 18104.46 2986.84 8270.63 669.69 594.21 3976.89
(hm?) 2010 18094.80 2986.84 8270.63 679.35 594.21 3976.89
2011 18094.80 2986.84 8270.63 679.35 594.21 3976.89
2012 18093.05 2985.96 8268.00 684.61 594.21 3976.89
2013 18093.05 2985.96 8268.00 684.61 594.21 3976.89
[y AEpda 2008 52.3 8.6 23.9 1.9 1.7 11.5
PLAND (%) 2010 52.3 8.6 23.9 2.0 1.7 11.5
2011 52.3 8.6 23.9 2.0 1.7 11.5
2012 52.3 8.6 23.9 2.0 1.7 11.5
2013 52.3 8.6 23.9 2.0 1.7 11.5
KEH B NP 2008 81 431 730 26 257 6
2010 81 431 730 27 257 6
2011 81 431 730 27 257 6
2012 81 431 731 27 257 6
2013 81 431 731 27 257 6
BEHL & PD 2008 0.23 1.25 2.11 0.08 0.74 0.02
(patches - hm™?) 2010 0.23 1.25 2.11 0.08 0.74 0.02
2011 0.23 1.25 2.11 0.08 0.74 0.02
2012 0.23 1.25 2.11 0.08 0.74 0.02
2013 0.23 1.25 2.11 0.08 0.74 0.02
S BEH T R 2008 223.51 6.93 11.33 25.76 2.31 662.81
AREA_MN 2010 223.39 6.93 11.33 25.16 2.31 662.81
(hm?) 2011 223.39 6.93 11.33 25.16 2.31 662.81
2012 223.37 6.93 11.31 25.36 2.31 662.81
2013 223.37 6.93 11.31 25.36 2.31 662.81
TR S ) 2008 1.03 1.05 1.04 1.05 1.03 1.08
FRAC_MN 2010 1.03 1.05 1.04 1.05 1.03 1.08
2011 1.03 1.05 1.04 1.05 1.03 1.08
2012 1.03 1.05 1.04 1.05 1.03 1.08
2013 1.03 1.05 1.04 1.05 1.03 1.08
RAEEFEEL 2008 78.0 51.1 65.4 79.2 21.3 89.5
AL (%) 2010 77.9 51.1 65.4 78.9 21.3 89.5
2011 77.9 51.1 65.4 78.9 21.3 89.5
2012 77.9 51.1 65.4 79.1 21.3 89.5
2013 77.9 51.1 65.4 79.1 21.3 89.5
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JE B A KT IKIERAR , FR B KR A A0 35k 4.
2.2 SOEEELE

BEHL S BB T 3 BB AR AT A3 [
i SIS R R AR B | BEER AR i 2 B
JEE RGP SA B TR /N e Ak R P 2R 1
TLAE BT X BESR i 5 22 1 b E h Rh SR e
FH RS /IR R 2 > 7K k> 4 B > 28 550 b > 23 7R
Hi NBEER 2% Bk, B b e R, LU A bR, 2 %K
I RT 1, SR IE U 7K 3R> A FH > 3 5 b > 25 PR
Hi WA BES R BOR G, Rt bR | 28 550 F A K
B AL TR (BI4KTF 30 hm?) |, 1 4% HFNZS TR
Hu IR F = K (T 200 hm?).

ZE b R BES U £ | BEH i K (AR
Hi i 2 A5 ) , H T $4 B e Bt Ak T AR AR L
U, IR DX S5 O AR A A 8 v 1 A Sy e | O
SRR IR 7KK, A A R 347 4 15 . 25 TR L ) - 22 B
AR i K, B S5/, U 28 PR B R 45k 5
B HWFFE AR S A B AT A2 Ak, S AE X R UE 1R,
T WAL R e 1K
2.3 SRS B

SO FENE RN S B ME AT AT Shannon Z2REP: 48
$ Shannon ¥ 5] FEAE ¥ & 1E FF  JRAE LR B 4R
o F 52 S Shannon 22 B 18 B0 B W45 #4 21
W REES) |t 2 AT %0, 2013 4B R $74E Shan-
non ZAEVEFRECH 1.28, 544t IX (1) AL P8 5k
PIE (1.6) HH Eb , ] R $97 4 A 555 00 22 8 P 7K OF- 55
i, BEH 2 R4 4 80— Shannon 5] & 8 50— & 1
0~1 2 [a], 54t X 5 0034 57 B 48 By ¥ (e
(0.63) FH L, 2013 4EBT /R F B A ¥ 5 BEHR %50(0.72)
W 5, T H BT R AR ) 45 2 TR G A AR AN 45

5 T i 8 B i SO0 S AT A 3% R R 0 2
Pk, RAEFEFEBU W I A R AR RR R Y i 6 2
AT LA B, B] 7R P EE 5500 43 A1 1Y) &5 4 5 AR, HL 2%
AR FERR N A, B B R S R A

F2 F/RAE 2008—2013 ERWKFHENIEBIEE
Table 2 Landscape metrics at landscape level from 2008 to
2013 in Aerla

A I R AL Shannon Shannon BAEF
Year CONTAG  ZHMEREL WAL Al
H E (%)
2008 43.63 1.28 0.71 73.0
2010 43.58 1.28 0.71 73.0
2011 43.58 1.28 0.71 73.0
2012 43.57 1.28 0.71 73.0
2013 43.57 1.28 0.71 73.0

2008—2013 4 BiF5% X 5 4 i 415 B0 4 48 i 48 45 5
ARV AR, U6 [R) 2R BEH AR B R A A AR
2.4 FOUASRARE S 9K S

WA SCHR > AT X A B, B EAS
- TR B B AR Sy AR i BRI T GDP
AR = R 7 D B A S 8k 5 I

BAR , VA ORI A 5C 0 B AR (8, 0GR 23 A 19 3 7%
I, S HTEK S R 2R X S AN S A SRy B Bl g AR
2.4. 1 WAIPERROC T 4% 5 R RS 4 Fh R
TP BB v A3 ) R G B, O EL T A s 4
TEAS A SR8 , HAR B ST R DL i 4
A B R S0 R G 2R B R — 20 B A DG 4
1;)?(201 .

H 3 3 ATLUE H, BF 5T X 4% A BB 1 R 5
N U 2 IR AR OCOC R T S AR B P i R ARk
B =E  GDP | & B2 Sk BUf7 7 38 A 56 56
ZR S B ) R B AR N R B R A
KKFR, M GDP AR S B R ™ 2 LA &
B WAL BB AR B 35 A IE A SE S R T 4h, K
SR 23 R 1 1 B e v AR AZ 2 28 T R 1) R T 4K
55, o AR,

2008—2013 4F[1], 4% H i Rk 2 FH X 38 22, U
MR 11.41 hm ™ MRHE 51l A T AR 5301920 0.88 Fil
2.63 hm™, B0 H T FR B 0 14.92 hm ™2, DAL T80 14
FHOCAMATT AT, A T B R A8 e/ 5 8 0 R R i
I R OEOC R AH I R ECH 0.909 5 L b FlAR - 1Y
GRS I 5 20T Rk JRA UG OE R (HR 1 35 A4
KZRHCH 0.789  MEA AU EFR 5 407 & J 2 1 35 1E
FHOG FHOC R BN 0.964.

F3 PRI 2008—2013 FEZ AR EREH S EF
HIEMEXRE

Table 3 Correlation coefficients between landscape metrics
and socioeconomic data in Aerla from 2008 to 2013

ARt G AR H it i S
Data of social Farmland ~ Forestland ~ Grassland ~ Building
and economic land
JSYNEE-" 0.912" 0.807 0.807 -0.972* "
Total population 0.031 0.099 0.099 0.006
GDP -0.909*  -0.789 -0.789 0.964 " *
0.032 0.112 0.112 0.008
M= -0.958* -0.718  -0.718  0.979**
Gross output of agriculture 0.010 0.172 0.172 0.004
& farming
MR i -0.975** -0.632  -0.632  0.967**
Gross output of grain 0.050 0.252 0.252 0.007
LGRS ¢ -0.951* -0.741  -0.741  0.981**
Amount of livestock on hand 0.013 0.152 0.152 0.003

* P<0.05; * * P<0.01.
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FH ISR LR 22 55 A& Holl i & e A7 AE
IR B3t A R aod B T B G A T i AR s 37 1 AR
Z IR E AR R, B 28 T S fe it 1T 31
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FE i/ 1) B 5 PR N T 05 e SR o 5 I 3 B
FHICC AR It A 1 b R i 22, 25
PR B R R R B

Li BRI, A% S B BB I RS S 2 A
LBHARATAELAEA SR | WA S H BEMRE
RS T I PTPRI SR R, BoA % & 5 24 s
Xof BREBR T AR A R T P 5 583 R R DAL e, AR St — 2B
KKK M7k, LR A sk 5 409K 5 1)
P AR S
2.4. 2 RO KO R GEF8 815 B B R
T D ENS W RPN T N S R (B Y
FR 73 32, SRt 0o b AR ik 2 ] R AR AR AL R H i
i [A) SCIRAR B A — 5 3%, X TR AR AR i A/
(1 2R 48 il . S AR SR AR TR AR 52 20 T R 4
il DRLIHC IS, FH R @ ORI o i, T LAt — 22 1 A Bk 5
SR G AR AR ) ST R

H12 4 AT LU 7R 5 A48 bn 2L W4 ARG ks
L BB AR R AR5 BN AR GDP AR G B
2 UL RSN FECRT GDP i 5 | IE | SR G
P8 R A B R iy R B i AR b T A N F A
GDP FYRUHE 52 0] AN ) 1 b 26 2 1) 52 i R B HE R A

R4 FI/RETE 2008—2013 E=MEBF/RETIRE N EFIK

BXRESH

Table 4 Grey correlation analysis of driving forces for
landscape changes in Aela from 2008 to 2013

(ARt G KM it i S
Social and Farmland ~ Forestland ~ Grassland ~ Building
economic data land
JSYNEE-" 0.8643 0.9341 0.9950 0.9075
Total population

GDP 0.7829 0.9590 0.8920 0.9905
ARHGH B E 0.6708  0.5936  0.6164  0.5846
Gross output of agriculture

& farming

HE B i 0.7128  0.6299  0.6548  0.6201
Gross output of grain

BB 0.3465 03386 03411 0.3375

Amount of livestock on hand

1) A BT80S GDP > A B > A bR it B
PR S B A S A 2) MR . GDP> BN DB B
SRS AR B > B AR S B 3) H M
SN B E>GDP> R B &5 > Ao 87 1> 5
WOAFF= LB 4) AU M. GDP > BN FHERS FR B A
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I B R EEHE R, v LA B A R 4 2K
BB A AR 08 S [ 3% 0 32 22 1) 52 i) R 26 4
FA BN CECR GDP Ak, HoAh 52 i R A HE P —
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AR AAT — 28 20, 1T 38 POAER= R s e/ | BEAR ]
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A DG4 B B T R 440 el ) () B R ™
e, VTR TR AR R 7 i3 o Al R AR K P
58, AT (5 7= 28t 15 48 ol T R 2 o A X S 1887 5 A, A
BRI F AR HER G PR R £ 7
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T3AN, 32 N VR A ) B sk B ) b SR AR
FE 18 58 I A T R R ke o 5 A T 488 0 .
FEAHSG 3k 5 R PR SC o BT I 25 SR 5 W & K 4
DRI ATHT (R 25 SR 3R I, 532 i 58 b, X e 17 AR A e AR
U R N AR Ak T 3 HROAA A Sk B0 H% i 5
AR 156 ER T R S R T O R
FEAS 2 5l o A Y B R, N A 2
R A A R R A ) LA

3 it it

3.1 BlsRPEAF S A S T AR R

1 R BUIR Y 2 Atk - 23 M 2008—2013
AR TKEY IR S b R TE BT 7R or B 1) S LA =y AR A
L HAAL WFFEIX S B SO0 Jmy HA A R R AE
BT JR P B e F2 B - MR e T S R R R g
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