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Spatial Autocorrelation Analysis of Land Use Patterns of Ganzi County Based on DEM Data
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Abstract
346 grid units were divided, and the global and local spatial auto-correlation Moran index was calculated based on the observations of the area

We analyzed the spatial autocorrelation of land use patterns in Ganzi County based on land use and DEM data from Ganzi County.

of each type within each cell.The LISA distribution map was drawn,and the cultivated land, forest land, grassland, water area and other land
in Ganzi County showed significant spatial aggregation, and it was HH clustering, and there was also LL clustering phenomenon in forest lands.
Combined with the elevation and slope factors extracted from DEM, the influence of topographic factors on spatial autocorrelation aggregation
characteristics was analyzed.The results show that the agglomeration characteristics of various types of Ganzi County are closely related to the

topographical conditions of the corresponding regions, and the topography is an important factor influencing the land use pattern.

Key words

1 A —Hu 7 [] rp , — oA B R 9 1 5 A AR )
VA AR A DGR R Sy 2 18] B AH DG , 25 (8] B AHOCBE
P8 B R (1) 2 [B] 43 e s, S EE R 2 BRI 1 RS 60, S
23 )50 (0 B8 A 1 B0 AR B 7 b R P A B 2 4,
Hh, b HB A AR S 423 ) [ G 7 [ — B 58 X, 4% 4 b
T FE RN 8 ) 2 TR] 43 A7 e A DG AR AR A s BT Y 2 ), 6 B0
T Rz ISR, MSERTTE R, [ P 2 A 1 T Lo
TR L AR S s 18] AR C AT OL I A, %
A GTF 18 N, LA BT PR M 288 A T RO AR 1, 43
T DX 35 A ) PR R B9 28 )R A

ARG NG sh i JEht , 2 1R AT 0 =25
FANFRE S, W ZE R A AR A e TR, WAE
Sy [ P A = ) FE A S5 A LA AE IR S rh i R R T
HATIHT o AARBCH £ B - R A J i 2 0] SR AR 4, 2B
F 0 A R R R 2 (8] B AE 2 A H B SR R RS B AE
A S5y, A X G MY B T AR (E, s E 5 £ 1
FI 3 RAERHIE S R, DI b 77 RS A 2k 1 b AR 45
PR, Wit — B HERARKM S LA XA, F 8L
F T
1 #REFHZE
1.1 SRR R  HH&EAT W) Ao % B G M
(99°08" ~100°25'E ,31°24" ~32°54'N) , [fi L 6 739.39 km®, {37
THEWT LU Bk AR b i1 2%, iR AE 3 325 ~5 688 m, EL i 4K

TEEEN MER(1966—), %, wl B LA, T, AFR Z0%
5 ARFRATARL, «@BEEF, 3, AT
P OAFRLELEASM L ARTRATSHL T TR
RFTBAR

I HEE 2019-08-21

Land use patterns ; Spatial autocorrelation; DEM ; Moran’ s I index ; Terrain analysis; Ganzi County

3 410 m, 2 B ) L JE A S 9 X, i 7 e e B A — 3543, v
L FEIR A5 BB R AR IS, M3 5, FAT B it iy
PER—E R, HARE THE 2115 BN EZRIER
S H OB A bR 2 R R AR A | R
by 7R SRR A P b 5, S A T by DASTE A S B 4K
P58 M5 M Ry RS T A A BT LR 79% , Rl
MHL BEHL, 735 b 13.0%F01 3.7%

1.2 #IEKERAIE  H AR R BUR B SR IR T H
B NRBUR , EdiE 28 ks £l , e R 1:100 000, 7
ArcGIS BRI AT o AL Ab B] 45 3 H A B+ 3 1) &
(B M K proe X R 434 346 4~ 5 000 mx5 000 m
R IXIAR BT , 1 IO R BT P 4528 FH i P T R g 228 [] [ AH G
Sy s DEM. £ m R ofe 19 55 [ 1 M2 K =) , 40
B 30 m, B AR B , Ak bR &R Oy UTM/WGS84,
FIH ArcGIS Hf4 R FH SR 18187 453 272 (Jenks ) 43 5 Bt i
AN H S B0, SR R, Al 4R ) R 05 4
sy 6 Bt (K 2) .

1.3 #WRAE

131 ZSi 4 ey ARG, 4 JRas () F AR R Bs 5 1 2
W] [ AR BERAE T 2l zs 1] [ A 55 4E Moran” s
I.Geary’s C Getis”s G FUbR i 2 1 81 45 , i AF 55 O BIF 58 XF
GH AR MR A #2507, B4 ) Moran” s T #1745
JE s, Ha AR P R

p 2 Sy (=)
2

I=— . (1)
So E’] (xi_&)z
1.3.2 ZE[WJm# A A, 42 Jmzs ) @ AH 24 b 2 2L 0



60 GRS A 2020 4
Do 7EAEANBIF SR DX N 19 25 (R AFAIE , T JE R U R AR sl
1) B G3 A  ARIEE HE—25 3 B T B R B A T AH DA
M, K FH Moran 05 &l as Ilﬂﬁﬁfﬁﬁjﬂ’é‘ﬁ‘(local indicators
of spatial association, LISA) """ >fe 21 i 5 A2 5 5 4 (1 ELAAC 1%
B0, DA — 2550 H 5 B b A 25 18] 3 A Rk . JRy 3 Mo-
ran”s T ITHREARAT
I, =xi'éwijxj' (2)
L33 JHXHEIF. AMCHEHT ArcGIS P 25 A0 15
SEPR, A SN Ok i 2 AR (]2 00 2 R 2 3R A TR A
PEGET . RSN 2 2 (R SR A i 5 5 1 A B TT A Ry 43
XG0 HE A LA A SRR B 0 (0 BT T
15/ IMA e KAE R BE T/ T ARSI R R .
2 HEREHH
21 HEETHAHALBEMEEIN A0 R iy
BALTT PN 25 28 b T ARV Sk LI A8 3 axk 42 SRy A G T =%§ﬂ*‘&*
2, R AreGIS B H P E Bk bR a1 . e 5
Hb RN E A T #17%) Moran”’ s 1 { . Z score Fl P value( £ 1), LIS 0510 20 30 4(l)<m
B bR FH 928 8] 3 A RRALE
i | A A 0 95% 0K 1= B A b B1 e A
IKIRAN LA LY Moran” s T35 1A, B I AT HE 48224 Fig.1 Land use of Ganzi County
a & b
B
P 1) R
3 313~3 778 Hl >8-~15
>3 778~4 106 | >15~21
>4 106 ~4 367 > 21~27
I >4 367~4 625 Il >27~33
>4 625~5 883 >33~ 75
0510 20 30 40km 0510 20 30 40km
B2 HHESE(a,m)RFE(b,°) BIRSH
Fig.2 Elevation (a,m)and slope (b,°) distribution of Ganzi County
B, VA H AL A R T Bl b, Bl KSR 2.2 HERE LR ARS=E B EX S
PRI T R A [A] AR OCRAE RIS [ AR PE  7E45 M 2.2.1 Moran BRI, BRI TR 02 () ARG 24 4 28

WA PUEASE M, B FH M Moran” s T{E A%, H P 1
ik 0.944 394 SR T [ AHC B E MG, B H BB s

Mo =S ) oA oz (B R AL BL G, R BEHL A , 505 2 R i s
(] FAHE AT S X IR & GE i o br 22 s bt 6

1500 HH J4E | LL R4 HL 58 # LH 5% . FIH Geoda #X
1221 Moran HUsi I (11 3) , Horby B AR AR Ry B> IS BT
)25 M 2A FH TR AR, DA AR A oA B — 1 I B C ) 45 1 288 FH

TR RS (R i, B KR 408 B A4 1t 248 Y e T L, 3 7 257 )



48 %6 4

R BE AT DEM é9H 2 5 A A #6521 @ 48 £ 547 61

KA, B Moran’ s T $8%4,

*1 EXITHAALEZTEAEEXEZERE
Table 1 Significance test for global Moran’s I of each land use type

I IF
Liaril%flljs)fﬁ% Moran I Z1 vaﬁe
kit Cultivated land 0.569 149 15.042 804 <0.001
Hdth Forest land 0.679 955 17.368 319 <0.001
FT b Grassland 0.472 528 11.895 016 <0.001

7% i Construction land  —0.033 350 -0.069 748 0.944 394
7Kk Water area 0.341 051 8.904 793 <0.001
HoAtls JHI 3, Other land 0.424 746 11.051 155 <0.001

T Z (PR IEZE MR E, P DA, Z 5 P AHORIR, Z<- 1.96 8 Z>
+1.96} P<0.05, B EAFHER T 95%
Note:Z is a multiple of the standard deviation, P is the probability, and Z
is associated with P.When Z <-1.96 or Z>+1.96, P<0.05, that is,
the confidence is greater than 95%
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Table 2 Topographic characteristics in HH significant cluster region

of Ganzi County

WA Altitude // m
AR CPIE BRE CFE
3313~4 711 3 699.33 0~52.60 14.14
3409~4 819 4133.90 0.20~57.15  24.56
3 884~4900 4 394.38 0~42.70 17.69
3313~4 805 3981.94 0~44.26  13.94
3520~5584 4603.83 0.16~64.23  23.15

+ MR 2SR Y Slope //°

Land use type

#ih Cultivated land
b Forest land
Ol Grassland

JKIR Water area
HoAth 4 Other land

*3 HHE LL BEEURERMHMEHELITHE
Table 3 Topographic characteristics in LL significant cluster region of

Ganzi County

I ISR
Land use type

MR Altitude //m 3 5 Slope //°©
AGRE  CPE BRE FE
#kHb Cultivated land — — — _
HiH Forest land — — — _
il Grassland 3481~5871 4166.24 0.16~72.70 23.71
JKIR Water area — — _ _
HoAth FHb Other land — _ _ o

TE =" Sz ok A% B0 T AR R B0 22 ] O oA 52 B 3 11

LL SRARHFAE

Note; “—" indicates that the area occupied by the grid cell area does not

show significant LL aggregation characteristics between the grid cells




48 %6 4

R BE AT DEM é9H 2 5 A A #6521 @ 48 £ 547 63

i e 3 AR IR LLbGE [ 28 BT, by AR PR
IKSCRAEBOA RS , BOHSR AR X BRI . A P 3 7 PG
AR AR B HH SR, oy T HA 1 M 32 202 AR PR B ot
IR AR P 4 -, B R T M S 3t 55 , U AT g 8
S H R AR R DI, 1 XA 5 B b ) P it A 3
B4k, H Y A 2 Ne 55 DX, A X R ROk, — L B
BB RS ME FE RO, A T R T R SR AR
3 Hig

WP EE T H A s A K K DEM s, Jal
346 AN IRE AT, LU AR L0 P9 4%t 2 T AR D L 22051
ST R RS E] A A OGS 22 35 K (Moran” s 1) , 227 LI-
SA J3 A &L, 45 G R AN BE R - — 22 0 B T H A A%
PRE W ERR XL AL, EREHEWT

(1) A L ol 1) P 256 250 2 i) SR A PR 0 A |
M 7K R G Al P 4 ot 2 7 S L 95% B K SF- Y
Moran’ s | #5085 9 1E AR, FR W1 H A0S 4 Bt S i 2= (0] 7341
PR T A s (A SRA M s A BT R i AR
Jozs (6] 2REE , W REHL A o

(2) BB HH SRAE Bk A B sl 0 i A 25
TIAITR MR TE BB T A8 b 52 O 2 2 1) HH SR 4
Mo AE B IR B T R A HH SRAAFAE, iRk bRt
IR L A S AR S e DG /A 5 DX e Bt W 5 DL SRR 5 Kk =
FAErPALOAI R R4 B HH SRR s FLAh I b T 2 A P4 A R
kLB HH SRR,

(3) 455 1th DEM $ B4R JRE 2 AN [R5 A LE-
SA Z3AG 1A, B 25 # 2 HH FI LL B4 B9 HUE ARAIE , #E 2%
A P B e ) P 2 R SR A B S 19 5 LR AIE A
SN ER o

S 30k

(1] MR, 56 TN A R R 23 (a5 70 e [T ] M3 ot
2007, 26(5) ;:1043-1054.

(2] Z2E BRIT.= FlA RRAE IS 1988—1997 47+ MR FHARURHIE 23[R 53
BTl ] BARTRIERAR, 2004, 19(3) :307-315.

[3] BAMER HEEZS R A TP T ik e [ ) ] B Rl e, 2009, 28
(1): 1-8.

(4] HHLIRE, RS R T IR i F M ER 20 R 2 TR G 5 HT
[J].1lPafess, 2018(1) :35-37.

[5] =gz T HRIRIRS R S R st ARl T : AP R T E 3]
[D].Bl#D: BB TR, 2017,

(6] BHE7, SKilEs, MRsdhm, ST DEM [y Lk + Hof F2sa] AR
Kb ] Al THZS12, 2012, 28(23) :216-224.

[7] FEIE, HbiRF, XEHFET DEM {9 R FZS [ E AR SRS R b [ ]
AR ,2014,42(23) :8009-8013.

[8] BZRIE, 54, BEss, L 3T GIS f LXK B+ HoR G B A AT
FLI] L TREER, 2008, 24(2) :101-106.

(9] B9, BEEERE, TR R s R SHOTE R FARS T
L] 85, 2007, 27(2) :310-312.

[10] ik, T, skoct, S IET2S R i EX 2 ST
[J]-HFERRY, 2005, 25(4) :393-400.

[11] T, KORHD, 4eigig. N E MR s AR R S 5
MRERIZE LI ] AU, 2017, 48(1) :128-138.

[12] Fei, JAfEa T2 BARDR i B - i s 2 IR T [T ]
BN EAABER, 2015, 31(3) :41-45.

[13] AERIR, SRERA, ScllEDs. DS AR M K 2 TR E AR OGS o)
AT RO R (E EREERR) , 2009, 34(7) :873-877.

[ 14] BREDEELT Moran St EAFCERS L ARSI T ]
FEAIFZT, 2009, 28(6) ;1449-1463.

[15] ANSELIN L.Local indicators of spatial association—LISA [ J ].Geograph-
ical analysis, 1995, 27(2) :93-115.

[16] ANSELIN L,SYABRI I,KHO Y.GeoDa:An introduction to spatial data a-
nalysis[ J |.Geographical analysis, 2006, 38(1) :5-22.

[17] LI H F,CALDER C A,CRESSIE N.Beyond Moran’ s I;Testing for spatial
dependence based on the spatial autoregressive model[ J].Geographical a-
nalysis, 2007,39(4) :357-375.

[ 18] 52&%, (a1, 2. ArcGIS 9.3 Desktop HUFR(E S RGN THRE( M ].
JEET TE A L, 2011

[19] #llr, mEE, XIFH, GG HIEH TS 5k SR AL ] H
TR, 2009, 64(9) :1058-1070.

(b5 58 )

(2] Bk, 7R, RS, S5 SRR LA e A 2 ARSI sk 5 4R
[J] BRI S,2017(24) 13- 16.

(3] EEARATEE R N RSSO SR L RN EBURT. B R A BB 2k
REFTITEE(2019 — 2021) [ 2].2019-08-07.

(4] FEERAT/KHR. RSk /Kb PR TSR 77 2P At [ 2] R
7K, 2011

[5] EFENGERI R AR R R RRv:: GB 3838—2002( S].4 .t
L FPERRGE R AL, 2002,

[6] ESFSBEKISEEHETTATRIIN] . FP RS, 2015-04-17(002).

(7] PRRRI, A RS2 AR AR LS5 A SENR AP 2 ].
2017-07-03.

[8] S, TR, LhIRSE , S5 /KIS Y E BRIP4 T 24N
Al AR ] BAEEERr,2015(9) < 15-18.

[9] F4me, fal L DA S MR TR TR R N T AR H 4%, 2018
09-17(014).

[10] 7R, Bk, Wim e i A St K s 2 I I B2 22T

FREE{F,2017(9) :17-19.

\ViREE ShitlE:



