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Abstract: The change of landscape pattern affects the regional ecological security and sustainable development. The study
on the spatio-temporal change characteristics of urban landscape pattern has a certain guiding significance to the optimization
of landscape pattern in arid areas. Based on the land use data of 1987, 1995, 2000, 2006, 2011 and 2016, the temporal

and spatial evolution characteristics of landscape pattern in Zhangye City were studied by using landscape pattern index

E&TH . FEARFAELTH (42101276) ; HR & FHEHIT0 H (20JR5RAS29) 5 FFK H AR EH 210 H (41661035)
W5 H 7. 2022-02-21; ™ 4& H ki B #3 : 2022-07-28
# WIRAE# Corresponding author. E-mail ; zhangxb428@ 163.com

http ://www.ecologica.cn



51 T A TR A S DT S0 SRy I 23 AR i —— LK i A 41 2035

calculation method. The results showed that; (1) The unused land was the main landscape type in Zhangye City in 2016,
and the maximum patch index and patch aggregation degree were the highest, followed by grassland and cultivated land,
and the grassland patch number and density were the largest. (2) The landscape pattern of Zhangye City showed obviously
regional differentiation characteristics, and the gradient zone of circle layer revealed the change of oasis-desert land. The
fragmentation degree in the first gradient zone increased firstly and then decreased during the study period, and the Zhangye
City expanded rapidly from 2006 to 2016, while the fragmentation degree in the rest gradient zones increased year by year.

u

In terms of spatial evolution, the change of residential area on the circle layer is “L” shape, and the unused land is “N”
shape. From the central area to the periphery area, Zhangye City was divided into oasis urban area, oasis agricultural area
and natural landscape area successively. (3) The horizontal transect revealed the land use change of mountain, oasis and
desert, and Zhangye City was divided into four regions: oasis urban area, oasis agricultural area, desert area and mountain
area. The annual change of landscape fragmentation degree in northwest — southeast transect is irregular, and fluctuated
through residential area in space. The landscape level index from the northeast to southwest transect fluctuated through
residential areas during the study period, and the annual change was relatively stable in the remaining areas. The landscape
heterogeneity of the central urban area was strong. (4) The river transect was divided into upper, middle and lower sections
by human activities. The landscape index of the transect and the lower section remained stable, and the unused land was the
main part, while the upper section had some woodland and grassland. The landscape index in the middle section fluctuated

in space, and the landscape types were mainly unused land and cultivated land.

Key Words: landscape pattern; spatio-temporal evolution; transect analysis; circle layer gradient zone; Zhangye City
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22 BEUL R

BEY MU K0 2 PP s e = 1 PO A5 R, b o 2 5 i o
AU DAL 0 B, 4 T 2 W A Jo R , % £ 10 40 R0 B A0SR0 1T B L, 5% 40
G200 BRI bR BHE KD SRR | B b P R BRI FE N T 46 67 K
- B BRI BLFT 4 L (PLAND) | BEHLHE I (PD) BEHCAKO(NP) RIEBERSB(AT) | BOLACF 1B U A
BEYSEEC(LPL) U (ED) TR 2 REPEH S (SHDD) | B4R K 51RO (SHED) (% 1)

3 ERAW

3.1 BRSO R R

2011—2016 4F + b F| FHAS (b A BN, T BARFR P, A SCHE L 2016 4F Y 1 b R FHBEAT 0B, sk 4 Tl 5t
WA A b 7 BB, 63T 60% , SR e 38 S S L 5 RE bk 22, R R #k b, 348 0 109% 5 W i | JE A
Hiu T FH R A B T b Y TR | 38 AN R /N 3%, R BES AN SR £ R A TR
P BESRECRE H I 1 10000 A 5 ol A AR & B FH e /b BN A2 1000 4> SESR 5 2 de R Y 2 B
K 0.41 A~/100hm? , T BH A % P88 2658 2 5 Tl FH b BRE B 285 B fe /1N, S A2 0.01 A4~/ 100hm* - A ) FH b %) 5 R B

http ; //www.ecologica.cn



2038 xR 43 4

PARBGRE T 35.43% W BESRAEH B 8w s Wik 2wt Tl s A gt Bt e/ S R 0.1%, R
FHHB B R AL FEFRBUROR  3A B T 97.73% ; e ff i, Foe @B s/ BARTI S, AR 3 0 BIF5E X R
DL SR, e K PEHAR RO REH R R fo sy, B O MR B B — 1R 25 R G ANARURE 5 5 b 1 BEBR A B R 4
JERR, YW AP R BESR BRI B B R A I 2 REPE DN RESS X RS RGN RER AR (£ 2) o

x1 FSUEREHESTFEX

Table 1 Ecological significance of landscape pattern index

SR R £ CERO= -8
Landscape pattern index Ecological significance
KRR S e Fh BERZE T 7 SO0 SRR T 43 L, O 0 3 B2 3 R R 4

BEY R FLUE 43 L (PLAND)

Class metrics %;X%%ﬂ“” )

V07 TR M BESE, S e 1 S5 UL A B (4 1o R B DA R A 25 ) |

Y N
RREE(PD) SRR (B i )
BEHAC(NP) %xﬂﬂfﬂiii}w@%iﬂl,%J%M#Jﬁﬁ%ﬂb&ﬁ*ﬁﬁﬂ@féji?ﬁi@,ﬁﬁﬁbﬁﬁ‘ﬁ
B
RAEBEFREL(AT) TR R AEAR Y (KB R i B 2
SRR K BEY R LPD) FOUL A 5 R BESR A TR R LS AR (AR 43 LETE ) | X B AE 2
Landscape metrics AT FEE 0, LR 725 P T L N8 30 1 A7)
W (ED) FITE BB A 1 25 ) K B 22 R DA Ak s SO TR B, S ke R %) 8 e b
EEm TR IR P A 20 ) G P A | S 22 0 S A L AR 133
B 2 RE R P % OB0( R, T B O 2 RE M
T4 S RERE R SHDD) ig;ﬂ&ﬂﬁz#%ﬂ]#ﬁ P, % B(E B, U B SO 2 R I
BAYI I HE L (SHED) FMEA RIS o3 A i ) 5B SHEL = | R e K EZREVEDS]

F2 2016 EXFHEEKFESNIEFIFE

Table 2 Characteristics of regional type horizontal landscape pattern in 2016

SO BEH LA 43 b BEYANEL BEYu T KPR 5L R
Types PLAND/ % NP/ A~ PD/(~/100hm?) LPL/% AV %
HHb Arable land 12.0957 2122 0.055 2.2374 96.6059
s Woodland 9.3457 8829 0.2288 1.1017 92.7234
Bl The grass 17.2863 15849 0.4108 2.8424 91.7151
1BH Wetland 0.7005 1532 0.0397 0.0238 84.9339
HEEBEHIHL Other construction land 0.1827 596 0.0154 0.0337 68.938
JEAEHL To live 1.0314 5713 0.1481 0.1165 84.4554
Tl fiH Industrial land 0.1761 332 0.0086 0.0084 91.6113
KA Unused 59.1816 11472 0.2973 35.4291 97.7298

3.2 FOUZKE B B o RRRAE
3.2.1  BZBREA 7 SRR

WFFEIIPT , WSRO 58 80k il LPT 8 40E 5 1 B BT 58 T R 7, 2006 43k B AIK,
TESR 2—20 B NASE T %, 1 ED SHDI 1 SHEI 850 A 5 LPT 850 A i, 58 H R 56 1 SR |
A2 T ABAE TR SRASKIN] , R 5 2%, S SRBF B L34V T e, e B T R A RS % HL
ol XA K, - Mo R AN 32 B2 5 R BEHC O 38 b T 5 A0 S I DX 35 T B8 s B e o S D)
NG5k, FEE IR,

WA A LPL S A« L AR Ak 5 B 50 AR 3 5o 2R ) S SR80 R AIG, TR DL 34 UL 2 43
FER oy — PP, 5 1—3 B EEHT N ARG e, LSS 1 BB By PN s B M 5 4—20 BRJEEAF N, AR fbla T 7 2%,
TESE 4—T7 BREEAT N, E LSRR HE L, 55 7—20 BAEEHF N, 35 B SOUZR AL AR R KR I, ED SHDI Al
SHEI ¥ 5 “M” RIASAY, 555 1 4 BE AT PN S WL AR B 1, DL AV B e v, 8 2 TR R A K BRI oAy i A b, L 4 v i

http ; //www.ecologica.cn



51 T A TR A S DT S0 SRy I 23 AR i —— LK i A 41 2039

Fr O3 S TESS 2—11 BB REAF NGB AL el s, SEOMOC B D/, LA 2 BB EAT A ED IK B AR, LR BT A BB i
G Z R, SO A3 R R E A e s 756 12— 17 BB BEAT B Wi 5, RSO0 BT P Wit ot | B e 1k
FEHE R 5 56 17 BBBEA 5 SHDI H1 SHEI $8 802 AWl IN | 55 WU T FE 0ok /1N, ELAE 2R 17 6 BE A PN PS5 5 B
{8, IS M Z RV o E 5, SO R/ N (] 3)

—=— 19874E —e— 19954  —4— 20004F —v— 20064F —e— 20114 —<— 20164F

85-< 55 |
75 + 50
— L o 45t
X
5:65 240
HE S| 5?@35_
%‘gﬁu- =23
=& ®z 30+
By 35 X5
K 8 < 25
S RT
B 5 o5 | 50
q Ne = 20
15 15

0.7
¥ 2 5
7] 'g 7] 'E 0.6 +
o2 &£ g
5 B 0 X
5 ® 205t
N » g—?yi
RZE=] @ g
2 g = S
=] = o g
£ = 204}
25 2
% @
0.6 S ST S 03 P S S T S
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
6 ¥ ## Gradient belt/ 4~

B3 1987—2016 £ B EHEH LEWKFESNEF[IEHTLE

Fig.3 Index changes of landscape horizontal landscape pattern along the circle layer gradient zone from 1987 to 2016
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Fig.5 Index changes of horizontal landscape pattern in river transect from 1987 to 2016
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