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Fig. 1 Location map of the study area
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Tab. 1 Image information
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Fig. 3 Zoige wetland classification system diagram
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Fig. 4 Wetland classification result chart
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Tab. 2 Average classification accuracy of Zoige wetland from 1991 to 2020

2005
Pl

2011 ? 2015 ? 2020 If B v
I i
I s
[ St
s
g

020 40km 0 20 40km 0 20 40km [

S — L1 1 L1 1

4 BIHEERA

b RIE] bk AR AR e BT Fifi) P HAth
FHPRG 92.19 94, 95 87.43 99. 43 70. 83 95. 69 99. 27
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Tab. 3 Landscape pattern index
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Fig. 5 Change trend of wetland TA and AREAy from 1991 to 2020
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Fig. 6 Change trend of wetland NP and Al from 1991 to 2020
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Fig. 7 Change trend of wetland LLPI and SHDI from 1991 to 2020
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Tab. 4 Wetland component area transfer matrix from 1991 to 1995(km?)

1991 4

TR bioiRg| VA SERES HAREE B b, i f] HoAhy

bR/ 171. 45 1. 62 22.27 13. 26 12. 70 26. 88 9. 05

bisiRg| 15. 09 17. 36 15. 48 13.55 0. 04 7.70 0. 46

1995 4¢ Vv Rhed 23.22 7.83 769. 78 123. 64 0.74 16. 66 3.81
FATREE 33. 50 0.18 422. 84 3576.76 16. 71 700. 70 41.18

b, 60. 07 0. 46 19. 90 25. 34 90. 50 52.13 17.13
Eifq) 63. 69 0. 09 23.59 723. 40 54,77 472247 179. 74

oA 0. 00 0. 00 0.31 0.50 0. 00 0.71 0.01

H 2% 5 A1, 19952000 4F [a) Ja] 3 1] A% 7% 1
FERADN T, FEAL AR 44, 82 km” . W1 A
HNER R A R I R A 74, 30 1) T AR ] Ah %
. R ING RS o A TR R GRS ALY L

R RN 389. 9 km? . HiAS TR 5 1) i fa)
& 118 T R ] Ll 24 78 i ARURH LU o LU e K, B RS T A
1496, 36 km” . FE #R b 250 ) AN RS TR A
KA, Fofa) FE ) RS, 0] SN RS Fa oA
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JERZEH R BN 1 286. 04 km”

5 19952000 42 328 5 d AR A5 46 4 (km”)

Tab.5 Wetland component area transfer matrix from 1995 to 2000(km?)
1995 4
T3 NIl YRR PE FATHE it Hifi HAth
R 130. 88 11. 08 38. 09 45. 86 25. 65 201. 37 0.03
WA 3.39 17. 94 46. 76 0. 81 0.02 0. 38 0. 00
2000 4F Ve TR 21.41 10. 78 428. 08 117.91 14. 60 141. 44 0. 07
FATAPE 11.55 14. 62 389. 90 3102. 38 23. 88 234. 35 0. 59
i 21.21 0. 38 7.51 24.31 92. 05 246.76 0. 00
Fifa) 44. 82 7.71 31. 49 1 496. 36 67.79 4921, 88 0. 39
HoAtb 23.99 7.14 3.88 4.70 41. 60 22.74 0. 42
&6 2000—2005 4 i b 20 5 & A2 4445 4E 4 (km” )
Tab. 6 Wetland component area transfer matrix from 2000 to 2005(km?)
2000 4E
A3 WA Y inPE FARTHEE it Hifi Foflh
SEN 105. 73 8. 10 12. 49 24. 67 9.18 25. 30 18. 47
b RIE] 5. 36 11. 42 2.23 0.49 0.12 0.07 0.07
2005 4F e TREE 72.96 46. 76 427.97 836. 10 33. 24 241, 96 15. 25
HA TR 47.97 1.48 15.25 2 138. 66 6.78 1 286. 04 10. 80
it 17.58 0. 04 1.87 1.46 52. 11 21. 39 32.42
Hify 192,19 0.61 184. 00 760. 48 288. 40 4 934,76 25. 65
oAl 11. 20 0. 89 6.68 15.78 2.40 61.09 1.84

I8 7 A RIVAT O 2 BRIy 1) N, [ 1
Rt T BUAR S B2 A, a R B MR (1A
35. 26 o AR IIA e AL T . DA P R EER
A 6] S B, ) A1 B 19 250 R AT 694, 09 km®

R R TEPE, 279, 28 km® FER M, BT
R SR IR ) NFE RS, 1) SRS 1 58 HH 28 1)
Py g B AR AR o L K, ) [ R A VR R A% 1) T
R Bk

RT7T 2005 —2011 iR Ho 20 5 F AR 445 4B £ (km?)
Tab. 7 Wetland component area transfer matrix from 2005 to 2011(km*)
2005 4F
KR b RIE] VeI IRPE A THPE b i ] HoAtb
T 130. 24 6.97 100. 32 98. 47 7.84 258. 77 13.57
Mg 0.29 7.95 0.05 0. 00 0. 00 0. 00 0.03
2011 4 PIRIR 13. 64 4,22 541. 27 145,19 2.55 191. 43 2.83
TR 23. 24 0.19 694. 09 2 630. 72 2.01 2 265. 26 46. 88
Wit 17. 27 0. 24 39. 24 11.55 93,72 94.15 1.78
Hifi 17.12 0. 07 279. 28 676. 10 19. 09 3 477. 36 33.57
FAtb 2. 11 0.11 19. 92 28.22 1. 67 98. 62 1.17
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Tab. 8 Wetland component area transfer matrix from 2011 to 2015(km?)

2011 4E
T3 NIl YRR PE FATHE it Hifi HAth
{EN 135. 36 0.19 8.32 8.65 11.51 3.83 1.32
WA 6. 40 8. 13 17. 10 3.06 0. 20 0.03 0. 34
2015 4F Ve TR 92. 60 0.01 620. 28 1 106. 91 23. 90 488. 16 33.22
R TR 137.97 0 81. 44 2 545. 33 10. 79 701. 30 32.09
it 20. 87 0 14. 67 8.97 131.0 33.70 3.77
i f] 222.79 0 159. 13 1983.28 80. 42 3 264. 38 81.05
HAt 0.20 0 0.17 6.22 0. 09 11.21 0.01
R 9 2015—2020 iR B AREEAS SEHE (km”)
Tab. 9 Wetland component area transfer matrix from 2015 to 2020(km?)
2015 4F

A3 WA Y inPE FARTHEE it Hifi Foflh
SEN 149. 99 1.48 69. 37 65. 79 47.33 171. 21 0.61

b RIE] 1.22 10.55 1.1 0.09 0.16 0.1 0
2020 4F e TREE 10. 08 17.77 850. 2 459. 78 7.36 148. 42 1.4
HA TR 4.31 5.36 855. 75 1577. 64 6. 84 1 458. 87 5. 17
it 0. 14 0.05 22.17 10. 06 65. 64 85. 67 0.07
Hify 0.78 0 534. 62 1.319.25 66. 71 3 742.57 10. 52
oAl 2.71 0.07 31. 93 76. 44 18.96 184. 69 0.19
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2y
28~y
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b B 0T LAE BT DX P A 0 A s Bk —
B — R FAE, 1991 — 2020 4F (8] #5 /K 36 10 i 5 0
T AR 22 U/ N i 18 K 1) e A, LR S5 L 1
82 ETF, WEREE FF,1991—2020 4E MR HIZ 531
BESTI AR MIE R R ) > REATR > Je v 5 > T]
T . 1991 — 2020 4F 1] 1 Hh 21 43 5 B
B K /NHE R Ry B AR B = U I VR B > ] i > B
) > BRI . ) Y SRR BRGSO T A2 )
HAERFTEIX N A o0 A e b, 1 IH w2
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Analysis of Zoige wetland landscape pattern evolution from 1991 to 2020

SUN Yu', CHEN Jianhua', LIU Shuai', WANG Binggian',

TANG Yipeng', CHEN Jiongling' , PAN Yun®
(1. College of Geophysics, Chengdu University of Technology, Chengdu 610059, China;
2. College of Geosciences, Chengdu University of Technology, Chengdu 610059, China)

Abstract: A wetland is one of the most ecologically functional ecosystems on the earth and plays an important role in water
and soil conservation, climate regulation, and species diversity protection. This paper takes Zoige wetland as the research ob-
ject, Landsat images from 1991 to 2020 as the research data, extracts wetland information based on the maximum likelihood
method and then uses the calculated landscape pattern index and landscape component area transfer matrix to analyze the land-
scape pattern evolution of Zoige wetland. The research shows that: 1) Due to the particular terrain conditions in the study are-
a, there are significant spatial differences in the distribution of wetlands in the study area. Large peat swamp wetlands are dis-
tributed in the low—lying areas of Zoige County, the east of Maqu County, and the north of Hongyuan County. The wetland
area in the east of the study area shows an upward trend, while the wetland area in the west, which is close to the east of Maqu
County, is significantly lower. 2) From 1991 to 2020, the wetland area change in the study area showed a trend of first decrea-
sing, then increasing, then slowly decreasing, and the total wetland area decreased by 20 855. 69 hectares. From 1991 to 2020,
the fragmentation degree of the wetland landscape in the study area decreased and then increased, but the overall fragmentation
degree of the landscape increased. In general, the change in wetland landscape fragmentation is small, and the overall landscape
pattern of Zoige wetland has not changed much. 3) The core landscape matrix in the study area is meadow, and the change
trend of landscape components is that other components first convert into meadow in a specific area and then recover slightly,
which is more prominent in the area change of herbaceous marsh. 4) The increase in temperature and the decrease in precipita-
tion. as well as the interference of human activities, accelerated the development of Zoige wetland from river — lake — peat
swamp —> herbaceous swamp — meadow — bare land. The degradation of Zoige wetland is not a simple natural process but a
feedback result under the joint action of natural and human factors.

Keywords: Zoige wetland; Landsat image; landscape pattern; evolutionary analysis



