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Table 1 The land cover composition of Muli mining
region in 2016
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Fig.2 Spatial and temporal dynamic of Muli mining region from 1975 to 2016
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Table 2 Land cover area change of Muli Mining region
from 1975 to 2016 (unit: km?)

A MM RTERf KM RTERANRH 9TIX Al

1975 38.88 1255.21 77.31 1487. 14 1.02 893.64

1990 38.88 1255.18 78.30 1484.77 3.56 892.52
1995 38.88 1255.13 77.27 1 485.36 3.42 893.14
2000 38.88 1255.33 77.27 1485.04 3.55 893.14
2005 38.88 1254.10 77.30 1481.37 8.94 892.62
2010 38.88 1250.07 77.69 1 463.50 34.25 888.81

2016 38.88 1248.90 72.58 1436.71 69.76 886.37
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e HAE I AR (2010 — 2016 4F ) K 1T FH 45 U
(=5. 11 km®) o &b, o J8 LA A0 At i) T AR DA K
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Fig. 3 Dynamic index of mining area (a) and land cover area (b) of Muli mining region in 1975 — 2016
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Table 3 Transition matrix of different land cover types from 1975 to 2016 of Muli mining region (unit: km*)

AEG FeAl it i € B ) AE RFERMRM X Fidth it

bs:l) 38. 88 0. 00 0. 00 0. 00 0. 00 0. 00 38. 88

T FERA 0.00 1255.18 0.00 0.00 0.03 0. 00 1255.21

K, 0.00 0. 00 76.70 0. 00 0.61 0. 00 77.31

1975 — 1990 4 o A Yt 0. 00 0. 00 0. 49 1484.77 1.87 0.00 1487. 14
B IX 0. 00 0. 00 0. 00 0. 00 1.02 0. 00 1.02

HoAtb 0.00 0. 00 1.10 0.00 0.03 892. 52 893. 64

it 38. 88 1255.18 78.30 1484. 77 3.56 892. 52 3753.21

M 38.88 0.00 0.00 0.00 0. 00 0. 00 38. 88

(SR 0. 00 1255.10 0. 00 0. 00 0.08 0. 00 1255.18

K ek 0. 00 0. 00 77.21 0. 08 0. 00 1.02 78.30

1990 — 1995 4 TR FE R 0.00 0. 00 0.00 1484.75 0.02 0. 00 1484.77
T Ix 0.00 0.03 0. 00 0.53 2.91 0.08 3.56

HAt 0. 00 0. 00 0. 06 0. 00 0. 41 892. 04 892.52

it 38. 88 1255.13 77.27 1485.36 3.42 893. 14 3753.21

ot 38. 88 0. 00 0. 00 0. 00 0. 00 0. 00 38. 88

i FE L) 0. 00 1255.10 0. 00 0. 00 0.03 0. 00 1255.13

K8 0. 00 0. 00 77.27 0. 00 0. 00 0. 00 77.27

1995 = 2000 4f e FE ) Y 0.00 0.17 0.00 1 485. 04 0.15 0. 00 1485.36
WX 0. 00 0.05 0. 00 0. 00 3.37 0.00 3.42

At 0. 00 0. 00 0. 00 0. 00 0. 00 893. 14 893. 14

Hit 38. 88 1255.33 77.27 1485.04 3.55 893. 14 3753.21

RS 38. 88 0. 00 0. 00 0. 00 0.00 0. 00 38. 88

SES | 0. 00 1254. 10 0.00 0.00 1.23 0. 00 1255.33

PS5 0. 00 0. 00 76. 85 0. 00 0.38 0. 04 77.27

2000 — 2005 4 [SESCR HpTSA 0.00 0.00 0.00 1481.35 3.68 0. 00 1485.04
X 0. 00 0. 00 0. 00 0. 01 3.53 0. 00 3.55

HoAtb 0.00 0.00 0.45 0.00 0.12 892. 57 893. 14

it 38. 88 1254.10 77.30 1481.37 8.94 892. 62 3753.21

il 38. 88 0. 00 0. 00 0. 00 0. 00 0. 00 38.88

T FE R ) 0.00 1248.79 0.00 0.00 5.31 0. 00 1254.10

KIS, 0.00 0. 00 75. 60 0. 00 1.71 0. 00 77.30

2005 - 20104 o FE R ) Y 0. 00 1.29 0.07 1463.50 16. 52 0.00 1481.37
WX 0. 00 0. 00 0. 00 0. 00 8.94 0. 00 8.94

HoAlb 0.00 0.00 2.03 0.00 1.78 888. 81 892. 62

it 38. 88 1250. 07 77. 69 1463.50 34.25 888. 81 3753.21

b 38. 88 0. 00 0. 00 0. 00 0. 00 0. 00 38. 88

1 FE LA 0.00 1241.85 0.06 0.00 8.15 0.02 1250.07

k3, 0. 00 0.14 72.26 0.59 1.07 3.63 77. 69

2010 — 2016 4F o A Yt 0. 00 4.65 0.02 1435.36 23.46 0. 00 1 463. 50
WX 0. 00 1. 66 0. 00 0.22 32.37 0. 00 34.25

HoAte 0. 00 0.61 0.23 0.54 4.70 882. 72 888. 81

it 38. 88 1248. 90 72.58 1436.71 69.76 886. 37 3753.21

e WA Jeg i 55 PE AR -, A 1.3291(2000 4 ) 18 B X AP Bk 2 5 BIXK 5 AR R G 55 1 R &
£ 2] 1. 3420(2016 4F ), WiLHH A 2000 4E DLk, A HL HAR
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Table 4 Changes of regional landscape pattern in Muli mining area from 1975 to 2016

Oy FONRGRETSEFN  rAEUEECFD  (RB IR D BER R R IR PRD R Z RS SHDI AR SIS B SHET

1975 4F 0.3118 0. 6646 0. 1999
1990 41 0.3124 0. 6644 0. 1998
1995 4% 0.3122 0. 6644 0.1998
20004 0.3123 0. 6643 0.1998
2005 4F 0.3141 0. 6647 0.1995
20104F 0.3159 0. 6649 0.1982
2016 4F 0.3194 0. 6646 0. 1962

0.0016 1.2043 0.6721
0.0016 1.2093 0.6749
0.0016 1.2084 0. 6744
0. 0016 1.2086 0. 6745
0.0016 1.2164 0.6789
0. 0016 1.2450 0. 6948
0. 0016 1.2722 0.7100

51975 = 2016 4F A HUT™ DX X7 LABCRR A1 7 L
WA AR
Table 5 Changes of regional landscape sensitivity and land-

scape resilience in Muli mining area from 1975 to 2016

Ay SO LST SOWMKE B LRI
1975 4F 1.3075 0.0013
1990 4 1.3078 0.0013
1995 4% 1.3078 0.0013
20004 1.3079 0.0013
2005 4 1.3121 0.0013
20104F 1.3165 0.0014
20164F 1.3205 0.0014
13441
1.342f
1.340F
1.338f
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Eg
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Fig. 4 Landscape pattern vulnerability change during
1975 to 2016 in Muli mining region
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Land cover change and landscape pattern vulnerability response in Muli mining
and its surrounding areas in the Qinghai-Tibet Plateau

QIAN Dawen'?, YAN Changzhen', XIU Lina'?
(1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences, Lanzhou 730000, China;

2. University of Chinese Academy of Sciences , Beijing 100049, China)

Abstract: Mining area development will lead to dramatic changes in the surrounding land cover and landscape
pattern, but at present there is a lack of dynamic monitoring of the long-term sequence changes of the typical
mining area in the Qinghai-Tibet Plateau and its surrounding land cover, especially the lack of in-depth under-
standing of the response characteristics of the landscape pattern vulnerability. So it is impossible to provide effec-
tive scientific guidance on rational development and ecological restoration of mining areas. Based on the method
of remote sensing technology and land change science, as well as the concept of landscape pattern vulnerability,
the changes of land cover and the response of regional landscape pattern vulnerability of Muli coal mine in the
northern Qinghai-Tibet Plateau were analysed from 1975 to 2016. The results showed that the mining area was
increasing in size, especially after 2000, and this caused shrinkage of the surrounding lands, including alpine
meadow wetland, other and alpine meadow. The indirect effect of the mining expansion on the surrounding eco-
system was increasing, which concluded from the decrease of water area, the degradation of alpine meadow wet-
land and the slight reserve of the mining area. The development of Muli mining area has led to the increase of the
regional landscape pattern vulnerability, which might have a negative impact on the surrounding ecosystem ser-
vice function. Therefore, the landscape pattern optimization should be considered in the ecological restoration
and mining planning in order to reduce the vulnerability of landscape pattern. The research results of this paper
can provide some reference for the rational development planning and ecological restoration of mining areas on
the Qinghai-Tibet Plateau and other ecologically fragile areas.

Key words: Qinghai-Tibet Plateau; Muli mining area; landscape pattern vulnerability ; land cover change
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