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Abstract

Aims The alpine wetland is one of the most important sites for ecological and water conservation in Qingzang
Plateau, and also an effective regulator of the local climate. Research is needed to understand the dynamics and
drivers of changes in this alpine wetland landscape.

Methods This study was conducted with combination of methods in remote sensing image analysis, GIS spatial
analysis and landscape attributes analysis. Changes in the alpine wetland patterns in Maqu County, which is lo-
cated in the first meander of the Yellow River, was determined for six periodic samplings from 1995 to 2018.
Important findings The alpine wetland area in Maqu County continuously degraded from 1995 to 2010, and
decreased by 18 680.31 hm? over the period. From 2010 to 2018, the wetland area increased. Compared with the
level in 1990s, the wetland area has generally declined since the beginning of the 21st century. From 1995 to
2010, the patch number and density of the wetland increased continuously, but the average patch size decreased,
with increased degree of landscape fragmentation. In contrast, from 2010 to 2015, the patch number and density
of wetland decreased. From 2015 to 2018, the patch number and density of wetland increased, and the average
patch size first increased and then decreased, with the landscape fragmentation first decreased and then increased.
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Both the Shannon diversity index and evenness index showed a downward trend from 1995 to 2010; the landscape
structure tended to be simpler and the distribution of landscape types became more clustered. From 2010 to 2018,
the Shannon diversity and evenness indices showed an upward trend; the landscape structure tended to be more
complex, and the landscape types became more diverse and dispersed. Further analyses revealed that the main
factors driving the changes in the alpine wetland landscape patterns in the first meander of the Yellow River are
evaporation and precipitation, followed by human activities such as the population and the quantity of large live-
stock. Climate is the main factor driving the changes in the alpine wetland area in the first meander of the Yellow
River. Intensive human economic activities have aggravated the wetland changes to some extent.
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Fig. 1 Sketch map of the alpine wetland in Maqu County.
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Table1l Kappa coefficient and overall accuracy of the classification results
of remote sensing data

1995 2000 2005 2010 2015 2018

Kappa &%} 88.0 90.0 86.5 89.5 92.0 87.0
Kappa coefficient (%)

JRKEE Accuracy  0.80  0.84 081 083  0.87 081
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Fig. 2 Distribution of alpine wetland in Maqu County at different times.
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Table2  Dynamics of changes in alpine wetland in Maqu County
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number  (hm?)  ratio (%) period (1995) (%)
1995 759 8479584  8.877 -
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2005 931 71817.84 7518 15.30
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2015 662 71530.11  7.488 15.64
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Table3  Area components of the alpine wetland in Maqu County during 1995-2018 (hm?)
fiifé; (hm?) 1995 2000 2005

<50 3734.37 5078.52 (+36.0%) 4307.67 (-15.2%)
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Table4 Total values of economic production and the structure of industrial types in the alpine wetland in Maqu County

F WA BB Al B H=rlE aleszis] PNEEi6-x EHE NI B E

Year Gross don}estic Primar‘?/ industry _ Secondz}ry Tertiariy industry Industrial Population . Number of4 Per ca})ita GDP
product (10" yuan) (10” yuan) industry (10" yuan) (10" yuan) structure (%) livestock (10%) (10" yuan)

1995 13961 8541 3563 1857 61/26/13 31745 60.71 0.4227
2000 23751 10 394 9620 3737 44/41/15 37 100 68.09 0.6322
2005 42750 12433 20470 9847 29/48/23 45100 78.17 0.954 2
2010 95 165 28 269 34998 31898 30/37/33 51400 105.10 1.8533
2015 134 546 46 826 23610 64128 35/18/49 52 040 100.10 2.3649
2018 172 886 77 898 16 615 78 373 45/10/45 58200 94.10 2.8780
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Table5 Correlativeness and ranking of correlation between wetland area and various influencing factors in the alpine wetland in Maqu County

FRRE  FRKE ISYNE| KRB A= B PR Pl Hok =
Annual Annual Total Large Annual average Primary Secondary Tertiary
evaporation precipitation  population  livestock inventory  air temperature industry industry Industry
MK FREL Correlativeness 0.929 0.849 0.802 0.795 0.738 0.658 0.582 0.512
HEF Sort 1 2 3 4 5 6 7 8
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