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Abstract: The Yangtze River and Yellow River source regions are part of the highest and largest distribution area of
wetlands in the world and play a key role in sustaining the ecosystem balance in this region. Current global changes, such as
climate change and human activity, are significantly affecting the landscape pattern of these wetlands. These changes have
had a major effect on the water cycle and ecosystem balance in this region and have attracted widespread attention. In order
to clarify the characteristics of these changes, this research examines the temporal and spatial variation of the distributive
patterns of the alpine wetlands in the Yangtze River and Yellow River source regions. The analysis was conducted by using
aerial photographs taken in 1969 and Thematic Mapper remote sensing data obtained in 1986, 2000, 2007, and 2013.
Additionally, a principal component analysis model and the gray correlation method were carried out using meteorological
and human activity data to quantitatively analyze the contribution rates of climate and human factors to alpine wetland
degradation. The relationship between alpine wetland degradation and environmental factors was determined. The results

show that areas of alpine wetlands in the Yangtze River and Yellow River source regions have decreased by 19.16% from
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1969 to 2013. However, the degradation rate of alpine wetlands has gradually decreased since 2000 in this region. Even the
total lake area has rebounded from a previous decline and has been increasing since 2007. The spatial separation patch
between each kind of alpine wetland increased. There were obvious differences in how the landscapes have changed in each
source zone. In the Yangtze River’s source region, the landscape change was mainly due to the disappearance of a small
patch of wetlands from 1969 to 2007 and fragmentation of the large patch of wetlands since 2007. In the Yellow River’s
source region, however, the landscape change was mainly due to fragmentation throughout the entire study period. The
degradation of alpine wetlands has mainly occurred in the northeastern Yangtze River source region and the northern Yellow
River source region, which is consistent with permafrost degradation in this region. The climate in this region has been
warming and drying with a significant increase in air temperature, decrease in the relative humidity, and slight increase in
precipitation since 1969. There is obvious synchronization between alpine wetland degradation and climate change. Thus,
the large increase in air temperature is considered the main contributor to alpine wetland degradation, while the rainfall and
relative humidity changes have affected the wetland variation, particularly in the cases of rivers and lakes. The increase in
livestock is the most important human factor in alpine wetland degradation. There are still some deficiencies in our research.
First, the limited remote sensing data might not capture the inter—annual variability of the rivers, leading to large errors in
estimation of river area variation. Secondly, the research reveals only the correlation between the change of wetlands and the
various environmental factors by statistical methods, rather than clarifying the driving mechanisms behind them. Thus,
future research should attempt to reduce the amount of error by accumulating more remote sensing data and focus on the

driving mechanisms of various environmental factors on alpine wetland changes by using a community land model.
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Fig.1 The Sketch map of Yangtze River’s Source Regions and Yellow River’s Source Regions
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Table 1 Lookup Table of Land Cover Types of Source Regions of Yangtze River and Yellow River
85 Mark % Name T4 54485 Subset and Code
RA JEEIX ARG T JE R (510) AT R R (520)
HA AHEF X #hib(120) , A T-REHL(300)
H-AM T T v JE ) HHE>70%(312)
M-AM P S T FE LA 50% <78 8 <70% (322)
L-AM IR % FE ) R E<50%(332)
H-AS e 7 i e FE R ¥ >50%(311)
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L-AS {7 25 T FE R BT <30%(331)
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BL i ARV HL(610) (R (630) (JHEHE (460) BR A Hh(620) DL KA (660)
G&S sl UKNFAAPERRT (810)
WD b FFEIFAR(230) ,HEASR(220) , Bibkdh (210)

RA : Residential Area, HA : Human activity Area, H-AM: High-cover Alpine Meadow, M-AM: Mid-cover Alpine Meadow, L-AM: Low-cover Alpine
Meadow, H-AS: High-cover Alpine Steppe, M-AS: Mid-cover Alpine Steppe, L-AS: Low-cover Alpine Steppe, WL: Wetland, BL: Bare Land, G&S:
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Fig.2 Flow chart for Interpretation of TM images
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Fig.3 Average annual change rate of typical alpine wetlands area in the source region of Yangtze River (A) and Yellow River (B)
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Table 2 Spatial pattern changes Index of alpine wetland ecosystem in Yangtze River’s Source Regions and Yellow River’s Regions
e VL4 o AL Yangtze River B Yellow River
Landscape index 1 Time VR Swamp YA Lake VR Swamp I Lake
Wi HEE Fragmentation 1969 0.15 1.89 0.86 0.52
1986 0.15 1.91 0.87 0.52
2000 0.11 1.76 0.94 0.32
2007 0.10 1.72 0.97 0.31
2013 0.11 1.90 0.49
43 B3 Spearation 1969 0.25 2.35 0.72 0.7
1986 0.25 2.37 0.72 0.71
2000 0.23 2.18 0.76 0.54
2007 0.22 2.17 0.77 0.52
2013 0.23 2.34 0.77 0.68
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Table 3 The matrix of climate and human factors as well as the reasons for wetland degeneration over Yangtze River’'s Source Regions and

Yellow River’'s Regions

— PRES PR
Sehr First Principal Component Second Principal Component
Variable — o — .

KL Yangtze River Y Yellow River KT Yangtze River I Yellow River
IR Temperature * 0.825 0.86 -0.318 0.059
[#% 7K & Precipitation * 0.657 0.168 0.601 0.935
¥ Humanity * -0.205 -0.666 0.912 0.446
AN Population 0.874 0.894 -0.018 0.057
#F & Livestock -0.873 -0.917 -0.08 -0.041
J %51k Variance Contribution 53.61% 57.01% 26.01% 27.65%
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Table 4 Pertinence between wetland area and natural factor over the source region of Yangtze River’s Source Regions

A M /S Rt WER UNEE e
Type Humanity Precipitation Temperature Livestock Population
HIVE PR ) Swamp Meadow 0.929 0.809 0.887 0.835 0.674
I ZEYRTRIIAPE Alpine Quagmire 0.899 0.784 0.869 0.829 0.657
AT River 0.978 0.853 0.889 0.846 0.705
1A Lake 0.959 0.833 0.890 0.837 0.691
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Table 5 Pertinence between wetland area and natural factor over the source region of Yangtze River’s Source Regions

Byl M /S S HEE UNEE s 53
Type Humanity Precipitation Temperature Livestock Population
TRV ] Swamp Meadow 0.864 0.801 0.801 0.839 0.519
I FEPRELIAEE Alpine quagmire 0.830 0.779 0.817 0.918 0.536
T River 0.919 0.844 0.781 0.794 0.521
WA Lake 0.918 0.836 0.758 0.778 0.503
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