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Abstract: Wetlands are known as the “kidneys of the earth” and play an important role in regulating climate, preventing
floods and storing water, protecting biodiversity and purifying water sources. In recent years, with global environmental
changes and interference from human activities, wetlands around the world are experiencing rapid and large-scale
degradation. The degradation and loss of wetlands will have a negative impact on the human living environment, and are also
an important reason for the frequent occurrence of natural disasters such as floods and typhoons. Therefore, wetland
protection has become a hot issue of concern around the world. Xiaoxing’an Mountains are located in the mid-temperate zone
of China and have developed many wetlands with unique ecological functions. However, over the past few decades, wetlands

have been damaged by a series of production and construction activities such as agricultural reclamation and deforestation,
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as well as the impact of environmental changes. The spatio-temporal changes and driving mechanism of the herbaceous
wetlands, shrub wetlands, and forest wetlands were explored in the Xiaoxing’an Mountains in 1975, 1985, 1995, 2005,
and 2015, using the methods of standard deviation ellipses and geographical detectors. Results indicated that: (D The areas
of herbaceous wetlands, shrub wetlands, and forest wetlands in Xiaoxing’an Mountains has decreased during forty years.
The shrub wetlands had the lowest wetland rate and the area of herbaceous wetland lost the most. (2) The wetland centroids
of herbaceous wetlands, shrub wetlands, and forest wetlands all were shifted to the northwest by varying degrees, and the
centroid of forest wetland had the longest migration distance. 3 The wetland loss had spatiotemporal differentiation. The
wetland loss was mainly caused by the interference of human activities from 1975 to 1995, and the increase of cultivated
land area, grazing, and population growth were the main wetland loss drivers in the northern and central part of the
Xiaoxing'an Mountains, and the southern wetlands loss in the Xiaoxing’an Mountains was caused by the increase in the
cultivated land area, coal mining, and population growth. From 1995 to 2015, the explanatory power of changes in the
natural environment for wetland loss became more important, and the impact of natural environmental factors such as annual
freeze-thaw thickness and annual precipitation on the loss of wetlands gradually increased. During forty years, the loss of
wetland was driven by the interference of human activities and changes in the natural environment. @) The interaction
between different driving factors promoted the loss of wetlands. The results provide theoretical support for the protection of

wetlands in the alpine regions of northern in China.

Key Words: Xiaoxing’an Mountains; wetlands; drive mechanism; Geodetector
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Fig.1 Geographical location of the study area and its elevation
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Table 1 Areas and rates of wetlands from 1975 to 2015 in Xiaoxing’an Mountains

A geitmi A ARMRIE NTERE S AR THPE
Year Statistics items Forest wetlands Shrub wetlands Herbaceous wetlands
1975 AR R km? 1670.401 5148.981 21116.843
1985 528.760 689.234 27048.161
1995 555.525 1051.427 13746.259
2005 68.721 464.869 6979.856
2015 162.706 227.509 7041.124
1975 BER/ % 5.192 1.684 21.294
1985 0.695 0.533 27.275
1995 1.060 0.560 13.862
2005 0.469 0.069 7.038
2015 0.229 0.164 7.100
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Fig.2 Classifications of herbaceous wetlands, shrub wetlands, and forest wetlands during 5 periods in the Xiaoxing’an Mountains
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Fig.3 Distribution of centroid and standard deviation ellipse of wetlands in the study area
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Table 2 Geodetector results of the driving factors for wetland loss in Xiaoxing’an Mountains

i Ez\ gj t?fﬁypes X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
1975—2015 FARTRE 0.499 0.254 0.065 0.111 0.358 0.340 0.596 0.199 0.601 0.343
THE TR B 0.062 0.034 0.016 0.295 0.092 0.028 0.164 0.041 0.084 0.078
FRARTE PR 0.027 0.010 0.022 0.101 0.088 0.012 0.053 0.020 0.015 0.011
1975—1995 FARTRF 0.527 0.388 0.049 0.335 0.448 0.472 0.162 0.054 0.757 0.436
HENRE 0.109 0.056 0.020 0.736 0.076 0.095 0.277 0.024 0.043 0.029
PRMTE R 0.029 0.025 0.034 0.065 0.021 0.022 0.033 0.021 0.010 0.015
1995—2015 BT 0.071 0.253 0.335 0.646 0.212 0.219 0.330 0.210 0.099 0.149
HENRF 0.031 0.017 0.016 0.060 0.030 0.019 0.028 0.026 0.009 0.008
FRMTE 0.032 0.020 0.018 0.022 0.031 0.020 0.033 0.025 0.011 0.007

X1 B0 P Digital elevation model ; X2 . 3% & Slope ; X3 5] Slope aspect;X4:ﬁz?fj§HﬂE§ Annual freeze-thaw thickness; X5 SRS Y %
IR Annual average surface temperature ; X6 : 45534 Annual average temperature ; X7 : 4E %7K 5t Annual precipitation ; X8 ; 25 7K fRXCEE 2 The
Euclidean distance from water;XQ:EEm*#iﬂ KR B The Euclidean distance from cultivated land ; X10 TR B A AU B 25 The Euclidean distance

from the building
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