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Abstract: Wetland is an important part of terrestrial ecosystem, which plays an important role in maintaining regional environmen-
tal stability. With the development of social economy, human activities have led to the wetland extensive degradation and disappear-
ance, which has seriously affected regional ecological security. Restoring wetlands has become the focus of governments and schol-
ars. Understanding the wetland development process and influencing factors in the historical period is an important precondition for
establishing reasonable wetland restoration goal. Northeast China is the largest freshwater wetlands area in China, 70% of which are
threatened by degradation. Due to the lack of data, the wetland development history and its response to climate change are still
poorly documented and understood in this region. Based on this, we systematically analyzed the wetland evolution history in north-
east China since the Holocene, and discussed the wetland initiation in different regions of northeast China and examine its links to

climate changes during the Holocene. The results show that wetlands started to form at the beginning of the Holocene across north-

« ERARBIFE LT H (41907381) | [H &K & LA TR H (2016YFA0602301) (I AR K AR SRR B H
RS IR 4350 H (STKF201927 ) A PHIM Y24 5 B i 2% 3 S ik X) 7 75 4R 301 5 5645 %5 Bl 2019-01-19 1k
i 32019-03-28 s el . TR (1986 ~) , 55, fi+:, YFUfi ; E-mail : xingwei@ xynu.edu.cn.



1392 J. Lake Sci. (#1a#2),2019,31(5)

east China; wetlands began to develop in a large number after 8.6 ka( 1 ka=1000 cal.). Nearly 35% of wetlands were initiated in
the Holocene optimum; and the majority of wetlands in northeast China were initiated by and developed during the late Holocene,
which is very different from the timings for other major northern peatland regions. In the early Holocene, due to the high solar inso-
lation and stronger East Asian monsoon intensity, the climate was warm and humid in northeast China, which promoted the wet-
lands initiation and development. During the late Holocene, the widespread peatland initiation might have been caused by the cool
and moist climate patterns in this region, and this climate combination was not conducive to the decomposition of organic matter and
promoted the large-scale wetland development. This pattern confirmed the hypothesis of accelerating initiation and growth of the
northern wetlands during the late Holocene. In addition, the results also show that the optimum time and scale of the wetland initia-
tion have shown significant spatial changes in different regions across northeast China since the Holocene, and the temperature and
precipitation are the important factors affecting the wetland evolution in different regions. This study will provide some theoretical
and data support for the wetland protection and restoration in northeast China in the future.
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Fig.1 Location of northeast China and sampling sites distribution
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Tab.1 Main characteristic of the subregions in northeast China
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Fig.2 Northeast China’s peatland initiation frequency, climate controls and correlations with other palaeorecords
(The purple dotted line indicates the East Asian summer monsoon weakening event) : (a) Frequency of wetland
development in northeast China since the Holocene (200-year bins, blue curve) and cumulative percentages
(black curve) ; (b)Reconstruction of annual temperature (red curve) and annual precipitation (blue area)
anomalies from the Hulun Lake pollen records; (c¢)Soil development profile and OSL dating of Hulunbuir
sandy land; (d)Oxygen isotope record at Dongge Cave, as a proxy of the intensity of the summer monsoon;

(e) Historical population variation of Heilongjiang Province
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Fig.3 Temporal and spatial dynamics of wetland evolution process in different regions of Northeast China
since the Holocene (The five regions are arranged by latitude from south to north,
and the dotted line represents the main period of wetland evolution in Northeast China)
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Fig.4 Distributions of calibrated ages of peat initiation in selected geographical regions (Box widths indicate upper
and lower quartiles; centerlines indicate medians. Whiskers extend to values no further than 1.5 times the

interquartile range beyond the upper and lower quartiles; remaining observations are indicated by open circles)
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