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Late Cenozoic climate changes in the Huanghuai Plain
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Abstract: Based on the published records of loess, lacustrine-marsh deposits, stalagmite and other archives, this paper attempts to explore the
characteristics of Late Cenozoic climate changes and to make comparative analyzes of the similarities and differences of climate changes on
different spatiotemporal scales in the Huanghuai Plain. The results show that the East Asian monsoon system began to establish in Neogene, and
as the result this area changed its climate zone from a previous arid area to a humid area. Since late Cenozoic, the pattern of climate change in
the Huanghuai Plain has been consistent with the general trend of East Asian region in the tectonic timescale, which has experienced a drastic
change from warm and humid to cold and dry. During the Quaternary period, the climate changes showed typical orbit-scale cold and warm
fluctuations or glacial-interglacial cycles in the study area, possibly as a response to the changes of the intensity of the East Asian monsoon
under the global climate background. However, due to the influence of local factors such as regional topography, the Holocene climate change
shows a certain degree of spatial differentiation and diachroneity in the Huanghuai Plain on a millennium scale.
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Fig.1 Location of the Huanghuai Plain

a. Schematic diagram of monsoon and non-monsoon regions, b. Topography of the Huanghuai Plain and its surroundings.
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Fig.2 Location map of the main climate records in the Huanghuai Plain during Late Cenozoic

1. Sihenan profile, 2. Zaojiaoshu profile,3. Magoudong, 4. Yuzhou profile, 5. Xiangcheng profile, 6. Dengjia profile, 7. Z3;_, core of Zhengzhou, 8. Kaifeng

core, 9. Guangshan profile,10. Huzupu profile, 11—18. Huangkou, Boxian, Taihe, Linquan, Suixi, Mengcheng, Guzhen and Yingshang cores in the Huaibei

Plain, 19. Fengtai core, 20. Yuhuicun profile, 21. Baoying core, 22. Gangxi profile, 23. Qingfeng profile, 24. SG core in Lixiahe area, 25. Zhoufen profile,26.

DS core, 27—28. The XH-1 and XH-2 cores, 29. YZQ core, 30. The PM4 profile in Taizhou. The "Others"-type carrier contains two or more climate records,

such as fluvial, lacustrine and marine deposits. The Yuhuicun profile is dominated by alluvial sediments with cultural layers.
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Fig.3 Distribution of the climate zone in China during Cenozoic

a. Oligocene, b. Miocene. Arid zone is shown in yellow.

(modified from reference [38])
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Fig.4 Comparison of Late Cenozoic climate records of the East Asia monsoon area

a. Neogene benthic foraminiferal isotope data of South China Sea ODP1148", b. A synthesis of the paleoclimatic changes of depositional records™;

c. Grain size of the Fengtai core in Huainan"*, d. Reconstructed temperature curve of the Huaibei Plain during the Late Cenozoic!*?.

0. Oligocene, M. Miocene,P. Pliocene, Q. Quaternary.
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Fig.5 Comparison of Quaternary climate records of the Huanghuai Plain

a. Global deep-sea oxygen isotope record™, b. Magnetic susceptibility curves of the Lingtai loess profile!'?; c. Grain size of the Fengtai core in Huainan®),

d. Reconstructed temperature curve of the Huaibei Plain during the Late Cenozoic'*?, e. Carbonate record since the Pleistocene of the XH-1 Core in Xinghua**,

f. Rb/Sr record of Zhoufen profile in Northern Jiangsu®™, g. Mean size of the sediments from SG core in Northern Jiangsu™”.
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Fig.6 Comparison of Holocene climate records of the Huanghuai Plain

a. Oxygen isotop record of the GISP2 ice core in Greenland, b. The stalagmite oxygen isotope record of Dongge cave!'*,c. Spring near-surface temperature of

loess profile in Xiangcheng, Henan™, d. Reconstructed Holocene temperature of Qingfeng profile in Northern Jiangsu®™, The grey line indicates modern

annual average temperature of Qingfeng, e. Magnetic susceptibility of YZQ core in Xinghua, Northern Jiangsu'®, f. Grainsize percentage of sediment that lower

than 2 pm of Zaojiaoshu profile in Luoyang!", g. The content of fine materials of the loess profile in Yuzhou, Henan!*®l.

HCO: Holocene Climatic Optimum.
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