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海洋热盐环流能决定人类文明走向吗？
大西洋热盐环流多百年际振荡与人类文明演变史
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Li et al. 550-Year Climate Periodicity in the Yunnan-Guizhou Plateau 

During the Late Mid-Holocene: Insights and Implications. GRL, 2023, 

10.1029/2023GL103523.

Records in China：200-300 or 600 (?) Years

550-Year period during 6000-3500 BP on Yunnan-Guizhou Plateau
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Tan et al., Hydroclimatic changes on multiple timescales since 7800 y BP in the winter precipitation–dominated Central Asia. PNAS, 2024,121 (14)
e2321645121. https://doi.org/10.1073/pnas.2321645121

Records in Central Asia since 7800 BP

https://doi.org/10.1073/pnas.2321645121
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Records in China：Liangzhu Culture (5300-4300 BP)

Zhang et al. Collapse of the Liangzhu and other Neolithic cultures in 

the lower Yangtze region in response to climate change. Sci. Adv., 

2021, 10.1126/sciadv.abi9275.

https://doi.org/10.1126/sciadv.abi9275
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理解中华文明之演变：我们能做什么？

o 建立基础性理论 (Done)

o 地球气候系统模式模拟过去5000年以来的气候演变 (Ongoing)

o 降尺度区域耦合气候模式模拟大中华区域的天气与气候 (Planing)

o 解释过去5000年人类文明之演变：How to make stories?
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Reconstructions (Wanner et al. 2011)

Not so good for model validation 
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Simulating the Holocene Climate

Most focus on the specific time slices (PMIPs; Wagner et al. 

2007, 2008), or use acceleration techniques (Lorenz and 

Lohmann 2004; Timm and Timmermann 2007), or use 

intermediate complexity models (Weber 2001; Renssen et al. 

2006; Bakker et al. 2017), due to the expensive 

computational costs.

(Wanner et al. 2008)
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Transient simulation from 9000 BP by Renssen et 

al. 2006 using intermediate complexity model.
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So far, no clear 1500-yr periodicity in ice 

cores, an oceanic internal oscillation in 

“conveyor” strength is more probable a 

forcing mechanism than solar variation.

(Bianchi and McCave, 1999, Nature)

The broad peak centred at 1500-yr has 

been attributed to ocean dynamics.

(Thornalley et al, 2009, Nature; Debret et al, 

2007, CP)
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Debret et al, 2007, CP
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Lan et al. (2020)

Millennial Variability- Bond Cycle: ~1500 (?) Years
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Nonlinear Advection Effect

Li and Yang (2022)

Without km

With km

𝒒′(𝑺𝟏
′ − 𝑺𝟐

′ )


