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

550-Year period during 6000-3500 BP on Yunnan-Guizhou Plateau

Corr. annual prep. (site) vs prep. everywhere
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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.
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Records in Central Asia since 7800 BP
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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)
€2321645121. https://doi.org/10.1073/pnas.2321645121
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Records in China: Liangzhu Culture (5300-4300 BP)
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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.
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Reconstructions (Wanner et al. 2011)

a yrs 8100-8300 B.P. b yrs 6200-6400 B.P.

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.

shown in Fig. 15. A more comprehensive analysis can be found in
Wagner et al. (2008), where increased spectral power on multi-
decadal timescales, in accordance with other studies, was found.
Although the simulation is too short to allow a meaningful spectral
analysis on multi-centennial to millennial timescales, a qualitative
visual inspection of the regional temperatures can give some
indication whether cyclicities on these timescales are simulated|
Boreal summer and winter temperatures south of Greenland show
strong centennial variability, which dominates multi-centennial
and longer components. In addition to this centennial variability,
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Transient simulation from 9000 BP by Renssen et
al. 2006 using intermediate complexity model.

June insolation(Wm™)
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Figure 3 Spectral analysis by the Blackman-Tukey technigque® of the sortable silt

mean size record from NEAP-15K using data as shown in Fig. 2b. The 1,500-yr

peak accounts for 26% of the total signalin the range above the Nyquistfrequency
(1/180yr™") analysed (including red noise).

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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(Stuiver et al, 1998)

Frequency

0.0001

0 2500 5000 7500 10000 12500
Time

Emiliania Huxleyi Concentration
(Giraudeau et al, 1999)
0.01

Frequency
o
8

0 2500 5000 7500 10000 12500
Time

% IRD Grain Size

(Bond et al, 2001) (Bianchi and McCave, 1999)

0.01

0.001

0.0001 4 Y ————————————————————
0 2500 5000 7500 10000 12500 2500 5000 7500 10000 12500
Time Time
Debret et al, 2007, CP
Magnetic Susceptibility Na Flux
(O'Brien et al, 1995)

(Jackson et al, 2005)

2. ‘G" w\\vh[ > |

10000 —
0 2000 4000 6000 8000 2500 5000 7500 10000 12500

Time Time

P BA S S ST AR ARSI, 2024.4.30 119



ALISYAAINN NYANA

T0°N

60°N

40°N 50°N

30°N

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

r Legend
K Lake Sayeam
A\ centrat Asin

@ southern Europe,
M corthera Europe

2,000 km 2E

Contents lists available at ScienceDirect

Quaternary Science Reviews

journal homepage: www.elsevier.com/locate/quascirev

Late Holocene hydroclimatic variation in central Asia and its response | @)
to mid-latitude Westerlies and solar irradiance =

Jianghu Lan ™", Jin Zhang &, Peng Cheng *°, Xiaolin Ma * ", Li Ai *?,

Sakonvan Chawchai ¢, Kang'en Zhou * ¢, Tianli Wang * ¢, Keke Yu ', Enguo Sheng &,
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Fig. 7. Evolutive spectral analysis of hydroclimatic variations recorded by 3'>Cc,, from
Lake Sayram over the past 4000 years. Black lines indicate >90% significance levels.
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Nonlinear Advection Effect
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Li and Yang (2022)

ATREBERFEHIMNET AR FE AR, 2024.4.30 121



