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Composite of Chinese speleothem records over the last 600

Asian speleothem 0180
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Speleothem 6180 has been widely used to investigate hydroclimate variability,
particularly for studies of the Asian monsoon




The Asian monsoon
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Interpretation of precipitation 6130

Amount effect

Precipitation amount (mm)
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Which factor dominates?
What about other factors?
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What controls precipitation 0180?
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Model setup and experimental design

Model: iCAMS
Model precipitation 6180 vs. GNIP data

Water-tagging experiment: Trace moisture
and water isotopes
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Decomposing precipitation 8180 changes
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Decomposing precipitation 8180 changes
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Decomposing precipitation 0180 changes
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Tabor, C. R., Otto-Bliesner, B. L., Brady, E. C., Nusbaumer, J., Zhu, J., Erb, M. P., et al. (2018). Interpreting precession-driven 5180 variability in the South
Asian monsoon region. Journal of Geophysical Research: Atmospheres, 123, 5927-5946. https://doi.org/10.1029/2018JD028424
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What controls precipitation 0180?
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Interannual variability of 0180, in East Asia

Seasonal contribution to composite difference of 5180p
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Result #1: Interannual variability is dominated by moisture source location changes




Interannual variability of 0180, in East Asia

Weighted annual mean 5180p
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Interannual variability of 0180, in East Asia
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What controls precipitation 0180?
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What controls precipitation 0180?
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Precessional forcing experiments by ICESM (Tabor et al. 2018)

® Northern Hemisphere perihelion at summer solstice — precession minimum

® Northern Hemisphere perihelion at winter solstice — precession maximum

Tabor, C. R., Otto-Bliesner, B. L., Brady, E. C., Nusbaumer, J., Zhu, J., Erb, M. P., et al. (2018). Interpreting precession-driven 5180 variability in the South
Asian monsoon region. Journal of Geophysical Research: Atmospheres, 123, 5927-5946. https://doi.org/10.1029/2018JD028424
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Difference between Precession minimum and maximum

Weighted 5180 difference
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Result #3: At orbital scales, depleted 080, in
East Asia is associated with northward
migration of the Asian monsoon winds
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Precessional change of precipitation annual cycle

East Asia

(a) Precession minimum (b) Precession maximum
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Result #4: At orbital scales, depleted 08O, in East Asia is
associated with a shortened rainy season




What controls seasonal 8180, change (JJA-DJF)? -2.08 %o

East Asian Monsoon region (unit: %o)

(a) Source composition changes (b) Rainout changes
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Result #5: At orbital scales, 08O, variability in East Asia is
dominated by moisture source location changes




In our experiments:

Summary

X Interannual variability in 8'80Op is dominated by moisture source location
changes for the East Asian monsoon region.

X At orbital scales, depleted 8'80p in East Asia is associated with northward
migration of the Asian monsoon winds, resulting in:

Insolation (W m™2)

IaN
N
o

|
460 it

] I
| | '.-f“|‘ ‘

4 Shortened rainy season

4 Decrease in precipitation amount ()

MIS 4/3

o

MIS11

f \’[\ \/"H ﬂ '

| | | | | |

| | | | |

300

Age (kyr BP)

400

500

600

Northward migration of
monsoon winds

o
(°% ‘aadA) Og,

More moisture from the
Indian Ocean

I
N




Questions?
Comments?

Email: jun.hu@rice.edu

Personal website:
https://junhu.info

Github:
https://qithub.com/ClimateTools



https://github.com/ClimateTools

A common model bias in East Asia?
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(b) Rainout changes
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