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Differing Interpretations
1. Summer Monsoon Intensity (“amount effect”)
2. Seasonality (ratio of summer to winter monsoon)

3. Upstream effect
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Upstream effect
(Pausata et al. 2012; Lee et al. 2012)

Monsoon low-level
moisture transport
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We pursue a rainfall seasonality argument

recognizing that the seasonality of the East Asian rainfall
climate undergoes abrupt transitions

Ding and Chan 2005:

“The seasonal march of the East Asian summer monsoon
displays a distinct stepwise northward and northeastward
advance, with two abrupt northward jumps and three
stationary periods”



Rainfall over East Asia
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Rainfall over East Asia
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Westerly Jet Climatology
(Schiemann et al. 2009)
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Jet Transition Hypothesis*

Changes to the seasonal meridional position of the
westerlies relative to the Tibetan Plateau drives rainfall
climate changes over East Asia on paleoclimate
timescales

* First proposed by Kana Nagashima et al. (2007, 2011)
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Testing the Hypothesis

 Modern Analogs (interannual variability)
 Model simulations of past climate (11kbp)

* Explaining speleothem 6180 variations



June MCA mode 1 —regional patterns

(regression onto U expansion coefficients)

Contours: 100-500mb U, Shading: precipitation
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July-Aug MCA mode 1 —regional patterns

(regression onto U expansion coefficients)

Contours: 100-500mb U, Shading: precipitation
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CAMS (w/ slab ocean)
1 degree snmulatlon
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Question:
How would you expect the rainfall to behave if | set orbital
conditions to 11,000 years before present? (keeping all else same)
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CAMD5 (w/ slab ocean)

85°N

w
oy 'V'eivu p « Meiyu occurs earlier in season
24N = - * Longer Summer rains

21N A
18N -
15N -
12N -




100

2009

3004

Pressure
F.
o
[an]

500 4

600 -

15 ,

°5

June-August zonal wind
change averaged over East
Asia 100°E-125°E

™N

Mean max jet location

20N 25N 30N 35N 40N 45N 50N 55N 60N

BT T T .

-15-12-9-6-3 0 3 6 9 12 15

=

3

- = =

AUG

SEP

11,000 ybp simulation
* Meiyu occurs earlier in season
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What does the Jet Transition Hypothesis say
about speleothem 6180 variations?

Wang et al. 2008
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Seasonal cycle of 6*%0, Nanjing

Isotopically
Dayem et al. (2010) lighter

Na

nvjing

EMP ]

2 4 6 8
month

10

Question: what if the East
Asian monsoon was kept to
Spring conditions throughout
the summer months?

(i.e. Westerlies failed to
transition to the North of the
Plateau during its seasonal
evolution )

Nagashima et al. (2007):
prolonged Spring conditions
during cold D/O phases
consistent with East Asian
dust records



P (cm), T (°C)

Seasonal cycle of d*30 in precipitation
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“Jet Transition Hypothesis” conjecture
for speleothem d*30 variations

* Low level monsoonal inflow of moisture is
isotopically light

* The meridional position of the westerlies
(relative to the Plateau) limits how far northward
the monsoonal moisture penetrates



Summary

East Asian rainfall change in the distant past may have
resulted from a modulation of its seasonal transitions

This modulation is dynamically tied to the latitude of
the westerlies relative to the Tibetan Plateau

There is an modern-day analog that links interannual
variability in the timing of seasonal transitions to
westerly jet changes

Modeling of paleoclimate scenarios (11,000ybp and
North Atlantic cooling) support this hypothesis

The hypothesis may be able to explain the behavior of
disparate paleoclimate records, in particular East Asian
speleothem d®0 and dust records



