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NOAA Data Announcement 88-MGG— 02( https: // www.ngdc.noaa.gov/mgg/global /etopo5. HTML)

1851~2014 NOAA-CIRES 20th Century Reanalysis V2c¢) 3

Fig. 1 Location of the study area and other reference sites. 1. The Hongyuan peatland ( this study); 2. The Tuolekule Lake ™ ;

3. The Qinghai Lake 2+ 4. The Huangyang River 3+ 5. The Dunde ice core * ; 6. The Yuexi peatland 7 The Xiarinur Lake ¥ ;

8. The Gonghai Lake ** ; 9. The Hani peatland "' ; 10. The Gushantun peatland ** . The black arrows indicate averaged wind field

at 850 hPa in summer( from June to August) from 1851 to 2014 ( wind field data retrieved from the NOAA-CIRES 20th Century

Reanalysis V2¢) * ; and the terrain data retrieved from the NOAA Data Announcement 88-MGG - 02( hitps: // www. ngdc. noaa.
gov/mgg/global/etopo5. HTML)
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spectrometer in the whole sedimentary sequence of HY2014 profile
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Fig.5 Historical variation of atmospheric dust flux recorded by HY2014 profile. The grey shades represent the dust enhancement event
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Fig. 6 Comparison of the dust flux recorded in HY2014 profile with other paleoclimate records since the last deglaciation.

(a) Aeolian activity index from Lake Xiarinur * ; (' b) Grain-size component (<37 wm) in Gushantun peatland * ;
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( ¢) Dust record from the Yuexi peat in Southwest China

() The dust flux recorded in HY2014 profile( this study)
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Fig. 7 Comparison of the climate proxies in HY2014 profile with other paleoclimate records since the last deglacial. (a) HY2014
profile dust flux( this study) ; ( b) HY2014 profile grain size composition(>63 pm this study) ; ( ¢) Moisture index synthesized from
pollen-based records in western Inner Mongolia and Xinjiang ( blue line) and the northwestern Loess Plateau ( orange line) *'

(d) EAWM proxies derived from core HY2A * ; () The EAWM indicator( the 20 ~ 200 pm component for the Huangyanghe) *

(f) Lake Qinghai Westerlies climate index( WI flux of >25 wm fraction) ** ; ( g) The trees pollen percentage in Qinghai Lake * ;

8

(h) The trees pollen percentage in HY2014 peat * ; (i) Stalagmite 80 from the Dongge Cave in South China ** . The light yellow
shades indicate last deglacial the light blue shades are the Early-Middle Holocene the pink shades are the Late Holocene and

the dashed lines are the trends of the curve
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SIGNIFICANCE OF CLIMATE CONDITIONS IN THE VARIABILITY OF EOLIAN
DUST DEPOSITION SINCE THE LAST DEGLACIATION IN THE ZOIGE
REGION RECORDED BY THE HONGYUAN PEAT
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Abstract

There are many debates on the mechanism of abrupt climate change in East Asia since the late deglacial
period due to the shortage of high-resolution climate reconstruction records. Meanwhile few studies have been
conducted on the eolian dust deposition in peat and little attention has been paid to long-term evolution of dust flux
and its climate background in Zoigé region from the northeastern Qinghai-Tibetan Plateau. In this study a 450-em
peat profile HY2014( 32°46°49. 850"N  102°30°57.047"E; 3509 m a. s. l.) from Hongyuan peatland in Zoigé
region western Sichuan Province was selected as the research carrier. Here we analyzed the grainsize compositions
and geochemical element contents( including K Ti Zr Rb Sr and V and others) of ash from 225 samples at 2-¢m
interval in HY2014 profile. Based on high—resolution AMS "“C dating results measured by 13 samples from different
depth of this profile the evolutionary history of dust flux since the late deglacial period is reconstructed and its
dynamics is revealed. In combination of the previous studies that obtained from Hongyuan peat and other records
this study also aims to discuss synthetically the control mechanism of dust deposition in Hongyuan area. The results
show that: (1) The geochemical elements such as Ti V Sr EF, EF, and EFy in Hongyuan peat are mainly
aeolian inputs which can be used to assist to the explanation of dust flux in this area and to reveal the evolutionary
history of atmospheric circulation. ( 2) The dust flux in Hongyuan area varied at 0. 17 ~40. 74 wg/( cm’*a) and was
abnormally high during the last glacial period ( 14000 ~ 11600 cal. a B.P.)  with the mean value of 21.52
pg/(em’® * a) . The high value of dust flux during 14000 ~ 12800 cal. a B.P. was caused by the extraordinary
palaeoflood events. During 12800~ 11600 cal. a B.P. the climate was cold and dry when the intensity of both the
East Asian winter monsoon and the westerly wind were very strong. And a large area of exposed loose sediments
were transported into the Hongyuan peatland by these two circulations. During 11600 ~ 3100 cal. a B.P. the dust
flux showed an overall downward trend in which fluctuated significantly during 11600~ 6400 cal. a B.P. and was
increased and much stable between 6400 cal. a B.P. and 3100 cal. a B.P. The mean value of dust flux was
1. 60 wg/( cm® * a) during 11600 ~ 6400 cal. a B.P. and slightly increase to 1.78 pg/( cm” *a) during 6400 ~
3100 cal. a B.P. However the dust flux increased again to 3. 55 wg/( cm”*a) after 3100 cal. a B.P. The climate
was generally warm and humid and the vegetation coverage in the dust source areas was high during the Early and
Middle Holocene; meanwhile FEast Asian winter monsoon and the westerly wind were weaker. Owing to these
factors the dust fluxes declined clearly. However the westerly wind weakened while the East Asian winter monsoon
was stronger during the Late Holocene. The variations of ash content and its characteristics of geochemical element
and particle size compositions in Hongyuan peat were in good agreement with the evolution of dust flux along the
timeseries. ( 3) The dust deposition flux of Hongyuan peatland clearly recorded the Younger Drays event and seven
dust enhancement events which can be also explored in other records from Northwest and Northern China. When the
dust event occurred the East Asian winter monsoon intensified the climate condition in the dust source area

deteriorated and the vegetation coverage reduced so that more dust can be released into the Hongyuan peat.

Key words: Hongyuan peat; dust flux; element geochemistry; abrupt climate change; FEast Asian winter

monsoon



