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Chinese Loess Plateau during 1999-2019: A study using
the FLEXDUST and FLEXPART models.

Examining the linkage between the East Asian winter monsoon and deposition over the Chinese

Loess Plateau on an interannual scale.
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The East Asian winter monsoon has a major impact on East Asian e
winter climate. ERA 5 climatology 1999-2019 PO
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The primary driver of the EAWM the land sea
contrast.
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The three major of EAWM components:
1. The Siberian High-, Aleutian Low-pressure systems

2. The East Asian trough
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Strong north westerlies to the east of
the Siberian High.
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EAWM strength is assumed to be linked Loess deposition rate and grain size changes.  aSuerors onesser
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« Dust emissions primarily occur in spring -> hence
might be not representative of winter synoptic
conditions (Roe 2009).

* Wyrwoll et al 2016 established a link between
EAWM strength (cold wave frequency) and dust

frequency.

However, Dust Frequency is not deposition!

Photo: Anu Kaakinen

@ CWFI * Is the accumulation (deposition) rate really
3 ~®=DustFreq . . . .
e linked to the winter monsoon circulation?
2+ tnear (Dust Freq) W hy?

CWFI
(=

* Is the particle size a better index of the winter
monsoon? Why?

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

Time (year)
(Wyrwoll et al 2016)
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Dust transport and deposition Receptor quantities
Dust emissions
Dry deposition 1.7-2.5 um Mean spring source contribution 1999-2019
O°N " 100 = 1.7-2.5 um total deposition —_
45°N 10 : 50°N === TS i _— 1074 NE
\fearly averaged emissions 1999-2019 N~ 40°N i ;1 £ ason ] 3
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45°N 10-2 % 30°N o ‘*‘ e e 0001 & 40°N '§
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10-3 S 10 E- 4 4_‘3
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Done in post FLEXPART

processing

FLEXDUST

* 3 hourly, 0.1x0.1 degree
emissions flux

e Assumed size distribution <
20um

e Sampled every 900 s, output every 3h, 0.1x0.1 degree.
e Dry and Wet deposition runs are sperate.
e New 5 day backward trajectories started every 3 hours

e Two particle size bins “Fine Silt” 1.7 — 2.5um , “Coarse
silt” 15-20pm

Dry deposition
Wet deposition

e Map of source
contribution

Dust emission field
match with
corresponding
emission sensitivity.

Emission sensitivity

S
FL EXPART

Zwaaftink et al. 2016 Pisso et al. 2019
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https://www-cambridge-org.ezproxy.uio.no/core/journals/quaternary-research/article/approaches-and-challenges-to-the-study-of-loessintroduction-to-the-loessfest-special-issue/5D43B4584AC7A4BDCC480D199954602D
https://doi.org/10.5194/acp-10-4283-2010
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FLEXPART reproduce spatial and interannual variation in observation
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Most sites does not show different circulation composite between coarse s

UNIVERSITY OF HELSINKI

and fine particles.
DJF 850 hPa winds and MSLP composite total depostion coarse silt

MO-winter monsoon sacoL BADOE
%0°N 50°N

3
=

[=R=N NS NN )

I0eN Tl TP

Badoe and Lingtai are ST
exceptions. TR S A g

Mean Sea Level Pressure
(strong years - weak years)
Mean Sea Level Pressure
(strong years - weak years)

Mean Sea Level Pressure
(strong years - weak years)

80°E  100°E 120°E 140°E 160°E  180° 20°E 40°E 100°E  120°E  140°E  160°E 150"
LINGTAI LANTIAN YINCHUAN

hibnbh e OO NN W BN @
Gnlnde o o e 22 R W By

04— < T
20°E  40°E B0"E

6 6
5 5
4 W 4w w
3e 3ph (R vs
: 228 222 1
B0°N 1 2 8% Z [ N e Ay 0%
............. 158 1eg e o =g
----- 0% oL S
o5 0EE e
: . . B R P T b Bt 1mgy L
300N .. T 1 S PR e 2 o300 . RN . A0 e '%u;E‘m°N" R S 9 o
------------- _2 [ E . v e . « 45 £ m E . - T - o E
2 {00 AN oA 1 TN 325 . 0N A M N @ 28
b R N 0 O i . S /A 4= =
..... 4 o 5
_______ . . e oo 5 .. . % Y N o e
T " e T g T T T : -t T i
20°E 40°E BORE BO"E 100°E 120°E 140°E 160°E  180° 20°E 40°E BO°E BO®E  100°E 120°E 140°E 160°E 150°
s0on SHAPOTOU s 0N LUOCHUAN .
@ Strong years e Weak Years
[ A N N N R e 5 Q 5 [ [ ] [ . L] . F MO
4 4
3,8 ki 3,E . e e e ® ® [LNGTAI
250 250
50N = 2 @xsow- 2 E“ . o0 L] LI ] L] ® - LUOCHUAN
-} 1 -]
lau D
"""" u%;. u%%‘ [} [} [ ] [} I YINCHUAN
""" 0ge 0y
"""" = 1-= . .. . .. ® | SHAPOTOU
..... lee = . g ] J -
o U=
0N = - e v L D _2‘-2 D3I0°N | = g s g e s e Fe . IR ﬂ = . . " ™ L LANTIAN
....... 288 5 A - - A _g =5
3=8 2=t * e . . ® e [BADOE
G .. o0 k .
....... < ) :é . e o e e e fsacoL
P - -0 L e
20°E 40°E BO°E 20°E 40°E G0°E T T T T T T T T T T T T T T T T T T

VEGU2021 PSS ST PSSSF T 11



UNIVERSITY
OF OSLO

il\/longolla and Northwest CLP have the largest contribution to total deposition ,.smmwese
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Strong deposition years have a more concentrated source contribution. P —
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FLEXPART/FLEXDUST can reasonably reproduce the spatial and interannual variation in
dust deposition when compared with observation.

The 7 Loess sites show spatial difference in their source contribution, western sites have
a stronger contribution from Taklamakan.

Strong deposition year have a more concentrated source contribution, compared to weak
deposition years. Suggesting large contribution from single dust events.

The spring dust deposition at all the 7 site correlates well with the winter AO/NAO, but not
winter monsoon indices.

The possible mechanisms linking negative winter AO and dust deposition: negative AO
favours intense cold surges intruding into East Asia [Yang et al. 2020] , which can be
further amplified due to increased snow and cloud cover over central Siberia during
negative AO winters [Liu et al. 2018].

Further research remains to pinpoint the exact mechanisms linking winter AO to dust
deposition over the CLP.
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