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I Dust biogeochemical cycles

transport

deposition

emission
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Nitrate & Chlorophyll concentration in surface seawater
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I Contribution to the dust deposition into Southern Ocean

(b) AUS %

SAM: 58%
AUS: 36%
SAF: 2%
NHE: 3%

Source:
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I Contribution to the dust deposition into Southern Ocean

ﬁ
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For South Atlantic Ocean:
90% from South America
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I Object

1.Measure the dust concentration and
composition over Patagonia

2.Pattern and origin of temporal variability
of aerosol concentration
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Aerosol sampling

Annual precipitation
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IAerosoI sampling

 filters changed every week
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I Analytical method

Ref. of Dust: Si Al Fe
Ref. of Sea Salt: Na

{ EDXRF: Energie Dispersive X-Ray Fluorescence

Inter-calibration par ICP-AES
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HYSPLIT model backtrajectories

NOAA HYSPLIT MODEL
Backward trajectories ending at 1500 UTC 03 Aug 14
GDAS Meteorological Data

I f_ ) 7
. |
Configuration: -
48 hrs trajectory A
start a new trajectory every 24 hrs 3

500m above ground level

Meters MSL

08/03 08/02 08/01 07/31 07/30 07/29 07/28 07/27 07/26 07/25 07/24

Job ID: 125530 Job Start: Mon Oct 6 15:02:52 UTC 2014
Source 1 lat.: -51.601700 lon.: -69.326300 height: 500 m AGL

Trajectory Direction: Backward ~ Duration: 48 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 0000Z 1 Aug 2014 - GDAS1
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I Wind reanalysis using ECMWF model
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I Aerosol composition variation by month

mAI203 mTFe203 mSiO2
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I Average dust composition

Assumption:
Sum of Al, Si and Fe oxide (Al203, SiO2, Fe203) mass = 86%

m Al
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I Elemental ratio to Al

6 - M dust (Patagonia), Our study
3.3 m deposition (Patagonia), Gaieo et al., 2007
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I temporal variations of dust concentration at Rio Gallegos

40 Mineral aerosols concentration (ug/m?3)
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I Seasonal variability of Si (ng.m3)

Seasonal mean dust concentration (ug.m)

m2012 m=m2013 m=m2014
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I Seasonal variability

Wind or other mechanism?
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HYSPLIT model backtrajectories
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HYSPLIT model backtrajectories
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HYSPLIT model backtrajectories

-47
-481
-49-
-50-
(]
el
2 -51
i
-524
-53
-54-
'55 T T T T T T T
-75 -74 -73 -72 -71 -70 -69 -68 -67
longitude
Distribution of air mass footprint
3 hours

before the arrival at sampling station

Conclusion

Backgrd. Object Methods

25



HYSPLIT model backtrajectories
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HYSPLIT model backtrajectories
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HYSPLIT model backtrajectories

latitude

longitude

Distribution of air mass footprint
6 hours
before the arrival at sampling station
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HYSPLIT model backtrajectories

Backgrd.
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I Measured wind and modelled wind

Backgrd.
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I Wind and dust

50 mm hourly max wind speed

——Dust
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Dust concentration remained at low level even
the wind speeds were high
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I Spearman's Correlations among dust concentration and
meteorological data

Weekly Mean wind:
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All correlations are significant at the 0.05 level
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I temporal variations of dust concentration at Rio Gallegos

25 mumeanT  —Dust -4
20 -
O
15 - -3
o
210
©
= B
8 0
S
t - 1
-10
-15 0
o o N N N % N N N % N N
S AR A U G A U U S A U
O N N R AP VA AN A
R N S M T I P P I

Backgrd. Object Methods Results Conclusion 3

dust concentration (ug.m-3)



I temporal variations of dust concentration at Rio Gallegos
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I temporal variations of dust concentration at Rio Gallegos
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Land freezing or snow cover might be responsible
for the continuous low concentration in winter
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I Conclusions

« Dust concentration and composition

- Weekly average mineral dust concentrations in Rio Gallegos vary
from 0.07 to 3.68 pg.m-3;

- Patagonian dust is relatively enriched in Si and Fe.

« Temporal patterns of dust emission
- Higher concentration in summer, lower concentration in winter;

- Seasonal variation is associated to the temperature and air
relative humidity

- Much lower dust concentration in winter due to the land frozen:

37




Thank you for your
attention!

@
endre

UPITIC

Ikl SORBONME

AAAAAAAAAA

C

U
-m
PARIS

gDiDEROT

liso.

CELLAP

DT 4
\X
CONICET

CITEFA

Arichis

archéologic
e

38



Context

Local seasonal mean precipitation (mm)
m2012 m2013 =2014
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local precipitation might be responsible
for the inter-annual variation.
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