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Scientific context : Understanding climate variability and the
hydrological cycle

- Surface Mass Balance in East Antarctica
+ Precipitation
- Sublimation
- Melt
+ Refreeze

- Recent climate variability:
Moisture sources

— study of the hydrological cycle
with continuous measurements
of water isotopes
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DDU (Dumont D’Urville station)

Specificity:
« Coastal (sea-ice influence)

* High accumulation rate
(30cm w.e./ year)

« Strong katabatic wind

Measurement since December 2018:

« Continuous monitoring of water
isotopic composition

* Snow sample collection:
» Precipitation (1/event)
« Blowing snow (1/event)
« Surface snow (1/week)

* Meteorogical observatory (Meteo
France)
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Measurement: Low humidity calibration challenge

Specific low humidity generator developed

——————————————————————————————— [nstrument—I

I
1 | Outside Air l — 300
! ) Evaporation ! ‘”!et - obtained with the new water vapor generator L 250 start of the injection step end of the injection step
! - | chamber Valve AL - obtained with the classical standard delivery module o
! Iy — 200 ¢ , =9,
I | o
- ! = A4 Pressure ! :l;hi I — 150 30 3
e | Syringe A <—>/ L e = =~ &
oyar | | - | Syinge Double 3y : | | -1 X L
e 1| o Syringe B [— e H PSS | st 1| (", — 50 ;
| i~ pump | ' by s 100
I I Picamo NS o & i SRR ~ 0
I N I pump 25 o O
I Evaporation i [ = o [1}-;
S’ £ 20+ e
be s s s s s s s s s s s s m i mm s mm i m - - - ! \'x_)oh 15 > 30
—> Water  P1: Withdraw mode ? E
P Gag P2 : Infuse mode O 10 g
Humidity generator schematic diagram T 5 &
lﬂ X
¢
0 &d?i’fl’ﬁ“ R el e o S X . E
| | | 1] I 1 I 1 1
2000 4000 6000 &0 70 ) %0 100 10
humidity (ppmv) e (merutes)
Influence of humidity on the isotopic composition Records of d'®0, dD and humidity over a 72
(d'®0 and dD) of the vapor obtained with a ppmv humidity plateau obtained with the
standard delivery module (red) and with our new humidity generator.
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C. Leroy-Dos Santos et al., A dedicated robust instrument for water vapor
generation at low humidity for deployment of laser spectroscopy
instrument in cold and dry polar regions, in preparation

Picture of the upper stage of the instrument with the
main fluidic parts
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Results: 13 months of measurements in 2019/2020
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Summer weather regime: Winter weather regime:

diurnal + synoptic synoptic
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Results: Meteorological classification
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Results: Specific cases to study

isotopic variability during
periods of low and stable
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Perspectives

* Sea-ice edge influence

« Comparision with snow sample isotopic compostion

« Radar information on precipitation formation height

» Back-trajectory diagnostic tool (as in C. Leroy-Dos
Santos et al., JGR, submitted, 2020)

« Application to ice core water isotopic profiles
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