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1 Arctic sea ice is decreasing

2‘ Arctic atmosphere is moistening

3  Arctic moisture serves as new source of
precipitation

The origin of Arctic moisture is still debated
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Objective: characterization of the new Arctic moisture



Several isotopologues of water Fractionation: water isotopes segregate Deuterium excess = 6D - 8 * $180
exist in the Earth’s water cycle during phase changes second-order parameter sensitive

to T and RH at the evaporative sites
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Changes of water Isotopes in the Arctic Sea ice, Ocean and Atmosphere

Expedition

CONTINUOUS MONITORING OF
ATMOSPHERIC VAPOUR
ISOTOPES

Laser spectrometer installed on deck A,
in the aerology laboratory.
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Correlation with local temperature and specific humidity
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Correlation with local temperature and specific humidity
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Correlation with local temperature and specific humidity

E‘lo' y =8.5x-45.0 —
€_15{ =076 MSE=80 £
& [
. & | )
Winter S —20 2
et (2}
o 3
% _30‘ "-i
5 3
3 -351 3
& G
Autumn T _40] S
S 45
= = 95% confidence interval = D'excess
~-50{_ . . . . | _soL | | | | |
0 1 2 3 4 5 0 1 2 3 4 5
Specific humidity [g/kg] Specific humidity [g/kg]
_10_
L= y = 0.76 x - 24.0 o— O
€-151 2-074 MSE=290 E
g—zo- % 10 -
o [%)]
$ —25+ § 0-
3 s~ 0
3 ~3% 3 —20-
o 0_ o
> > 30
8 451 L : 5
= -404 - D -
= —501 95% confidence interval = = OO excess
T T T T T —50 T T T T T
-40 -30 -20 -10 0 —-40 -30 -20 -10 0

Air Temperature [deg C] Air Temperature [deg C]



Winter

Autumn

Spring

Water vapour delta-180 [permil]

Water vapour delta-180 [permil]

Correlation with local temperature and specific humidity
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Correlation with local temperature and specific humidity
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Deuterium excess as a diagnostic for moisture sources

Correlation with SST
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Spring - MAM

No correlation with SST.
H1: local moisture recycling.
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Positive correlation with large-
scale SST.
H1: long distance advection.

Sea Ice concentration

Low, sparse correlation.
H1: in-Arctic recycling and
source transition.

Positive correlation with Arctic

open ocean.
H1: injection of moisture from

the retreating sea ice margin.

Correlation coefficient Pearson's r
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Flexpart backward simulation: moisture uptake

Autumn - ON

age = 7 days 00:00:00
r— o

No correlation with SST.
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Positive correlation with large-
scale SST.

Long distance advection
from Siberia.

Spring - MAM

age = 7 days 00:00:00
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Low, sparse correlation.

Positive correlation with Arctic
open ocean.

Injection of moisture from
the retreating sea ice
margin.
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Conclusions and outlook

We presented one year of high resolution water
vapor isotope measurements from the central Arctic

CONTINUOUS MONITORING OF

ATMOSPHERIC VAPOUR « The 880 signal correlates with local air
ISOTOPES temperature and specific humidity

« The d-excess reveals seasonal changes in
the moisture sources:

#  Melt Ponds =
3180: -5 to -20%.? .

Autumn: interaction with in-Arctic

* global atmosphere hydrological compartments
AWIN: model (resolution: » Winter: distant advection from Siberia
Isotope 0-9%0.9°, T127195) Spring: local sources and transition
Network « simulation nudged » Summer: evaporative injections from
paired to ERAS the margin of the retreating sea ice

observations
from stations
connected
during synoptic
events

e explicit simulation
of isotopes in the
water cycle

camilla.brunello (VU awi.de
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