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Added value of water isotopes
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Water vapor isotopic measurements
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Water vapor isotopic measurements
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Cindy Dynamo case

» Hovmuller diagrams at 500hPa, 10°S-10°N average
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Cindy Dynamo case

» Hovmuller diagrams at 500hPa, 10°S-10°N average

-80 -60 -40 -20

-10 -5

20 60 80
8D anomaly (%)
(contours= specific humidity)

“ay8



-180
-190
-200
~—-210
=)

~—-220

Q -230

bl
-240

-250

-260

q-0D cycles

650-500 hPa at Gan Island

-270-
=1

0

L
-5 0 5 10 15 20 25 30

q anomaly (%)

Composite MJO Phase Diagram (isotope space)

180

-85

} 600 hPa
a . 175 doys
) e ~ 125 days
+15 days‘-"‘

125 days g
2.5 days +2.5 doys
et

Berkelhammer et al 2012

52 B 56 58 § 62 € [

q (g/ke)

— |ASI
—» LMDZ SP
— LMDZ NP

cel]

pre-MJO: 13-15 nov
MJO core: 24-25 nov
end MJO: 29-30 nov

5/8



q-0D cycles

650-500 hPa at Gan Island Composite MJO Phase Diagram (isotope space)
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» depends on location/season? altitude? event type? physics?
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q-0D cycles

650-500 hPa at Gan Island Composite MJO Phase Diagram (isotope space)
~ 600 hPa

-180
~17.5 doys

-190

. H175deys
O e oy 125 days

-200
~—-210
=)

~—-220

Q -230

o

| +7.5 days
io-125 dops e

-240

-250 .
75 doys
180

o . Berkelhammer et al 2012
-10 -5 0 5 10 15 20 25 30 5 52 54 5 & 62 € [

q anomaly (%) >q (g/kg)

pre-MJO: 13-15 nov
MJO core: 24-25 nov
end MJO: 29-30 nov

-260 o

— |ASI
LMDZ SP
— LMDZ NP

cel]

» depends on location/season? altitude? event type? physics?

> use sign/shape as a process-oriented diagnostic?
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Convection vs large-scale precip
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Convection vs large-scale precip
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Convection vs large-scale precip
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Convection vs large-scale precip

unsaturated
downdrafts e
2/ L
N R
reevaporation A\
deep convective shallow convection
parameterization parameterization

surface
large-scale
parameterization
» conv vs large-scale precip arbitray, but affects heating rate,
cloudiness, humidity transport , ISV




Sensitivity tests in LMDZ
Amazon, DJF-JJA (wet-dry)
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Sensitivity tests in LMDZ
Amazon, DJF-JJA (wet-dry)
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pressure (hPa)
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> precipitating events deplete the tropospheric vapor all the
more as it is associated with large-scale precipitation
=-use it more quantitatively to evaluate conv vs large-scale precip
partitionning and underlying heating profiles /8



Summary and perspectives

Summary
» 6D informs about moistening and dehydrating processes
» g — 6D during MJO informs about relative timing of processes

» 0D depletion during precip events reflects conv vs large-scale
partitionning

8/8



Summary and perspectives

Summary
» 6D informs about moistening and dehydrating processes
» g — 6D during MJO informs about relative timing of processes
» 0D depletion during precip events reflects conv vs large-scale
partitionning
Perspectives
> lots of measurements exist but are still under-exploited
> use isotopic measurements quantitatively

» Sensitivity tests, model intercomparison (8 GCMs, 2RCMs
have isotopes)

v

Cindy Dynamo case study
Comparisons with CRMs (SAM, soon WRF and MesoNH)

v

8/8



