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Climate model validation / calibration:

Should we trust earlier reports of Antarctic surface mass
balance?



  

More recent reports of SMB significantly differ

Ante ~2000 (Vaughan / Arthern) Post ~2000 ( incl. IT/FR ITASE reports)



  

SMB MEASUREMENT

MET HODS

APPLICABILITY CONDITIONS RELIABILITY

   ANNUAL       MULTI-
ANNUAL     DECADAL

Anthropogenic
radionuclides

Dry snow facies – little mixing – Absolute calibration
and dating tool with reference horizon levels / A

A

Stake
measurements

Everywhere  –  Annual  and  multiyear  averaged  SMB
variability studies

C A A

Natural 210 Pb Dry snow facies  – little  mixing  – Less  accurate  than
anthropogenic radionuclides / /

B

Stable isotope
content

and

Chemical markers

Dry snow facies – Annual and multiyear averaged SMB
variability studies - Difficulty for clear observations in
areas  with  very  low  SMB  values  (Central  Antarctic
plateau) - Subjectivity in annual layers counting / B

B

Snow stratigraphy Dry snow facies – “Low” reliability and accuracy C C C
Precipitation

gauges
Not reliable - Not accurate

C C C

Reliability and applicability conditions of SMB field measurement methods. A = reliable; B = conditionally

reliable; C = unreliable; / = not applicable. See Magand and others (2007) for details.

 Magand O.,  C. Genthon, M. Fily, G. Krinner, G. Picard, M. Frezzotti, and A. A. Ekaykin, 2007. An up-to-date quality-controlled surface mass balance data 
set for the 90°–180°E Antarctica sector and 1950–2005 period, J. Geophys. Res. 112, D12106, doi:10.1029/2006JD007691.

Genthon, C., O. Magand, G. Krinner, and M. Fily, 2008a. Do climate models underestimate snow accumulation on the Antarctic plateau? A re-evalutation of / 
from in-situ observations, Annals of Glaciology, in press.

Data quality control



  

(Surface 
elevation >)



  

However heart-breaking, it is recommended that 
those (many) older reports obtained with 
unreliable or unreported techniques are 

discarded.



  

Atmospheric chemistry model and ice cores



  
Climate / chemistry modelling for ice core data: S sensitivity to sea-ice extent



  

Reconstructing interannual sea-ice extent from shallow
annually dated cores?



  

GLACIOCLIM, A long-term observatory program



  

Coast-to-plateau transition region is the most sensitive to climate warming in terms of SMB / 
contribution to sea-level

=>
the GLACIOCLIM-SAMBA transect

~150 km

1818 m asl

159 m asl



  



  

Do models succeed to reproduce 
accumulation along transect?

- Not quite...

- Do we care?



  

- 50% of current Antarctic accumulation, much more of predicted 
precipitation change

- Complex processes: Orographic precipitation, evaporation, blowing 
snow

- Only ~20% of all Antarctic SMB reports in the current / projected high 
accumulation region

- Very few long term / annually resolved reconstruction / monitoring

DDU

Predicted precipitation change, LMDZ4



  

XXIst century Antarctic precipitation change in IPCC / CMIP3 models

Coast – plateau transition zone is most sensitive

Coast – plateau
(<2200 m)

Plateau (>2200 m)



  

Prospects:

IPY TASTE-IDEA (mostly plateau..)



  

09-10??

11-12?

10-11?

Komsomolskaia

DDU-DC
08-09

Italy (M. Frezzotti)

Russia (V. Lipenkov)

France (M. Fily)

Cap Prud’Homme 
06-07



  

1 – Snow radar with shallow cores for dating (radioactivity)
+ GPS (precise topography)

2 – Snow pits for 10Be (solar activity) with associated chemistry

3 – Radar corner reflectors for interferometry (Concordia lake)

Dumont d’Urville – Dome C traverse
2008-2009

Logistic traverse

Collaboration with:
Glacioclim: Surface Mass Balance network (stake, meteo station)
DACOTA: ice stream study, Astrolabe galciers 

(in situ + airborne radars)



  
© IPEV
P. DAVID

Raid Dumont d’Urville - Dôme C



  



  

Prospects:

GLACIOCLIM is a long term – annual survey
 program

+ ITASE-like reconstruction



US-ITASE in West Antarctica

Annual resolution (chemical tracers) => inter-annual variability



r~0.8r~0.

r~0.4r~0.3

Two US-ITASE ice-cores versus ERA40: crucial information for ERA40 validation



Accumulation from short ice core in Adélie Land coastal area

Significance level of the observed trend?
⇒ Drilling at several sites in 2008-09 
⇒ Isochrone assessment with GPR measurements
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Who:

ITASE: O. Magand, M. Fily (LGGE), with M. Frezzotti (ENEA), V. Masson (LSCE) ...

GLACIOCLIM: C. Genthon, V. Favier

With support IPEV, PNRA, INSU

Lab / models: G. Krinner, C. Genthon, H. Gallée, C. Agosta

And many more hands on the field...



  

The GLACIOCLIM-SAMBA Observatory
http://www-lgge.obs.ujf-grenoble.fr/~christo/glacioclim/samba/

Dome C stakes 
networks

Cap Prudhomme 
stakes network

Terre Adélie 
stakes line: 
GLACICLIM-
SAMBA 
transect



  

GLACIOCLIM-SAMBA: SurfAce Mass Blance of Antarctica

- Adélie Land / Dome C

- Coast, coast-to-plateau transition, plateau

- Annual campaign / survey (or more frequent close to Dumont d'Uville)

- Long term program (> 10 years, hopefully more), start 2004.

- Data distribution: http://www-lgge.obs.ujf-
grenoble.fr/~christo/glacioclim/samba/

>500 km on ice each year ... on logistics of opportunity (IPEV)

2003-04 2004-05 2006-07


