Interannual variability of temperature over 50 years described by global simulation
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Introduction Conclusions and perspectives
J
G‘]e aim of this study is to better understand the different overriding mechanier me variability, trend and TS diagram are better represented in the simulation GRD100. Therefore\
that control the evolution of the temperature in the Bay of Biscay, through realistic e this simulatiop will be u§ed as the in_itial and bpundary condition for long term 3D regional simulation
simulations over a period of 50 years. Based on the work of Michel et al. (2009) on L. BACH4000 with 4km horizontal resolution (Charria et al. 2014; Theetten et al. 2014). N
the variability of temperature in the Bay of Biscay (Fig1). We will extend the @ | The future works will be : L
understanding of the interannual variability to the haline contents and the circulation o crtl > Refine the analyzes of the global simulations with the study of the circulation (Navidad, IPC; Iberian -
atregional scale. | o Polward Current) and the haline budget in the Bay of Biscay. | I
Here we compare two global simulations, ORCA-G70 and ORCA-GRD100 (%4° T 7 S — > The analyze of BACH4000 in the aim to understand what controls the variability in the Bay of Biscay e B
\Ssolution), that differs mainly in the vertical resolution and we show their variability ntorannual thesm;?;in(ﬁig;?eeto;gggngfayerfmm G70 \ and to see the contribution of the increase of the horizontal resolution in this variability. / athymettio man of our fufure regiona! smulation BAGHA000
{ 1- Data } [ 2- Temperature interannuel variability }
/ . . . \ e e 0 gt oo Gr0GRO1OR (0 | - The temperature variability is well reproduced compared to
The 3D C|rculat|oq model used here.ls bas_ed on the NEMO (Nucleus for g iy N M T VAR T = I} the climatology (Fig2) and we can distinguish two periods : a
Eg:});iia; tlr\w/ilgiiljlljnygcg\tetzethgcaeraer; 1'?31?:\9/\; aerdeZé°2&'?(())?l21 model. The VN f 0 S S N N /A N | - N cooling until mid 1970 and a warming after this date (in
- - : | agreement with Michel et al. 2009).
The G70 simulation has 46 vertical levels (z-coordinates) and is - wob 15 Kt J : - )

- In GRD100 simulation, the trend has been improved (Fig3)

and can be partly attributed by the increase in the vertical

resolution.

- In the map of temperature difference, we can distinguish
three zones (0-400m with 0.4°C, 750-1250m with 1°C
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covering the periode from 1958 to 2004, using DFS3 (Drakkar Forcing
Set ; Brodeau et al. 2010) atmospheric forcings.

The GRD100 simulation has more vertical levels (75) and is covering
the period from 1958 to 2010 with DFS4.3 and DFS5 atmospheric
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forcing (Brodeau _et al. 2010?- | | ol /8 4000 1 B 1250-1750m with -0.8°C).
The WOA2004 climatology is a set of measurements from different kind / e | i N
. ° . . 1 2 N fr m rf - 600 ‘ | | w_ORCA{ERDmO I 1060 1965 1970 1975 1980 1985 1990 1995 2000 } - -
tOOf $ggfrlordse\pNtl:]h 1 Spatlal reSOIUtlon from 955 to 003 a d O Su ace 19160 19'65 19‘70 19\75 19‘32ar 19J85 19\90 19195 20\00 “ 0 @ -10Trend(10'2°C.year'1)10 ? % @ year HOW COUId We explaln the dlfference between
\ / 10583058 s o st rsen o over (50 [ T e e o0 e B P Yo el e e o7 Porver \ the two simulations? /
m), (c) intermediate waters (600 m).
[ 3- Different explanations? J [ 4- Heat budget J
> Assumptions hold: \ 200 — meat budget was computed for the both simulations (Fig5), integrated from 1965 to 2004, to explain the gap of O.E
Air-sea flux Ir-sea rux . .
- The oceanic initial condition is the same for both simulation, Budget ;. 0.20 Budget 4 4, 2.93 in the first 400m.
- atmospheric heat flux (explained in the fourth part of heat budget), ' » The atmospheric heat flux is 15 times greater in GRD100 than G70, despite the fact that G70 receives more heat
- The intensity of the wind. c 034 0.36 (budget difference 0.77TW). The wind in GRD100 is 8% stronger than G70 (not shown here) may explain a part of
| ‘ . . g
LN this completely different dynamic.
» Untested assumptions: 17.55{; 7.91 \ » The atmospheric forcings don’t control directly the temperature in the Bay of Biscay.
- The relaxation in the Mediterranean (the difference of temperature » The heat transport over the domain is completely different between the two simulations.
between 750-1250m, Fig4), » The ocean transport drives directly the temperature budget in the Bay of Biscay.
- Vertical levels number. 5 y 3
It is difficult to explain the differences, because we can't ot 256, total transport Based on this results, we have to wonder :
verify some assumptions but one way to better understand is to G70 GRD100 _ _ _ _ _
Compare the heat bUdget Fig 5 : Heat balance between 0-400m depth averaged over a period from 1965 to 2004 for the G70 and GRD100 WhICh SImUIatlon Is more phy3|Ca|? /
simulation. Values are in terawatt (TW). Blues arrows represent transport on open borders (N, S, E, W) and
transport from the bottom (400m).

{ 5- T/S diagram } [ Acknowledgements and references }
o %%”Fe.xgmg)le’. the T/ Sf(tjr']agr?m Ihe:.S SIS Gl P el g U This study is part of three projects : EPIGRAM, funded by CNRS (LEFE/IDAO) and ANR (grant ANR-08-BLAN-0330-01), COMODO, funded by Agen)
R R / g6 (beginning of the simulation). Nationale de la Recherche (ANR-11-MONU-005-03), and ENIGME funded by (LEFE/GMMC)

H / > All water types are presented in T/S diagram in both simulations. > Barnier, B., et al., 2006. Impact of partial steps and momentum advection schemes in a global ocean circulation model at eddy permitting resolution.

145 Ocean Dyn. 56, 543-567.
% 12+ %K > Medlterranean Sea Water (MSW) are more warmer and Saltler In > BrOdeau, L, Bamler, B, TI’GQUIer, AM, PendUﬁ, T, GUIGV, S, 2009. An ERA40-based atmOSpherIC fOFCIng fOr gIObaI ocean circulation models. OCean
g v - - Modelling. 31, 88-104.doi: 10.1016/j.0cemod.2009.10.005.

ol G70 until 1975 and after that it represent better the MSW. » Charria, G., et al., 2014. A first overview of the 53 year past hydrodynamical variability in the Bay of Biscay from a regional simulation. EGU2014-4497.

© _ Poster.
» GRD100 represent better the MSW (Fraile-Nuez et al. 2008). > Fraile-Nuez, E., et al., 2008. Mass transport in the Bay of Biscay from an inverse box model. Journal of Geophy Res. 113, C06023. doi:
* ‘ 10.1029/2007JC004490.
234 . - . . . 9:7 GRD100 simulation seems to be more » Michel, S., et al., 2009. Evolution of upper layer temperature in the Bay of Biscay during the last 40 years. Aquat. Living Resour. 22, 447-461.

until 2000m depth. Water types : STW, Surface Thermocline Water, ENACW, Eastern
North-Atlantic Central Water, MSW, Mediterranean Sea Water, LSW, Labrador Sea Water

Salinity . » Theetten, S., et al., 2014.Technical and physical challenges to achieve a regional simulation at multi-decadal scales: Application to the Bay of Biscay. .
Fig6 : TS diagram in August 1958 of the global simulations G70 (red) and GRD100 (blue) \ thSICal / \EGUZO'] 4-4825. Poster. /




