
SWNG2 modelsJune 7, 20111 General information
• horizontal resolution given as the number of grid points in latitude × number of grid points in longitude.
• verti
al resolution given as the number of verti
al levels.GCM isotopi
 referen
e 
onta
ts non-isotopi
 referen
eGISSmodelE [SLH07℄ Gavin S
hmidt,Allegra Legrande [S
a06℄ECHAM4 [HWH98℄ Martin Werner [Mod94℄LMDZ4 [RBVJ10℄ Camille Risi,Sandrine Bony [HMB+06℄GSM [YKNO08℄ Kei Yoshimura [K
a02℄CAM2 [LFDF07℄ Jeun-Eung Lee [CHB+02℄HadAm [TVS09℄ Julia Tindall [PGRS00℄HadCM [TVS09℄ Julia Tindall [PGRS00℄MIROC [KNS+℄ Naoyuki Kurita [NTNS97℄GENESIS [MPC+02℄ Renaud Matthieu [TP95℄
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2 Experimental set-up
• horizontal resolution given as the number of grid points in latitude × number of grid points in longitude.
• verti
al resolution given as the number of verti
al levels.GCM SST for
ing nudging horizontalresolution verti
al resolution time periodGISSmodelE free or nudged(u,v) by NCEP 46 × 72 20 1965-2004ECHAM4 free or nudged(u,v) by NCEP orECMWF 64× 128 19 1956-2001LMDZ4 AMIP2 free or nudged(u,v) by ECMWF 72× 96 19 1979-2007GSM nudged (u,v,T)by NCEP 73× 144 17 1979-2007CAM2 free 64× 128 26 1958-2007HadAM free 73× 96 17 1958-2003HadCM 
oupled model free 73× 96 17 1981-2000MIROC free 64× 128 20 12-37GENESIS free 96× 192 18 1981-1999
• Common period: 1981-1999
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3 Representation of the dynami
s and physi
sGCM gridpoint/spe
tral adve
tion 
onve
tion land surfa
e model soilmodel snowmodelGISSmodelE spe
tral Tiedke ([Tie89℄) modi�ed byNordeng ([Nor04℄) GISS LSM ([ARC88℄) 6layers 3layersECHAM4 spe
tral bu
ket 1 layer 1 layerLMDZ4 grid point upstream Emanuel ([Ema91, EZ99℄)modi�ed by Grandpeix bu
ket 1 layer 1 layerGSM grid point Relaxed Arakawa-Shubertdeep 
onve
tion s
heme([MS92℄) bu
ket 1 layerCAM2 spe
tral Zang and M
Farlane([ZM95℄) bu
ket 1 layerHadAm grid point fourth-orderhorizontaladve
tion [GR90℄ with 
onve
tivedowndrafts MOSES2 ([CBB+99℄) 4layersHadCM grid point fourth-orderhorizontaladve
tion [GR90℄ with 
onve
tivedowndrafts MOSES2 ([CBB+99℄) 4layersMIROC spe
tral Arakawa-Shubert ([AS74℄)GENESIS spe
tral GENESIS several
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4 Isotopi
 representation
• The standard isotopi
 ratio RD is de�ned so that δD = (qHDO/qH2O/RD − 1) · 1000 where qHDO and qH2O are thespe
i�
 humidity and its isotopi
 equivalent. We note RSMOW,D = 155.76 · 10−6.
• The standard isotopi
 ratio R18O is de�ned so that δ18O =

(

qH18

2
O/qH2O/R18O − 1

)

· 1000 where qH18

2
O and qH2Oare the spe
i�
 humidity and its isotopi
 equivalent. We note RSMOW,18O = 2005.2 · 10−6.

• We 
all ECHAM-like equilibration the representation of isotopi
 fra
tionation during rain fall in whi
h 45% of therain drops reequilibrate in 
onve
tive 
louds and 95% of the rain drops reequilibrate in large-s
ale 
louds.
• heff is the relative humidity used for 
al
ulating the fra
tionation during rain reevaporation.
• The supersaturation parameter λ is su
h that superstauration S = 1 − λ · T .GCM RD R18O fra
tionation during rainreevaporation fra
tionationduring landsurfa
eevaporation di�usivity
oe�
ients λGISSmodelE 2*RSMOW,D*19/18 RSMOW,18O*20/18 [Ste75℄, ECHAM-likeequilibration Yes ([AS06℄) [MJ79℄ 0.004ECHAM4 RSMOW,D RSMOW,18O �rst order for pre
ipitation,ECHAM-like equilibration none [MJ79℄ 0.003LMDZ4 RSMOW,D RSMOW,18O [Ste75℄+ se
ond order forvapor; heff = 0.9 + 0.1 · h

none [MJ79℄ 0.004GSM 1 1 [Ste75℄ none [MJ79℄ 0.003CAM2 2*RSMOW,D*19/18 RSMOW,18O*20/18 [Ste75℄, reequilibrationfun
tion of temperature andpre
ipitation rate and raindrop size distribution([LF08℄),
heff = min(h + 0.5, 1)

none [MJ79℄ 0.004
HadAM RSMOW,D RSMOW,18O �rst order for pre
ipitation,ECHAM-like equilibration,

heff = 0.75 + 0.25 · h

none [CHDC03℄ 0.005HadCM RSMOW,D RSMOW,18O �rst order for pre
ipitation,ECHAM-like equilibration,
heff = 0.75 + 0.25 · h

none [CHDC03℄ 0.005MIROC 1 1 �rst order for pre
ipitation,ECHAM-like equilibrationwith 50% reequilibration for
onve
tive 
louds none [MJ79℄ 0.003GENESIS RSMOW,D*19/18? RSMOW,18O*20/18? [Ste75℄, ECHAM-likeequilibration, heff = a + b · h
none [MJ79℄
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