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CMIP3 vs CMIP5 precipitation projections
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Analysis methodology (Bony et al., 2013)

Water budget: P = E . V-VQ] [qV.\7 ])

@ can be decomposed as:

w=Q+(w-Q), with Q(p)=ad(p)

Then,
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Inter-model spread in regional precipitation projections:

Role of dynamic and thermodynamic processes
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Inter-model spread in regional precipitation projections:

IPSL-CM5A-LR vs IPSL-CM5B-LR

RCP8 5, end of 21St C- Prelndustrlal IPSL-CM5A

"u-_

A P 20E GOE 20k 120E 150K 180 150W 120W a0w GOW J0W 0
IPSL-CM5B
'|.|.| . = _l"l-l iy
20N \ 3 : 5 | -
= -L ‘t‘/' 1.r|-'-_- ff% ';
= [V _n"‘ \ _,
5 ? -r‘:l. » : ‘ ; -
\, V8 o S :
f 1 ; ,-M_T |I.IL
[ 3 "":' e - w \
208 ) -; o ‘\\ 'm - -
I.i Li L ' L T . T T T L 1 d L]
0 J0E GOE 80E 120F 1 50E 18O 150W | 20W aow GOW J0W 0
[ | I | I [ | | | | [ | I Mm/day
1.8 -18-1.4 =12 | 08 -06 -04 =02 0O 02 04 06 08 1 1.2 14 18 18



Inter-model spread in regional precipitation projections:

IPSL-CM5A vs IPSL-CM5B
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A wet get wetter, dry get drier regional pattern

A More complex pattern of precipitation changes
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Inter-model spread in regional precipitation projections:

IPSL-CM5A vs IPSL-CM5B

yn RCP8.5, end of 215t C-Preindustrial IPSL-CM5A ther RCP8.5, end of 215t C-Preindustrial IPSL-CM5A
20N g’ F’ ~ .‘%"‘3;"“31--_ | |
- L -
ﬂ ‘L!- ?H ‘”’" s Ty,
L __.-'
;*"'LJ e B
205 g C — [y .
O S0E BOE 90E 120E IS0E 180 ISOW LZOW  90% GOW  3OW O O S0E B0E 90E 120E 150E 180 ISOW LZOW 90W  GOW  3OW O
Fast response (1% year of abrupt 4xCO2) Fast response (1% year of abrupt 4xCQO2)
i ‘..x - H—| -:.- .-:l""':;. I. I " ; g q‘\'\-'1 ‘I I':; ... - 1 ‘.:x hl M"| l-;: 'y _.-.' : B ; : Wh' s - I':;." = : /
i L S S N, | [ ST NN R g {
04 P n dﬁéf{ = — F oo — ad 1" . '-L’_?ﬂ"h@--- v il Y e
i I'lll ‘-#ITE:\;-\.{'..J"H g S — "\-_l - F ’ |:' "l' e - Lf":':hh 1 .\_:-\'
205 i ? II? __,.-"":‘ A, : - "-"I o f s | '-J|I_? __,.-""':‘ T-r..',L -\.I . . |
| Tk 8 I W e [P T A e ___ . L S e
0 _ GDE 80E 90E  120E 1GDE 180 16DW 120W 90w GOW W a 30E BOE 90E  120E 15DE 180 1B0W 120W  90W GOW IOW o
A I:)d RCP8 5, end of 215t C- Preindustrial |PSL C|\/|5B A I:)her RCP8.5, end of 21t C- Prerndustrral IPSL-CM5B
20N 20N '5 "l. 7 N . i
A H& "" ‘ . .-* ; ' “7 . T ‘:.. i
705 '-. ' 705 3 I"JII "'ﬁ'_r‘-'".. oo = "'“'
T r-j Sl o] b lll '. ol
[n} 30E FII-'F anE 120K |rnr' IFlI'l 1rn'l 1 =W W A IV n n ROE ROTF OaE 1 3NE 1&0F 1An 1FH'I I =N W A IV [}
Fast response (1St year of abrupt 4xCO2) Fast response (1%t year of abrupt 4xCO2)
204 AY :«* “'; ”*4 ﬁ"'" 3 q‘“‘»-_'; . [} 208 N r*r" o x "Zi- '-t- i
I A i 2 N S & =
' fwﬂﬁm = ] 1R Aineo. T
: L~ 1) ' \‘. . |" 1 "'L.'" e R ’
208 A g, ™ 25|\ fd CR Yo L
a :'.'II'.‘-F.‘ Eﬂ-]-.' 40E  120E  1BDE 180 JE-Il'l'l l.!'ﬂh' aow EI:IH :!I:-'H a a 30E B{HE 4aE 1EIIIE 1EBDE 180 1EDW  120W 90w GOW W a
e I mm/day
-1.8-16-14-12-1-0B-06-04-02Z 0 0204 0.6 0.8 1 1.2 1.4 16 LB



Inter-model spread in precipitation projections in South America:

A multi-model analysis

Inter-model standard I:Ie'.rlatl-:uns of AP (RCPE.5, end of 212C)
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Inter-model spread in precipitation projections in South America:

Role of thermodynamic processes
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Inter-model spread in precipitation projections in South America:

Role of thermodynamic processes

/AT, (mm/day/K)
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Inter-model spread in precipitation projections in South America:

Role of thermodynamic processes
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Conclusions

A methodology (Bony et al., 2013) is applied to investigate possible sources of
inter-model spread in precipitation projections:

- Separate dynamical and thermodynamical processes
- Separate fast and long-term processes
- Assess quantitatively the contribution of each physical process in the spread

Different behaviours over ocean and land:

- Over ocean : A large part of the spread is explained by fast dynamical

processes
- Over land (South America) : A large part is explained by long-term
thermodynamical processes
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Understand the sources of spread in the thermodynamical response in
South America
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attention
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