HiRAM/GFDL
for high-resolution Time-Slicing Experiments
Present (1979-2008), near future, end of century (RCP8.5)
= TCCIP dynamical downscaling

Cubed Sphere 44xd4x6

* Cube Sphere Globe (HIRAM)

e Defined by intersects of great circles with equal-
distance along 12 edges

e Maximum local grid aspect ratio ~ 1.061

e Maximum global grid aspect ratio ~ 1.414

Resolution:

C2000, AX =~45Kkm
C384 |, AX =~ 23 km
C384R2.5 , Ax=11-68 km

C.-Y. Tu, S.-J. Lin, P.-J. Chiu




JJA Rainfall
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Counts

HIRAM TC Interannual

* More TCs but weaker than observed
* Interannual variation marginally OK
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Stretched-grid HIRAM: Grid Size of Stretched Cube Sphere Globe
C384R2.5 center @ Taiwan

e Grid size for C384R2.5 ranges from
around 11km to 68km.
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Simulation and Projection of Interannual
Variability by Seasonal Prediction and
CMIP3/5 Models
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Variance of Precip. of OBS and DEMETER(IC=May,target=JJA)

OBS (GPCP)
N 1 N 1 BN N 1

G0N : !

40N =

208 -

A :
4 ] f.;:/ Kf @SH@
N W R e

s
{ ; T
20E

S0E 150E

GOM

7| * Very weak rainfall variance,

| especially in coastal region.

| * oceanic and tropical bias:
variability mostly in tropical
oceans

* Lack of TC influence

40N =

20N -




Variance of U200 of OBS and DEMETER(IC=May,target=JJA)
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ERA40(144*73)

GPCP(144%*73)

DEMETER(144*73)

ENSEMBLE(144*73)
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T2M_JJA_variance
1980-2000
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U200_DIJF_variance
1980-2000

ERA40
DEMETER ENSEMBLE
CFSV1 CFSV2

CMIP3  CMIP5

90N

60N

30N

308

60S

90S

908 T

0 30E 60E 90E 120E 150E 180

150W  120W  90W 60W  30W 0
0
90N ——

LA L B E B N O B S B B e By S B B B S B S B e

E L G0F SOE 1206 1SOE 180, 1SOW 1Z0W oW  eow sow 0

90N

60N

30N

L R
0 30E GBOE

90K 120E 150E 180 150W 120W 90W 60W 30W ] 0

30E GOE  S0E  120E 1S0E 180 150W 120W  80W  BOW  30W o

6 8 10121518 2124 28 32 36

3 4

1 2



e~ S ERA40
H500 DJF variance 1. &\ N DEMETER ENSEMBLE

9] y 3 [
1980'2000 305 ) \ : / 7 CFSV]. CFSVZ
l | MIP MIP5
_ C 3 C
90S VUV |\ R B R " T T T T N
90N Al T I IS R P WO il e T ISZ:NQOV.V\Q?W.‘G?W‘.B(I)w.‘?..lul..l‘.l.‘l}.l..l.
60N j—
30N :‘
0 -
308 :"
60S :'—
L B N S B NN N RN N LSS NI NLELE BB | 908 ———r - = _— — —_— |
0 30E 6OE 90E 120E 150E 180 150W 120W 90W 60W 30W 0O rTrT : L ] ! Y '
= TR TI TR R T 0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W  30W 0
9°N- i 90N o 1 | OSSN | UNNGNNIE , | Wmneaaa—— 0 | ) o, o 1 o, |,
L WA ' i
- -
; » i
SOSV :— GOS—: :_
L e i
o “I"I“I"I“I“I"I“I"I“I"l“- 908 I

0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W 0 0. 30lE GolE 90IE 129E 159E 18.0 15(])W 12(1)W 90IW qu S(ZW 9

90N

60N

I I 1 I 1 I 1 I 1 I I
0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W 0 0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W 0



precip_DIJF _variance
1980-2000

603

A -~
L L I D A

GPCP
DEMETER ENSEMBLE

CFSV1 CFSV2
CMIP3  CMIP5

30 =

A
LI I LI ' LI l LI I LI l LI I LI I LI I LI I LI I LI l LI
0 30E 60E 90E 120E 150E 180 150W 120W 90W 60V 'T’;OIWI 0
30N — 'Pﬂ -
0 - -
30S =
Y
L L L Y L LY L L L NN IR
0 30E 60E 90E 120E 150E 180 150W 120W 90W 6OW 3W 0
30N A
0 -
30S o
T T T T 9' T T T T T T

0 30E 60E 90E 120E 150E 180 150W 120W 90W 6OW 30W 0

.
3OF GOF ‘JOF‘ 120F 150E

180 150W 120W 90W G6OW

0w 0

30N

308

0

30E 60E 90E 120E 150E 180 150W 120W 90W 60W 0w

,"l“l"|“|."|"|“|"l“l“l"l.“
& S Dﬂ .

30N L.
0 - -
30S E
Y
LN L O L L I I LI B
0 30E 60E 9E 120E 150E 180 150W 120W QOW 6OW 30W 0
30N A
0 -
308 1 )

0 30E 60E 90E 120E 150E 180 150W 120W 90W 60W 30W

0



Rain_JJA_variance
1980-2000
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Global surface warming (°C)

Future projection?
CMIP3: SRES A2, CMIP5: RCP8.5

Comparison with
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JJA variance T2M CMIP3

historical1980-2000 CMIP3_A2_2041~2070 CMIP3_A2_2071~2099
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DJF_variance_T2M_ CMIP3

Historical 1980-2000 CMIP3_A2_2041~2070 CMIP3_A2_2071~2099
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Change
in Ratio
DJF

CMIP3 _DJF_T2M_var_
[(2071-2100)-(1980-2000)]/1980-2000
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T2M variance 30N~70N

Black: T2m, Purple: squared T2m,

Red: 9-year means of purple
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JJA Rainfall Change

CMIP3 _JJA RAIN_var_
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future variance
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Summary

» Performance of CMIP5 AOGCMs in simulating
present-climate interannual variability has been
notably improved over CMIP3.

» Seasonal prediction models tended to over-
emphasize the ENSO effect on tropical variability but
under-simulate extratropical variability, likely due to
the nature of seasonal forecast design.

» CMIPS5 projects weaker interannual variability of
winter T2m in the northern extratropics and tropical
precipitation in the end of 215t century under RCP8.5
scenario. The changes, however, will not be
stationary in time.



Variance of T2M of OBS and DEMETER(IC=Nov,target=DJF)

OBS (NCEP Rell) ECMWF




Variance of U200 of OBS and DEMETER(IC=Nov,target=DJF)
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Variance of PSI850 of OBS and DEMETER(IC=May,target=JJA)
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T2M_JJA_variance
1980-2000
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H500_JJA variance
1980-2000
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