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Model and Ensemble Runs Analyzed
IPCC I.D. Country Atmosphere 

Resolution 
Ocean Resolution Simulation 

Length 
# of 
Realizations 

Control Runs 
(yrs) 

Natural Forcing in 
20C3M 

1 CCSM3 USA T85L26 (0.3-1.0°)x1.0°L40 1/1870 –12/1999 8 230, 
500 

Yes 

2 CGCM3.1 (T47) Canada T47L31 1.9°x1.9°L29 1/1850 – 12/2000 1 500 No 

3 CGCM3.1 (T63) Canada T63L31 1.4°x0.9°L29 1/1850 – 12/2000 1 349 No

4 CNRM-CM3 France T42L45 182x152L31 1/1860 –12/1999 1 390 No 

5 CSIRO-Mk3.0 Australia T63L18 1.875°x0.925° L31 1/1871 – 12/2000 3 380, 
80 

No 

6 ECHAM5/ 
MPI-OM 

Germany T63L31 1.5°x1.5°L40 1/1860 –12/20501 3 332 No 

7 FGOALS-g1.0 China T42L26 1°x1°xL30 1/1850 –12/1999 3 150x3 No 

8 GFDL-CM2.0 USA 2.5°x2.0° L24 1°x1°L50 1/1861 –12/2000 3 500 Yes 

9 GFDL-CM2.1 USA 2.5°x2.0° L24 1°x1°L50 1/1861 – 12/2000 3 100x5 Yes 

10 GISS-AOM USA T42L20 1.4°x1.4°L43 1/1850 –12/2000 2 251x2 Yes4

11 GISS-EH USA 5°x4°L20 2°x2° *cos(lat) L16 1/1880 –12/1999 5 400 Yes 

12 GISS-ER USA 5°x4°L13 5°x4°L13 1/1880 –12/2003 9 500 Yes 

13 INM-CM3.0 Russia 5°x5°L21 2°x2.5°L33 1/1871 –12/2000 1 130, 
200 

Yes 

14 IPSL-CM4 France 3.75°x2.5° L19 (1°-2°)x2°L19 1/1860 – 12/2000 1 230 No 

15 MIROC3.2 (hires) Japan T106 L56 0.28125°x0.1875°
L47 

1/1900 –12/2000 1 101 Yes 

16 MIROC3.2 
(medres) 

Japan T42 L20 (0.5°-1.4°)x1.4° L44 1/1850 –12/2000 3 500 Yes 

17 MIUB-ECHO Germany T30L19 T42L20 1/1889 – 12/1999 5 341 Yes

18 MRI-CGCM2.3.2 Japan T42 L30 (0.5°-2. 5°)x2° L23 1/1901 –12/20002 5 350 Yes 

19 PCM USA T42L18 (0.5-0.7°)x0.7° L32 1/1890 –12/1999 4 350 Yes 

20 UKMO-HadCM3 UK 3.7°5x2.5° L15 1.25°x1.25° L20 1/1860 –12/1999 13 341 No 

Sum 1901-1999 63



63 realizations from 20 IPCC Models��������	
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Arctic (60-90oN) Winter SAT Anomalies Simulated by Models

CM21



Decadal Mean of Win5m SAT for 1979-99 period
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Decadal Mean of Win5m SAT for 1939-49 period



THE CRITERION

The maximum of the 5-yr averaged winter 
SAT anomalies in a given period (1920-60) 
is greater then 2/3 of the observed 
maximum, (0.55 oC) based on CRU TS2.0

A Success Simulation of mid-century 
Warm Anomaly is



20th Century 

21 out of 60 reliazations
have deadal signal

Control Runs 
23 out of 63 cases 
have decadal signal



Statistics Of Model Runs Producing Mid-century Winter LSAT Warm Anomaly

Model 
# of 20C3M 
runs

½
CRU

2/3 
CRU

# of Control 
runs 

½
CRU

2/3 
CRU

Success
Ratio of the model  

CCSM3 8 6 4 2 2 1 5/10 
CGCM3.1 (T47) 1 0 0 5 4 3 3/6 
CGCM3.1 (T63) 1 0 0 3 2 0 0/4
CNRM-CM3 1 1 1 3 3 3 4/4 
CSIRO-MK3 3 3 1 3 3 0 1/6 
ECHAM5/MPI 3 3 1 3 3 2 3/6 
FGOALS-g1.0 3 3* 2* 3 3* 3* 0/6 
GFDL-CM20 3 3 3 5 3 1 4/8 
GFDL-CM21 3 2 2 5 3 0 2/8 
GISS-AOM 2 0 0 2 1 1 1/4 
GISS-EH 5 2 0 4 2 0 0/9 
GISS-ER 9 0 0 5 0 0 0/14 
INM-CM3 1 1 1 3 3 3 4/4 
IPSL-CM4 1 0 0 2 1 0 0/3 
MIROC3.2 (hires) 1 1 0 1 0 0 0/2 
MIROC3.2(medres) 3 3 2 5 5 4 6/8 
MIUB-ECHO 5 2 2 3 2 2 4/8
MRI-CGCM2.3.2 5 4 1 3 2 0 1/8 
PCM 4 4 3 3 3 3 6/7 
UKMO-HADCM3 1 1 0 3 1 0 0/4 
Total Ensemble Runs 60* 32 21 63* 39 23 34%



Regional Response





Pacific Decadal Oscillation

(PDO) 

Victoria Pattern

Bond et al. 2003



Pacific Decadal Oscillation (PDO) 
– Leading Mode of N.Pacific SSTA 
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Victoria Pattern –
The 2nd mode of N. Pacific SSTA
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PC Series of Leading EOF from Model 20C3M Simulations
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SUMMARY

The IPCC AR4 models are better than those from IPCC 
Third Assessment 
Most of the 20 IPCC models show recent warming and 
34 %  show 1930s type natural decadal variability in 
the Arctic.
10 out of 15 models produce reasonable spatial 
pattern of both the First and Second EOFs of Pacific 
SSTA.
Most of the models have more inter-annual variability 
than interdecadal variability in their PDO.



Available Variables for Atmosphere and Ocean 
Archived at PCMDI

Output 
Frequency

Spatial 
Dimension

Number of variables

Atmosphere Ocean
Monthly 2D 44 15

3D 9 6
1D 1

Daily 2D 14
3D 4

3-hourly 2D 9
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