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K-1 Climate Model

High resolution Climate Model
T106L56+1/4x1/6 L48 
On-line Aerosol model( 5 species of 
aerosols,such as Dust, Sea Salt, Sulfate, 
BC,and OC)
Earth Simulator
IPCC AR4



Model Performance

Small scale features and large-scale  
features
Orography related phenomena
Moisture fields 





Hi-CGCM



Mid-CGCM



Hi-CGCM: a pilot 40-yr integration



1. Introduction

(degC)
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Figure 1. SST and surface wind anomaly from meridionally 8-degree moving averaged fields (a), and cloud liquid 
water (b) averaged from July to October 1999 (Xie et al. 2001). SST and cloud liquid water are observed from TRMM
and surface wind is from QuickSCAT. 
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Figure 2. (a, d) High-pass filtered SST by color and surface wind (vectors). (b, e) Vertically integrated liquid water. (c, f) Ocean 
current vectors at 34-m depth. Left panels (a-c) are from the control run and right panels (d-f) are from the no-Hawaii run. All 
panels show the averages from July to October of the 33rd year.

3. Results
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Specific humidity at 850hPa
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20C3 Run





1% CO2 Run
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--Verification of daily rainfall frequency over Japan
(120-140E, 30N-

40N)

CGCM results



Hi-CGCM



Determination of Kuroshio axis

South of Japan,200m-depth、16degC 
isotherm is used.

Maximum of SSH gradient



No change of 
Kuroshio axis

Change of 
Kuroshio axis

（CTLは100年間の平均）



SSTの上昇と流軸?

Temperature Change is large along 
the Kuroshio axis※以降 CO2-CTL と表記する場合は CO2 1% 漸���の81-90年目の平均と

Control の100年間の平均の差とする



Difference of East-west current at 100m 
depth

Current speed is increased due to 
the warming

(cm/s)



流速の�加に伴う渦度

負の渦度：高��性渦、d(SST)大

正の渦度：低��性渦、d(SST)小

(degC)
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Summary

The K-1 climate model shows a 
reasonably good performance.
Decadal-scale variability is well 
reproduced.
Regional climate change can be 
discussed.
20C3 simulation suggests that warming 
after 80s may be due to CO2 increase.
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