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１．Climate in 2008/09 winter 



 

1. Heavy precipitation around southeastern Siberia  

2. Drought in eastern China  

3. Light precipitation from Okinawa to southern China  

4. High temperature around India  

5. Heavy precipitation from western Turkey to northern Algeria  

 

6. High temperature around Madagascar  

7. Heavy precipitation in the northern USA  

8. Light precipitation around the southern USA  

9. Light precipitation in northeastern Argentina  

10. Bush fire in southeastern Australia 

http://ds.data.jma.go.jp/tcc/tcc/products/climate/seasonal.html 

Extreme Climate Events in 2008/9 Winter (World) 



Climate Tendencies in La Nina Phase  

http://ds.data.jma.go.jp/tcc/tcc/products/climate/ENSO/shade/shadela.html 
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Extreme Climate Events in 2008/9 Winter (Asian region) 

       Warm        Cold        Wet 

       Dry            Disaster ! 

Wet: DEC – FEB 

Wet: JAN, FEB 

Heat wave, bushfire 

JAN - FEB 

Cold: JAN Warm:  

DEC – FEB 

Dry: FEB 

Drought: 

OCT - FEB 



•Seasonal mean temperatures were significantly above normal in Northern Japan, 

Eastern Japan and Okinawa/Amami.  

•Okinawa/Amami experienced the warmest monthly temperature for February 

since 1946.  

•Cold surges occurred in January. 

Temperature anomalies in Japan 
Jan. 2009 Feb. 2009 Dec. 2008 

Northern Japan  

Eastern Japan  

Western Japan  

Okinawa/Amami  



２. Predictability of cold surges 

over East Asia in January 2009 



The JMA’s EPS for 1-month Forecast Outlook 

JMA Global  

Atmospheric Model 

4D-VAR 

Assimilation 
Ensemble Products 

 

Land-Surface 

Assimilation 
Hindcast 

 

Calibration 

Verification 

SST: Boundary condition 



Specifications of the NWP model 

for 1-month forecast 
Horizontal 

resolution 

 TL159 (about 1.125º Gaussian grid ~110km) 

Vertical Layers 60 (Top Layer Pressure:0.1hPa) 

Time integration 

range 

 34 days 

Executing 

frequency 

Once a week  

Ensemble size 50 members 

Perturbation 

method 

Breeding Growing Mode (BGM) & Lagged 

Average Forecast (LAF)  method 

SST Persisted anomaly  

Land surface 

Parameters 

Initial conditions of land parameters are 

provided by a land surface analysis system. 

Observation of snow depth reported in 

SYNOP is assimilated.  



Analysis 



Analysis 500hPa geopotential height 



Analysis Sea level pressure 



① ② ③ 

Time-latitude cross section chart (averaged over 105E to 120E) 

 SLP (solid lines) OLR (shaded area) wind at 850hPa (arrows) 

Analysis 



           MANILA / Philippines  

          Max. Temp              Min. Temp         Mean  Temp. 

          Precipitation 

Time sequence of the observation data (SYNOP) 
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                            SHANGHAI / China 
Observation 

          Max. Temp              Min. Temp         Mean  Temp. 

          Precipitation 



Cold surges in January 2009 
2008/12/27 – 2009/01/02  2009/01/03 – 2009/01/09  2009/01/10 – 2009/01/16  

2008/12/31, 2009/01/01 initial 

ensemble mean (50 members) 

solid lines: SLP 

shade： 850hPa temperature anomalies 

arrow： 850hPa wind  

analysis 

Analysis vs. Model prediction 

 2008/12/24, 25 initial 

ensemble mean (50 members) 



2008/12/27 – 2009/01/02  2009/01/03 – 2009/01/09  2009/01/10 – 2009/01/16  

2008/12/24初期値 
Control run   2008/12/31初期値 

Control run  

Analysis vs. Model prediction Cold surges in January 2009 

analysis 

solid lines: SLP 

shade： 850hPa temperature anomalies 

arrow： 850hPa wind  

 2008/12/24 initial 

control run 

2008/12/31 initial 

control run 



2008/12/27 – 2009/01/02  2009/01/03 – 2009/01/09  2009/01/10 – 2009/01/16  

Cold surges in January 2009 Analysis vs. Model prediction 

Analysis 

solid lines: SLP 

shade： 850hPa temperature anomalies 

arrow： 850hPa wind  

 2008/12/25 initial 

control run 

2009/1/1 initial 

control run 



Cold surges in January 2009 

850 hPa air temperature anomalies around Manila  

 averaged over (12.5N-17.5N, 120E-125E), 7-day running mean 

- Black: Analysis (JCDAS)  

- Gray: each members 

- Blue: ensemble mean  

Analysis vs. Model prediction 



Cold surges in January 2009 

850 hPa air temperature anomalies around Shanghai  

 averaged over (27.5N-32.5N, 120E-125E), 7-day running mean 

- Black: Analysis (JCDAS)  

- Gray: each members 

- Blue: ensemble mean  

Analysis vs. Model prediction 



Verification of JMA’s one-month forecast model 

ACC (anomaly correlation coefficient ) 

Hindcast of ensemble mean vs. JRA re-analysis data (1979-2004,26 years)  

Initial date: 31 

December 

the second week 

(day 9-15) 

 

the third and fourth weeks 

(day 16-29) 

Verification 



http://ds.data.jma.go.jp/tcc/tcc/index.html 

Click 

TCC webpage 



Click 

ID & password 

required !! 

TCC webpage 



New  

renewal 

TCC webpage 



you can get all members  



3. Diagnosis of the atmospheric 

circulation for the warm condition in 

February using ITACS 

ITACS (Interactive Tool for Analysis of the Climate System) 

 will open to NMHSs soon  (ID and Password necessary). 

Please contact us if you are interested in ITACS.  

 



Observation (CLIMAT) 

ITACS 

February 



Index in February 2009 

nino3   = -0.6 

nino3.4= -0.8  

ITACS 

Correlation coefficient  

between CLIMAT and  nino3.4 



Observation Correlation coef. (Observation vs. Nino3.4) 

ITACS 

Though NINO3.4 is -0.8 (La Nina condition) in February 2009, 

the temperature anomaly pattern is not evident caused by La Nina condition.  



ITACS 

OLR anomaly pattern 

in February 2009 
active 







Extreme high temperature in southern Asia 

Circulation anomalies in association with temperature 

anomalies in southern Asia  

U250-T_CLIMAT(15N-30N, 75E-150E) 



Extreme high temperature in southern Asia 

Circulation anomalies in association with temperature 

anomalies in southern Asia  

Z500-T_CLIMAT(15N-30N, 75E-150E) 



Extreme high temperature in southern Asia 

Circulation anomalies in association with temperature 

anomalies in southern Asia  

SLP-T_CLIMAT(15N-30N, 75E-150E) 



Extreme high temperature in southern Asia 

Circulation anomalies in association with temperature 

anomalies in southern Asia  

OLR-T_CLIMAT(15N-30N, 75E-150E) 



trough 



Left panel shows latitude-height cross section of zonal 

mean zonal wind averaged 90˚-140˚E in late Feb. 2009. 

The polar front jet was clearly seen from the upper 

troposphere to the lower troposphere at around 45˚N. The 

Siberian high accompanied with cold air mass developed 

in Siberia and migrated southward. However, the strong 

westerly in the lower troposphere advected the cold air 

mass eastward and consequently intercepted the southward 

migration of the Siberian High.  

Upper right panel and lower right panel show  in late Feb. 

2008 and early Jan. 2009, respectively. These correspond 

to the time when the development of the Siberian High 

was observed. We can see the distributions of zonal wind 

are different from the case of late Feb. 2009. 

ITACS 



http://ds.data.jma.go.jp/tcc/tcc/products/model/verif/4mE/vrfmap/month/zpcmap.html 



4. Summary    

January: Since a ridge formed to the east of the Aleutian, 

cold surges flew southward periodically.  This phenomenon 

was mainly caused by interaction of the circulations in mid-

high latitudes itself, which means the predictability of 

forecasts was not so long (about two weeks).  

February: Convective activities over the Philippines 

became stronger than January, which caused northward 

shift of sub-tropical jet stream. In mid-latitude zone, the 

meander of the jet stream was not so evident. 

 

 
If you want to analyze the phenomenon or statistical relationships, 

ITACS and GPV data are very useful for you!  



APPENDIX 

Preliminaries to JMA’s new coupled seasonal model 



Specifications of the NWP model  

for seasonal forecast  
(To be used for seasonal prediction after February 2010） 

JMA/MRI-Coupled GCM 

Atmospheric 

comp. 

JMA/MRI unified AGCM 

  TL95L40 (~180km / 40 levels, 0.4hPa) 

Oceanic 

comp.  

MRI.COM (Ishikawa et al. 2005) 

  75˚S-75˚N, 0˚-360˚ 

  lon1.0˚ - lat 0.3˚-1.0˚ / 50 levels 

Coupler Coupling interval: 1 hour 

  Flux adjustment for heat and momentum flux 

Ensemble BGM/LAF Totally 51members within 25days 

Perturbation Atmospheric BGM → Oceanic perturbation 



2-tier model → Coupled model 

Snow 

Interaction 

Sea Ice 

Forced 

Ocean model 

Snow Sea Ice 

Interaction 

AGCM CGCM 

Interaction between Atmosphere and Ocean 
 → Improvement of forecast 

Vegetation Vegetation 
SST SST 



Expected improvement of forecast for Z500 

Coupled : ACOR(JJA) 

Initial：1.31 

2-tier : ACOR(JJA) 

Intial:1.31 



Thank you for your attention    

HARERUN  

a mascot of JMA 


