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Migrating greylag geese  

Duke of Burgundy butterflies 

In Britain, the first annual 

appearance of this species 

(Hamearis lucina) now occurs two 

to three weeks earlier than it did 

three decades ago.  
(NATURE CLIMATE CHANGE | VOL 1 | MAY 2011) 

2-3  



 wax apple 

Syzygium samarangense 

̡  



Stine et al. (2009, Vol 457|22 January 2009| doi:10.1038/nature07675) 

ñphase of the annual cycle of surface temperature over extratropical land 

shifted towards earlier seasons by 1.7 days between 1954 and 2007ò 

1954-2007 1.7  
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NCEP R1̡ERA40̡20 Century Re-analysis 

 

EEMD/HHT and FFT: 
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ÅHHT:  C6+C7+ é + Residual  

Spectrum of temperature (Taipei) 
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: 1912-2006 

MK-testǛ95% / 90%* 

: / , ÁC/  

HHT (1912~2006)       

 

 - 2.06 - 2.60 - 5.62 - 3.63 - 4.67 - 3.61 

 - 0.07 - 0.16 + 0.28 + 0.84 +0.10 - 0.11 

 + 2.09 + 2.64 + 5.78 + 6.13 + 5.08 + 3.62 

 + 4.15 + 5.23 + 11.40 + 9.76 + 9.75 + 7.23 

 + 1.50 + 1.02 + 1.18 + 0.99 + 1.68 + 1.58 

 

 + 2.37 + 1.72 + 1.52 + 1.35 + 1.63 + 1.70 

 - 0.37 - 0.51* - 0.43* - 0.34 - 0.56 - 0.66* 

 - 2.95 - 2.39 - 2.27 - 1.81 - 2.50 - 2.66 

 - 5.32 - 4.11 - 3.80 - 3.16 - 4.13 - 4.36 

 + 1.84 + 1.41 + 1.25 + 0.72 + 0.80 + 1.07 



 

20~25 ̘ 120~125  

winter 

summer 

20C Reanalysis  

(1901~2007)  

NCEP R1  

(1949~2009)  

ERA 40  

(1959~2000)  
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ShadedǛMK-test 95% 
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20 Century 
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ERA 40 

   



 20 Century 

NCEP R1 

ERA 40 
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global contribution of  change points  

 1950ôs 

JJA  

Shaded--- RSI > 0 

JJA  

TEMPERATURE 

PRECIPITATION  

Early 1950s Summer Warming 



Besides  Taiwan , 1950õs 
and 1980õs  abrupt 
changes are detected in 
east Asia ,too.  

   

Using method by Rodionov (2004)  
     to detect the abrupt change of east -asia(90 -140E,20-50N)  
 

JJA  

(Li,1992;Yamamoto et al)  

 

1950õs and 1960õs 
 summer abrupt 
change detected in 
east asia .  
   

JJA  1950s 
1960s 

1980 

TEMPERATURE 

PRECIPITAION  



TEMP-JJA -51-ANO(1951-1965 minus 1935-1950) 
global East-asia 

PREC-51-ANO(1951-1965 minus 1935-1950) 

JJA  

P-J pattern  
(Nitta 1996)  

SLP-51-ANO(1951-1965 minus 1935-1950) 



2015/1/30 25 

Europe: (0-50E,40-70N)  

East Asia:( 90-140E,30-60N) 

Kuroshio region:( 140-180E,30-45E) 

Eastern Canada:( 50-90W,50-70N) 

Eastern America: ( 80-110W,15-40N) 

Shaded: RSI>0 

Late 1980s Winter Warming  



2015/1/30 26 

A.Europe 

B.East asia 

C.Kuroshio region 

D.Eastern Canada 

E.Eastern America 

Black--Europe: (0-50E,40-70N)  

Green--East Asia:( 90-140E,30-60N) 

Blue--Kuroshio region:( 120-180E,30-45E) 

Red--Eastern Canada:( 50-90W,50-70N) 

Orange-- Southeast USA: ( 80-110W,15-40N) 

1987 

Globalization ! 

Synchronization! 



2015/1/30 27 shaded: temperature     contour: v-wind     arrow: u-w wind 

30 ǯ -60 ǯ N average 

40 ǯ -70 ǯ N average 
(1988-1997) ς (1978-1987) 

Late 1980s Warming in East Asia 

(associated with NAO/AO) 

Synchronous regime shift occurred in the whole 

troposphere, on and under ocean surface. 
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20C Reanalysis  
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ERA 40  
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( ǛHadISST CRU v2.1) 

 

lag(-6) (+6)Ǎ Ǎ
El Niño ̙ 

 

1990 Ǎ Ǜ
1949~1989̘1990~2007̙ 

 

1978~1989 Ǎ
1977/78 Ǎ1978~1989 

1977 ̙ 

 



winter (1949~1989) 
Jun. (0) Jul. (0) Aug. (0) 

Sep. (0) Oct. (0) Nov. (0) 

Dec. (0) 

Jan. (+1) Feb. (+1) Mar. (+1) 

Apr. (+1) May (+1) Jun. (+1) 



winter (1990~2008) 
Jun. (0) Jul. (0) Aug. (0) 

Sep. (0) Oct. (0) Nov. (0) 

Dec. (0) 

Jan. (+1) Feb. (+1) Mar. (+1) 

Apr. (+1) May (+1) Jun. (+1) 


