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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)



HSE wax apple
Syzygium samarangense
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Stine et al. (2009, Vol 457|22 January 2009| doi:10.1038/nature07675)
“phase of the annual cycle of surface temperature over extratropical land
shifted towards earlier seasons by 1.7 days between 1954 and 2007”
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MK-test : 95% / 90%* oA -206 | -260 | -562 | -363 | -467 | -3.61
B X/, °C/BF E3E -0.07 016 | +028 | +08a | +0.10 -0.11
EF R +2.09 +2.64 +5.78 +6.13 +5.08 +3.62

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

mE +1.50 +1.02 +1.18 +0.99 +1.68 +1.58
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[EZI=] -0.37 -0.51* -0.43%* -0.34 -0.56 -0.66*
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Early 1950s Summer Warming
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Using method by Rodionov (2004)
to detect the abrupt change of east-asia(90-140E,20-50N)
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TEMPERATURE
Besides Taiwan , 1950's i
and 1980's abrupt * ——]—EI— —————— 1

changes are detected in L1111
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Late 1980s Winter Warming

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)
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Globalization !
Synchronization!
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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)
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ate 1980s Warming in East Asia
(associated with NAO/AO)

40°-70° N average
(hPa) (1988-1997) — (1978-1987)
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Synchronous regime shift occurred in the whole

troposphere, on and under ocean surface.
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Trend analysis

MK-test : 95% / 90%*

sTE1957~2006 EMI4F EH8ED -
HEIS0FEMNFEETEBE - DUIEEREBH
HAMiB &L - (BB HILEIRZEE
PHEZH0NIER)

DFT(1957~2006)| Taipi |Taichun| Taiaan [HengCh| Taitung|Hualien
begin | -3.97 | -4.64 | -2.04 | +0.62 | -2.99 | -3.75
peak | -1.16 | -0.68 | +1.33 [+2.37*| -0.19 | -0.61
summer| end +250 | +3.78 | +3.91 | +1.05 | +3.34 | +2.67
duration| +6.47 | +8.41 | +5.95 | +0.43 | +6.33 | +6.42
T +2.48 | +1.28 | +1.12 | +0.19 | +1.01 | +1.60
begin | +5.30 | +4.59 | +3.29 | +1.65 | +3.89 | +4.28
peak [ +1.20 | +0.88 | +0.74 | +0.35 | +0.90 | +1.09
winter | end | -3.20 | -2.95 | -1.82 | -0.97 | -2.11 | -2.34
duration| -8.50 | -7.54 | -5.12 | -2.62 | -6.00 | -6.62
T +3.61 | +3.74 | +2.89 [+1.14%| +2.19 | +2.78
HHT(1957~2006) =it | E% | =@ | B&E | EXR | 16E&
begin | -4.06 | -4.21 | -0.37 | +1.08 | -2.11* | -3.71
peak [-1.27*| -0.70 | +1.19 | +1.22 | +0.14 | -0.34
summer] end | +2.28 | +3.93 | +3.26 | +1.13 | +3.90 | +2.98
duration| +6.34 | +8.13 | +3.62 | +0.05 | +6.01 | +6.68
T +237 | +1.32 | +1.31 | +0.10 | +1.29 | +1.87
begin | +5.44 | +4.28 | +3.72 | +1.35 | +3.57 | +3.51
peak [+0.67*| +0.56 | +0.52 | +0.27 | +0.49 | +0.19
winter [ end -4.44 | -3.06 | -2.10 | -0.84 | -2.27 | -2.97
duration| -9.87 | -7.34 | -5.81 | -2.19 | -5.83 | -6.48
T +3.84 | +3.53 | +2.62 | +0.86 | +1.99 | +2.47
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1939 S+0.23 H
1944 E-0.13H
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1987 S-0.28 F S-0.16 HO.24 F
1995 E+0.17H
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Z3015 / Regime shift / £F
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one-point correlation (winter)
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one-point correlation (summer)
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summer length carrelation
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