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(a) )

o e s R e : e T Gt & ‘?A‘ﬁ
Landscape transformation associated with a die-off of pifion pine trees (Pinus edulis) triggered by a global change-type drought. Pifion
pine trees, evergreen when alive, (a) exhibiting reddish-brown foliage indicating mortality (October 2002). (b) After they have lost their
needles, exposed gray trunks of standing dead tree carcasses remain (May 2004). Almost all of the surviving green trees in (b) are junipers.

(Breshears et al, 2009. Front. Ecol. Environ. 7;185)
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(Nobre et al, 1991. J. Climate 4;957)

EQUATOR

FiG. 3. Distributions of $iB vegetation types over tropical South America on a 1* by 17 long grid. The
area of the Amazon tropical forests are encircied by the solid lines, The vegetation types are described in
Fig. 2. The two arcas shown (box I: northern Amazonia and box 11: southern Amazonia) were used for
areal averages as indicated in the text.
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< . FiG. 5 Schematic diagram depicling the morphologies of (a) the
FiG. 4. Photograph of an arca in central Amazonia, 100 km north of Manaus, (approximately forest b X X
at 2.0°S, 60°W ) showing a typical pasture in Amazonia, Secondary forest bordering the pasture stand (b) degraded pasture scenarios used in the study.

appears in the background.
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Schematic representation of

the coupled soil-plant-atmosphere model
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Cramer et al. (2001: Climate Change Biol., 7, 357)
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(Wullschleger & Norby, 2001)
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Fig. 1 Abaxial stomatal densities of herbarium stored leaves of
Acer pseudoplatanus, Carpinus befulus, Fagus sylvarice, Fopedlus
migra, Quercus petraca, Q. robur, Rhamnus catharticus and Tilia
cordata. Leaves had been stored in the herbanum in the Depariment
of Botany, University of Cambndge. OUnly leaves on reproductive
shoots were sampled, with the assumption that these leaves had
developed in full irradiance. Five leaves of cach species were
sampled from different dates, back to AR 1730, and from collections
made in the midlands of England. Stomatal densifies varied
between species by a factor of about iwo, however the changes in
stomatal densities relative to the recent collections { 1970 o 1981
were similar for a2l species, Reconstructed changes in atmospheric
C0y based on jce-core studies’ are also included. The linear
regression line, with 953% confidence limits, shows a 40% reduction
in the ratio of stomatal densities over a period of 200 years,
r=—0828,

Woodward (1987;Nature)
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Figure 3 Cumulatie carbon increment in woody tissue under ambient and slevated
atmespheric OO, concentration with and without the addition of nutrdents. The carbon
increment under elevated (0. without nutrient addition was never significantly greater
than under ambient CO5 (P> 0.05). Amows depict the eardiest time in each growing
season in which the carbon increment under elevated C0, with nutrdent addition was
significantly higher than the indicated treatment (P < 0.05). The period of GO, endchment
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Nakagawa et al. (2000: J.Trop.Ecol., 16, 355,)

El Nino Effect: Decrease in above-ground biomass
1993-1996: 8.6 t/hayear  1997-2001: -4.5 t/ha year

Increase in mortality
1993-1996: 0.89 %/year  1997-2001: 6.37-4.35 %/year
NOTE!! Mortality of Dipterocarpaceae had 12-30 times in 1997-2001.

H,0 CO, Carbon source Carbon sink
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/ Five Dryobalanops aromatica and Six Shorea beccarlana ‘
Y. 4 Both species showed insensitivity of stomatal control
| to atmospheric demand.

D. aromatica is special!!

AN AL ARG A

If severe drought comes.....

D. aromatica will suddenly die
“without feeling stress”.

g/s)




(BT A) (S (h) ERO A
Bl o+ 5} “—
zoH s~
%{A« S P BREONE

=P 110} ] a&& (C) 100 4
_ (2091-2100)

HOKKAIDO

A1
The northem limit
of the distribution
of F. crenata

v
AA
AR

\
\

N

P

Clade ITI

. jfﬁﬁﬁ\ﬁ R4 KYUSHU \ISS.E
W N\ The southemn limit —
77_**0)4 ;E ﬁ%//\ g‘kmff;'};"m %%§1$DNAO)
(Matsui et al. 2004) TS
BEDT M hzHAT HBERFERR (Fujii et al., 2002)
“URETET IV Z1EY ., TRELLER
EKFEIZDULNT“4ME”F A

hJ o BB
- af . p z ‘ s HONSHU
6 K7 J PO o Totole DI 64
;:iﬁ%i;‘, ; oL [Cj N Japan Sea Clade 1 - } I
_Jﬁf;’" ! {.’-\. ) 4} M
SR A 3 S
G r Pd e (BB R U C) o i
£ Bue
{;‘ 2‘%/ v \‘/) et J ﬁﬁﬁg ’o {Sﬁls%(ﬂ: = .ii .Knlo District
. i [ ] <oo01 nu—/t rri;:
‘ e \/'."7-(-\')
m’ g/’ ;“(!’:;Y\/li 0.001 - 0.01 ;_ J L) 25 Chube District
Y o [FH
E’; ‘ B oo1-o01 ﬁ,m‘
] i Peninsula Clade IT
l s % 01-05 I SHIKOKU
@:5; S o | Q ﬁa Pacific Oc
- - ] acific Ocean
0 200 400 Km &5/ - os -

| R — |




py\ /157 A4

aQ i 04 193 o
S wit R

oy 451
1 §14
N2
35
od
#HrILEEE(cm?)

(JATHF, 1974 :FKJ5, 1977 /N, 2008)



mEEICHIEE S TEOELEERT IRERLG_L

RICHETH, BATICK > TRRITH T S AVHES
Genotype&Phenotype (Tateishi et al., 2010)

im EEIHE - IRIEA DA FTEDRRE

FIERICRBRLE-R[RFETTRICEENH D, frostlitTEDERSF
(Skoppa &.Johnson 2000)

Norway spruceDex#&KEAM S DIt EITEEITEMN 1=,
(Schwartz, 1991)
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Climate change Is a
stochastic problem because
Its features are related to
variability and extremes,
not simply changed
averaged conditions.

[From “CLIMATE CHANGE 2001,
Impact, Adaptation, And Vulnerability”]

Values of
Climatic %
Arribiute i
{or Effect) -X*

.

Frequency!
Probability
of Qecurrences

{e.g., years)

Values of Climatic
Agtribute (X}

= = = Trend in mean value of X {20-yr running mean)

X = Mean value of climatic attribute (X) at start of time
series (pre-climate change)

T = Mean value of climatic attribute (2 at end of time
series [climate change)

+x* = Upper critical value of X for system of interest:
values < -3* are problematic and considered
“extremne” or beyond “damage threshold”

-x* = Lower critical value of X for system of interest:
values < —X* are problematic and considered
“extreme” or beyond “damage threshold

1 Coping range or zone of minimal hazard potential for
system of inlerest

] Pmbcal:ui]lljé(nt‘ “extreme” events {Le,, climatlc attribute
values = +X%)




BEBELLTEREDIIERFEZRHRT S,
(Kumagai et al., 2004)

Hadley Centre GCM output Marked Poisson Process
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