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Figure 2 | Location and consistency of observed changes with warming. surface airt mpu-m:lhdcmrrkm:mmm)mmlm
Locations of significant changes in physical systems (snow, ice and frozen  Regions are based on dx in refs 36 and 37. White arcas do not contain
ground as wellas hydrology and coastal processes) and biological systems  sufficient dlimate data to esti oad oottt rlapping
(terrestrial, marine and freshwater biological systems), and linear trends of  symbols in some locat MAfnumdu&epm ofthe Middle East.

Rosenzweig et al. (2008)
WIBQAEYTOEAADE

AR L E R
> £YEE (BT, BE. . ). FERas
SHTEULLEORIRT—4

PEdet e AR (S HEL LY !

> 75V RAB AL RE TH20FE R
> [FEAEDTAMIHE
> BENGEERATEE

AR TI...

> SRT—IDNBRSNL LR

> B D= EAT < FERE
> EHERDSTEEICITETILHIDBE
> FROZEBEHTIFRLES




To9D AT ARTD

NEP (Mg C/ha/yr)

NEP (Mg C/ha/yr)

1948 1853 1953 1

963 19638 1973 1978 1983 1985 1993 1998 2003

35 3
e L Al =15
3 2.5 .
2.5 2_ff
2 1.5
. g AR YR
1.5 1 5 L DGt
Ay T .
1 0.5
ol
0 0.5
0.5 -1
. B f.'.
-1 ir= 5;;' - #4 -1.5-
1948 1953 1958 1963 1968 1973 1978 1963 1985 1993 1998 2003

&/

Lz
1948 1953 1958

1963 1968 1973 1978 1983 1988 1993 1988 2003

Year

2.5

=0.57

-1

FEFEER

5 s,
1948 1953 1958 1963 1968 1973 1978 1983 1988 1993 1998 2003

Year




RRINZEEDOE XN

Ik & & A~
>3 0. 32
' (16. 5%) Sk +CO2+ L
g co: ez |
25 S5 + ~/ Va
N 1% .
5 ° (HEL) L |
2 15 \ ‘M \ \ / &% +C02 | &
S Il L AL VA 13
o i »‘M iy ‘:v\'““('\!w"h d"f‘gi.i'&‘»‘ a&'f\ "‘,ﬂu‘ i"'*’k‘v’ri‘ﬂfimf - CO=5i%
s 1 “\-\;' \ .-.‘,!'*f:‘ it 'f‘j.jw'f‘ ta 1 , '\t 'm"f.f-‘.'a, ﬂ'u\*u,.l ', £ O ] *;" ,; ........................
= 14 \:, \ m ‘\,l‘ ' , \ \’ i \ wz I Nm J’"‘”‘I,,_, M e
o 0 ij ?;’1\"‘?‘4'““ ‘* ‘V."‘\ Qu.ar‘wv"” 9\)‘\ '”“W \j’! vl\“ o ﬁkﬂg%z J
| v vl
O_|||||||| IUI A ; ‘ \ ! - 024
o5 (12. 6%)

_‘|_
1948 1953 1958 1963 1968 1973 1978 1983 1988 1993 1998 2003
Year




REF

NEP (Mg C / ha / yr)

NEP (Mg C / ha / yr)

- IRESL .
| I
| —— MIROCh-ATB !
| ——EcHAMATB : ————
I—ib e o POt ~~q 4
| —— CCCmaT47-81 \“
’W
i | N- -_— - - , 2
I
03845 +0.3Mg Criib---
----- 2013~ ARz 0
EEREERE
I
N 1 " . . 1 . . . 1 A N 1 N . . 1 . .
1960 1980 2000 2020 2040
=4t
- EE:tf::EH ! 6
EEBZIZLD
|
i L5209 dan .
I
| I
I ‘ 2
I -
|
| I
| L
L L .
| W 0 |
|
| I
| L
' -2

1980 2000 2020 2040

Year

1960

&/

) A ED
THEE™

1960

1980

2000 2020 2040

FEEBER

EAIFEE £0.3Mg CIE 55
201020274
HEGRIERE

1960

1980

2000 2020 2040

Year




T

GPP (Mg C / ha/ yr)

NetkYE£Grossd
LM TEE
— MIROCh-ATB
| —ECHAM-A1B

——CCCmaT47-A1B
——CCCmaT47-A2

[ —CCCmaT47-B1
\
i
IR S
1960 1980 2000 2020 2040
-
KYULEN

1960 1980 2000 2020 2040

Year

RE (Mg C / ha / yr)

10

R R
E (20

1960 1980 2000 2020 2040

mPEEl= &
2 IR 1 0

 EEEE

1960 1980 2000 2020 2040

Year




i

SEROESRFRBIRAR FA-ETILE

@R DT R (IPCC) - XK (KRR MREGRERES) - E B

ALQS:_.___GCOM, etc. . DA Lol

JaLTER /

JapanFlux §~

DA(F—4RIE)

55y H @A (] L wa
RN e L - ;EJ_%:[I;H AARX
i 5 TELL “
48T/ IR/ ﬂ b=




SROFANDEARF

@ ZNAF—LIZ[R—/N—]TA+% !
- BRIERIM, B BRE. BE., |
[ E@EID=ESICH A+ E
- NADEWMEFRERIOTHS, BA/ ABDERS B
® T—IN—RDE(R
- TR OB THEMBIZENTEGLM?
® ETIILHEDAHEEMZ B DIEL=-ODEA
- ¥EE: T—4R1EE TERA
- BB AWML E T O AT
o RIELEERBDI-HDRAHER A

- IPCC WG2(ZZ&)~DaEHk




E\
—
2

i

F
HYH

N ke
el
L

Ky,
i)
16
M
YU

—
 —




2% 3K

Ichii, K., H. Hashimoto, M. A. White, C. Potter, L. R. Hutyra, A. R. Huete, R. B. Myneni, and R. R. Nemani.
2007. Constraining rooting depths in tropical rainforests using satellite data and ecosystemmodeling for
accurate simulation of gross primary production seasonality. Global Change Biology 13:67-77.

Ito, A. 2005. Climate—related uncertainties in projections of the 21st century terrestrial carbon budget:
off-line model experiments using IPCC greenhouse gas scenarios and AOGCM climate projections.
Climate Dynamics 24:435-448.

Ito, A, and T. Sasai. 2006. A comparison of simulation results from two terrestrial carbon cycle models
using three climate datasets. Tellus 58B:513-522.

Mabuchi, K., Y. Sato, and H. Kida. 2005. Climatic impact of vegetation change in the Asian tropical region.
Part [: Case of the Northern Hemisphere summer. Journal of Climate 18:410-428.

Sasai, T., K. Ichii, Y. Yamaguchi, and R. Nemani. 2005. Simulating terrestrial carbon fluxes using the new
biosphere model BEAMS: Biosphere model integrating eco—physiological and mechanistic approaches
using satellite data. Journal of Geophysical Research 110:10.1029/2005JG000045.

Sato, H., A. Ito, and T. Kohyama. 2007. SEIB-DGVM: A new Dynamic Global Vegetation Model using a
spatially explicit individual-based approach. Ecological Modelling 200:279-307.

Sitch, S., C. Huntingford, N. Gedney, P. E. Levy, M. Lomas, S. L. Piao, R. Betts, P. Ciais, P. Cox, P.
Friedlingstein, C. D. Jones, . C. Prentice, and F. I. Woodward. 2008. Evaluation of the terrestrial carbon
cycle, future plant geography and climate — carbon cycle feedbacks using five Dynamic Global Vegetation
Models (DGVMs). Global Change Biology 14:2015-2039.

Watanabe, T., M. Yokozawa, S. Emori, K. Takata, A. Sumida, and T. Hara. 2004. Developing a Multilayered
Integrated Numerical model of Surface physics — Growing plants interaction (MINoSGI). Global Change
Biology 10:963-982.






