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Fg. 2. Regiond average of yealy meen temperaure of ECHAM4/OPYC3

Fig. 3Fig. 5 ECHAM4OPYC3 CO2 , CO2+S04 (1) , CO2+S04 (2)
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Fg. 3. Fingeprint of ECHAM4/OPYC3 : CO2 forcing
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(@ 1959 - 1998 : priors and likdihood

(b) 2969 - 1998 : priors and likelihood

(© 1979 - 1998 : priors and likdihood

(d) 1959 - 1998 : priars and likelihood

(@ 1959 - 1998 : posterior

(b) 2969 - 1998 : posterior

(©) 1979 - 1998 : posterior

(d) 1989 - 1998 : pogterior
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. 6. Likdihood function, prior distribution, and posterior digribution of a usng ECHAM4/OPYC3 fingerprint of
the Est-Adan region. For each of the time peiods (@-(d): (left) the likdihood(solid line) and prior
digribution componentsfanthropogenic CO2 forcing(dashed ling); no anthropogenic impacts(dotted ling)], and
(right) the posterior mixture didtribution.
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(@ 1962 - 1998 : priors and likdihood

(b) 2969 - 1998 : priors and likelihood

(© 1979 - 1998 : priors and likdihood

(d) 1989 - 1998 : priors and likelihood

(@ 1962 - 1998 : posterior
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(b) 2969 - 1998 : posterior
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(©) 1979 - 1998 : posterior
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(d) 1989 - 1998 : posterior

Fg. 7. Likdihood function, prior distribution, and posterior digribution of a usng ECHAMAOPYC3 fingerprint of
the Est-Adan region. For each of the time peiods (@-(d): (left) the likdihood(solid line) and prior
digribution components[anthropogenic CO2+S04 (1) forcing(dashed ling); no anthropogenic impacts(dotted

ling], and (right) the podterior mixture distribution.



(@ 1962 - 1998 : priors and likdihood

(b) 2969 - 1998 : priors and likelihood

(© 1979 - 1998 : priors and likdihood

(d) 1989 - 1998 : priors and likelihood
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(@ 1962 - 1998 : posterior

a i am aam [ i e [

(b) 2969 - 1998 : posterior

a i am aam [ i e [

(©) 1979 - 1998 : posterior

a i am aam [ i e [

(d) 1989 - 1998 : posterior

Fg. 8. Likeihood function, prior distribution, and pogerior digribution of a usng ECHAM4/OPYC3 fingerprint of
the Est-Adan region. For each of the time peiods (@-(d): (left) the likdihood(solid line) and prior
digribution components[anthropogenic CO2+S04 (2) forcing(dashed ling); no anthropogenic impacts(dotted

ling], and (right) the podterior mixture distribution.
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Table 2 1959 -1998 , 1969 -1998 , 1979 -1998 , 1989 -1998
(5) a o=(GV'e! ©)
© (p=0.5)
(p(3))
Table 2 , 1959 -1998 , 1969 -1998 , 1979 -1998 , 1989
-1998 n(ala)

Table 2. For each of the four time periods (8)-(d) of the East-Asian region : GLS a of a and associated standard
devidion ¢; meen and asciaed sandad deviation of a under the firgd component(no dimae change)

of the podteior mixture ;

poderior meen and asodated dandad  devigtion under the  second

component(ECHAM4/OPY C3:CO2, CO2+304 (1), and CO2+304 (2) fordng) of the posterior mixture ;

posterior weight, p(a), assuming prior weight p= 0.5.

scenaio  paiod a o T U Ta u(ala) r(ald) ua(ald) z,(ald) p(a)
1959-98 -0.041127 0023163 0.012039 0929901 0.230334 -0.008747 001068 -0.031405 0.023047 0.9999
co? 1969-98 0009891 0026562 0.017827 0917029 0.258860 0.003072 0014802 0.019343 0.026423 0.9997
1979-98 -0.005419 0032694 0.023365 0924754 0293915 -0.001832 0019009 0.005949 0.032493 0.9990
1989-98 0.000745 0.045497 0.039385 0929239 0.312161 0.000319 0029778 0.020059 0.045022 0.9974
1959-98 0057780 0.056692 0.034565 1290086 0.120401 0.015658 0029512 0.2814126 0.051290 0.9999
CO2 196998 0042849 0.065120 0066769 1291725 0.219101 0021960 0046619 0.144218 0.062421 0.9999
+304(1) 1979-98 0.005900 0080373 0.089123 1284338 0294066 0.003254 0059687 0.094765 0.077530 0.9999
1989-98 0001735 0.113147 0.145400 1311046 0.348643 0.001080 0.0892%5 0.126496 0.107621 0.9991
1959-98 0013233 0.069168 0.042078 1556097 0.140264 0.003574 0035949 0.315031 0.062035 0.9999
CO2 196998 -0.007868 0.080257 0.069792 1531778 0.149458 -0.003388 0.052664 0.336733 0.070707 0.9999
+304(2) 1979-98 0.022432 0098790 0.084691 153608 0224368 0.009502 0064298 0.268229 0.090414 0.9999
1989-98 -0.000552 0.138996 0.143556 1522377 0.362374 -0.00028 0.099858 0.194774 0.129777 0.9997

Table 3 (10 (19

D=[0- 0.02, 0+ 0.02],

. Berlingr et d.(2000)

A= [pa- 0.02, pp+ 0.02]
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Table 3 ECHAM4/OPYC3
1979 -1998 , 1989 -1998
0.5
1959 -1998 Co2

Cco2

Teble 3. Sonificance probabilities for  traditiond,

1959 -1998 , 1969 -1998

, 1959 -1998

05

non-Bayesan  detection

and adtribution test reqults of

ECHAM4OPYC3 for the Eagt-Adan region. Detection is very amdl vaues, dtribution may be suggested

by moderate or large values.

Senario coe CO2+304(]) 002+304(2)

. 1950 190 1979 1980 | 1950 1060 1979 1989 | 1950 1960 1979 1989
Paiod | “1093 - 1098 - 1008 - 1008 - 1008 - 1998 - 1908 - 1998 - 1998 - 1998 - 1998 - 1098
detection | 08503 0.8130 07047 04976 | 04449 02991 02620 0.1771| 04201 02952 02416 0.1587
aribution | 0.2 0778 06984 04976 | 02091 03021 02621 0.771 04085 02948 02395 0.1587

4,
Fig. 9-Fg. 11 ECHAM4OPYC3 CO2, CO2+SO4 (1), CO2+S04 (2)
. Fig. 9-Fig. 11
p=0.5
1990 ()
, ®
Fig. 9 ECHAM4OPYC3 CO2 , 1969 -1998
1959 -1998 , 1979 -1998
1969 -1998 , 1989 -1998
1979 -1908
Fig. 0 ECHAM4OPYC3 CO2+SO4 (1) , 1969
-1998 1959 -1998 , 1979 -1008
1969 -1998 , 1989 -1998
1979 -1998
Fig. 11 ECHAMAOPYC3 CO2+SO4 (2) , 1969
-1998 1959 -1998 , 1979 -1008
1969 -1998 , 1989 -1998

1979 -1998
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(@ 1959 - 1998 : priors and likdihood
|
(b) 2969 - 1998 : priors and likelihood
|
(© 1979 - 1998 : priors and likdihood
|'I I'.

(d) 1989 - 1998 : priors and likelihood

(@ 1959 - 1998 : posterior

(b) 2969 - 1998 : posterior

(©) 1979 - 1998 : posterior

(d) 1989 - 1998 : posterior

Fg 9. Likdihood function, prior distribution, and pogterior digribution of a usng ECHAM4OPYC3 fingerprint of
the Sberian region. For each of the time periods (9)-(d): (I€ft) the likelihood(solid line) and prior distribution
compaonents{anthropogenic CO2 fordng(dashed ling); no anthropogenic impacts(dotted ling)], and (richt) the

posterior mixture digtribution.



(@ 1959 - 1998 : priors and likdihood
(b) 2969 - 1998 : priors and likelihood
(© 1979 - 1998 : priors and likdihood

(d) 1989 - 1998 : priors and likelihood
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(@ 1959 - 1998 : posterior
(b) 2969 - 1998 : posterior
(©) 1979 - 1998 : posterior

(d) 1989 - 1998 : posterior

Fg 10. Likdihood function, prior distribution, end posterior didribution of a usng ECHAM4OPYC3 fingerprint of
the Sbeian region. For esch of the time peiods (@-(d): (left) the likdihood(solid line) and prior
distribution  componentsanthrgpogenic CO2+S04 (1) farcing(dashed ling); no anthropogenic impacts(dotted

ling)], and (right) the podterior mixture digribution.
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FHg 11 Likeihood function, prior digribution, and poderior digribution of a usng ECHAM4OPYC3 fingerprint of
the Sberian region. For each of the time peiods (@-(d): (left) the likeihood(solid line) and prior
distribution  componentsfanthrgpogenic CO2+S04 (2) farcing(dashed ling); no anthropogenic impacts(dotted
ling)], ad (right) the podterior mixture didribution.
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, 1979 -1998 , 1989 -1998
a o=(GVv'eg !t @
(p=0.5)
1959 -1998 , 1969 -1998 , 1979 -1998 , 1989
n(ala)

Table 4. For each of the four time periods (3)-(d) of the Sberian region : GLS a of a and associated standard
devidion o; mean and associaed dandard deviation of a under the first component(no dimate change)

of the podteior mixture ;

poserior meen and asodated dandad devigion under the second

componat(ECHAM4/OPYC3 : CO2, CO2+S4 (1), and CO2+S4 (2) forcing) of the poderior mixture ;
posterior weight, p(a), assuming prior weight p= 0.5.

senaio  paiod a o T 77 Ta n(ala) c(ala) ua(ala) a(ald) p(a)
1959-98 -0.060998 0032324 0052631 0916721 0235217 -0.044291 0027544 -0042875 0032023 0.9999
co? 1969-98 0034831 0036962 0057798 0916866 0.267147 0024721 0031139 0.051399 0036613 0.9986
1979-98 0005243 0045246 0.062080 0913496 0.307351 0003424 0036565 0.024509 0044764 0.9965
1989-98 0002327 0064602 0.069810 0.906046 0.352744 0001254 0047415 0.031656 006345 0.9890
1959-98 -0.143609 0.096274 0.030445 1288598 0087412 -0013056 0029028 0.641431 0064716 0.9999
CO2 196998 0.151568 0.112308 0061554 1281634 0.162813 0.035013 0053978 0515915 0.092447 0.9999
+S04(1) 197998 0.186287 0.140360 0.107515 1300437 0246702 0068834 0085352 0458743 0.121997 0.999%5
1989-98 -0.004005 0.194165 0.139687 1299673 0.335439 -0001366 0.113392 0.323174 0.168043 0.9978
1959-98 -0.227160 0.105349 0.039%621 1254043 0.125429 -0.028150 0.037085 0.385531 0.080670 0.9999
CO2 196998 -0009920 0.121776 0054731 1274330 0.155393 -0.001667 0049921 0478699 0.095850 0.9999
+S04(2) 197998 0224568 0.151200 0077342 1248389 0.165374 0046573 0068857 0.690731 0.111589 0.9999
1989-98 0008339 0.216843 0.141747 1308012 0.280744 000249% 0.118647 0493978 0.171613 09991
Table 5 Table 3 (10) (11

A = [pa- 0.02, pp+ 0.02]

Teble 5. Sgnificance probabilities for  traditiond,

non-Bayesan  detection

D=[0- 0.02, 0+ 0.02],

and adtribution test realts of

ECHAM4OPYC3 for the Sherian region. Detetion is very amdl vaues, dtribution may be suggested

by moderete or large values.

enaio co2 CO+804()) CO2+304(2)
iod]959]969]979]989]959]969]979]989]959]969]979]989

P - 1998 - 1998 - 1998 - 1998| - 1998 - 1998 - 1998 - 1998 |- 1998 - 1998 - 1998 - 1998
detection | 0.1791 0.3639 04135 03255 | 04671 02363 0.1344 0.1307| 03159 03111 0.1829 0.1337
atribution | 04562 04577 0447 0.3256| 00000 00311 00731 0.1396| 00000 0.3073 00088 0.1335
Table 5 ECHAM4/OPYC3 Cco2

COz+S4 19590 -1998 , 1969 -1998 , 1979 -1998 , 1989 -1998

0.13

Cco2
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Teble 6 ECHAM4/OPYC3 2010 2090
GCM 2002 10 ( )
co2 COR+S04

Teble 6. Regiond meen of yearly meen temperature vaiation of GCM scenarion run

East-Adan region Sberian region
coz CO2+304 (1) 02+ (2) coz CO2+304 (1) 02+ (2
2010 0.30992 047133 0.39452 052048 0.8438 0.66047
2020 0.17447 0.71966 0.66438 0.60413 118997 0.98227
2030 0.74418 0.96299 0.65827 145572 155605 114556
2040 128704 11845 116153 2.19722 169651 157073
2050 163357 146710 130859 262298 230221 196974
2060 258089 . . 3.71206
2070 3.05595 . . 442048
2080 4.10992 . . 583015
2090 445102 . . 6.56258
6.
ECHAM4/OPYC3
GCM
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