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http://earthobservatory.nasa.gov/Library/Global WarmingUpdate/
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The IPCC AR4: Frequently Asked Questions
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New Scientist: Climate Change: A guide for the perplexed
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RealClimate: Response to common contrarian arguments
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NERC (UK): Climate change debate summary
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L Z AT, EHEROBRRCOBEIT ST KR T Tidewn, # Lo & SHE km
FToxEE TEOKIRICS (T 4] OHZBM) | WMOERS 3km £ TOHFNEIZH (Levitus
etal. 2005), FHRHEMMAROSND, ZHOREICL— T AT Raloa— L8 X
HHEDTHRNZEITIALNTH D,

REHL 2. SUEDTA > TWSIEHRL $H5. MBEADEER 50 FRMT > LMLV THD (K2
2005 ; &30 2006 ; EH 2007),

<Ra#w>

R ZRETKIEDS FTRLMMOGEHbH 5, L, TALITREMNRBREHICLL S
DTHY, £ 6 &2 TRHZEFAICTEE L TR b 2 22 Em & LT, 20 Ao lifFEk
D RKIRL 22 % BRI XTI T ERBFEETH > TEHEEL L 5270,

Fo. BHOWRERTIILLTO L 572 Z EBRH LT/ > T2 (Knutson et al. 2006)

LiS 2 100 FFEE TEMB L TV AT (H372 7 — 2 PR DHUE D) E % A
2RI M A B e DITKEM B E 7Y — 2 T v RO R

3D LETAOEMEBICESIT 2 AREH CTRET S L. ZOmMIROER L L2 i
HE TN

4 EEENCBIT 2 AREEHEHOERTEICEY . BEA2 MLy RERD L L HSITIEIE
FTARCIRE(L

BT, FEMmEOKIRIZ EF L TWRnoiL, T LA TEmE o XUR E A3 th o ik L v 2
o] EWVWOEMEO TR EEEHNTHY . MMROE Y O TR & OWEKDIRA D KE N
TEREICEDEBEZOND, WTHIZLA, —HOHIROBG (B KRR TORS RO
R) LD oI THEREERTEE TWANEZEET SimiEld, FFRICIRVI—T 17 d
DTH 5,
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B4 BEICKDBAT 2 TCREELRENROAAGLY (B 2005 p.92), [EAEZE NOAA
DFFRFDOT—RICLIBMFHOREE. 25 FHEDL>TELT . TILZ—Z3aB/ELLEM -
o BITHMNAICTNYKETHS (B 2005, p.89 ; #MHEH 2006),

<Ra#w>
ZIZTWIOBREICEARIEIE, B TE, 2V ESM2km 20 E LT km O S %
Ho L BOTVHRIRTH D, M EXUR (FAIE LCHIT - W25 &S 2m TORIR) EFT
TIX7Z2V, 3 TERIEIZRKERTHER SN TV D, 2000 FEITAHCHBELNTNWT—X T
IR FRESIRICITIE - &0 L LR 2o 7o, FRE LIRS EREN R H D Z
EEMBIICFIET 5B DO TRV, [IEET LD PRIER 1< WHE B> Tnz,

LU, FEO#FZE (Mears 2005 ; Sherwood et al., 2005) T, f2EH, [ERBLNZhZh
OB OREER L OZ OMIETFIEZ S H L CRHFAE LB LRI IR, kB TER
B ERERMAROND, TNTETMIZED THIEDFIEILRL 7257 (Santer 2005;
Hogan 2005),

ET VLD THPBINT — ZUBEFTET & onT 2 blcb LcbF Th o, [UEET
LBREOBBRTEBNT -4 2L Fa—=v7 G 217203 T508, bLEAM
S ANCAE R OHMEZBIEICEDE DL LI RO THATELETMVIZD L D RGN %
bl olz25 9,

BRS.RYTr— - AT4vIHET, Mam LIFBER=-bDETHEFEFKRDOITEGEEZ H
L= (JEiD 2005, p.94)

<Ra#w>

Wy lr— - 27 4 v 7w Lid, 2 1000 FOFPH T 20 A RM QIR (L2 E Z TW D
DEDIZONTOFHFTH Y, Mann etal. (1998, 1999) (2L 0 H#EE X iz AL LER IR O
FTHBOENRE Y 77— AT 4 v 7 DX IICRZD I EDND ZOLAFINDOW, 5O THE
EMRIEZE OREHE LTIPCC (2001) IZbH#S TR Y 20 AL ANE E 1000 4 T
STIRETH D Z L 2R T HER®M L SNz, ZO%, Mann 5% 1998 4 D I H7]
EFCE (Mann etal. 2004) % Nature 3EICIRH L7228, ZHIEFIHARECH 72T —2 D HH Y
NERBECRALIE»ORBICHENRH 720 O THY | GO RITITERER 2N
EHASLTWD, T7hbb O BHBIBEDGRLOFMIMOIRY ZFEDOTZ b DO TITIRL T,
L7235 T, 50 (2005) @ ML EENOETED 5) LW O BRITFEIZK L T D, Mann
O OETHEEICET 2FPEZ O b W< DndH D HH (2005) BNEEEZRATWD, £
HE b L ZE 1000 F [ OKUR OE STTHEE 1 I ORFIE 7 L— 712 K - THAT724TH Y  Mann
SOMEFIEN VISR T2 OITBERMEEE TIXhV, TNLOMELED TRALTARD L
(National Research Council 2006) ., 1000 B D RO KMEE TDOIX LD X ITELRZI WD, i
AT 400 FEOFIH T 20 HALBBESL > THEBETH D Z LN TH B,
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iR 6. AAMBEE —BMIERFEBLRICEINE, ZBRIERRORRPRELFICE->T, F
HMSBRFEACERERZRL, TOLRRGEFIEISFEREL LS, LHALERIZEH
ASNE-THRBENEBINEFRG>ERZRE TV S, FlXIE, AIHRAXBEROKRT
PIRRIERRRELFREAKRES Lo RIS, FIEREMERZTRTL TS GIE 2006),

<R >

HIER O SFEESIRIT TR LR R IR A o T R IBICZ L T 2 DT TidZe <L &AL
W3R A 2R3 D %, bbb, KBEHCKILE VST ARERRFHHY, 2707
1 7p EO LKA OIEEZNRT A S NBIEBICE VML TnD, b & bk
FRENBEDLEZ > Q20D KIR LA DFK &> TS (ZEMERFBILZTNIREAE & 1T, A%
PE TR AR SRIEBA LA 2 & DHFFEE DL T - TRV, LIZ3> T, Rl & “IR(LRE
REN TS 72D MIE LRV OIEIRLT U b AEGER 2 & Tidw, iR REZ oo ik
LIRFBIRE D ERFENKRE R o ToREIE, KILWE K72 &0 ARZER (Wigley er al. 1997) &
AN&RFT—a Y LOmnHIhE (Tett et al. 2002; Nagashima et al. 2006) 3 EBE/LEZFTHE L T
W2 WO BN E NN, [RIEONEHEE L W It H2  (Andronova and Schlesinger, 2000;
Knight et al. 2005)
ZOXIRMEDOELRIL, [UEETVICLD 20 HOHBIERICL > ThHOIBRERT L
MWTE D, FlZIE, I BLRFLT— 1 L7 & O NBRIEWE O MR & 5 5
Ty Iab—varzir) L, (AROEHER & KEONEEE T TIH) 20 HALZRFOK
iEFORESFHEHTE 2 (K2), TAbid, 20 & FHcksnTiE, “mbRFEN TR
K TIREDN TR THHZ EE2MIARLTND,

1'0\\||\\\|\\\\

IANBER+BRER

BRERDH
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Figih FFURDEE [°C]
s o
Sy (=]
| 11 |

KBEEDH

el
(e} W
N N

I
%

1
=
W

T T I T T T T | T T T T
1900 1950 2000
AR (4]
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HiFr : Shiogama et al. (2006) %%
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mB. [REEEHEZTUT25EET VT, BEET/VERERIC, STHELIUBEOFSR
(Bl : B2 72 BRI L DIREEAL) 2 FHRIC ) E<HBTE LN E I NI L > THRIES LD,
Flo. ZO XD BRHGEEA R TR S N TE BT OREE T ViR, B 2 TR E B 5 o HillE 72
ELNR ) EMICHEIRL TS,

T, RO L ST, BV, BEZ AN TET HHIER B2 OWRE BH L REH R LUK
WL D7 —ZIC X DIRERNOTIRMBEL 2o TR Y | BEIROIEIF OBEDI & 7e > T
7o LU, RFOMATIE, 2T — X EDHIZ HIED) BOBRHSZ ENRBH LM
o TWnD (Ko 4 220, T/hbb, ailcbii_7=X o ic, BRMIZET LO T
WELEOBIORY 245 LI Z L1220, ZOFIET VOB RZHEOKTITESIT 5 X
Ve Fa—=27 (FHE) NESHNIER SN TIEW RN E WS Z L OMERERIZ S 72> T
W5, IHIT, JEFEHEIX. [UEETAVZHNT 1991 FICEE 727 0 VB O aR kL
WK% ORI T 2 KEZICTHT 22 bl Lz, 372bb, RoNTEHOFELDH
TiEHDHDOD, WELT TREBRTFRICEL THET VT —EDOHIELZ T TV 5,
722U, B TET AVORGEDS (1453 THhoI0FERICHHWTE 20, 4% bETLE
BT — 2 OR—FITH LT, ETNVEWRT L0, BT — 2 OREZBRET2008 09
EHDAWINREL D TH DN, ZTHITESH7 B O bRy, B, i
R THNACHE SN DET AR IO L D R ARBORGEE 5% T TV, BIRER TZ
DETHFEROEELEMZ THLTWD 2 & Th D,

B 7. REDREBELEIEICAGEDOZETH D,
FEHL 1. BEICEVWTRERBEEHOLANLERY RRABEERE L OHEERARLNS (hE
2006 ; IR 2006) .

<ka#>
HEPMTIEBEDOTEEICB D TIKRBEB N R E B2 5AT0D LB L, ArE
H T RE R RS . RIS 2 KGHEOREL G E LTIV 2R, K3 3iEEOK

A B DR L A R T8, BB A 2 ME, 20 AL B W THI RSB NS 5 T
LEMITAE GNT, 20 HAZ FORMRIERICIZIRKGIESH TILMBA TERnWI & THD
(Solanki and Krivova 2003; Foukal et al. 2006), Z D Z L iF&fEET V2 H W= I 21— 3
YTHRBENTWS (RIHOR 2), 72285, fellt TR B LLRT O KB S E A2k o HE
LT INEREY S RMOZMITE R THD LWV ) EXNRE->THEY (Leaner
al. 2002; Wang et al. 2005) . EEITITRPHEE S KUEIC KT THEILS HITNSWAREMER & 5,
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Total Solar Irradiance
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HiFT : CLIVAR/PAGES Newsletter Vol.13, No.3, p.14

Lo ORI, Frohlich and Lean (2004) (28 2 KB BEOBBEIFER 27, FTOHFORTIE, K
O A Lean (2000) 12 K- CTHEE I NICBEOKGHFEOLE(LTHY | IFOBIHIFELEZRL
T35, b9 =207 aDINIRS T 7%, Wang etal. (2005) ICEk BV 2 ab—ra UiERTH B,
IO D, 204 % FICB W TUHIRPHEBIERALT DM B R 5NN LB nhD,

FEBL 2. FHROE LRE L DHEEREFRABR NS (7 2003),

<Ra#w>

FHRNEZOBRICHEEL T L, Zn0 20 HRLEFEOKIED EAICHRNR>Tnd &
WO IR, LI LR ABOEEH B LR FIRE R 2 T 268 e LTRSS, L
L. FH# L EOWAE ORRBEMRICEA L TiE, 1) HRMRIEHAN AR +2Th D, 2) FHM
DOEIZEL T, (BEOFRIC L 2IRE EF 23T 2003 R) REIFEmA Lo, 3)
ZOBDOEBEHETH Lim X OFHEAERICHER S S, R EBRFHEMHEN TS (Damon and Laut
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2004), F7o. 1) FEHBREAAERENE IND THEERIIHREORN N ROBZPLRDEE
DTHY, ELZHHRNOLNLROTZTEERITHFEOERERD LWEEE TR, 2) A+
AP EROIZTEER (BIELOIEN L) EFHEE OMBITEN, 3) RIADHNDL
KO- TRBERLFEROMBE LT — %% 1994 FLRIIERET 2 SHBEANEL 8D, 28N
HOMNZR S TWD, 51T, 1994 FLUBEOHET — FUBICHER H D L WOl b RS
7oy, EOAREMEMENZ & 2R TR R b R STV 5 (Sun and Bradley 2004), L7z
No T, BFFEE O T, FHBRORE LIEE L OMBBRIIEEESZIZEE LS RN —20
FRic & EE - TN B,

iR 8. 20 HELOMIC, FO—/NIL - T I (GhEKEEE) EMENLZBREENEETLS,
CHEEISET SKRERSOBELTHY .. FREBEI—OVILEEZONATWNS, COH
Br—Oviid, AARBBROEBRENRARICKDEELELEIYLRELEMEZEZL-OLTWVS
FFTHD, L. ThiTEhhbLTRENERLTLESDOLLE, BEMRARLUSNZE
NEYLKREGEBEZL-0TER/BONTNSET THS. (FE& 2005,

<Ra#w>

20 A CHENBAEMICH D L VI BIIFENPOKIRK T2 72675261 T
WHZm— L s T IUZICE LT D) Bl B OB, R RBIE TR
<. M F 2T HIRA 2B TH D (Alpert eral. 2005), 2)  HE OB I 1985 4E0E & 5
VI 2 BN ANZER C TR v | e E CRRVGEWE O P EH 230 £ - 7ok & &
%95 (Wild etal. 2005), 72 EOWFRFERN/HTEY, S THEMINLTETCWH—1 /)L
DR TIFLEALEMHATELZEEZ 20D, B, EFEORBILOFERSCEBEDOET LEFHHE T
X, == Y HRE A Y DB, B bRFE LW A TEDORN T TICERMICEE
SINTEY, 2OREZH, ZBURFBICEDEBRLEZH I BHET L O RO TIZRWT &3
LN o TWD,

BRI A EEANERELOFEREG->TWAEEEMENHD (FEHE 2005b ; HEH 2006) ,

<Rki#>

REBRWE T DT —1 Y VOKERBIIFEEIC L > TRR S, MBIKHRE DT —r Y
ME ENBE PR EHEL - KT 5720 T < BEREZ L R>TEDT AR RRFEAm
ZELSE, M ERRE T 220 ER>, —FH, BOXIICKEEE LSRG 22— Y

3 KBHEEh ORI BI L CiL, RO & L CLL T2 &Mt X, The Influence of Solar Changes on
the Earth's Climate. L.J. Gray, J.D. Haigh, R.G. Harrison. Hadley Centre Technical Note 62, January 2005.
(www.metoffice.gov.uk/research/hadleycentre/pubs/HCTN/index.html) , 7233, Solanki et al. (2004) D3I
xb Uy it OKRBIH B L & AZRF 7R LoUL TIERW L WS BRI ST % (Muscheler er al. 2005)
7272 L. KEBEESHIBRIRRE (LD FEARER TR W &V S FIC DWW TER U RMER R 5TWD
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VX, TOGFHET D EZADEREZED, HBHRICL > I ERIBEZED /MR’ H D, =
7o BoKME 72 EIAHE L CTHIRE T AR RE B S L2 L2k, i EfHEORKEED 5
R BFO, Ll H ERIEZ®mD D 26 ORRIT, Ml SO —a Yy W2 X Hm
HIRELERTEHSO—RETH D EEZHNTWD (Hansen ef al. 2005b), F7=, =—na )
NEEIZNG Lo T, ZRRRFER EORIEH D NEE TRV TIERLS, WhHDOE
FHEFEL TS, fIEETLVEZHAVEY 2 2 b—3 g i, 20 B3B3 ER
ROBEEIT, B LI ZWbRF R EORMKRSr. 210 (RRUGEIC XL D) BRERIEE O L
IpT—a N EBETHELLHHTED (Tetteral. 2002), Ho BRI 172l —nm Y
VDOBHFITZ N BT HA_FUTEIR & b b,

E10. YNLOEBEERLRFF. S22 FEOEIFERTHD (BT 2005, p.96),

< K>

FP L UL MBI ARNLII AT QW O BAREECHAR DL BN L > THHBE 2T D,
L7 5T, —HoM CHEm LA R O 3Rk LnZ T, 2nn
EHIZ, BEICEEZTWD Z W L0272 E A MLy RESET HAELICITR
B, Flo, —EOHIROBISE LV HIF TR AR ET Dimikid, FEFICIRAY—F
4T REDTHDL, TOREBMLIZD 2T, YL OWHE EF T —XIZOWTRmT 5,
i (2005) A EEROBILE LCHIHT 257 =7 %4 & (http:/john-daly.com/) TiL, V3L
DEHS 7 F 7 FITHE SN TeNT A RFOWMFHI K D 1977 £—1999 K E TOK 22 /D
AR T — 42 %77 7L LORLTWS, L (2005) X207 7 7% T, A OH
W< T2z 25 £ LIFEr ] LB _XTWBH N, EREIZIL, NTC (National Tidal Centre in
Australian Bureau of Meteorology) 732005 46 AIZAR LIZEB LA — T (NTC 2005) I2£5
&L FNTARFOWNLET — 212 8 5 22 FEOWH AN b L2 FEH0.9mm/AFETH D, T
I H O IPCC #Hi5E (IPCC 2007) (2K D 1961 4—2003 DO OWFEHEL S L R
(18mm/4F) LRIA—F—DHIETHY | BHTX DI E/NINEDOTIERY, DT T 70D
fieh (WINLEFOFHANE) O L P23-0.5m—2.75m &AW, ZOXE B2 T 0.9mm/ARE
DEFA ML R (22 FHTH 2em DR L) 2R 92 L 3L (2005) (2 &> TREET
Lol LW, A7 T 7%5WTET 122 25 FOEITEr) EHET 201K
WO THD, 72120, ZONT A RFEWNLGEHT — 2 TR ORMEDRH D 2 L% NTC OEG| L
A= MIFEHLTNWDZ EICFEERLETH DL, EMoWm LAEm 280+ 5729
HARIE T X > TIINEIFZ DO b O DR E R S NE DD WL ME (KERHE) 20808
BHDHM, T =—= g LEHI R WEEIRE) 2 B3 5 7o D IZERE S e T O CIEAHIE D
AHHETH D . +0.9mm/4F &V ) BUIED AFEFMEITFEFICRE . TOEIEDHEZ L > TT T
TFIZBT LME EHORM ML REWTELR W LRI TWD, 77 FICEL
TWzIE, ZMNEBRERER OB L VRE S EEEAIE S ) KBERWEINLE
WX DBOBRNT — 2 SFEL TV D, ZOBMNT — 2 IS BB (1993 4F) 7 bk
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I (2005 4F) ECTOWHAN ML Y RERD L, 1997 1998 FD T )L =—= = [CBH# L 7=
— R MEE FEERH 72D LT, HM3mm/AEOIEHENL N LY RBRH 722 Enon
STV D ARBLIIIR AW Z & h BRI F L2 REWBIET 5 2 LIk 23,1993
HFm2005 O ONTW X, YAV TlRlRE LA R H o7&z b, 7eds, BIfE, YN
ZEWTITHOKIZ L D HEENRERIZRVSODOH D5, Z0 L 5 2 RIICEI L TiX Patal (2006)
BRI,

32.RFEERICEHT S8R

FEE (2006, 2007) DFBROFDLZEZLETHRE LT, TEIERFEINMEZ TLEH S HERAR
BIELTWLWADOTIEHAL, IERABRRIELTLEIN L ZBIERFENMEZTVLELIDTH D] &L
SEERMNH D, Ff-. A (2006) LEAXMICEALEERZTH>TWVDS, AETIE. COERZE
IEHTAHAENE L THEOABEL TS T—RIZOVTERL. BODERARMICED
LDTHEZELETRT,

B CBRIERROBENRICK SMIKERLEG ., RBELFAZRIERFRRELFOR
RTH2 (hEH 2005b ; HEHEH 2006 ; T 2006 ; HEEH 2007).

EEBL 1. IR (X, Keelingetal. (1989) DT 57 (H4) I2&bE. [EBDELITIZRILRFE
EOEILLYILFEERLENS (BEHE 2005 ; HEHEH 2006 ; $8H 2007),

(3ov) AHS
%Y
(€9) @

....... N DR S U S —

P P S S S DU ST S S T S S SO -
1958 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 #F

R4 AEN S REIMG EFIEMESFHECZRY RV AP _BRIERRIEELEHERE
EEIDEE AT ARA (1994) ,p.151
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<Ra#w>

Xl 4 1%, Keeling et al. (1989) (2L D —2oD7 7 7%BAR (1994) NERIZHEIT LIz D72
W, ZOMED o T LBLRFEOEBNFICKIRITEMT 2 £ E 22 DIIERMERTH 5, 72
HhbiX, 20777, ¥=V 70, ZBRFREORMN R AR (= ARS8 O
W) ZIROVCSEOKIR LA & TERMERFRE LA & OBRE M T 2 HITIER L -
777 ThHY, HOHFEDORFH A — VBT 2% L5 & RAF O ZBLRFRE LR L0
FIRBRZ R LI b DML TH D, 77 7 THHIRE EFA T LRFEORE FHICHITL T
WA EIICRZAHAHLELTF—V L THEN (o —=30 k5 LR ZBEE FHA2 R
LTWheEBExbNS) EHELTWD,

F—V I MEDE B TH 4 ZERR LTZ2NC DWW TIE, A SO HARTOEHETH
% Keeling (1993), & OICHBBMBEICB T 2% — VU v 7 O¥ERBKICEL TE, ¥—VU v 7 BN
iEEETH H D Hansen (2005a) ZZENETNSHLTIZLV, RBEESBHOFMFE DL I
Lo THBTIEH DM, =V V7 HHITAERBERZ L QW Z 2Tz T <,
FEE (2006) 13—V v 7 NIRBEL N SR D AR SFEONLGICHR A L7220 D L 5 7RIS % 5 %

DRt & LTV 53, Keeling (1993) [Ea Sk CHRE T ZF bR R O RWIF LA AT
ORETH DL LB TEY, fEHE (2006) D FEIRELITHENR,

e (2005) 12D EHIC, Zh=—=a72 EOHKRRIRIC K 5 bR FEREETIRIEX
0.5 ppm FRE, EBOFHEA /e X A LA —VIZBFERETH D, HlAIE, RIRRERET LV
Z AW T MIBRIERE AL EBRIC BT, 100EFRE D X A LA — )L C BV IR F I H3350ppm 7>
5700ppm (2538 L 7= & & o Ay 2 AIRIE22—6'CTH 5 (IPCCH =Rl E) a5 %
D e, HADERME - # A DA —VFEFINS RO THY | BUEERE TWAIRE EFIIE
EEAEEBEEZRVLLTHD, ZOLX) RGEAE, LRFITZEN L RKKMS E L
THED O, [UIRCBAK L Vo 2 BREREOEB O BEZ 120 X oA %
AT, . 20 R R IR & TV D HIERIERRLRIE OB G 1T, RERIREZ(LARHIMICD
Too TR T DN T v A0 k%l URIRZRREINICE 2 2 EK E L TEH <,

B, HAOBMRE AT L C LR FREOEN EAAHMALE Y L45 &, 25 LW
ST KERRE EFEHREE S 22870<2dB8, bHbAAZD X )RR AT &<
Wi, AFREETHRN LIZfma CEE LI ZOF BT OV THERKIZRW=72 L7223, B
MR EZGD Z LT TE RN o72 (AE & IL5F 2006) .

F7UE (2006) (X, BEOX2.14 CRFETIEXS) & v TCOLRE D 2 kit AKiIRZE kI
Lo TIMENTND LRk~ BEH (2006) D FiEAE R L7z,
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(ppm/4E) (‘cr&)

2.70 [\ [\ 22:
o , o
T An 5 T A
N AN A U A
o I A AN A
o\ o VR
o W7 AL SN VN V7 A A
Al X

H5 COREZL&LBERKEEIL
HET - T (2006) OD[X] 2.14

Z OIS TIXCOREZAL D BEHMEMIXE R E L TEHENTWDH R, KM & RO #REL
M Z LI L0 T EREEM OIS 255 LTWb, TFICRT &R, ZORE TEIC
RaiuE, COBEZoEMMER 2R /KIEDOEIZ L > TIEIHATE W Z EBBHLNTH
%

£9°, EE (2006) LCUTHE (2006) O EREIC IAE, KIEDMET L7z 1-2 4512 CO, R
WERDIETTHD LR L TRBL, 2 2Tl (2006) DX 5 TKRIBDZ T 7% 7LD &
KA A L TOhHHIME FREL WO ARG 5T & 30035, —J CO, DAEIINFED
TI7ERDE, AOMEIZIFTRLTRLRY, 2T 7 7RSIl EZE T, COo, »
ML TN ZEE2EKRT D, 2F 0, KEDOEH - FRIZEHRZR CO,MEEML TnD &
IEVNS T EEMSITERLTWD, ZOFRFEITAE (2006) ITHE (2006) O EIR & FJET D,
B, MARMSIZROND K57, CORENTIR « KIRICENTET 2 BFRIX, Bk
DEBOBRWZD | RER RS R EZ L2V e & o OB 40 L C 2 F OR%R%E
SRFH L 722V R D BIRRICIZ LA T2 7220,

728, 1990 RO FEIR 7o N AR CO, HEH &I 6.3GtC/yr TH D, ZOHEHED 5 By
FEEE DS HEPEC AR 2 EICRIN S 2 A ICxHE T 2 K& CO, IEBIMEZFHHE T &
1.5ppm/yr 1Z E1272 5, ZHUEK 5128 D 1990 AER DR 72 CO, JEE EHFR L 31— L
TWnb, ZOZEE, MSICALND KEO ER - FRICBEHRZR ) CO B EH ) A%
JRCOBEHIC L 2D TH D, EWNWIHIBXFELFTHLOTH D,

—J7. K6l%, FEATORELIMNIIIFERN T — Z B AT T, AFFEDOCONRE - ik
il (SST) DORHIZfLZ b > & b HEMARTETHIERL THATEbDTH D,
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BM6e woFAT7IZEVWTEHRBE SN CO,RE (E#E. Keeling and Whorf 2005) & £BkF 1
KR (BEER. Rayner et al. 2003) DEREIZEIE
HEiE L b 12 7 ABEESE AV TEHLHZ R RO TH D

ZOK 6 B, BEE (2006) CUTHE (2006) DOEIRE RV | WEIEAKIED B - FTRICED
ST COREIT—BLTHEMLTWD Z ENnnd, T2bb,. Z O KROEIZ EER
72 CO HMAY . N2 CO, DHEHIC L Db DD TH D,

BREBIZOES W ET L L K6 IZABRIF CO, X DR & L FET DO TR
WAy, ZORTIE COy EN BN TV, WEAKEN TR THWDRHNZ S A
Ho | EWOEMEZTLHZ NS, T LInBEIIC L TE, RO LHIICEZXDHIENRT
X%, Thbb, ZFEAREOLIEROTICE, =b=—=2a 0k 5 IZELMICKIR - Wik KR
EFTFT 5000, KB KIE KO X 51— RICRIR - Wi KIRE TIF5 b00RE
ENns, oF 0., BIHENLKIE - R AKRORZIZ. CO IBED FF TG LT - <
D ERTIEmE, EROXS BREBREICI > CETEEZHVETHRS ENEGEEND, BIE
kD EROESIIHREICLD ETEHOHRS X 0RO, —FEAICRIEN T 255 R 3 25
ROENHDTHD, X6 DOWFHRAKRDORKMZE/IZBNT, BWEY LT 5y E DN T
RHIRE 2 AT, 1970 ER U LA H 5 2 ERbns, Zo LAEmIT. NARRE
DIRBHRLEPEHIC L 2 D TH DL ARRENIEFICENEBZ 6N TWD (Fam 6 12X 5
KimbsHoZ L) |

F7o. IEFEOCOIEMMBNEERFHHIZ LD b0 THDHZ L2 X VNIRRT T —&% & LT
7% 25,
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B7 RRAF—=VDT7ARAT7hoFEoNT= CORE (Petiteral. 1999) &, &ED CO,REE
HEEHT—4 (Keeling and Whorf2005) #D%HIFTRLEEBRINS ST
HIFT © Steffen eral. (2003) 12X AX &k

ZAUIKK T 00 & b EA0TEDCONREDE I E | ~ v a7 e & THIE S vz
2040 LA D CORE DEAL L 2 D RIF TR LT b DO TH D, TORTNG, IR E40
THFEIZIR VBN TCOMREN EH LT D Z R0 nDd, ZOCOHRE FH 2 BREAB O
ELTHBALE D &92% & KW-RIOKIIY 1 2 /UACIEHT % BRETZEAL AN PESEHE A IR I TiEE 2 -
TV uEe 5720, ITERBEOREIS RSN TWD LIxE 2, ThIEEETICRE
ZAGITBI S TV, PEREH A LI DCORE E51E, AMIEEIOREIR & B 25 DY
Thd,

REIZEER D 2 B0 Br< &40 K5 22CORE & RIRD T 74 S MR R 51 2 FIRIZ S

WTHBIE AT L Tk <, £7. [URLHOXRMNER L 2> TWVL DT L=—=3Th
Do BUEDH R TIE, =/ =—=a %L TRURN LN o7 & ZITCORER NS 5 A &

T, D) @iE2 7269 FRRIC & 2 BB RRR O EFEMR T, 2) FHRIC & 2 A O
OIFRARTE, 3) HIERIC K D BAMKK DB, R ENBZ LN TS, RBWHEICONTEL, =

b= — = g BAEIIICO M AMER T 5 = ENEBEOBINICL > THLNZR>TWnD (B
WA, Tabb, T —=a LR AWEEE ERIEHA b 00, [ (NBWHEN

{LIRFRBEALHZ B ET Diwme D% < Bl Z RS FICERELTWD L H 72) HiliEE EHIC
Lo THIEN D DCOMN I E I, ZNNRATOCONRE EAOERBER L > TWD ] &
WIHBZITAD TH D (AE 2005),

%I, NRENFRE CTRENER] LWIHSGmOGEIE LTZnr I 7 (K4) 2810 LT
TWLDIE, Wb RO TABRPEN @b R FIRREH] SEmE O TILEARDHR
DHTIHD, LIENRST, 1) BA (1994) 0. 207 T 7 O IR 1o B Eim b DT
MAARTIIIEFICRED o7z, 2) BARD TABAMPEL b RFRBEGH] STimE 0% <
X, MSNCORBIOEMmZ 742 — L TR, 7 ERbnd

23



BEBR 2. —RRERFASHPREEDNLEFHARET, MRLELTRELRFENPEC - TLEEDER
BT DL ZRIERRPAZVORIPREZRAHNICKEBSELIMBIATLDANRN Y M
Y CEANBE GEBE2006),

<R#E>
AR O L 512, IBEOXKELE T RILRFBLA X V2B MEIE T MY —IZ, [IET
HoTHE, TNHLED T, BEORFITILUTO 3 SEREFFICHRO TV D,

1) RIEDNFEN T BILIRBRENE DD
2) IR FBIEENEK TRIENLED S
3) THED 100 FAr—LOFRIR LRI, 2) DRERFERTHD

FP. MAFALIZVOIE, 1) 1E2), 3) EWMTHDOT, 1) 2RO HHRE, 2) H3) bE
LTIV RN E W) ik 0 iz 2202 & Th D, AAMPEE bRk BRSNS =
RLTCWDDIE, HLETH 20 R EORE FFICBE L U ZBbRFEDFERFRE TH 5
EWNWHZETHY, TNUAOREICET HIE ERICB W T, KURSREK T @B bR F R
FERBLTZBE P BE AFET D2 LIERMIPORD TN D, FE, K — DK 1 7 v
&b 7220 TRUIRFBREDOEEIZOWTIE, I T v aty FEGRICHE - 7o HIERILE ZHE DO
EMEBRBE DT H DA A B S Z U, MED L RBRIIERIZOR N -T2 & T55
ZHMMERTH D (B 1994 ; Sigman and Boyle 2000) ,

%< Db D MEERE ] OFxOMIZiE, NERCBONTHEEICE N TS _@bkE
DHIBEAL D JRIR 72 & N ZRIHEE bR FREEFUTIER L TWD ) LD 7785k
oL bND, £, FSIZZOL D RPLHIZ 20 NARIPEE R IR R IRRE LR A
MESERE ) N0l RS 5 VT L TWRWTZ L DREE & 2 5,

SEHL 3. (NAMZERIERFHENAEEL TV IZEHST) 2 F& B ETIE_BIELRERE
(X LA »f= (RBE 2005 ; 3k 2006),

<R#E>
F—IT, KRR B LIRFBIREZLIZ, ABEFROEH & BARO (BHER IOk EARERD)
PEHB L ORI OFITIRED, LEEB->T, BROPEH - WIUT kLA L=—=g DX

I AREMC L VLB L, ERTRERWICRDLZ b D, N BILRFEPEHN S
AU BT RET LR FBIRE N B35 Z & 2 ARk b R FIRE LI O 7 H 1L+
RLTELT, R bRFREOEEIL, ABPEN “BLRBEBR LR EZEGET DL 9D
DTIEZRY,
BIC b b EEMEEN KV /NE W (= HROPE - BRI OB < V) SIO (Scripps
Institution of Oceanography) (Z X % &g - ER DB 1 5T DAy
(http:/cdiac.esd.ornl.gov/trends/co2/sio-keel.htm) % .2 &, ZOWIM S LA LT T\ 25,
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BT, T4, TabbEEE (2006) DOXFE2—4 HDH0ITITHE  (2006) DX 2.11 %
oL ARITCIERE A OREIT2EDS 934 EAEEMICIIH Y. RO LAMEMICZ X
EHBE LT ARNnE CHLRA5,

BUIZ, 2626, 2EBORTENRH D000, PEEEMUREOR 150 FM T o ERZ LT
WL EHETEDbDEZERETT L. EWVIiEAERREI LV,

EEBL 4. 2003 ETIEIRRFZBILRFREEN 3 ppm HLEML Iz (ZFNETIEEFE 1.5-1.8ppm),
3ppm EWVVS DIE. ABAHHELF-ELRLETHS (BEH 2004),

<Ra#w>

F3. 3ppm EWVIHIEFOHKRNAHTH 5, Eo. AR 11 1T KGO +H Th ik
NIz k9T, TEERFBRRPREE L. AL OER L BT L0 KRERIENRSH Y
HIRIZ K> THEARD, LER->T, 3ppm EWVIETLH W ERNEF T ARV, EEIZ,
IPCC H=HEFETH ., 11990 FFRDFE 2 OEIN&EIX, 0.9 ppm (0.2%) 75 2.8 ppm (0.8%)
EFT) o THBY, ZEREIZRE WV,

LS. TIL=—=3D | FRIZZBERFREENLFET S, TI=——=3I2&k5BEKEL
FICE>TARERPIZZRIERFNBENGHE SN S (BEE 2005b) ,

<Ra#w>

I ANA PR TR LR FIREALHL & FJE Le v, Bl o 11 1S3 2 G Chik~
2L 91T, BT, T =—= g I Ko TOMBRBRRE N 2 2 & W ) RO R RRERITE 2
bILD, LnL, ZAURRBALTIX DI & 2 Ak Ko Z@fbRBEHHARE LT
WHEZBEZLNTWD, EREIZ, FiL T 97~98 DT L =—=3(Ck>T, £ DETHK
B ha bOFMAKERSH 572, 83 FDA L RRTT TOFHMAK S £, ZOFAELL ERiTD
FVA—VHIOFIES (EBIChofcm=—=3) OFELZIT T BIRFLPH L TW
oo 728, ROK G L9 TRLEZEIIC, T=—=g |l X DMR/AKIRLFICE > THEED
OB LRFENH END L) DIF, EEOBINIC L TEHEEINTEY, EEIL, #lc
N=—= g | Ko T & O U IRFE BRI T 5 L) B & TV D (Feely et
al. 1999), ZiE, T =—= g | ZfFE o TRFEFEREBIC IR 2 @R OWKICIT, EWiEE) o
WEBIZLVLELECORHEVEEN TN RNTEDTH D,
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<BE8EEIDEH>

B8 DAFNNMFENS O CO, it AR T, EDF 92, BENRT L =—= g FAEE, TOHFD 96 %
N m—ma BEFRIIHEY oA =—= g BAEFEDOHT R, CO N /NEL o TWVDH I N5,
B9 CiE, MEmEAKIE (SST) B LD & COBE (pCOy) N TS (ML CO 2RI LT 42D =1
DD CO HEN/NEL D) LWV ENVAREENRTRINTND,

BRBEE, 9 TRLEF—ZIZR L, [RFEZEFYRKIEKDERIZHI-HDT, ZDK
I IREF R DT — 21X H U B R 0D TIEHARW LW ERI b H A THAH, LanL,

ZHOLTEEHEN S WoToloa—=a 20 ONRERBIEENE RE TV b TR
<L OREFERBIICH T 2KIED ERIFMO T L =—=3 LREFKICEZ > T\ D, KILE KD

KREMER D COy RHEUTHBEA 522 X5 R BN 27 a AR REINTWDH DT Tk
<LELVKIREFISHED CO A O E b ERRO X 5 ICHHEMICHPITE 5, 77485,
ITHRENIZ N FOT =X I HRREMER DD LB o TN, EEE, K9 &2HDH L, 924
USNDT—4 93-96 2OV ThH, Kilke CO, N EDOHHBEITIZ-&E 0 L AR THENS, b H
A, TN=—=aDLIRHKRFIZILL 74— RNy 7TV 2O8FREICEIIC (AT KREXT)
DAY R R = O/A - SR AN

B 12 KPP TRIERREBFPRICRFRSTHNEREETERTEREICHY . LB
TRIERBSIRABMKRKIFBICBEE S EEFEZ oGy (HEHE 2005b),

<Rki#>
F9. CBRBERFITAK & UG UTREEA A FEOTE THEAKIZE S, £, WET7 7 b
DIFENZ LY | WERIEORFIIAEMIAM S THIE - REA~EET 5700, “MRIRE
DUFKA~DEERERITA~ ) —OER] (EEO/N S WK T, BERS —ERbiX, —Ef

S
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B & T D RO ERIT, ZOREOSEICHG) ZFrbIidikE b2, £, FEAKIX
1000 FED A — & —THEE L CIREK & ANED D720 RE % G DR ERO RFRD RGP
D FRALIRFIRE & P9 51213 1000 A4 — X — DR B 0D, LLED, KR EWEELE
DREIREF A 7 — /L OIMRREEZ R & LTZiim 3R 0 Th D, T7hb b, NAM _RRRFEE
A ERE U TREEISHIN L KRR LR R IR LT, WHERARE L TiEa < i
ELTELY, KEh Z@bmFHE LIS TR LKL 2BEREICH 5 52D DONAH
MCTh D, e, KAP ZBLRFREOREICIX, WHEOHR TR, BIBARERE KKED
REZHORENGEETH LN, 255 HIREDRI L B EER R 7 — /L OSEATREE Tl
TE7ZR\,

B 13.BE/KELER T, BEMS COONKEIZHRHEEINS, HIZIE 1°COEKELRT CO,
DBEBEX 4% BV T B, BERBICEENSEBREL 1,020Gt FETHDIND T, 1°CHEK
BEFTA40Gt (REEHRE) D CO,NKREFICHHEEINB Z LIZHED GRBE 2006),

<Ri>

REERIZBT D TAR— R LIRS BG 072D, 1'COMRE EFIC X 2 mFEMHITIT
400Gt LD/ EL AGIFETHDLEBEZLND, THUIRKHIREICHE LT 2ppm 1T ETH
V. ~UFaTICBIT S CO2 A EEBLIN A £ 5 72 1958 0D BLHIEE TO CO, I
NN 50ppm (2D TR E T Lo, RERES T I'CREOW/KE LH Tk, Raho—
PR EIRE LA A2 E ' TE 7220,

7ok R LRI DN TIREPIR (1994) WNEFRAEIT > CWAH S, 2 Z TS 27l %,
WPE TR R R IT. CEELIRE (COy) . fREEA A (COsY). HEREEA A (HCOy) @ 3
DODOTREE FIT L D 72 DR USEHICE L CTWD, [CO, DIRFREED 4% 5 | L) Z &%
< E T CO,BIEDIRIREEN 4%+ 52 L #EK L, 3 BEZHbE - [RKEE BED
Wb B LT D, CO, DIEFRED 4%JD Uiz & & 2REERE OB B3t D 1/10 FEED
$104%THY, ZOZLHENAR—LVFHRLIES, LT, ED1,020Gt & W5 EFE, CO,
RROEHRIKFRTII RS BRBETHD Z LITHERLTEHLY,

R —LEHRIZONWT, S Il 22T TRl 9%, Sabine eral. (2004) 1%, WEFERWIN L
T NBFIR CO, DA 2 HEE LT\ 5, ZHUC X D &, EERIBICHIT D AR CO, » il
BOTEEE 1L, 2REE T 50 mmol/m’ 1T X Th D, ZHUTK L. HARAFIZH &0 B FEIET 5 2R BT
MR JE C 2000 mmol/m* 1Z L TH Y | ARNHENC X D 8INT 2.5 %IE LIC@E 22, Lo LifE
PERIE D CO, I EIT R O b D & kR, PEXE A LIRS 30 %ir< 1§ 2 TV % (Takahashi
etal. 2002) . WEFET D CO, 43 JE 1L CO, TERED MERE R IR (—EIRE TIX) 20T,
NAR—VHRICE Y BRBREE LY HQEMOFEN 1HTEmNOTH S,
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EBR 14, RAEKEBRHOBREICE > TARIZHMEIN 2 ZBEIERFRICK ZREDHBET 6 Gt
BETH-T. FRICKRELERR - BERBKEXBEINDI ZBIERFRICK D REFE 200 Gt
DHTH 3%ITEERLY GEBE 2006)

<Ra#w>

INBIFFIZIRY =T 4 VT e Ch D, KRR B IEOR O ZfLRFEOLY &0 (H
RORFMEER) 1X, Bl CTEx X, FEROERE (KD ZBLRFRE) OZLITRKEL< 2
WHEDD, FERFTOH LA L WG O EOTEA « 5O X572 b D THD (12006
TEER & VI ARIRDONTND) . — . ABNTEBILRERLIL. DT oTh 2 0MEER
a2 WML E b 25 2 ERHKR D (FEEHEMUBEIE E TORETH 350
Gt) o TOEEFITHKIZS50 Gt &9 DiF, EEFEFEMLLIETO KK T LK FAERDOK 7T HITH
0. BRSO RFEEERIEFE TOLEE TIIRINARERETH D, Zeds, ZHUTE L Tim (2007)
RS NT,

B 1S. TAAMICHHIAEZRBERFEDOI B, KRFITEEFLDM 46%. BEFRIX
HY 28%. FRMRIRUN 25%) EWVSHEFEILDUDIIRE, TFEMRAEICKZRIROEMN] (L. FREERE
PFEEME EDOTKRICR LTS (BB 2005b ; H8H 2006),

<Ra#w>

ATt O 11 ISR Thbib 72k 51, LiIZLIE NEE EFIC X » T bR ER
FEDS BESUTze ANBBIHEHNERAG D TR B IR E EAICBRZR V] L) FIRO B & ~
U—DERIR TV =—=a REPFFHLH SN TREAFIZE EEDDM 46%] 78 E DT REE
INnb,

L2rL, 20X 9 ZiEimid, BEEMNICLE» L, EBEMICHIT-Z D EHBEINLTWND,
EP. RIT, BUEBI STV 2 “RBIRFRIRE LH S ABH 2P R TRV E T2 L
Bt M SR 22 o TR D | AT 2D JRIR CTHEPED D AN A 72 e L R U & o ik
ERFELPNE 220 i S, Eiv & FRHC A< REO NBHPEHIC X5 bR FENE & I
WX SN 72 < TR bevy, ZHUTEIRAIIFRITHE 2T < W USRI & - TH ik
AR OHEM, S HICHKIE LA THED B bR, ABNZREAREN S b E V5 D
ThHL, —KZN LD LR FITRMENZE Z T2 &N DIEA S,

AU —OBEANC X o TAZEIR ZFR L RSE RIS T R TR SN D L2 0 b K
Thd, 2ERDIE b LABER BILRENS THEICRIN SN & T, 0N
HFOZLRFOEREIIRE 20, T2 KA O WK FESE S EUTHE L TR E
<Ted, L L, ABER LR FITRKFITITE S TORWOTHED 23D X9 03720,
L7zd» T, EBRIIE, ABERO ZFERFEO—HARKFITHEY . e O (bR H#
BN IS T 2 ZB LR FE D B & TRRUSFER > T2 ZBERFEICL D 72 b S D FERR
DR FE DL EF BDELL 2D E ZATEHEBRZNDITT TH D,
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Fo. Bdo X 52, T =—= 2 2 X D KIE B ZERB RS O " R b FEINC
Ko THIfIZEE SN TN D,

EHIT, FRICHET D01k, ML R RFIEICE SV EB O E RN TH Y . T
TohLREOHHAT, FlIE TABMICHE Sz ZBMLRFED 5 H THFEICRIR S D &)
BRECHETAIEMETIEE - LHEREEH LTS, bL, ZOXIRKTEEETIOTH
UE, — DO — DD RICK L CRENRKGEE 2T 5 & Th 5,

ME1: "CREDEIL

LR S N B HOBEHIC X 2 bR F 1L, RERMETH D "C oEFEN NS, L
Ao T RI0ITR L & S AREAT O “RLEFICE D C OREELE BT, KR
T AR IR R H MR Sk A BB EHIC X B 08 530235 (Damon et al. 1973 5
Baxter and Walton 1970)

Change in 14C (%)

Theoretical

-3k Tree ring observations

I 1 1 1 1 1 1 I 1 1
1860 1880 1900 1920 1940

10 REHDETZ "CRENELL
HiFT © Hadley Center (2005)

ME2: 0, EEDEL

REH OFEFEOPEL, AbA BB RO A2 1) b 8k o K OB A= 12 & 2 Wiz
Ko TEMT D2, WEICL D ZBLRFWRIUZ L > THIEL L7V, L7zh > T, Keeling et
al. (1996) THLNZINTND L HIT, R OMHE & "L FREOEZ HbE TR
. ANBIIPEN &2 & o 72 ZI b RFEOPE - IR OF S ER DD (K 11), ZiulBL
Tix IPCC & =kt & TR L < ikmm & TWwd (IPCC, 2001) . fi % iX
http://www.grida.no/climate/ipcc_tar/wgl/fig3-4.htm % S+ 5,

B EARRERIC K 2, RAD TR R FIN S 2 HUIE ) - FRETRIC o0 TRRAT 5 2 L 7
Sk, Tkt - @EEORAENBRNL THD Z LR Dhr> TS, LAl KR, E

4 L D FEANIL, The global carbon cycle. Chapter 2: Variations in atmospheric CO, content, by H..D.Freyer.
(http://www.icsu-scope.org/downloadpubs/scopel3/chapter03.html#abs) % ZMH &,
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K1l O0,& CO,DNEHAERENSHTONTI-EED CO, INKICET HEXK
AT - AR R RVEE L BB % — (2006)

TR EA~DOR, EOBRELE LB TIHRIN T D NICOWTITRMIALRZ L v 20,
B EARESR DRI AN 5 2 T2 BEH O —EfIE, HUslS AW RIS L > TR TRVb DD, 1) K
kT —m v NITB T D E < DREHDBMEDIV R < 72 THERARIT A2 2 B 2 T A 2324t
(Caspersen et al. 2000) , 2) FR{LIRFIE DI L ORBEENERIC K D H M)A FE
WCHANZAER, 3) RRUGECIERHI MR T 2RI K 2MIER, LT S5,

R 3 BFRRFREDEILL (6 DML LI=Fi&)

KRR E TIABRFEZ LV Y 42 O & BElAEME O 2 51213 Th 5, Len->T, K
K[ O ZFRLKFE O T O MTER Y EE O SN b oo THIE, ZhbD 2o
DT T D RFBEDOWD P EEICFHI SN 21T T TH D, THIZEALTE, 37T TFD6 >
DML LT FEE M WIZERN 20 A2 S TR RREfELDOL L VIZEHL T, 3
TIFFE B LR (EERERBD OEE) ZHMIR L TWD,

1) VEERIE O " RALRK R EOERZBIN (Takahashi er al. 2002)

2) B2 DU~ O R FEVEER & AR R bR O KK DO ZEE 534 BLII (Bousquet er al. 2000)
3) AR e AR LT CFC & RFH#E, MR, B ORABII  (Sabine er al. 2004)

4) CFCs |2 X 2K DEMHET LA GO IRF L TAH VIED —[BIOBM (McNeil et al.
2002)

5) K& bR SE N & R IE) O FIRFBI (Keeling et al. 1996)

6) KA E{bRFEH N E PC D O R (Ciais ef al. 1995)
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Thbb, BlREA (2007 42 H) 2BV TiE, MET RSB IS L 2= 3 8L o s 5
FErThs, —FH, Lo LS5, WNERTENOBRERL. 6 DOMN Lz FEE AW
T 20 DL EOWSEA H D, O LTEID, bL, ZORIREFEERET LD ThHIL
X, — 2O DO RITK L TR R KGEZ 2T 5 XX Th D,

Bi16 BADRFETHZI LI, HEARELTIEBEEALRET AAEEENAT L, =12
L. ZOERE., BOEBOKNBTEINLTIHEL., BOKLEERT M5 THS (KHE
2007, p.125)

<Ra#w>

EP DK ATIEL KT OKER. OKIEL ORI, DK, KL, KR ERH L Z L 2RL Tk
<o WM, FH (2007) BHERT D L D12, TAF AT ADOKRERIC & o THKHE EFI2kd
2K Ok 72 EBIKRDBEANGE D THIZEFENA TN D H D) WK (KRBT HD) O
BIRIZ K D3B3 E 1T/ &,

LoaL, KILOHAE, K7 ERHE L OKILO T 2w EA3AET 5, 2, K
W EWEARDOEFREN R D012, DTN TIEH D OO, KIUNET D &% Ot L5
FEE D5, —F, O RITFAET 2R 22 & o fig i & 2 iim LA ER T E RN K
I ThD,

Faebbh, B (2007) X, 1) EOXKAET TKIZR- THEZW L, 2) BEOKAAILTK
DEFMINL, WD ZoD T rk ATHT 2B+ TIERW, HHT D IPCC 5 4 ik
HE (IPCC2007) 1F. B4 R EROWE LA ~DFHEZHA LML TEY, ZIUTED L.
1993 4—2003 4EIZfE & 29w EH (3.1 = 0.7 mm/year) ~D%F 51X, BIEEN 16 +
0.5mm/year, K] &oKMEDO@EED 0.77 £ 0.22mm/year, 7' U —> T > KOKEKEBR 021 =
0.07mm/year, FMBEOKKFAEDY 0.21 £ 0.35mm/year & 72> T\ 5, T bbb, MEBCIbER &

WZBTD DKk OE LA ~OFGEIXI O I RELZZOND,
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3.3. MIER KK DIEIE - RFFEICET S8

REREBOM THREMNLGERE LT, IFOMBRIROERFKERTHY . ZBIERRDOEM
BELBITRLHEWLI, Ffz. I THRIERFRICE DFMERINIEFRLTE Y., BE EMLT
LREBIIDEALLEL] EWoT=ED0H D, FI-HEHE (2004, 2006) (FIHEDEIRHIZ L Y Hh
HRERADKEN —BILRFREEICESBVECHDBEIZCE>TRE> TSI EEERT D, X
EiTE. ChoDEROBERICHIBRMICODVTHEBEIT>TL,

B 17 MNRBEBORKEER. TORKPOKEIDODFIRBICLSFENDORBTRE
%o CORERFIAFTRAIBCTHD, BY DHARBARDEERERFIRETRES, 8EDT
BRICHEVWKENEN D EREALAD, HEDEER (REB) F. 1| RETORERERTEDA
2Hd, BERELY LHARBRIDEBEENE BHERREICHGY ., MREENITHESER
BENARE L TAHNSIEHDT, BEREFHFESN D (HEE 2004),

<Ra#w>

HIEKD = RV F—IZNEDO Y o TND LRI TE HD T, HERDRINT 2 KT %L ¥ —
DOENED LT, FHMD Rz d JITHERPH TR OMRFIRE (BREHEE) 12—
E (AT A18C) LA LTH LW, E£7o, KIRHE O ERE ABITT PN IT—E & A7
LTH L,

L2aL, B8 (2006) OFRTIL, BHOREBREZ b OGS NET L ENRE L SN
TWD, IRENRWENRL N E VD T EiE, AR L TRAN LY REH7ZE WS Z 872
Mo, IR TFHNO RADDIZLVIMA, SEV XV ENE AL, DEV | BHO
RFBEZ OB S IFEEDEVEANZNEEEL 2D, LR TIREARS —ERLIX,
AT ORIRIZ, £V @< 2D, JIUTEMIC K2 ROF4 RIBEHIROTI M 5720
(B 2 1T ECH 1985), M 12 12T, HIERD S ORFIRED Te T, KEFNBZITID
BA LDV o TND LT D, ERMOIBRES 2D, K12 O A B E HTREAMETH
5, ZIZTREANFIRITH L TR RBHIC R o725 & B2 T RFBALE D ACE
Db, EZANRINTEHMEKBHT XA =R ITTD KGR FX—L 0 D700 T, H
B (K& - R BRE > TN, ADOEIOREN Te & 72 2MROBEENA £ TREAEK
DEE > T, HIEROTZ R VX —IZRO HH Z LIk d, 728, EBRIZITHEATTOKIRIX
INETPHIERELT, HERZ RNV X —INLORELZ T2 RIEBERLETH D,
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AT - B (1985) Rk NIE (1990)

B 18. HBBATHAREBRLTEY. TOHREME0 A—FILEOANSRNTLEDT
THEKELIEETHEERAG L, FLT. ARETIK. BEAENR SN D &L S (CHEL L XRE
tHFECERBLTHLLESNHY ., ChEFETELTIILEZTLTLEETHD, TD
FOUHFHETILEHER LT HMBKEBBER/TEELVEZINELONDETALL (A
2005b ; HEH 2006) ,

<Ra#w>

R E T LD R & W I BERICBURICSOE L T2 L9 THh DA, ZZTHE
FTHEOBEKROBWVEWICERN T 28MAH 5 Z LICER LIEW, [IEET T LOSIRT M
WO HEENERT 2001, BT HEETIE HREERE] (= hre—MRKonbdy s
[BARFE] OIREE) CTlx7e< . I EMERIRE] (X F—DIAVICIY = brE—%
RS RoTo E FRFHIMICERE 2R 02 & Th D, MERIFBTI IR L F—I12DO0 T
BAWTZIE R TH D72, #iEkpH T TIE (D72 < LB RBED AT —/LTid) ISR DOE
FFEPPHRRE & FEIC T DR 0N BN 2 v h . TR &0 5 FHFEN B 2 P Tl
SHUTHAMBRIFIZ AN T v X LICRRIB 2 EFIREE R TEHKR THWSO D Z L 3MEFE L T
WAL EEOND, TNENFRIEEEZITROND & RERBEMEZHR ATEERH 5,
ZORITHIERD B (KRGFE) OMPD bERETRERES A0 LivZeu,

ST, ZOFRIEETHIE, BEHE (2006) ORMEZIEMTL2OIIES TH D, #E 1 RILK
FEPE T LTI, ARG IS S e ghE R E A 2 R LT D, BB E O
BRI K & < THARPEEE LR EREHEDZLICKRES HFELRWDO T, 208X
B SN TODA, ZHUTET AN THREBOKRGBAHEER L TR SRELTNSZ %
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R LR, BIELEIC W TEZ O e R &2 it i & FRE 208l (NF A2 U B —
Ta ) ICKVEBELTNDDOT, 7 /WL TRRE O EER N FE L2V & B REL T
AT AN

B, TFEIRELOMIIC L K VSIS 3 RITD RAKREERE T /L TlE, EEOTEER b
KT OEER L (FELEONRIZ T ALV B = arTHDHHOD) BHRIICEHR S
THRY ., K2R EFRE S RE SN THRNO T, BEH (2006) OACEIT X HIZY 7 b,

M 19. UEIX. 1) RBELEZEDEE. 2) WMEBEME. 3) KEKZREERLET SR, TRE
%o CORBEILERIT. ChZETZITERL TV (BEH 2005b),

<Ra#w>

Z O3 BT HBAERESRE L T D, i B o $h R A BN AR i it TR E - T
WD EITHENTEN, REZOLOERD D ETITRGHBRILERE TX 220,

ET. RITKRERROEER « RBBRPRWVIGEEE 25, WREIAARL LY £ WARLIE,
KA Z 2 D TEMEE L, W2 WEE (LT L6425 T) (3R i S
NDDOTRHEARETH D, Liedi> T, K22 L7 gh el E ARIE, HERErAaBlnZ i
L0 DB, HIEBER KA D S BB 4R I C T i o0 3% 170 & KBS I RIS X 5 BIR AN 8 5 D T
VPR & . RO E IR E AR A ARSI R IETTH D,

KR DNRIL, FEARMICEARE IC L > TKERDOFF o TV R XF =R E b Y OZERICH
DZDORELE EFDZLICkoTEL OKBERDOERICL > TREAZ ML TR 35), #E
fE L5 EHT 2R OREZITRMEE AR & WX D b DI/ 5, LavL, KER
KELTHEE Lizh L TRT2EXMOREZEIL, LA THERMPETT LRWES OIRE
BACITREIRBI VAR W S DI D, LA > T, BHEDOKKOEIRE AL, 5 k2
LHLIRITEA D TR & 72 D

BT & < ER TORBROMOKIERK Sy - =— YL OEMNFE U &3, B
THHOREBRE L ZOREZ ORI DEE INTND &AL TR, Z DG TR D
Yt SR O5A 7 g iud, i ERIRITREHROGE O 0 MEL 8 bH, Ll
HEHZ & < MBEOEPELTIE, REBRELZFO&E SITEML S 5, REABRPEHE ST
WTh, M ERIRNSKE T TR E DD Tixew,
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B 20. KEAKDEEEEHIKREL, 30 CTHEFAKESRIE 42000 ppm, 10°CTIE. 12000 ppm.
0°CTI&. 6000 ppm TH D, LIzA>T. KBEMNTA S LHELN LK SNEEFIMRIEIKK
ZEBLTFHICRESINAZ<HD (BHFAAHD), BEALTIEFEFTEFITECAHD (FELEL
Lo COESITEEIEFRDERIKERTH D, CO, A% 100 ppm X =& ZHT, ZDK
AL BEDNEHENHEENTH > T, BEEHARELTOKERICEIRENEEREBE
T5IEITEAE S LY (BB 2005b) o
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HIEK KK DIREDIRZ BT O THRROERDKELCTHL ZEITELWY, £, HOHD D
ETIE, RRFOREREITIZTARKAREICHH L THENT 5 & EBbns 0T, REICK
L CARERKDBENRENIEDO T 4 — KRRy 72725 2 EH R IELY, EERIZ, IR T
ICHWSID 3WITCRUETE T MITBNTIE, KRERUIC KD IRINE ORI « S bR 3R %
LRARICYRBE I TV D,

L L, KERITT R TOEREORIMNEZ R <RI - FJHHT 5000 TldZny, ZEmbRHE,
AL NO, 7 r 8, KEKORROFFNEERO—MERWIN - #iHhd2, o
WU B ORI L DR X =00 L VIZETHRY 1T, KAKEIV LEETHD,
EHIT, EBEICENTIE, KEKENEFITNI VWD, RABMOKSIZHE T, AER X
DY BLRFOFDEE LB Z R L TWD, Ao NILHIZ] THIT L= 7 82 2 “Real
Climate” T?#gam  (Schmidt 2005) (2 XAUE, KKDIRE R BRI H D HKEKD % 513,
FIZLDWINOZR S E D 80—90%FE T, “IRILRFED A HIE 20-30%TH D (WLt D
Hg Y OMEN & 5 O THEREDNRLIEOTEEOFIL 100%I272 5720), 2k, GISS
GCM OHOMF 7T e 7T ML > THLNTZHETH %S, Schmidt (2005) X Z O HfE ix
Ramanathan and Coakley (1978) DR E 1 IRTTET VOFHFEER L L X< KHET 2 LTV 5,
22T, MERRR AR ORE RN HFRIE T33CoO EFITHYT 52 s, ARHETH
EEMLRFOFGITREIZE LT 7-10CLEFHMETE 5, 29 LR D, 7ok 2 KK
K[ BEERREDRIATH > T, _WBLRFBIRENFEEFMLUATE LR 25, 35L&
BRI EECEE 529 5 Z I3 FAICETE A TH A 9,

k. AKRARKUTEF . BORERE I E2 72679 TARER] REDRT RTED HNRND,
L, RERPOKELIEER D 5 HEENB b ICKR LIRS X Ok & O O (% -
BEAK) THY., Fio, RRHFOKEKOFEEJMIERERH (KRR OFFIE R Z ZHHE TH -7 b
D) BFIL0 HEFWNLTHY , L OKAROBEEENRRAE L SN TWDHD TIEARN,
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L2rL, 2O BT ERBIZEDFAROFHZER & LT, MINOMEOHLERL
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WEBZDLDIFEY TH D,

F7o. K13 THEST0 H 5 620/cm £ & 710 225 760/cm (DR B2 5L Z A1, &
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T OWIERIE, TEAZRE Ry 77— R EMRIEN D 2 DORRIC L o THE T MR % £
STEY, FHT, WIRO PO TR L TH, SLICREBENHEZ D & WIROE
IR D Z LA X 0 UL ESEEINT 5 Z L3 0no T2 (L5 1999 ;43 [ 1982 ; Petty 2004) ,
o T, ZNHDOERMHTIIRK[EED 1 BEIOWIN S 2 bREMTH Y . ER{bRFEOHMIC
Lo THRINENEINTHZ LIS HICAEHTH S,
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ZHEENTODKMOR L | 100 ELNOIREL & &5 5 2485 L CORERICH 2 5 &
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TIBCIRFIRE D ER N IR, ARG TH DKM — BRI A 2 S AT S OIE A
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LT\ D EEHIR O FAE P RE= KL X =12 L5 EM, £ < ORFFERS SF EZIEL. Z O
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MWESRAERD) =—a Y L EZERICHA T2 2 L2t <&, 2bZ2bHFHx L0 b Y
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W5, L, 2ZTHWLATWD TSR] &V FHEDN TAEFEME] bRIFIZERT S
DTHIUL, RANKHERIEN 2R E i LD DIXAES Tld/e . 2 A MO IEMERFHE LR
X Th D,

Lo T, T8 ETIE, RFREINR 21T 9 X & Th > TREZR Y 2 OHE AN O
L) RERMRIIAETH D) LWV D DOiE, BURDSFREEISEN N D b O TiE7R < I
INAS T HEFRBI R AT — R A R TH B X I ITBDbNS, BEIEEZ RAICIThRN D &Rt
ROBMRIERY ThH Y | EMERAABREIZER . £ L CORBEHBICS T2 MER L EZ 5
N — AN ODPEHENZ N A% 72 EORFED N2 ZRT 57215 Th 5,

iR 26 TEEERAELEIRILEF—RBEDTHY TV INRBE] ({FEE 2006, p.41)

<kRi#>
S2FTHRL, ZRLREOPEHHIBH R DL < 1E, BZRXRLo RV F—ZHL 22T b
DTHY, TRVF—LZREEOMIIZOND, £, HHLELRY THDH, BAVIEDH
BIBR A S > T, o, Wi & bHET 20N EE L EZX 5O THIUE, BIRMHELE LTE
HOOBMRMEZEE LT, By PV T E2BRETLDITHRENVR D, THy 7Y o TRLE
EVHIDOTHIUE, EHLOMNEEBELEZZ TR LIZ250, JHE (2006) TIXBHRIIC
FEPITHINZRY, WTHIUT LA, MEHEAED2 DO THY . Ty 7V v 7 OBV
AO Z & Tixe an,
(M BEE - ARSI

41



&I

PEFE AL 1CoL EOKIR LA CHEIf X AEA M E 2 L STl . T TICAkBIZRD
RIS ME SN TS, PliE, S<KRIEBRRSNTZEA V=2 VBB TOT 4 — /L R
A Q1 7 AT S TTEH A= MW ICL D E 198 ED TV =—= a3 2L HIRE FRIZ X - T,
FCITHREIAE D 90% 23 Ak L CABE BB L T e, A MARRN D A AN R SEELD %
Hoz 3 Z SIXREETH D, ZomEICH 20 etk 04 iR LEm B H o
TVWHHEDEEZLNTWD, £z, 2005 4 12 A2, MO TERENAXICBEEZHEI L
EEERS 100 AT Y HFIETHRAE L, 72056, BREOHEFITT TIZHEDO LD L
o TNV, HOHWVITEWRRIZGEZ A Z ENTERINDI D E->TEY, LT 50 F
%R 100 FEHE D L 9 RiE VRO Z & TlER U,

—J5. 2006 453 4 29 HOKRTA hATATORERRICTT v ¥ =2 KRHMHEIZ, RS
RETNWDLZEERDDLEOD, NANZBLRFHFHBFERTHSHZ 25D Lo BEx
LTW%, 77200, HEmEEFRLI EEZARDLTHRS L TWD, 207 v o KFEHEIC
BILC. ICEBEMICT SR « A= — L BB EE (HRERO 7L UIEHS T
a7 O CEO % 13 FMB D) 13 DREN AR EE) RN U 72 B, R bR A
B AMERREDT v ¥ 2 BIHEO IR OFISICE < & KFEHEB LT = 1 =—FIKHEHE
W L7272] E VWO BEDORSE LTS (FAF 2 K 2004, p.160)

ZOXHIT, BEERREROTARE NEITE 20T PAR0IL, Fr Fe b LEZERS
FIZRSEN, & L TH BICERRN . &2 WITEERNICE O NI EEEGRE N R 25 2 iE> T D,
LU, IRBBERIR 2D D 2 &%, RBBEE LD 720710 Tidle <. BIROAFBF A= F
VF —RRAREE WO MIE T HIFFICEBERBERA RO, LR oT, HEHRIZITOR®IC
IR LRI SRS D N2 I8 & K < flbdv, BRI EAR AR &0 9 FH Bk OBE R
ERHAT 4 —7 B —D X TN TV DRGSR L TiE, En272 e Bnoo%) —o
— O TEICKmE LT s B9,

B AREEICY o TUE, MR IER, B ERIIZ K2 ZWhEHEE L, 2212
BtoEERLET,

42



25X

Ackerman, Frank and Heinzerling, Lisa(2005) “Pricing the Priceless: Cost-Benefit Analysis of Health,
Safety, and Environmental Protection”.

(http://www .progressiveregulation.org/perspectives/costbenefit.cfm)

M (1982)  TRA & HAH@ERE] HU s IR, 280 pp.

Alpert, P, P. Kishcha, Y. J. Kaufman, and R. Schwarzbard (2005) “Global dimming or local dimming?:
Effect of urbanization on sunlight availability”, Geophys. Res. Lett., 32, 1L17802.

Andronova, N. G., and M. E. Schlesinger (2000 ) “Causes of global temperature changes during the
19th and 20th centuries”, Geophys. Res. Lett., 20, 2137— 2140.

(http://www.agu.org/pubs/crossref/2005/2005GL023320.shtm])

IR EZ, SR (2006) JEBECRIEICET 2Etma R EH.

(http://www.cir.tohoku.ac jp/omura-p/omuraCDM/)

B R & Z), S AL 8 HBE—, W AR R A, JLSFIES (2006) TR 72 T 6 Hh 2 HIEKIRBE(L
PR EE R ~Ddam ) TREHT & X F—1 20064E8 1 5, p.44-50, H AFFamtt.

Baxter, M.S. and Walton, A. (1970) “A theoretical approach to the Suess effect”, Proc. Roy. Soc.
London , A318, 213-230.

Berger, A. and M.F. Loutre (2002) “An exceptionally long interglacial ahead? , Science, 297,
1287-1288.

Bousquet et al. (2000) “Regional changes of CO, fluxes over land and oceans since 19807, Science, Vol
290, 1342-1346.

Caspersen et al. (2000) “Contributions of land-use history to carbon accumulation in US forests” ,
Science 290:1148-1151.

Church, J. A. and N. J. White (2006) “A 20th century acceleration in global sea-level rise”, Geophys.
Res. Lett., 33, L01602, doi:10.1029/2005GL024826.

Ciais et al. (1995) “A Large Northern Hemisphere Terrestrial CO2 Sink Indicated by the 13C/12C Ratio
of atmospheric CO,”, Science, Vol 269, pp.1098-1102.

Crichton, Michael (2007) “Global warming is not a crisis”, debate organized by the Intelligence]z,
Wednesday, March 14, 2007, Asia Society and Museum, New York City
(http://www.intelligencesquaredus.org/Event.aspx?Event=12)

Damon, P.E., Long, A., and Wallick, E.I. (1973) “On the magnitude of the 11-year radiocarbon cycle”,
Earth Planet. Sci. Lett. 20, 300-306.

Damon, Paul.E and Laut Peter (2004) “Pattern of Strange Errors Pagues Solar Activity and Terrestrial
Climate Data, Fos, Vol.85, No.39, 28 September 2004.

ILSFIEZ (2007) [ar Ba—Z—Zfio KA TH & RE TR OE MRS 7 —
Q&A= Y T2 EIE(E | (http://www-cger.nies.go.jp/qa/1/1-1/qa_1-1-j.html)

43



Foukal P, G North, and T Wigley (2004) “A stellar view on solar variations and climate”, Science, 306,
68-69.

Foukal, P., C. Frolich, H. Spruit and T. M. L. Wigley (2006) “Variations in solar luminosity and their
effect on the Earth’s climate”, Nature, 443, 161-164, doi:10.1038/nature05072.

Feely, Richard A.;Wanninkhof, Rik; Takahashi, Taro; Tans, Pieter. (1999) “Influence of El Nino on the
equatorial Pacific contribution to atmospheric CO, accumulation”, Nature, 4/15/99, Vol. 398 Issue
6728, p.597.

Freyer, H. D., (1979) “Variations in the Atmospheric CO, Content”, in The Global Carbon Cycle
(Chapter 2), B. Bolin, E. T. Degens, S. Kempe, and P. Katner (eds.), SCOPE 13, Wiley, 491pp,
Frohlich, C. and Lean, J. (2004) “Solar radiative output and its variability: evidence and mechanisms”,

Astron. Astrophys. Rev. 12,4, 273-320.

Gray, LJ, Haigh J.D and Harrison R.G. (2005) “The Influence of Solar Changes on the Earth's Climate”.

Hadley Centre, Technical Note 62, January 2005.
(http:www.metoffice.gov.uk/research/hadleycentre/pubs/HCTN/index.html)

Gregory, .M., H.T. Banks, P.A. Stott, J.A. Lowe and M.D. Palmer (2004) “Simulated and observed
decadal variability in ocean heat content”, Geophys. Res. Lett. 31, L15312.

Hadley Centre (2005) “Climate change and the greenhouse effect”, A briefing from the Hadley Centre,
December 2005.

(http://www.metoffice.com/research/hadleycentre/pubs/brochures/)

Hansen, James E. (2005a) “Is There Still Time to Avoid‘Dangerous Anthropogenic Interference’ with
Global Climate? : A Tribute to Charles David Keeling”, NASA Goddard Institute for Space Studies,
and Columbia University Earth Institute, New York, NY 10025, December 6, 2005.

(http://www.giss.nasa.gov/~jhansen/keeling/keeling_talk_and_slides.pdf)

Hansen, J., et al. (2005b) “Efficacy of climate forcings”, J. Geophys. Res., 110, D18104,
doi:10.1029/2005JD005776.

Hunter, J. (2002) “A Note on Relative Sea Level Change at Funafuti”, Tuvalu; available at:
http://staff.acecrc.org.au/

Hogan, Jenny (2005) “Climate argument solved?” , Nature, published online :11 August 2005,
doi :10.1038/mews050808-13.

MEEEZ (2006) [BREMEOY V] HET Y ~—HiE

OHiEAAC (2006) THIERIRRZCAIESIRIR) [REHF I I —J 200645121 5, p.38-43, A AR 5
#t.

DAL (2005) TRBEABIMEA & iifikE EH 2 LE ] TEAANO L] #1675 (2005
F1H) , HHH.  (http://www.tkfd.or.jp/publication/reserch/chikaral6_3.shtml)

GHEEA RS (2003)  THIERIERE L] , B ARG L.

44



IPCC (2007) Climate Change 2007: The Physical Science Basis. Summary for Policymakers.
Contribution of Working Group I to the Fourth Assessment Report of the (http://www.ipcc.ch/)
IPCC (2001) Climate Change 2001: The Scientific Basis. Contribution of Working Group I to the Third
Assessment Report of the Intergovernmental Panel on Climate Change [Houghton, J.T.,Y. Ding,

D.J. Griggs, M. Noguer, P.J. van der Linden, X. Dai, K. Maskell, and C.A. Johnson (eds.)].
Cambridge University Press, Cambridge, United Kingdom and New York, NY, USA, 881pp.

Jones, P.D. et al (2001) “Adjusting for sampling density in grid box land and ocean surface temperature
time series”, J. Geophys. Res. 106, 3371-3380.

Jones, P.D. and Moberg, A. (2003) “Hemispheric and large-scale surface air temperature variations: an
extensive revision and update to 20017, J. Clim., 16, 206-223.

Karl, T.R., S. Hassol, C.D. Miller and W.L. Murray (eds) “Temperature trends in the lower
atmosphere: steps for understanding and reconciling differences”, A report by the Climate Change
Science Programme and the Subcommittee on Global Change Research, Washington, DC. (in
draft) .

PR (2005)  PERSE BRI : KU O LD "L IRFBEDOEAITTATT 2 DIT7RE 2 |
[R&J L Vol52,No. 6 (20054E6 1) , HAK ST 2.
(http://www.s-ws.net/tenki/cont/52_06/co.html)

B AR, TSFIES (2006) THUBRIRRZLIZBE 3 2 Rfima—IRRL OJRRE & 3ROV TOH

Eataw—1 ICBIM LT, MERBREEAI St v & —= =2 — X, 16, 20064E3 7 5, [E LB EEAFFET.
(http://www-cger.nies.go.jp/cger-j/c-news/voll 6-12/vol16-12.pdf)

Keeling, Piper and Heimann (1996) “Global and hemispheric CO, sinks deduced from changes in
atmospheric CO, concentration”, Nature, Vol 381, 218-221.

Keeling C.D. (1993) “A Brief History of Atmospheric Carbon Dioxide Measurement and Their Impact
on Thoughts about Environmental Change”, lecture by the Winners of the Blue Planet Prize, The
Asahi Glass Foundation, p.66-83. (ZAUX H RO Y MR EET LTV —T 7 % v NEE
HH OMHZLD IR TH 0, A RIIEFE S 2 F & D TI9THFICHRE T
%)

Keeling,C.D. etal. (1989) “Aspects of Climate Variability in the Pacific and the Western Americas”,
ed.Peterson,D.H, pp165-236, (Geophys.Monogr.55, Am.Geophys.Union,Washington DC,1989)

Keeling, C. D. and T. P. Whorf (2005) “Atmospheric CO, records from sites in the SIO air sampling
network. In Trends: A Compendium of Data on Global Change”, Carbon Dioxide Information
Analysis Center, Oak Ridge National Laboratory, U.S. Department of Energy, Oak Ridge, Tenn.,
US.A.

Knutson et al. (2006) J. Clim., vol.19, 1624-1651.

EREA] (2006)  [RBE(LIZEE 5 R&E Z L7255 — COMEBRIRMEALE B O R — ] A%k
5=, 202pp.

45



Lambert, Tim (2004) “The Oregon Petition” , 17 May, 2004.
(http://timlambert.org/2004/05/oregonpetition/)

Lean J.,J. Beer and R. Bradley (1995) “Reconstruction of solar irradiance since 1610: Implications for
climate change”, Geophys. Res. Letts. 22,3195-3198.

Lean, J. (2000) “Evolution of the Sun’s spectral irradiance since the Maunder Minimum”, Geophys. Res.
Lett.,27 (16) ,2425-2428.

(http://www.agu.org/pubs/crossref/2000/2000GL000043.shtm])

Lenoir, Y. (2001) “Climat de panique”, Editions Favre, Lausanne, 223pp.; ffZ2& — (GR) , 2006 : &
fiers= v 7, FkEH R, 416pp.

Levitus, S., J.I. Antonov, T.P. Boyer and C. Stephens (2000) “Warming of the world ocean”, Science,
287,2225-2229.

Levitus, S., Antonov, J.I. and Boyer, T. (2005) “Warming of the world ocean, 1955 -2003”, Geophysical

Research Letters, 32, 102604, doi:10.1029/2004GL021592.

Lomborg, B. (2001 ) The sceptical environmentalist : Measuring the real state of the world, Cambridge
University Press, 540pp. ; IITZiE 4 (FR), 2003: BREEfGHE & o ds > TIT W IT 2o — HIERBREE D
ARy b DERE—, SLEEEFK, 671pp.

Lomborg, B. (2005) “Global Crises, Global Solution”, Cambridge University Press.

BRI (1985) [ fefbieds & <) [R] , 55%, 84-92.

(Fgk  (1990) WG Lfirmm, [HIERBREEOfaik] | 5 IEIE, 65-73.

Mann, M.E., Bradley, R.S. and Hughes, M.K. (1998) “Global-scale temperature patterns and climate
forcing over the past six centuries”, Nature, 392, 779-787.

Mann, M.E., R.S. Bradley, and M.K. Hughes (1999) “Northern hemisphere temperatures during the past
millennium: inferences, uncertainties, and limitations”, Geophys. Res. Lett., 26, 759-762.

Mann, M.E., R. S. Bradley and M. K. Hughes (2004) “Corrigendum”, Nature, 430, 105.

McNeil et al. (2003) “ Anthropogenic CO, uptake by the ocean based on the global chlorofluorocarbon
data set”, Science, Vol. 299, 235-239.

Manabe, S., and R. F. Strickler (1964) “Thermal equilibrium of the atmosphere with a convective
adjustment”, J. Atmos.Sci., 21, 361-385.

BEHBE— (2005) TRy 7r— -« AT 4 v I EwT)

(http://web.sfc.keio.ac.jp/~masudako/memo/hockey.html)

HHEPE—, FIBEF), S0, AR A (2006) [HIERRBR L~ DOEEERRICH T 5542 [H
AKOBZFEHE] 2006529 H 75, p.36-41, H AR F2H 5.

FRRARE (1999)  T=k i b o CORMEAL BB T HAC D BTRA ) BRELRRYT - BURESHR [HiEk
IRIEAL~DBkHR] | p.245-250, HPERRFFHTHAL.

Mears C.A. and Wentz F.J. (2005) Sciencepublished online , doi:10.1126/science.1114772.

MH A (2007) TQ&A = @ 351D 7o WilkEAK | (http:/www-cger.nies.go.jp/qa/3/3-1/ga_3-1-j.html)

46



Muscheler, R., Joos, F., Muller, S. A. & Snowball, I. (2005) “How unusual is today's solar activity?”,
Nature, 436, doi:10.1038/nature04045.

(http://www nature.com/nature/journal/v436/n7050/full/nature04045.html)

Musser, George (2001) “Climate of Uncertainty: The unknowns in global warming research don't have
to be showstoppers”, Scientific American, October 2001 issue
http://www.sciam.com/page.cfm?section=sidebar&article]lD=0004F43C-DC1A-1C6E-84A9809EC
588EF21

Nagashima, T., H. Shiogama, T. Yokohata, T. Takemura, S. A. Crooks, and T. Nozawa (2006) “Effect

of carbonaceous aerosols on surface temperature in the mid twentieth century”, Geophys. Res. Lett.,
33,L04702, doi:10.1029/2005GL024887.
National Research Council (2006) “Surface temperature reconstructions for the last 2,000 years”,

National Academy Press, to be published (http://www.nap.edu/catalog/11676.html).

New Scientist (2007) “Special Report Earth Climate change: A guide for the perplexed”
(http://environment.newscientist.com/channel/earth/dn11462)
MANER (1994)  TRREKSR , hoakE.
PRl FEAT (1994) THOERIRREZAL &), HORCR S HIRE, 196pp.
PR (2007)  [THIER (RO RIROK D MEREBREE £ o ¥ — : Q&A= I 23D 72 W R
{b1 (http://www-cger.nies.go.jp/qa/2/2-1/qa_2-1-j.html)

Oreskes Naomi (2004) “The Scientific Consensus on Climate Change”, Nature, 3 December 2004, vol.
306.

Orr, J.C., E. Maier-Reimer, U. Mikolajewicz, P. Monfray, J.L. Sarmiento, et al. (2001) “Estimates of
anthropogenic carbon uptake from four three-dimensional global ocean models” , Global
Biogeochem. Cycles, 15 (1) , 43-60, doi:10.1029/1999GB001256.

Parker, D.E. (2004) “Large scale warming is not urban”, Nature, 432, 290.

Patel, Samir S (2006) “Climate science: A sinking feeling”, Nature, 440, 734-736 (06 Apr 2006) .

Petty W. Grant (2004) “A First Course in Atmospheric Radiation”, Madison WI USA: Sundog
Publishing, 445 pp. ISBN 0-9729033-0-5.

Peterson, T. C., K. P. Gallo, J. Lawrimore, T. W. Owen, A. Huang, and D. A. McKittrick (1999) “Global
rural temperature trends”, Geophys. Res. Lett., 26(3), 329-332.

Philipona, Rolf, Diirr Bruno, Ohmura, Atsumu and Ruckstuhl, Christian (2005) “Anthropogenic
greenhouse forcing and strong water vapor feedback increase temperature in Europe”, Geophysical
Research Letters, VOL. 32, L19809, doi:10.1029/2005GL023624.

Pielke, Roger A., Jr (2005) “Consensus About Climate Change ?, Science, Vol. 308, 13 May 2005,
p.953.

Plass, G.N. (1956) “Carbon dioxide and the climate”, American Scientist, Vol. 44,302 - 316.

47



Rayner, N.A., D.E. Parker, E.B. Horton, C.K. Folland, L.V. Alexander, D.P. Rowell, E.C. Kent and A.
Kaplan (2003) “Global analyses of sea surface temperature, sea ice, and night marine temperature
since the late nineteenth century”, J. Geophys. Res. 108 (D14) , 4407.

Royal Society (2004) “Guide to facts and fictions about climate change”

(http://www royalsoc.ac.uk/page.asp?id=2986)

Sabine, C. L., R. A. Feely, N. Gruber, R. M. Key, K. Lee, J. L. Bullister, R. Wanninkhof, C. S. Wong, D.
W. R. Wallace, B. Tilbrook, F. J. Millero, T.-H. Peng, A. Kozyr, T. Ono, and A. F. Rios (2004)
“The oceanic sink for anthropogenic CO,”, Science, 305, 367-371.

Santer, B. D., T. M. L. Wigley, C. Mears, F. J. Wentz, S. A. Klein et al. (2005) “Amplification of
Surface Temperature Trends and Variability in the Tropical Atmosphere”, Science, 309, 1551-1556,
doi:10.1126/science.1114867.

Schmidt, G. (2005) “Water vapour: feedback or forcing?”
http://www.realclimate.org/index.php/archives/2005/04/water-vapour-feedback-or-forcing/

Sherwood S., Lazante J. & Meyer C. (2005) Sciencepublished online , doi:10.1126/science.1115640

PRAFU R mr (2004) [EHRONRE : XUA by 20OuELEY) Y | R, BAR
PR R AL

Sherwood, S., J. Lanzante and C. Meyer (2005) “Radiosonde Daytime Biases and Late-20th Century
Warming”, 309, 1556-1559, doi:10.1126/science.1115640.

Shelly, Todd (2005) “Bashing the Scientific Consensus on Global Warming”, Hawaii Reporter,
7/14/2005 12:43:12 PM.

(http://www .hawaiireporter.com/story.aspx?fded5949-97a0-41e8-ad66-bba0fal 5e61f)

HEEEZE (1999) [roKg5] #iadlh, 182 pp.

Shiogama, H., T. Nagashima, T. Yokohata, S. A. Crooks, and T. Nozawa (2006) “Influence of volcanic
activity and changes in solar irradiance on surface air temperatures in the early twentieth century”,
Geophys. Res. Lett., 33, 109702, doi:10.1029/2005GL025622.

Sigman, D. M. and E. A. Boyle (2000) “Glacial/interglacial variations in atmospheric carbon dioxide”,
Nature, 407, 859-869.

Soden, Brian, Richard T. Wetherald,Georgiy L. Stenchikov, Alan Robock (2002) “Global Cooling After
the Eruption of Mount Pinatubo: A Test of Climate Feedback by Water Vapor”, Science, Vol. 296
26 APRIL 2002 p. 727-730.

Solanski, S.K., Usoskin, I.G., Kromer, B., Schussler, M. and Beer, J. (2004) “Unusual activity of the
Sun during recent decades compared to the previous 110000 years”, Nature, Vol.431, p.1084-1087.

(http://www .nature.com/nature/journal/v431/n7012/abs/nature02995.htm1)

Steffen, W., A. Sanderson, P. D. Tyson, J. Jager, P. A. Matson, B. Moore III, F. Oldfield. K. Richardson,
H. J. Schellnhuber, B. L. Turner, R. J. Wasson (eds) (2004) “Global Change and the Earth System:
A Planet Under Pressure”, IGBP Global Change Series, Springer- Verlag, Berlin Heidelberg New

48



York.

Sun, Bomin and Bradley, Raymond S. (2004) “Reply to comment by N. D. Marsh and H. Svensmark on
Solar influences on cosmic rays and cloud formation: A reassessment” Journal of Geophysical
Research, VOL. 109, D14206, doi:10.1029/2003JD004479.

Takahashi, T., S. C. Sutherland, C. Sweeney, A. Poisson, N. Metzl et al. (2002) “Global sea-air CO, flux
based on climatological surface ocean p CO,, and seasonal biological and temperature effects”,
Deep Sea Research, Vol. 49, 1601-1622.

HHFHEZ (2007) [BREMBEIZRE Y Y RENVED O] FERA

Tett, S. F. B., etal. (2002) “Estimation of natural and anthropogenic contributions to twentieth century
temperature change”, J. Geophys. Res., 107(D16), 4306, doi:10.1029/2000JD000028.

Thacker, Paul D (2006) “Climate skeptics in Europe? Mostly missing in action”, Society of
Environmental Journalist Journal Excerpts, Summer 2006 (http://www.sej.org/pub/index4.htm)

RAER R KL BB IE 2 > 2 — (2006)

(http://caos-a.geophys.tohoku.ac.jp/bujunkan/archives/000037. html)

REE B (2007) TCO,Z IR T AVITIRBEALIZBE T 5 D2y B RBLFREE, 62(2), 115-117.

REMEC (2006) [COLRBALALIFNE > TV D J 1372 % HIRR.

REFEEL (1999) [COLRMEALE BRI AL O Fif | BRETIEHT - BORF R [ M ERIRN (L~ D PRk
p.230-244, BERR B,

REFEEL (2004) TCOHRBALAEE S NIz & & R FE 255 PR OR(ERE-1 2004
FREBRBERE T - BURTFRRREE.

FEFEC (20052)  TCOJRBEALTLIZME > TV D-& - T WK FHE TP IESEDHRET
B %-1 20054 FEERBTIRE Y « BURFRRREE.

REFEC (2005b)  [COLIC & 2 HIERIRBZALIIA LR DTS 5 - REIGHIZ K D IRBRAL O rIREME
(ZDWT-) HAY PR REBR .

Union of Concerned Scientists (2007) “Smokes, Mirrors and Hot airs: How ExxonMobil Uses Big

Tobacco’s Tactics to Manufacture Uncertainty on Climate Science”

(http://www .ucsusa.org/news/press_release/ExxonMobil-GlobalWarming-tobacco.html)

AR (2002)  [HUERIERZ(LAR~O BRI TR, 334pp.

RARER (2007) [HIERIRRZ(LIZA Y 2> 2 ] HeffraFamtt, 231pp.

PEDIE (2005) [Znmd OBSH : S< bivifulgaii 2 <l A AGERL.

PO IE (2006)  THUBRIRBRALXTR © BURF OfE Mird Ly ) REresil Tial] 20064£6
29H.

Weart, S.R. (2003) “The Discovery of Global Warming”, Harvard University Press. (¥ H#F— - A&
HOAER NREAO<FER> Li3mn] 3 FTHERE. 20054F)

49



Wild, M., Gilgen, H., Roesch, A., Ohmura, A., Long, C.N., Dutton, E.G., Forgan, B., Kallis, A., Russak,
V. and Tsvetkov, A. (2005) “From dimming to brightening: Decadal changes in solar radiation at

the Earth's surface”, Science, 308, 847 - 850.

50



