AP ms

Sl P SRR

wF
‘Fhﬁﬂ,% FI(Kyoto Protocol ) ful.— {[af =" F 32 EH3S IR 22 7% 4 2005
F2F)16 Pl Ao —]Jﬁﬂﬁ FH F’\ﬁ E[ﬁ‘Lﬁ:U"'F ] 814 536 %?‘FBELJFE
W TR e B o = S (IR - ol (ﬁﬂjJJUi FRRRE T e
¥ FRST gﬁﬁk@s«lﬁﬁru SR ] ¢t1/ Bl gﬁfﬁm%ﬁmm[ YpE [~
%P’*u& AR PR RADI REER 1 AR 4 isrf%lmpu SR [~ 4

IR - R - WA 2R

SRR E 45946 [ TR ] BTSSR AL R R
o s ,m%l;\r’f’}tg\r—{ ,ngﬁfj Hir— W]J‘?FEJJ‘EF%‘E‘;EEE G

ST R AR LN AR R U (Andel - 1994) © F
o> 3l ':I:F“%‘['_‘ i 7 Jol— ﬂsj rrED ?ﬁ&@ﬁ“ » 5 ;TUDUIJ =g ‘JEF}:F*IRT}WJFZ,I
PEA1 - EESEA S O 2 SRS [ [ LRLRE! ~ R 9

}%&3& £ BT ] 5 [ | i (Intergovernmental Panel on Climate Change
" IPCC)E‘IL““Wlm%&, U S L 150 2 [, 3 SR R
i -+ 0.76°C » JE[HI 1995-2006 = FFEENEIF G4 P 1 b EEH (IPCC 2006 ) » lﬁi
TP po— 2B D = SREE RO R PSR S G L J‘f*’jl}[@u‘[f’!‘—g}~*\l
1991-2000 =+ F'J “pYT ISR B 1951-1980 pY-T EENE, A 55tgrp 0.73°C [y 2002
F J?ﬂ@EUF 1951-1980 fiu-F 5k % iyl 1.67°C (R, F@E 2003) » & [ ,'“»Er:;
RGBS SRR PR © M PORRELI ey ST 1 2 SR B A sl



RLT T i Fﬁzﬁmgfj 30 i+ SEPET R F ] A R PR
HET 2100 & > = SR ’fd**%plmu’P 1990 # i) 1.4~5.8°C (IPCC,
2006) + A (T | OB OIS - TV BE [ 2 e

P INVEZE B9 A RETIIRE :F?,’EIU P8 2 BRI iﬁ’%ff%ii?‘l@@? | F'
By fuigSh (Tolba » 1993) -
FUECIPCC 372 & (IPCC, 1996) *[F‘, [H,’ :ji@,'%ma;—rﬁ@g%iﬁm
I%ﬁ?‘lﬁ REER = P 1#’1%' “'ﬁﬁklﬁ%ﬁ DR R S é”*% f#{!l
¥Fﬁﬁl¢ﬂigw’7ﬂ T LR R 2 2im»ﬁﬁmm@ “ﬁ ;@@;ﬁ 33;

iji LR i@@qﬂp j:EWE&,rfAII [V [ ﬁlﬁq@p UFLEY ~ ﬂ*ﬁjﬁ@%ﬁfjb* fﬁfﬁiﬁ
b %@ I FAOIE 1 R DS 3. B - £

ﬁlgrlmﬁ%gagug]t—:}ﬂqsr@@@J, L2l H | ﬁﬂ%rﬁﬁjj 2 r R
W%ﬁ'gﬁ%j“‘ PSRN SR I RO ~ Tl R = AL W
afﬂﬁﬁg%%$@ﬁm§wﬁﬁﬁﬁw@w’ﬁﬁﬁgﬂawH@W%ﬁﬂ
fE R E [ F Bl T PHEERY R T TRL T 1999 &F % f?ﬂﬂjﬁh%ﬁﬂ Fpe 55
ARt o TR (g TR A PR A

1 SRR PSRRI TR = T H=F R TR 1= g R B
,H“jtj €L P IR pE o AP R (35?15}?%?:3)3‘ (N ['ﬁEEIﬂ/UEJFH\%?‘H[
INRES 7@?5' ﬁf”ﬁé By put *ﬂﬁ@fﬁ*ﬁ " 30 25 o = SRR ISRV
}{’1’ ([THFC iFL’ g j‘%%ii?ﬁm 'H YA 9 PR FaLJI:‘ 3 PO PR 0 %
eSS EJE}% EE T TP = lgk[“‘iﬁf‘ﬁqi el 2 o BT P AU Rl
Hi - ﬁl?ﬁl?ﬁ Bl RE IR S [ kLA PRRe i R [ ARUSER] E'}’Eﬁfﬁ?ff“@ %
#45ENE 10°C (Ruddiman » 2001 ) « 7 EEfL G - A BYSRECDIE 2 FEAY [RUEL - 29
AL U TPIEAD * [IRRATRL - | IR0 JR £ B G

«T‘Fﬁ? EIHVIEE o [ = (o e
RIS IH?\ f%,j%ﬁﬂ?ﬁéﬁﬁfﬂﬂl— FBARERTE R - Vi %
H g l'“‘ﬁ%éﬁfﬁ@?ﬂ['j FIRLPES f [*«?vﬁwu’?f {EITE F[H'é‘-m[wf” 8 ZﬁEi“*J T ¥

SV E AR SRR A2 280ppm -+ ([TRLE]TT 2004 F oo “‘“ A E]
380ppm I 25 o P 30% o BEIRT S [0 PRLE - iRl 1
FAE| RSP S T SR F' <t [ig,l%&m[w\ 5 (Mauna Loa) ™3
) f%ﬁgﬁﬁﬂfﬂﬂ?lfiéﬂiﬁﬂ’”xﬁﬁ DI F AT ﬁ”“’ﬁﬁﬂh SPEN R iR
LA » S PIE o -

g l’“‘ﬁ%éﬁﬁ'ﬁl}’f%{lﬁﬁl@%?% » & FH@‘EFJEJ 100 %= » A[jH= T Bl p S
RENISE SRS SR SIaRE TR L NI E A - Jf%ﬁfﬁﬁ“’ EJLE St Fs -
- ﬁﬁﬂ?"ﬁgl IFY = SR [ TR g ff‘fy“*iﬂg’ﬁﬁl C PERRE TR FIR kg
Bt EﬁFW‘%FﬁwﬁﬂﬁyﬁmW“@§ﬁ%Hﬁﬁy’H?%
l%*‘ﬂ‘“ﬁgl TPWF'JI%UTF?LM@ ?ﬂﬁﬂiﬁgﬁ KPR ERCRLE 1 B e £ 5 3R - 1997

afﬁ [EW“F [ES«‘T}EIYIWJFBE&ETTWJ?B% [J’ﬁjﬂ”'{éi F PR EIFVE IR
?ﬂ%“i \_EJ FWA 2005 & 2 J 16 pI—=44 }f“sr’ A IR 2 AP dr - SeEt 4



E'Ié%‘[' T‘Fb@[ F[J}""’%T IEli_d/_J ‘Fh Iﬁ‘{ ) %j t'?ﬂl“gl}lﬂfl%ﬂ?% . —¢d/}[fj J o
R A BOFORE (U - 4%@%%@ BEYPPAER] - 1) 4
ﬁ@W§%@rm%o

701 IPCC T H4 56 I S| PUAEE, » SV AT 1990 LI - Y Y
ST 1996 ~ 2001 B > T - /»( STPUTR) 2()07 T”

B RAEEEEE (YRR

fApR BT FOP AP - P8 T3 W BRI o5 P
o Bl e S l’ “HRAVIE A T E TR ) S5 P AR
HIEC B S8 PRANRINTASR] 2 1) W BTN e 5 P -

= PR RN AR -

FHIPTR TSR AR {5 fo R (YL 2D P56 o AL A Saft
P R RS e PR REY F‘*?Ea*@%uwr%%mmﬁ FEEE 0

o fm A i gy - AR WS R o & ] ﬁ R T
A SRR R ORCRE T R d R (O 3) AT FJ[ SR
I PR R PSSR 9 2 A PO 2T BT MRRLEYSRIY 50 AN - e P
BYVREN 5355 FUIRE RS S RN o FISIREN SR APkl F 3 ~ PR
VRSB EPORYE > [ M BN S BIRLT 34 B A T EETTIOS S R
15 B 1] 0 PR ST ST o B %iﬁz@%@f;\ﬁ_ﬁ [E EE NN T FI“ﬁF'
R, > 1900 ]| 1940 [ » ﬁjﬂ JF:HE.@EJ@*I "2 RIS E IR URYET 0 N
= e i (551980 %) B & ELPE B 7"‘4 (7 7 > 2001) -

2 53 il 3 R R
Source : Ruddiman (2001) ER VR ARG EY A (1998)

o~ S R [ ke
PSRRI NIRRT B R 9N IR i s
@;EHJ: FRERLPYSRAYT FES, - Fi}%d*&fj&%\ [ RO, FS i INESIEN %ﬁ]#}lz



P IR - R FAROEYT G 1) TR P M N 7
B[ e I LR PR R
(= ) HrRRpVERHf © FFE - T [ﬁj%ﬁc"‘lﬁ BISTRRE - ﬁagiﬁ ST LT R
( ﬁgﬁ[ 4) o
(=) BB :
L. LT OB 8 o 2T O R
(ﬁgﬂ[ 5) o
2.4 BSR4 B T fERESRRTE) » S0 TR R
A froaseh [ o
345 ™ R RS AR ([ 6) LR IR AR IROE
FPRPISIHTE R I 7)) s BRI 9N AR - RS
GO ATE S

68 B 7

=) R



AR r”FI"WﬁShF‘} o T IR IRV E 'Eﬁ%’?’r%ﬁ’&? o N EIFS S P e
(EE] > 53 PRSI S ET B2 S8 {5 9 0T B E'ﬂ%;ﬁzrﬁ [EH]

R

S5 BN S T B SO R DI (00 ) PR P
 HIERAVE TP (eI 4 -

[Eh 5 ) 5 I{FILJ?@% [~

A 4 REERISYER

R

T

BRI

@ oA W

PUEFI SRR

?W*ﬁﬁ(ﬂ

ERET i A

B fi (R E }é-]t J< S g i
- ffr & e E ;mm— A = «ﬁ&%ﬁ&ﬂm[ﬁiﬁgj

e Els ) %iﬁﬁ‘ o R I P AT

@ﬁ%@»Wﬁ8

MR R F 1| 47 Bl (1| <0t RIIBHAA 1 S0 6

xyﬁé‘“ﬁjﬁj L.(F{l £l fﬁi}?ﬁ “f« Eb [l ] Bl IJE—IIH—‘ ETH e i
e | PRSI | C) Ry | IR g
B ST B T | S R | e g 9

F“ﬁ‘%&l’}rgj*ﬂ U | B pra i

F2 e o

U 4 e (T | FIEEe- o (B8 | G 1 R ol

= S B | BRI | IR EE S R TR
AR Ry IR A b .( i E{Jf i ﬁﬁéﬁﬁ*&ﬂﬂ ( ﬁf‘%ﬁ’&%

G- TRELH (= S T |~ RS T

[1)> Z/[quﬁl 10a- | F [ﬂjﬁfﬁu ,*‘r;ff_ﬁql Uwg\,
Y1 10b -

PR T IR R [t ) PR

9 BRI | SRR RN | A PRI 98

oA [~ IR | D (R R LRRET | o0 B ER 2
B R N NURE 7J‘ﬁl> FI TG 2 e

RIS
o I g
RELEE S
B

J:F’*ﬁ”s;e]‘*,‘iﬂﬂ (:F’T,Fi%f(
R R L

J?ﬁ’ﬁu [E‘F;Fﬂq;l le;\ {/[[
H%ﬂ 11 -







i 11 HRRD SR

ErERERRL IIEE (Analogy)iE 5 R AR BLA B R LR g
SRR RS P R RER AT e [ERL - l‘%%ﬁ'ﬁﬁ Jﬁlt’“P .
L?Ez%‘f’ = LRI Pt A0 5 A RYRY) TR I B A5
[ o PRI S I R 15 555 '“‘Eﬁﬁ'ﬁ?ﬁ'%ﬁfj@fﬁﬂ s fmfg{fﬂjﬁ JZ?F‘
P g R AT -

(—) IF e&g;lpﬁ' BT AR S W B « P> YAERI - <
ek el IHJ\FIW\ T %‘Wﬁ?}’ﬁ%"ﬁf‘i' % o ﬂ“ﬁT F IR « [N[fl-
(=g IJ;I?E;}W IV T 0 1 (SR R T AR -

) E (PRI T ORI A B F'*Fuﬁ G-t RS @ o

eI ff]}d T ER ] F*Jpj =S g&i}[ﬁ’w AP TEp o

(Z) kg [F[JE @Z/[[%\H\ﬁ' » A b A9 r;‘ﬁl i) [N o Ry

RER e B TER IPIHIRE - EREDK] T ] ‘Jb"r‘ijﬁriﬂ‘[h_ °

RS R RS A a2 F‘ﬂgg?m’é@%'ﬁ o I
_‘i}"F"ﬁ:L*EM%IH%EEJj jj E,[]fﬁf_} R PS' Ii[[‘f?l AN o B FI IJB%‘JFIJ
eyl %HIH’WE%[F”F} &H‘Fjﬁ?ﬁﬁi ’ ?E[Fﬁl&f— = jc':lsruﬁﬂ]u[i = A F 1—*}

s ? grtﬂﬁ'l’ﬁ“J (j fr~ Eli&r%‘ﬁ‘“ P21~ Ay ) (SR g flipo ks
] % OISR AR s R AR R ﬂ*@‘é‘;fﬁ,{n[@ R
ﬁéﬁﬁl%}iﬁfﬁlﬁé—*ﬁﬁ_&L [ PYE RV pOAg (= ?Iv Hfiz?ﬁl I L1 F[fjvf;ff:r:-“ 1| {7
s l'“‘?ZIDF%JE\ﬂj ujfﬂip’ﬁ*:%ﬁ@ﬁ% Uiy, ;F}ﬁg:r[]%ﬂfpuﬁ St
B B R o hlls

> %ﬁﬁ?@%

*I?i?fﬁ 21 A6l ST e RAY SEE  ETE TREVE B T AR
BL TR L TR R ) SR R - SRR RIRL T S R
R G EOE AL SRR B
o A AR [E - i o ] Elpjijiliﬁ » 2003 & S LEE
P o EER A PS5 % g 3-7°C (Goddard Institute for Space Studies, 2003) - E['
LR E R IE L 2l T SRS = Aok ?%* 1; R Fxli[i”
fJ f/l'éikﬁ P APV R fRICEESIR J/pﬂ%egt E[:ggi ¥ o

= SREE (Y [ERYTEAR > A BT A AU el %ga LTI > 3 oL =

S R T E-rge < o BRI SRR (B | (B - — 1!
AT iglj;%%f:l,r~ rrﬁrf"* S M #1 Wl“;ﬁrﬁﬁﬁjm@gwaj@r@

H



AN ROFEE o PR [TPVRI] N B e RS R o A B o (ERLE
EREVIRBE S > 2 R S -

2007 £ G 1901 SAIRG B )RR OB BT T SR S0
AR U AR ﬁ\@«'*qﬁﬂ:ﬁuﬁﬁ &%j 4 IPCC T (B A RS 7
] szt R PR » R R [ URL S BRI 2 i
i LI'FuF:gwomfﬂ%g%;p@ﬁ;@ﬂ@n@rﬁ@ﬁ,"egfmlram, 2 TR [ rJ p@%@m
RERL 2 SR - 127 B LD 53 o 2 R IR A 1 SRR 4 S o T i
ﬂﬁﬁﬁﬁﬁﬁ%‘“%%@%%ﬁﬁw%%J$,iiﬂﬁﬁ KRR
e ﬂﬂﬁ;ﬁﬁ?ﬁu"&%ﬁfé&IFW%‘%*E&T%[‘%@%E Jﬁﬂj % Tlfﬂ%tj} URL- 7EEE
%ﬂ’&%%ﬁﬂﬁﬁmﬁ Ri%&”¢ﬂﬂ%@%ﬁﬁ?%f %?ﬁﬁﬁ
Jes ~ EUSOHER GRTIH 0 2003) BURLRLC 5 RIS H IR - 2 5
wgaw%ﬁli%ﬁ?‘iﬂﬁgpﬁ fIZRIE! o plazj‘*ﬂ‘*%wqiﬁﬂw%ﬁjrﬂrﬁﬁ | ‘%F[J}%?pﬁ.[’]ﬁf:[
fel » UMK ﬁ'ﬁf&ﬁf@ VTP S R R I R R SR ?irgi?ﬁ'r?\
Hiﬁ%ﬂgéﬁm%ﬁ%wﬁﬁwiiﬁ?*Eﬂ%7m%@&i%«fﬁ® 4
P T YR R H T T AR RS R Rl U
L (HCERER S Uk R el Sy R e
S HFIRIA I AT ~ SEERRURAORE ) R RS TGO s T
PR P R AL NS AR J#‘*Eﬁ&m.mww—
Blo PP RG> X2 RIFHRET IR S 5 po S refprad - il
RS i R CES L e T WD RS
*T?\ﬁ’ [ii5% , (global change education and communication) » S5 &% firrlgﬁ
NEI R R (FFRSE > 2000) -

¢¢’%ﬂamﬂ@ﬂ%ﬁﬁ%ﬁ%&wﬁﬁﬁj@%JB*%@;%@W
PR RSR I o R I ?%IW%%WWT¥~*%%FW
PR RS o R AR R o B 2 SRR prﬁgﬁﬂj FHT)
PRS2 2 375 AAOBURE = B 1) T SR R R Y

(d ) FIJIJK/"—F-‘—J‘FI%U%E% I—FIFJ_\IH'&J I—T EIE[I:L[ﬁ:j’F[jﬁIﬁI %{rj% IE 7;[, - [ %g;i ;‘T

R RIBAL B g - mwawﬁjwmﬂéw 1 i
%W?%&@ﬁﬂﬁ@ﬁ%(—w>m*<7@gm>E. ) -

USRIV i 65 e AT #’ﬁﬁﬁwi%%ﬁ‘%ﬁ
%[iﬂl%ﬁjﬁ 7] ’”}’_‘\_FEIFF?HN%?EE?J,‘R—]\ f* S8 | }lﬂg—m&:—j , 5%
TR Bk [‘{TE%%?FEIE*J%E GE| %ega;g;l
() IS O RPN
1¥£§£ %‘?%ég i ?'"LJ IR F”L*P ﬁjj Do EET RIS R4
S MMET TRl
‘4%&57“” @7%»ﬂjﬂ—i L% ﬁ:g’g}f"ﬁg Lt H[— ’F' ?Ef'%gi rH 'F_\iﬁ}
B BRI R I B R R



SR PIERRAE LR
) BEHB R G rggpjif:[gﬁ 'v%fﬂi;?n[’%@%%ﬁﬂm NECE]
‘é*éﬁf““é‘ﬁi?llé’?ﬁlikﬁﬁﬁ” S 2 g @? ﬂ:ﬁ‘% SRR
F > S RIB 52 R (o ?}iﬁ

_3

I =

4_.

=9t BT THF Sl ’Efﬁ’ﬁﬁ%‘if@ﬁgjﬁuf%r Ahiadine
AT PR STERL ] (SRR - ST S R R w»é’wsu A
P R(Cool)f-Tp% 1) 'FIJ&‘% o DB e SR #A'E[fﬁﬁf’?o s
R T ?ﬂrﬁ K= ShpE [ Fu#‘*aﬁ& [sééjrnrru@g; ,{ngapngfv,w
E R (L 'i‘iﬁd’lﬁ ¥’F5F1}E ST VIR 2% o [ (i o Bl
2R [ E R - VP ﬁF“ifpiH HEpY

2. BYLR

= ﬁ;’ﬁfﬁ;‘éﬁiiﬁ?ﬁﬁﬁm&ﬁ? (2004) - 3 fABBNR! 7 %‘w‘?r?‘?iﬁ ° [?»E&L_Fﬁl 7]
http://www.tri.org.tw/unfccc/

IRl (1999) - B SeflzZYRIF - G FhR]
http://gis2.sinica.edu.tw/epa/epa.html

SR (2008) < BE R - GELh )
http://www.epa.gov.tw

B (2004) - BURTSTTEREA - Buflif]) R ST -

pais %Fg; (2003) o Hy=Rdr tHAGEE ?E]?ﬁﬁ T » 42(8) » 4-12 -

ST (2003) - BINE VT8 - TBTHRER o 2l B -

A (2000) < SRR (R - BT 54) » 4-13 -

it 2 (2001) - 3?;?@%[%@1% UR[F o f‘l*‘?‘ﬁ%f 29 (12) -

RPN A (1998) o ([T 7&) - 27 R FENHE ff“f R
1997) -

Andel, H. T. (1994). New views on an old planet. Cambridge University Press.

Danielson, E. W. et al. (2003) Meteorology. (2 nd ed). New York : M.G. Hill Hight
Education.

Goddard Institute for Space Studies (2003). GISS Surface Temperature Analysis.
Available at http://data.giss.nasa.gov/gistemp/2003/

Intergovernmental Panel on Climate Change (2007). IPCC Fourth Assessment
Report. Available at http://www.ipcc.ch/pub/reports.htm

Intergovernmental Panel on Climate Change (2001). IPCC Third Assessment
Report. Available at http://www.ipcc.ch/pub/reports.htm

Intergovernmental Panel on Climate Change (1996). IPCC Second Assessment
Report. Available at http://www.ipcc.ch/pub/reports.htm



http://data.giss.nasa.gov/gistemp/2003/�

Ruddiman, W. R. (2001). Earth’s climate past and future. New York : W. H .Freeman
and Company.
Tolba, M. K. et al. (1993). The World Environment. Chapman & Hall.

10



	（二）在溫室效應與全球暖化的教學，有幾點是教師需強調：
	1.溫室氣體對地球具有保溫的正面功能，講到二氧化碳對地球的影響要兼
	具正、反兩面，不能偏頗。
	2.影響氣候變遷的因子很多，溫室效應只是其中一項。提醒學生「明天過後」為了吸引票房劇情可以誇張一點，但科學活動除了大膽假設還需小心求證，不能天馬行空，過度推論。
	（三） 除了知識上的介紹，情意教學也是重點。介紹地球氣候變遷時可以選用
	對比強烈具震撼性的照片，問學生的看法，喚醒學生對地球環境變遷的
	重視，進而思考面對全球暖化的挑戰，人類應有何作為。
	此外，教師也可以帶領學生走出教室，實際參觀節能設施。目前政府正
	在推行的綠建築就是以低耗能、省能源的概念為設計理念，綠房子、台北市動物園酷(Cool)能源屋以及台北縣秀朗國小能源屋等都是可以選擇的場所。讓學童從實際的例子體會人類面對全球暖化的挑戰，除了抑制溫室氣體的排放，也有更積極的作為，在節省能源與開發綠色能源的觀念底下，降低溫室效應減緩全球暖化與享有科技、文明舒適的生活是可共存的。

