I’% i%%ﬁﬁ%‘%:ﬂj SNH 2008.12

| | B HIINE A S
Chinese Journal of Environmental Education BIA YA RSN R8T

LEGECEE




KB R O 2 VA S
-------- FERCEGH IR ECEAR 2R AP R AR

HBH STS BEHRERBEAE A B VTS Z W5

----------------------------------------------------- FHEFEA PEE 19

---------------------------------------------------------------- Hpm s m%- 37

---------------------------------------------------------------- IRT 3 63
=

AT 2T B RB KT E T AR
FAFERTAERBRTENNIHETRALLEA

dad 2 g T A FFRERLY

M ERTAERRKTETNRAE TR

$i Bl o R E

= E s T

Guph A ind ETR A S RAFFE AL S RETRARE - FenERE e BTk
R SR B o R (VFA 4 Eg e B AR " 25 S BT RaTEEN - TR
2 FERHErA S A g viswrm&*‘ EH Db upd AR T LRI LR A B
BRI e FRTPE QSRR N Tk ’ﬁzﬁfﬁéﬁmﬁtﬂm Moo B A AR RE PN R A B
o 0k R_1937 £d B ”ff‘#w‘ Frig o FREEF M AP AS RS PR EPR RREHI D
AR A



Kf-’r’{“}j?_’ JmPF%\K}fEléﬁ'-,F é—ﬂ'b?ﬂjfé“‘ﬁ’l

17 4Lt A }‘J’E‘ﬁﬁ? o A

Fx
AABEDH NG e o

°f kA KT Eﬂ—zwgn&%wpy MR- TEn SIS %0 F

B A

LR R A BB o et

5% ﬁ’—;"&fr7 F}%’ é’, Eﬂ‘ o o

R {ﬁﬂm§:| s B L*}QJ

B o SL3EE oK o

/:,. E‘E\

—_ N\

F"\:%é' 31 7!: TR AE SF

WE B LRI RS e

g Fy
LR 97T & 12 % 31 p



BESHF ) A Y PSP AR 738 o

AKRERBEAE ME 2 B 5 g A

HE A

FIFE" SERT RWE" REBR™ ZIR/ER™
— St skekskskskskkekekekskekeksk
»RHH %E

17*7-7

B 2

’Ffﬁilﬁiﬁ“ﬁl[ﬁ&'aﬁ T ERFRLE I RIS L B RSSO e s
AT R AT T BRS T AT PH ﬁzwﬁ*ﬁﬁpﬁz’?ﬂ%

[

% PAFHHIBT R R (RS R BUEP M' HR|F kT
L Rl SR f Lﬂﬁ?ﬁﬁ“ﬁ?‘zg R R U A e (R IJ’fE‘F*%aiéE%F o HREES L P
PR AR T 12,288 TSR EI R e A GRS \%ﬁrf%ﬁﬂ? CURELE =R s = 2
s IR TR R e BRI < T el (VA IR I s RNl E o Bl E%f
TR BT SR SR N2 Ll I 5 FTA JEE - Ap g e
F V5 o

isEe * TR - HTRPE - R

B RSk @it Lo g

o PP - IR SR L T EIE - E

OB 3G Bk RIR N T ART R PTS
OB G K BRIR N T AT HT P 2%

ok B s é 3k kﬁ*’*i)‘il’ff_ % %{*‘1’7\

TR L6 KRR TN R R RE
TR R kst e e

e

\

\

<A
>



BOHSH I BT

— ~ &

@'Bﬁ#éﬁ%ﬁ?fﬁ\%'& 1970 & fef=I5E
B R CR Rl BRI RLS T
IE;U?'L SF;F'I /J ] [J gﬁi;ﬁ r[ Fuﬁl LE_J-{EI
L, en%ﬁf R ERUAS S Al
8~ BUREST R R S T < 5
IR A0 (UNESCO) I 1976 & » 1]
FRPR PR TR R
PRI R -

Fiie B 76 S R T
oo W [ AU PO - T
BUIS R ~ BRSO RS > S S
BESIORASTIS Hf > IS B auh
PP SRR o N A JeE P
?ﬁ%%ﬁﬁﬁiﬁ ARl p RIS

B ] AL SRR AL R

1o IR AR

PEUFE S (2002) 51 551 B
PR D PP R
BRI E‘r«%ﬁiiéﬁ b (2
Fem )RR RIS S £ B
i@&%ﬁjﬁiﬁiﬁdf? FrE A l/:g%: (%xiﬁl%
*>’&%P?%§W%wﬁ§mnﬁaﬁw

(IR IRy A= A oA R
L%\fﬁﬂﬁ =S TR P 2

DA PG 2
SYRE o P GRS A
PR R T AT i)
SRR - P Uil 4 ’%’ﬁ?
ORI TR e e e
SYRE o (UE TR TS PIAEEERT £ (2002)

S 1% 0 T B SR 2 S

BRI IET S ERUREST ATEE
ijpl Fﬁkﬂfﬁﬁr %ﬁ Jzﬁi?@’%@’; IEFIFT‘Q
BRI £ %W?&?*ﬁmﬁﬁLY?
FHAFORORS ) - B 53 ARRI A ¢ 1
%%@%Wﬂ§%ﬁﬁﬁﬁﬁ%%ﬁ#%ﬁ
BRI E > © @%ﬁ;ﬁ (aale s

Wﬁﬁ%%%%ﬁ# *$%ﬁﬁ???
H o BHRUA (2002) éJrff 200 A 2R
Y O & 78 A 0 5
e » H IR TR TR LD L %’Fﬂl‘gﬁﬁ i
F[“JDE » Wl ER T S~ "&F}i Ik I’E]?;‘%,Iﬂj
ka A 55 pY L;ﬁf; , iﬂ’,i—@j{‘»’]]j:gj»lfmlfjﬁﬂ
53 {,;;{ﬁj/fpmeﬂgaﬁm AR B T fz{,:gz
IR SRS - ) T Femyasse & 30

Fe o PIFIFHTREERRS T A R
s TR e (HEE)
BI85

RS E s 64.3 % 714 %
?ﬁﬁf FR= T 35.7% 20.0 %
I R 80.9 % 68.6 %
11 FﬁﬁﬁL IR 64.3 % 54.3 %
Ea=l TN R E 214 % 45.7 %
P AR 26.2 % 44.3 %
24 BRI 11.9 % 14.3 %
H{;?Ef - TRLE 38.1 % 38.6 %
AFIH B3 A 807*

F 2 TIPSR R R ]
S

W 77 e R T
F.:E} TFllﬁﬁl fl 4y J FHSL fl
’f,’ﬁﬂ! 881% 12.9% 135%  865%
e
e . ., 114 , o 283
g BT% 29% 0 se% BNy




I AT
o L) g I R TRV
G > 4 it S R T
R A S 2 e e
VR eI 1 o RO sBa = iyl
BT SRS TR
R L S PSP R
Pt IRING e ST R
SRR R

i A P R R
PO R DT ERIp ~ b A
SRR RS R SR
(I e N IR G OO St
SRR G R e R
TR 38 S O 2 (U
g (R FHE‘QEWWW HI ﬁ'rj#” Fkﬁ[
HE IR 2T DT R A AR
EEF[J &gﬂmﬁﬂm’ﬂ-‘??iﬁéh PRI P B8 TR
1?1%[%8 O BURSTORpFAER
oo

o e A AR e Sl
i SERPE R 2 TLRLT ] [ S R £
= SN SRLERI SOy T SV A

FUPRL U] P35 ol 2 o B EIF: T
B WS S S O
T Y AR S IR
FIFQ,IT}%I% FE R I e P )
{‘HF%E = (%IWJ B BEYPE - 24T
IS < SIS I~ B 4
@Q@Lﬁﬂﬁ? Eﬁﬁﬂ%#@?ﬁjﬂg =N E (R
SRR LA R iy ;cqé;fi
- LA S RO %T —
S R T ﬁF@%wéﬁ
I £ (PR~ bR e - R

AU R R

??ﬁ'gu{,y [l & fgﬂiﬁ frl I#EF{EICIEJ
Jﬁﬁwgﬁiﬂ Fﬂgpﬁrﬁ& LH}\_] ik scgt ﬁiﬂ?%ﬂﬁkr»}
“@i$Wﬂ:@wﬁW“@F*?fﬂﬂWﬁ%w
O BIE T 25 H H[V"I}ﬁ—k%,fﬂjil;ﬁf‘}r
ﬁﬁfﬁiﬁ}”ﬁ SR - [HH g
PR AL E L [ R R YR
ORI 7 g
[ qﬁi—fg} 'Ifjmlb\_/iffﬁ_:’"\f» | »,szgi{?ﬁ'y

P BTV o R (e
?7' U= RIT 2 e R FEEE I ;sz I BE
D LR A IR
PUER o A TR RLBA 5T [ SRR
PRSP A A S 2
IR TR R
FPREMSTILL (1
AP |~ T ﬁﬁﬁ*@ﬁﬁ# e
ST e L L L RE

ﬂ%ngﬂﬁ*ﬂwﬁﬂ”":?MQ
(RS2 A T CF A TR A SRR

“EEART

HIRIRG R F AP R oasl P52
i ”“‘Jf”r A&y ] *ﬂ\%ﬁi
TP s o PO prEs e -
£ ﬁ,’{’j’%ﬁéﬁ 13- »ﬁjf[l,ﬂﬁz[éﬁlf[wj\%%?fﬁi?‘l
FPEY HFJWT:? D AR A T
[ - 2L B b e A SRR - B I
A=A 'J‘Eﬁ) A DA - R
I B E»’Wg%{ﬁ
i AR R R RS HFAEL 9
LT REIR G o U BRI ,ﬂﬁ
BB > 53 RIEELE i i - B U A ﬁ’% 2
EE‘?IFEP%E& P e gk (S f



BOHSH I BT

FHA

KR EHA
T 4E 8

ELE T
[#%ER]

¥EHARE
Bk~ A~ KHE

AR BIR HREFBRzAER
T EERE HHRERREE H®hY
ot i % SRR AETY RERIBETE R
KR T4
REHHMT AR

mERFaam
Tl A%~ KM
FYs :

q‘?ﬁ'l SrE D (B

pupt

[N e ﬁ'rﬁﬁ FTEE R
fH) JTPRS o PJHHEAIE Y 20 ?E’i‘ﬁn i e
FUE LY ﬁ’?‘h&«PiP e YN O
UETER = Fﬁiﬁiﬁ?ﬁﬁl‘{ J o=
7#%1?14?? PRty o S Eh T SRR 1 A
gkl WS S A ’ﬂuf[l‘ﬁi FRIVIY
FIIH"“{JT Fﬁ%'@ﬁ“ﬂléfﬁl Fie Igfiﬁﬁ
Ik [
7%%1?*5??]?":? FL fortsfa Py -
. ﬁ’“\”"ﬁ%ﬂ?&ﬁl@""? FLHE] 41
o /i 7"':‘“3@‘%?171\1%[*7}?'%”&*% ALY ik
f gt I*TE‘TJ-&E'E
o /i JFJ[I“:*%‘! H}ﬁ f‘ﬁ*ﬁﬁﬂﬁd 1:¥ﬁ?‘d@ﬂ'§‘_“A
SRREAT IR B
. ﬂ\n%ﬁf‘%ﬁﬁﬁ? P A -
%ﬁﬁ\—mgw
EN= I A gﬁr?ﬂ uqfﬁu ,p“g .
o HLH FTM‘”F%LiTFlEJ FUEEIIRE[S ~ T
A W@ﬁ’%ﬁn;?‘;‘?@ﬂ%&

© P TR RO 2 E RIS
fii

« SRR RS VR A
P R

o i ﬁ,%ﬁgﬁ\%—zg?;ﬁ?\

. #%‘?fﬁfﬁﬁ’ﬁ E‘F’F IS Lk
N ggF [
+ I 7J‘%ﬁ?§?‘?ﬁ£?ﬁ%’%’$’ I

'Fﬁ%ﬂﬁﬂ%**ﬁ?ﬁﬁ]?ﬁ@ﬁgﬁﬁﬂi PR
1/?ﬁ?ﬁfﬁﬁﬁfmﬂﬁﬁ@[%’ﬁ'ﬁ@ﬂ/ It ?Jf
EL?"F%%&?@‘F*TE'%EU?‘F‘W NPT fi“ff
H‘ﬁﬁ [”’TE'FTJ*&EE B ﬁ;?ﬁj AARUA -
11#’*?73@ TSR = SRR RO PR - ?[/Ji@
FUR T P RIGERY [ﬁj
o M T R R LREE 2 I
= ey S L 9t Ytaﬂr%'uﬁéllfﬁ?
I ERED
< HE ﬁ‘fﬁii?"ﬁﬁﬁﬂ’ﬁ?[ﬁfﬁ o
o BEE @'f‘??ﬁ%iifﬁﬂﬁjrpnﬁg‘]‘ﬁ ° f‘ﬂﬁ% SN

fofe ) e L



POTIRE A2 T - Ry
F iy )
l/ﬁ[ﬁ:;g'h R

. %ﬁ'ﬁ'ﬁ]l;ﬁ*‘ﬁi&'{[l ]2 *4"ﬁf”f<%i’?‘1§"y?‘?
SRR o ?i’F}Jﬁ g1 ] SCHFHE
TLRE (SR BB T R TR
WP RIS

o BT RS SRR PR - AR
S R PR B L
s 2] I Sy e e ‘Ef%"r?\ il
RURGUSFOTL 1oty o = i
G JEROREE > STHIES ¢ ARSI st
PR~ ASBURIO ARG 1 B
THE 95 RIS R
s -

TR B TR RY AT (R

A IRET %ﬁ\ﬁé\*?’plfgﬂ pUs I, R
S N R ITF k%ﬁ.ﬁ&
IR SRR ST QA T 2

TS & S BURBRIE = =k [~ 2|
) RIGURE AL R o A oy Y B
FEEET 2 .
A F I - SR P
9o MR RS RS S O
AR AR TR SR UE R o
ﬂ-pﬁ M BV AV /Fi FIOFE i 9
SRR R R S IR e e
R aﬂp&%ﬁaﬂ ORI iyl gl
) S5 (BRI 20 I
IR N R IR E R
PRI 5 Ry | MR (0l o
flif 24 - TS R
L gaput «F} 1ﬁ#ﬁ/ RRIE pjliuf_lﬁﬁ AIEHES
1] SRR TR ~ 1 T P 5F

AU e A R A v

B AT PO

;@Eﬁ NS l'ﬂjﬂnﬁ b o glgwgm:; I

=t Ep}‘ﬁ PR A &i FE=) SR

e'evﬁzﬁrﬁ E'1 r+g¢1{ﬁg[ #TUE;&T:‘“ ° ﬁ[ﬁfgﬂﬁ@

= R HE R P

. ?E#ﬁﬂ??%‘\'?fébﬁﬁ VRGN R
%%’FITTITE[EIJ . jﬂ?y%&’ﬁmﬁ AL F5FE ~ R

o R R ffl = B AR 2 By

o TR LU G o R R e 5
"Fﬁﬁ?ﬂﬁﬁ'ﬁ‘%;‘/ﬁ?* WA FH
W~ R BT

o PRI RA G K E RN
B SR S RLSPORE o DS AR
A S (A R
EPRI VR AR B IR
ZUEE S LR IRV 9 PR R
FE SRR

= WITRR

FEFE R W= FEE AR
ORI » i R = o BT A
Jud T FJuE[E @] 2 F T ST F A
FISB] oA PO T F[ 2 oo 05 P95 BT
= ?FW'E[AJ[@S«[JL‘—{ k| % W] =

@WHFE?T’F'? pgh= By (e - 3-1
UV S E TR SR 322 S
37&1%???’7'(* FOERE RS2 3-3 FEIRIESE | Fﬁgﬂ
(EBU - TRARZEF L 34 %‘FIEJ,%&L#P%?%‘@L =
Ty e

31~ XK (HE=17vV)hiF) B EEm
ERBHITHRE



BOHSH I BT

F= B F S RV
B g R 5 WO hHr =Y WO
{i= R [ EHER ST 93.2.2~93.2.7 97 74 48
’FiH‘ f\gl[ﬁ{ﬁﬁfé’%ﬁ% 93.7.5~93.7.10 130 98 54
i e 93.7.12~93.7.17 163 92 63
APV S R PEE O
B U] R [ Wo R =T G T EE
[RERNEEL s 95.3.25/26, 95.4.1/2, 95.4.8/9 137 68 42
il 95.2.6~95.2.11 67 45 26
s 95.2.6~95.2.11 98 39 23

By HRE B Y - PR B
EIRE AT A AT S I
e o BV RS B (iR -

T- FUEHYT FELE Y L*i:?ﬁl[—} ] SR
IS E}F?_ﬁ SR T SRR P?E
?%ﬁlgy{ b S «pjp[f;p K'E?ﬁ#me

Fl wg&ﬂ/@g, T RE PEELRED A 5
ATl St 2 2 R S
HIfE El%ﬁ&ﬁlﬁ H\I@Jlﬁﬂ? kb B
m&ﬁT M (5 B o [NIT S VIR

=

Flﬁ

ﬂ_ﬂ

i

3-2 BRBHE (—B) BITAR
FHF L FRRE A #{& I i Y
oz » ELRA 5 OB P19t B
PP~ RSP [P -
By EEREEL 0 E) 314 REEIRY BT
FHEE J572”° F% o By R
HH e E 611 LR e Y i R
%ﬁf?“*ﬁﬁﬁ % *wg%@ 5y
ToEE- e F,f’ﬁﬁmﬁxc,bﬂ\ﬁfﬁw“ =

2P ‘*‘Ti (B B PR
1?'14;?',1 fVE’ [ft Fi £ BRI - =g
JF“IE ulekF F SV U A
mﬁgaﬁf?%A P g
AL EFRAHEEEY E[lﬁﬂﬁ%@“fglfﬁl B, JOH
R A s g PR e (U TR
RS .

3-3 HUATRIFIRIE « RYFRiZE
Ed
EFRHE ﬁﬁil'ﬁﬁ RSt
RG]0 R201 I SRR
[ 2 5



AR TSP A 7 2

ERE U IR

ELAE: i T

e e

i 3R RAF(ELOGE)

B

{3 AT

REHREEOE A SRR TR (D =
o @dpsE- G)REEL > (HQC» I')H (At
FEVTEI A Eﬂ%ﬁ °
(D
ﬁ@ﬁ?#ﬁﬁﬁ%%wﬁfﬁ’?’v
EW‘Q};’JV == ;’srﬁ”Fk‘, N [&[rler:gzﬂrr ;F‘I v
I—%I;,";rﬁ[ JFL ’JI:[[ [,,;I;f—- Rﬁ—l:ljff[%#(—r‘l > I j

FHFEEHIEE S = F AT ”’Fk,’;'/ Y

A ISR (iR 3D

« FE R Ardal | fl1= t%ﬁﬁ“l,i}ﬂ

. %@“M” @EJ A5 44~36 7 O B 2B
ﬁ,fﬁ%ﬁ? ST A 28-24 (AR

= }F =

T

Bliis IHF"

TR e PRI



HRSTFE Y

E 4R [
o PREEEYA J“FJ ik D S
« IR LI A5 % P
AR S
(Dif
RSO D
AP s - "TF]‘UI“'TIHF”[ FLf:fH
AR FOPHT T 21 R A
LR R R f.iﬂ
PR YA A
Rl s 2 ol YRR i =
SO LR .ﬁ@'@r&’
4;55 mqﬁﬁjypggﬁuﬁ %‘El*ﬁ’:yﬂf o ‘*Jﬂj}{k
& VREPEYAE > DR
YIF PR, -
TR 4;55?" e HE ﬁ'?ﬁ PR
B IR ED S SRR > T SRR
LY IR fr lplﬁﬁ?ﬁﬁﬁ&?ﬂﬁﬁf A
o WIS :

FERY A SR 1 B PR I
Pt ,ﬁé‘}f[jﬂﬁ\ﬂj‘ﬁﬂjﬂ Y SR JT‘JJ

f= > = UL S SRITRY M B [LAupR R -
%%M?WW&J¥@°

OL2IES
= FF %%ﬁﬁa o i AR T
Rt/ AN IMFQ S E{Fiﬁiﬂ]

FlJﬁ[QﬁEhijmI—HgFu'H‘ﬁ\ ﬁ[aﬂrraﬁ EA
T A JI—fﬁlﬁ;ﬂ | fw“ THHING #HEH
P PR R 13575 22 SRR
TR T -

5 [ B A P S0 AR e
ATFIR[0%fL Producer JIUBRUR] SARYIVEY M 2
=i Fq%ﬁﬂ%’ IR R [ﬂ H[=py
HER > S EpVELT Producer % ,f}*li/[lq%ﬂ 4
T o S - AERLAM % 9 ADSL
A R BRI R B
A ﬁ?ﬁ 350 Kbps ©

Qrw cpmae GEE 3] 5@ - o

&

LD [ C \WECC R detent v

ol s | EE

| #AEFERTBEABRAEEDE

R A

4 #Ee

F1Z[pY Producer & 11§



(4HQC

RIS | # [ B A R (Y
[FlF by ot >+ OB ER Y }i[;{

QC * E Ij@ﬂﬁ“ﬁ%ﬁj ,,ﬁj"g mgﬁfbl

s LR RO ~ I RLICRY A R fF'J
Eﬁg@i%‘WT* TRE » #7155 > QC
FHRED i e~ Eifsds FJQJI‘;LE s
SR g'zfj w FliI'QC S EEE ITT OV QC

HQc” E P RIS~ PSR )8
EIEPIIIRE > HIF )% e = pRES ST

AErH Y- A aw/ i (A== B) AL

A B S PR DA 1S T - 2T
S ERRAME (CASE D) FESGE

frﬁ:'*‘ﬁ PR > SRR 15 [ - 372 FF R

— [HE)BAA - & S e PR 2211

P2 T e B B B SRR I
[ 1l 8 Vi Afg : Lee, J-G. and
Shan, H.-Y., (2008)

IR ESBRITRR

Iy R KRS A RS SR A
( http://water.eme.nctu.edu.tw ) AYRH I F:f/ﬁﬁ
iR P HBOEY 9 - SR TR
BT A RS R W -
B T I B iR
FHES S gﬁ%em(»%»gﬁ [IRRRNCE
ﬁ ﬁ[rﬁﬁ‘iﬁiﬁ = ﬁl)é‘fﬁf‘tv I H

24 4 (PR AR S

_‘

-

B e e T

R RURST ARR Y o BRES Y
— 5 A AUSEL Ffﬁ:gj ﬁm jﬂii ) '“\lé'li‘I'E 1,576 i
S = 2004/3/27 ISR s AT $R
2 i ISDN R RS [ 38 g = [l
S SR I;glsﬁqfi ISDN HIAECHE » 5y

rié;’ﬁﬁ'zﬁxgwﬁ,n 1o Al FFPHAVEERIR S
PP R R R 5 F'FJ LR R
Ul ) e FEL A RN u;f‘ﬁﬁﬂ‘l”tﬁ

61T~ B OB I«ﬁ*

Vﬁ% JA IR %F@ﬁ%@ﬁ?%Hﬁ

Eigwgmr, SR Ftl%&vglE VERE BRI B

fitl Eﬁ [H]== IP Address °

= .;hF =t o |[:afEJJJFﬁ rillly AR fY Mirror Site
Hﬁw‘kﬂuﬁ R (DR 71175

T QNS QBIF e R
rﬁ<@ i) 5 (B Ty A 7t
FIF=F l[?ff O[5 (DB e =
ARl @M RIS 07 ﬁﬁ
s> (Q0) L35 A58 - PP I 3 RaEg
o VB b F[fﬁ YT Mirror Site @ﬁ%\'%ﬁ[ FL

YT F RS = RO Vll'?’@'
BT 1,426 F S
I’Tf":»#’uF

> B
£ BT BEVE] 1,464
Fo BT IR 1782 MRS EIR ) .
A= FRR = ﬁ’“?@\mf AR 5 5T R
T 1,351 REEI ¢ ST RV 2,654 S
Eg e 5= Fm?] 2,031 HFEHY o 5 B
FUHE] 12,288 HHEEI ) o

=Rl
[ 1 I 1 1
’ﬁiﬁﬁ‘él s iﬁtﬁmi’ g‘ ’:kiauﬂnﬁ‘xﬁﬁl ‘ﬁﬁ"ﬁll Eﬁﬁﬁl Eﬁﬁ?ﬁﬂ1
gEAs | (wmmE| sroe SEdRE | @EAEH| |FRES

5 A

9



N~ BFEREERFAEEER
BRsTHGR

FRIFHEED S F R HUERRG T
f$-2004-2008 =+ ‘1{: A2V 2005-2007 £ ?‘,?“
e TR E‘T’*‘[‘r (5T o [ 6 E
O (57 ) PR P 6
F o F557 7 82% ‘ng o AL 8%
FE10% o SRR R G o 2 I

64% » ZEFEIT HIEG 49% - B EYT H
25% = AR S E ORI 02 £

Jﬂﬁw %ﬁ%} b9t w6uﬁ+aﬂ
© IR SRR A SR AR
Fl\'\’;rﬁlr;f—fj;k bf;ﬂrﬁ I F
Fﬁﬁ*ajFﬁvW%fuﬁ ﬁﬁ
f o W7 SRR LA VE T SRV R
T 'r'Jti'JZI -40 e e =Y > 31-40 % 41-50

[
[MLE

FLLW&FHHIF Mlﬁﬁg _"J 0;«{[

PERFTELR S IR £ ) )i
HTHTEYT I T PO EITTRITVR < W 8
BRI (BRI S
TR N AL R A0 - 55
17 2007 5 = SR S8 PR PR
B IR o S R e P
R T Jg‘fﬁjf{\ 83%] | == B P vt
il (74.8%) FETE U B o AR
== B ﬂrﬂ['r?J% FRIHE LA E'?Fﬂﬁff
PP FL[ ”Eﬁ JsET P e g 1 'iﬂ’ﬁF
$H| ﬂJP[ IR r.%m’*"p?fﬁﬁ?ﬁt’fﬁ%
i ﬁ’w PR R
iy = B39t gy R - SN
gt e PR A o 2T AR
R T R SRR
i e L U n =
B (D) FIJF‘\ R -

ik [V SE £ B0 )5 SR B PO
1090 20% 20%
(80.7%) {
2007 0 641 0
0,
(58.8%) 48
1533 2007 (44.0%)
(86.0%) 30
2006 109 152 0 1037 (19.7%)
(11.3%) (67.6%) 104
1144 2006 (59.8%)
(78.1%)

174
(9.8%)

2005 75

(4.2%)

217
(14.8%)

103

(7.0%)

18
738 (24.0%)
(64.5%)

65

(41.7%)

2005

43

(30.0%)

SFESE - g

1

P e - g

%7[6 E;eg L)y EE RS Y

10



AU e A o e

2007 10%
469 [
370 (39.7%) 0
(31.5%) 271
(22.9%)
51
19
0.5%) =
2006 722 10%
570 (43:3%) 0[
(34.2%)
313
(18.8%)
10 51
(0.6%) (3.1%)
— 1
2005 43420 10% [
(46.8%) 505 0
(36.3%)
189
(13.6%)
17 32
(1.2%) (2.3%)
f—— —

<20 21-30 31-40 41-50 > 50
CREESAES o

11



sﬂﬁwﬂf 209 (19.2%) 2007 5%
{14705, 187 (17.2%) 0 [
— HeliES, 165 (15.1%)
FiA=l. 77 (71%)
ik, 54 (5.0%)
H 700, 52 (4.8%)
F,HI'E" 47 (4.3%)

lnooemm o

MR, 268 (17.5%) 2006 5%
AR, 205 (13.4%) [

{1174, 187 (12.2%) 0
AR, 124 (8.1%)
{isR, 74 ( 48%)
F[H['Ef 2 (4.7%)
H FE(™0R, 72 (4.6%)
AR, 231 (20.4%) 2005 5%[
{131 (11.5%) 0

g‘ﬂﬂ'ﬂg, 92 (8.0%)
(82 81 (7.1%)

511) 78 ( 8%) ;
Fl E.f I %
FIH” 162%) M7 ?9(60/)6%)

? fFlR, 56 (4.9%)
N0 0 0D e &
I

8 S (ST

I P pIRTEROE VSO (WA PR P =

ek fid7w CATE e ]

L
TS LR R R R

Fhﬁ?w . 83.0 85.3 85.7 74.8
= HGRFA PR SRS RGP

[BdAy = IH PR
Lz 15 R f 95.4 99.4 95.2 95.4
R G RIS S RUA R ARy

[Bdaut 5 m~TE D e
AR e f i 77.3 70.6 63.9 63.7
L >F§Ut e iiis 82.0 84.1 77.6 74.1

BT HER pueyt

12



AR PR o 7
N fid- M PRSI
ﬁ%ﬁﬂ
FS MRS G4 PR A e A
E%E i ik Ff 93.8 94.7 90.5 92.6
S4B 0 (e
o 95.4 97.1 94.6 93.0
}‘ begﬁl TITAA ] | T *J‘V{ T
S CERITPIHEUES RULEY CVIREE g 5 63.5 57.8 49.1
éﬁ%ér
*@ﬁiﬁaﬁ BRI ¢ﬁm%mkﬁﬁﬂw By > Bt £5% -
2007 10%
20.3% 20.0% 19.8%
— — — 0
11.4%
10.0% 8.8%
2006 10%
23.3%
] 19.7% 19.9%
- N 0
11.1% 10. 4%
69/0
520/
° 35%
2005 10%
23.3%
17.4% 18.8% 0
1.7%
10.0% 10.1%
H H m 7%
FIRE] s s RIS ES +# |uj
%Fél glﬂ&f&:ﬁ T‘i‘l’&Ai‘[ ":F_{Fjl Ehits

FO SRR TR AT

13



BT

'ﬂII

JY] 3]

9 FLFE J‘ CFIRI AT A R R
B 2 T IS GRS #hT
s T ] AR
] = 10 S B PO AR S
’I/$‘§E€opli #F[fﬁ%ﬁ(“'g«; A SR
Fie e D [ %ﬁ TR R E R
[J#Sfﬂr |£I @HFJ ’CIP PENJ[EI % = fo IH
AL A ﬁ‘/f&iﬁfﬁi%ﬁi@ﬁfjﬁﬂféw [l 2007
FRUHrBEEA 36,8%%'I Nl l—ﬁ'%@ﬁ SN
B E20.5%0 R J\%Tﬁ:fﬁ TP
PR & f, ﬁﬁ B PR o PB4
e fe g [ B0%[UEE FIF 2 RURST
A Sl e R I*IFTFE'FTJF“F G
e
S EYEA FH R BT EUE LTS I'FEJ’:’I”TE*}%J =J
fy o PR B F%FJ“ZSE'UF%?TLH? AR T
AR o ARFTE U 1T B e = R
ST (DR E ABEAEA - OF SR

FEEP R R - IR -
o miﬂﬁﬁjpgff
P (Mﬁ*ﬁ”& F”ﬁ#’ﬁ (6)F AU I

EJFJ/%"%O—%';’} 1~2-3-4- S%iﬂzﬁjﬁw
Wﬁﬁ*u L - TR ~¢FF,F)J
JEREE ,ﬁﬁ;@@fﬁi@uylﬁ H?FE[[
*Fﬁ%ﬁﬁﬁ?&ﬂﬁﬁgﬁwﬁﬁp
AT FlF”ﬁ’Fﬁj P58l o) SRRE T
o B R POER R 2 ORI - SR
SRR e R e T A e A
It B %) Elfjjt’g,fﬂﬁ ﬁqurg C T ;ﬁﬁg\jﬁ:ﬁ—]} F'
SR e R S S FOH T RO
il > SRR I A PO B - b
I S “'“#Tfﬁﬁ'bj B[] g 5 AT
e R R PR > P SR
i TR & BB S RS iR

)K‘ JI:[

14

z '%%E%ﬁﬁf'fﬁﬁiﬁ o RO AT
H%‘ B2 ViR A JFr,ﬁi/ : }L B BRI
]Eff]ﬁfu?J(2004) % [HBIE72005) » Jen-Gaw Lee,
Frances Su, Ching-Lyang Chan, and Hsin-Yu
Shan(2005)> Shan, H.-Y., Lee, J.-G.(2007)> Shan,
H.-Y., Lee, J.-G., Su, F. (2007) > Lee, J.-G. and
Shan, H.-Y., (2008) -

2007 0% [
36.8% 0
20.5%
16.1%
2006 10% [
0
33.1%
14 5%
10.8%
2005 46.8% 10% [
34.4% 0
29.6%
B RS A f%ﬁ?iﬁ'%% I * B

[l 10 S AR A



2007 0.2
p ol
43 4.3
42 42
3.9
2006 0.2 [
4.5 0
43 []
42 42
4.1
3.8 H
2005 0.2
i o
43 43
42 42
m @ @ 4 6) (6
AU BT

i 11 %g%%ﬁﬁ@ﬁ@
BURE:

ETE 17FJ[ 1 r?}%ﬁﬁ;ﬁﬁ }fq’?ﬁ’—?’]‘@ Pyl
A EIEPRRT L pRY S R JF“:"’%W
I SRS BT L
- AP AT
FRE A s - TR B kL
2 B+ ORI T 8
BGTHRT [ HEES Y S
B 14?xf Y %’IHJ‘ r;F’I :ﬁmwv ;”fﬁj
nﬁ”’lﬁ%%&uiﬁﬁﬂrﬂ-—?q - A E?J ~ 50
S OVERIIERE o A F R VS R T
F'?Fﬂ Bk o

%\D off =

RE
é%ﬁ

15

AU PP 2

T S RIS SR g
S EERIPURFAEL © (1)F #5653 12 BIRL 21-40
o TE] > QPTRR ~ {1 R ATRRYSE
2EAER I VA PHIGE T H AT '71‘*1

GRS B R S (
s.qbzgﬁ W) KRS (47 80% FuZES *I/*r]
TR R ARSI (5) 15T

AN RESS %’:Eﬁ;lﬁrﬁ oo U L Fb‘ﬂﬁ
“%ﬂ?ﬂ’ﬁ@%ﬂ*”ﬁ“ e TRVRTED (6) 7w T
s E qéfll'? SOHH A lclgjl
ﬁﬁljﬁjﬁ J%{I%&

A FHRR AR R AR RS E T
TG R F ) 30 I RO AL i aﬁ&
RBv R oS S5 i - %g[yy?\g[&'ﬂﬁ g
TS R HALE P 2 2R B R
Vi EE R 5 (2 T 9 ’@l}%i%ﬁ%‘}
EARURL - 1R AR e ]
TR RS VS BT UH

e U L R e T I TP E (8 S
BURBREHVRH A1 A - 3 IR
SR - LSO AR sk
YRS R IS

Ph= T T EHHEEIR R AR 2B
e H’FEE” R - %ﬁ@ii 05 5%
B R EHET R R - AR
B”W%ﬁﬁwﬁﬁw‘ﬁﬁfw’NHWP
FR] e i BT S0 S e

\\

A HHEMEE (o RO RN )
T YPrpia e R g e Iy

5 U ORI A AT
FUR R RLH L 7 P
i AR 104 - Y
- T BB A
F% PSRy > PR SRR RS E !



BOHSH I BT

MBS 5 PRIPRE - B (R 5

A P B g
FIRMEERSY - S| R IR - 2
2 A1 S SRS S - 2
#m?f“gﬁﬂ@fﬁWTEGMMWﬁw

A IR ERE

7 lﬁﬁf F‘%Lilm?'% ?i_lf;%lﬁl*‘ﬁ R A
RO IR B

RIS [ R PR L
I R S - i[l%t%mxp}ﬁ;lﬁ?r <HE
OB o R R R e
Bie Ry }"—LIJ SR EPRLT RN

it SR [y 4 FLRLEEE g S E I
F r FW[E{E{_;" SEY )IE%J]‘ N cly‘w [J PDCA
PEi7EL -

AR

RGBT ~ BB o
ATRITOREZD « R 7155 5 1
FIEg 5~ g %'HJ'E’Tﬁ 1o 7
w1~ s 5 SR IR FR T R 125
A FEIY #h= o ’%‘%Tpﬁﬂrﬁ{%:ﬁ*ﬁafﬁ
TP~ [N A R B
FUR PRI TRE L SR Ay
I iy I SRS A s
SRV BT TSR T L S SR
BRSPS T 0 S PR

TS SO A ?ﬁ%’%
[olgsZ B o de i RGBT S
el posp ORI « [ wpmﬁ%?
= [ FHHGRARE S Fﬁhﬁﬁiﬁ!sj?ff
T -

Tt B3

= R~ TEAR(2002) o BURSS) B 5
¢ RCMEE [/ [ﬁ AT T2002 =+ %
NPT TN P
[ AR g = 2 %i*?‘fﬂ‘%@éﬁ Fﬁ'%@ %

A B (2(2002) 0 (1 ;"srﬂrr B
HIF ~ TR R V?IZI“ F2002 &
RS RS S 07 1
P G e 2 SRR e

SURIE(2002) - 7 LT B SR
Tl S ST U
oA 72002 SRR IR
BFAE M FLEE P 2 N
ik %l?rﬁu Y&

F o wRTS ?ﬁ']rlm (2004) - TR
) [ P O LR
{5 > ELTA2004 “ﬁ%‘”[,ﬁ ?”i’g}f*ﬁ” R
Rl & - FT LR

BB AR IR AT - 2R
S L > 20050 TR
YRS R AT
TS TR T > 56 » 46-63 »
CREER iR R e T e IR

Jen-Gaw Lee, Frances Su, Ching-Lyang Chan,
and Hsin-Yu Shan, 2005, “E-Learning For

Teachers On Water Environment

Education,” ITRE2005: Research and

Education on IT for enabling the next

generation technology development

Proceedings, National Tsing Hua University,
Hsinchu, Taiwan

Shan, H.-Y., Lee, J.-G., 2007, “Innovative



B e e T

Learning For Water Education — Taiwan

Experience,” International Technology,

Education and Development Conference

Proceedings, March, 7 — 9, Valencia, Spain
Shan, H.-Y., Lee, J.-G., Su, F., 2007, “From
Expectation to Evaluation of E-Learning -
Experience from the Water Education
E-Learning Project” » 37= fif F[ﬁ@@j %z—??l'
5 P 7 gy & TWELF2007 > 5 /]
181911 l’g’iFll%ﬁ%‘f’ﬁ%iﬁﬂﬁh?’""ﬁlﬁ*é‘%
Lee, J.-G. and Shan, H.-Y., 2008, “A Large Scale

Water Environment Education Program

Executed in Taiwan,” The 2nd International

Conference on Educational Economics

Proceedings, Athens, Greece, August 27- 30,
2008

17



Review of the Training Program for
Teachers on Water Environment
Education

Jen-Gaw Lee” Hsin-Yu Shan~ Yue-Hwa Yu
Ching-Yuan Chang  Hong-Yuan Lee Min-Hao Yuan
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Ching-Lyang Chan
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Abstract

Being an island nation, the most important element of sustainability is the water environment. It is
vital to quicken the pace of teachers on the job training in order for them to educate students the
importance of water environment and the ways that they can help to protect it. Consequently, the Ministry
of Education, the Environmental Protection Agency, and the Water Resources Agency co-sponsored a
3-year eLearning project to transfer the core knowledge on water environment to the school teachers in
this water education capacity building program. In total, this program produces five eLearning content
modules and 80-hour asynchronous courses. The course topics not only covers science, ecology,
engineering knowledge on water environment but also include social, political, and economical issues
encompassing water resources development and water environment protection. Based on these courses,
seven eLearning programs were delivered and attracted more than 12,288 participants. As far as we know,
this is the most extensive eLearning program dedicated for teachers on water environment education in
Taiwan. This paper presents an overview of project and discusses important aspects and effectiveness of
the very large-scale eLearning program based on the analysis of questionnaires to all the participants. The
results serve as the most valuable firsthand knowledge on eLearning program participants on which the

planning of all future large-scale eLearning programs should taken into account.

Keywords : Water Environment Education, Teacher’s On-Job Training, eLearning
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A Study of Environmental Education
Integrated in Life Curriculum by
Using STS Teaching

Wanchu Huang', Shih-Hui Huang , Yu-Ting Yang

Abstract

The purpose of this research was to investigate what teaching activities of environmental education
might be developed as STS teaching theory integrated into the second grade Life Curriculum. In addition,
the researcher investigated how these activities were carried out, and their influences on students’
environmental awareness. After doing qualitative research through the activities, the researcher collected
the students’ material, did informal conversation interview depending on teaching situation and students’
responses, and then analyzed the influences on students’ environmental awareness according to student’s
responses and materials.

The activities were revised from the original materials, and matched up with the school and
community environment, after which teaching activities were developed on the basis of “environmental
education”. They were divided into three subjects of teaching activities. The first subject, “beautiful
campus”, encouraged students to investigate the plants in the campus and introduce them. Subject two,
“discover our community”, led students to visit our community and find out environmental problems in
our community. Finally, the third subject, “environmental protection”, used picture books and films to
help students understand global environmental problems, and put environmental protection into practice.

By reflecting on the teaching process, researcher noted some challenges teacher faced when
instructing environmental education via the STS teaching methodology, as it was integrated in Life
Curriculum, such as lack of problem-solving ability, undesirable of weather conditions and lengthy
activities, etc. By analyzing the influences of the subject matter on students’ environmental awareness,
the students were exposed to the dimension of observation. The dimensions of self-discovery and
self-awareness could be targeted by the different activities designed in the curriculum, and significant

improvements were noted. The dimension of introspection would rise by continued teaching.

Key words: STS teaching, environmental education, life curriculum
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Challenges and Perspectives on
Natural Disaster Risk Research

Chiung-Ming Lin" ~ Sheng-I Hsu"

Abstract

Taiwan’s environment is under a great pressure due to high population density, improper use of land
and unsustainable management. In fact, Taiwan is a hazard-prone area in climate and geology inherently.
All these make Taiwan suffer plenty of natural disasters.

High disaster risk areas suffer plenty of disasters. It will affect the national sustainable development
if we can not reduce disaster impacts effectively. Typhoon Nari and Hurricane Katrina clearly show that
physical or technique-led approach can not solve disaster problems solely. It is therefore necessary to
reduce people’s vulnerability in the integral economic, social and environmental aspects.

Due to the devastating impacts of natural disasters, Bogardi and Brauch suggested extending the
human security concept by introducing - “freedom from hazard impacts”, thus emphasizing the
importance of environmental dimension. This concept corresponds with sustainable environment,
sustainable economy and sustainable society within sustainable development. The conflicts between
economy, society and environment are not only the core of the sustainable development, but also the
inevitable challenges of disaster risk management. Natural disaster is as a cause and product of failed
development. The interdisciplinary ESS (Earth system science) and integral HRV
(Hazard-Risk-Vulnerability) are not only the trend of natural disaster risk researches, but also the key

factor to reduce disaster risk effectively in Taiwan.

Keywords: sustainable development, vulnerability, human security, disaster risk management,

Earth system science.

" Ph. D. Candidate, Department of Geography, National Taiwan Normal University.
" Professor, Department of Geography, National Taiwan Normal University.
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A survey study on the Residents’
Cognition toward Ecotourism at
Tauyuan Community in Changhua City

Mao-Wen Wang  Chao-Cheng Li"

Abstract

The purpose of this study is to explore the Correlation Research on Tauyuan Community Residents’
Cognition of Ecotourism and Participation Attitude toward its Development in Changhua City. In this
study 357 copies questionnaires sent, and 258 copies are retrieved and valid. Researching time was during
August, 17 to 31, 2007. As indicated from the result, the Residents have three positive cognition of
ecotourism principles which are environmental education and interpretational service, environmental
impact and resource conservation, leading role of residents and benefits feedback, and three positive
participation attitude which are understanding, attending, coordinating toward its development in
Tauyuan Community. This study also reveals that the residents’ belonging to have discrepancy on
cognition of ecotourism and participation attitude toward its development future, in the mean time, the
cognition of ecotourism difference will affect the residents’ participation attitude toward future

ecotourism development.

Keywords : Tauyuan Community, residents, ecotourism, cognition
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