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MERRREZRANABBRBE ALK - LRAEHEH-(H19)
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BHAZE—F BHERAREMNEEREMNLEEF? (H27)

ENHHRE  BEFFGPITHAR c FRPEERERY > MFLHER - (H30)
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H5 (B mfes ")
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The symbolic species, by Terrence Deacon, 1997.

Demonic males, by Richard Wrangham & Dale Peterson, 1997. ( Z2A (it 7)) - #ARCORH IR
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Civilizations:culture, ambition, and the transformation of nature, by Felipe Fernandez-Armesto, 2001
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RELARAREE L ANA
B FAREFH M A
REREEIRALHEE

2 BRLEHRARIRE

(—) Rt : AR/ H £ & (Conservationism) — 33 £ £ (Environmentalism )
HEEEFEREXH ?

(=) ¥KA - BEESAYTH
1.2t £ %3EE X £ (Reformist environmentalism) /$ki#3E ¥ £ & (Radical

environmentalism ) (Shallow environmentalism /Deep environmentalism)

2. A% ¥ % (Anthropocentrism) — 4 % ¥ .5 % (Ecocentrism )
3L TERE | B ECERE B S5 B YE | Light greens/ Dark greens/ Bright greens
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o -RELdVBaRBRHEL
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ERE % ]
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BRPIR | ZBRAER - HETIARSRERARIA - HRE—BR - &
RBRBREN1960FR R - MSERRERESN TEmR, - &3
B2¥  WEEMNS BRI R ERAEREN - AXTFE ¢ "=+,
SHRES " =H4K ) AR - MERRTER  AEHFRRRER—
EZBEFHNEENHE  RENRERHRRR - CXROEESEHE
SFHIRRE - BN > BERRLRREH A B - Fke s
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E—EBREENEET - (Worster, 1982) MERBRRNILERRLHR
W BECHHRL R - CHEHRNEE - Hit "Nk —HRNS2HH

1 (FiE2) BHEEETRRELAMK » Miesh 1960 £ K » 1970 5 K+4 - (Miller & Roth-
man, 1997:xiii) ARABEHZFTE » LRQL AR L |RK G452 A John Opie # 1968 &
A RAMARERERY  ARARXPRANEGR 2 EGE > U B AARER kit
FoEIRBLGHERAET - ARLRBEARRAF LAREHNE > LHEAPHR - €88
HEHHFLAT - (Richard White, “Historiographical Essay, American Environmental
History: The Development of a New Historical Field,” Pacific Historic Review 54, no.3
(1985): 297.) AXRBEARIEE 69454 - 3R8 Opie HA T MAERR A AW » HMBE
REZT 5L



wRA LM AR - EERET 413

% RPN - IS, - HERLEN -

AXRER - HEMNLFRNRERE - BNTE - LE-PREH
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B AR A TR 2 SRR BN ERRRER ? RAR
1 7 ERHE A MRS EREHE ? 208G EMERS - THEE
SRAIPIE - 1T AIEER - AU 5 - A HRREURRREN S
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A TEREREEE ) MERNTFRA RS - PR TRERERANEEE
RIS = - RERREFEAEBNERORENERG L - BRNRRER
% o A HIFE 1976SER1TE 199858 1k - BR=RWE - TSBE (&
¥ ) (Environmental History) BISATISOR - e AEBRMEFZE
% > I HESRERAX - DWERMRNS I Z ERER - .

BERIFGHA MR - AFEDE PR EBIRAT - TR
SHREE - FINBEARRREE - EHRERREFERNNG - B2
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RE - PHERFE KRB -2

2 THEFLHIXERZAZNAG (AVRER) -BREFERERLAZES (FTL) ~
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ERREY - RN - BIRGIRFNRIE - (HERER1970FRFR
o IRRAEARSGENRROPE - MEHANNS  BEQRRLS
AERENEE— DEURTEREER,)  WSCHASBRRENG - (R
FatvEE - BENEFERRARNTTRIEGHE RARREREESNER
7 RER—EHA T ERBRE MR - MTERINRE - BERNE
R - AT ESRNNA © — - REENE - BELRAERAER
RENPIRER - (5 28BS - i BESRE - ENEAMETE
R OHR TR, A% QRZERERWRNER - RILTTRMNEE - Bel
A SRR E B TREHEFSEY - B RIIHE - ARz
FRHER - BSL HEMAEL " AREREARRGIEN a9
EABNRER - ARNEEEaKFAYE - IEBENTRMERNE
BER  ETAAEGHE - REZ  BEREKER - ABRLARREENS
REARG - HEDL T 23R4 NERE - FERABETRNEERKR - 888
EZHEMNE - RRREEHARBNES -

FH b RESPIRNENYSR CREBERNES) - BESAE
REHERERESE : —ERPECHEZR | B—RIBABEIHRL
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SN AFNEREBMNEFS AR - o (Merchant, 1993: 1) FBUSEHE L -
BRERE _MED > BREDUERERNEENREG | —B14925FR/me
BEPREPESEX B FISEMITARE ¢ (Crosby, 1972) B 1969 EXE K AR
Wt BB AR - (Worster, 1987: 87~88) RBE - KBERHE  BRTH
BRI SRR - FUSHEBER - BT 2FIEAlfred W. Crosbyil§
14924 » ERERABRRESENEERRENEE - AREREARE
B ABIHMYEN "ENEE ) B HEEE  ENEBRNE
B EHEERNEER  ABNKEHRGED - BIERMEENBIRHhRRE
2 A HEEGRQIHIIRY 2 - DIREE—-EHFNES - G197
James Lovelock | "ZiE (Gaia) : K2z 1S - ETEMREZH
AEFR AR -

Wz BRESER: 'BR, - "RE, - T4 ZBY 28+
e TRIEEE , f "THE, 2% REGENSHALERCNEE B
HHER  BEUNES - R%0RAdam Smith « Karl Marx -+ #1Sigmund
Freud®$ AN B HERNEREE—H - KBS HEERCRE 2N T e -

(Worster, 1984: 1) ;LR BRIBEHNBHES -

EPREBAERE - KZUL TRIES , (environmental history ) Sk
- BAER B TRIEE , IR TBR, (nature) BEYINRNG -
RA—ESTEE "HRE ) 7Nk AANERE - FSRERETS
afER e AEE HEB THRIE, —F ERAREE TEAE, NERR it
ERVEBEL TBR, X WEERESRAMERE TH]Ee, WS Ty
R, - AR FLL THEBE , (ecological history) R TEEEE |
—ZH > BB - (Merchant, 1993: 1)

S-BESEEZEERE B TRENE - EEEIRNRTE,  HIE

3 #aM3¥H®RFKH¥ R Roderick Nash, “American Environmental History: A New Teaching Fron-
tier,” Pacific Historical Review 41 (1972): 376; John Opie, “Environmental History: Pitfalls
and Oppertunities,” Environmenial Review 7 (1983 Spring):13; Donald Worster, “History
as Natural History: An Essay on Theory and Method,” Pacific Historical Review 53 (1884):
16; Richard White, “Historiographical Essay, American Environmental History: The Devel-
opment of a New Historical Field,” Pacific Historical Review 54 (1985): 334~ 335.
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BHHE - BEE - RRE - EEHBEEALE > (Merchant, 1993:
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Fcharivari ; - fERFIEBNEEH - SRpbEEEE R RERLARET
#1 > BHEHE - (Hughes, 1983: 3) [charivari , FNEE2IEHE LT
¥ ALUEARSTRZREARNREHTEEcESE - ESHBEX » BHR
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MEF  MRERENHRE  REEREERENBENESR - RUGRER
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(Z) HRVEERS
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#51H - Worsterl§$tHABER TR =8 :
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BERSBFERGTERERNBAR L BREENRAGQHNERERR
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HAYRHFE - (Cronon, 1990: 1122~1131)
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FREXENHR (28 - 88 - dd b B - Bis - EEy
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BURHY UL, Rt -

AT EERERHRNAR - FREZERES FRIKEE = ENH
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WIERR A RAMEE - 4 3FB2EEE > ZERENATERE
1.Introduction to the Field (BREEPLSIHES)

2.Studies in Natural and Human Ecology ( BRI AE 4 RBH5Y)

3.Human Ecology ( AXi4:-HEES )
4.World History in Environmental Perspective ( BRIESBIRIATIHAE
#)

5.Major Regions of the Earth (3hEk+ BEEIKFIBEBEBRHE)
5-1. Europe (BXIBREBYE)
5.2. Africa and Latin America (JENHIR TEHBESE)
5-3. Asia and Pacific (881K TFERIREE)
5-4. North America (JEZEMNBIEE)

EREE - DULENRERARRBREE - B85 - JHERRE
HPRENESEERR  HhREERE TERRER T4 ARNEZ A Willlam H.
McNeill 5 k1 + McNeill £ 19798119804 + 43 Bl AR BA B2 151 5 A R 1 57
e —B (BEHEA) (Plagues and Peoples, New York: Doubleday,
1979 ; XX B EREIEE & 1998 FEHEINRTXLRR) » 5—2 (AR
BUIRGL : — 4 RBEENEE) (The Human Condition: An Ecological
Perspective, N.J.: Princeton University Press, 1980) <« g1 Donald Worster
HIEZEES  BE+28 BARSERERRENMABREERA TR
ENS T - HERE LERNERE - A EEXRIRET AR
& FREREE  EEWERE  EERERPBRT -

BEMURAEZERELNVEBESZIUR-— (REFH) (Environ-
mental Review) FISBERL - £ - BZTAIH 1976 5 - 1990 F AR

(P FSR) (Environmental History Review) ; £19964F » (RIS
PR FZEES Y 1 (HHMBEREF ) (Forest & Conservation History) » IE
AED - BB (BIEEE) (Environmental History) - (FFHHERRT
$) 25— EEERHFERRARIENET - BFHEEE Forest History
Society)¥#8 - &TIF + ¥#EHal K. Rothmanfe (\REEF) ik : "H&H
FHHERNES - e ARMIBAFTNRR » (AT REEHERBEBEREN
HATIRIRERY - EEERAVEIE - T HBESESNT L - B85 ARRNRE -
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FEARELSENSERHE - WEBRARILIS I - BEE AR
W, - 1997T2B U (RES) - ERRSTYNG SNSENRESR
g - EERR  BYERRREREMNERE  CRBAFE -

(=) BRBA TR M AR 5

EX LRESBEENNERES : —RUSB2ZE - RHNENNE
SEEERRRE T RBREE  RERENH G AROBENE
BE; = - MEREARAARBRR - R T REHANHTE - UTHEE
HETENEE - RARBEHANER -

B RBHEEHRL - —mEZERRHREERENERNES
RESNEEERNGE - RRELHREREENER - WEARERER
HARNRENE - 5 EREENIRR - SRR B R Joseph M.
Petullafy B e 25 - DIVESRED - f1RR © " DI— BB MR - RBEwR
AbE  BUG ~ B  RER-RERSULEE - DTGBt T R
EERy - QIPHEERY - ; (Petulla, 1977: 36) Kt - H55{SREIESYS
TR Ui RN R s s RENE - R R Petullafily - WIRRSE
RRERRBFIRARBNE - FRPetullaglR « HMHRSBIE ISR
PR - BERIRECER AR - WEHA - FE g MRs
fEENEEEE: - FIPRMNEREN2ERA B INHRE - EHit
—YHE - PetullaBiZE4E 19765 - MEEBISHHIPIFERE & EITRLAST -
MRBER —ERENHRGE  EREEERERENAEEE - sl
- B - Al - BRRECUES - SRR - QB ETRATRAN
RS - Maw 2 "ER—BRE, - TER-—RER, - MEXIRERE
0 TR, SRR - BRTGRRCHATIRE A DB
ENHREE - BEHRT - BitPetull aig RBURITA A LIy - THRUSA
EETEG  ~RERLIRNAREREE B ERRERRTURE
RBRFHEZTHEA L - (Petulla, 1977: 37) SEMRE - REARMHES
FRAK - BERSNBINTRNIER -

H_EERE - RENREXR  BRAREATRERT I - 8
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RIMAGHBRREIROHEERR BB ENERBERG-—FIEHK
THEE2ER TSR HE, c MERAE R8T FRENSGHEMS
M ERAEEHAIIEY - RUVBERERE - RRSBESOMGARYS
B EESLE MRS BB HHEENES - SEERATENER - —&&
A > FHE2F]CrononfyER » (Cronon, 1993: 5) KK "HERE
B2 RUESHRR - MIEDBGRE SR MLARMER ), » ERR
BN E s (Cronon, 1993: 16~18) MftfEH B ARZ(ED - HERT—
B - SROFESEHEBRANEE - (FELAEERHASEE - fomX
B (New England) #EA—LRIRGIRNBREET RN - —HREM
2 CrononfE AR BRBEGR LM » RIFt @BV BLRTAR > BHFEM - E—%
FEERN  NRRETHEREREHFSCGHRE I  ARRESE
HERHR  FEARRSER - CREBHE  HEH—ETZRANH
BAEX - FEREETIRE - LAEREBE - DEEBEHGARZ
M BRI -

BEsmE=MER  BEREW " BRER, WATRS T - 85
TEERS R - BEH1960ERZHAFEEBEE (Fid - M
X BATREE - BAEERE - FigR) o HRTIBESEDN
ZugiigE4 - (Cronon, 1993: 2; Merchant, 1993: 1) {HEUESHHEEREH
RHEF - RERECRENHRKS "BER, NER - FPRERERS
TErENABENARBESBERES ) REBATBIEANER - EREM
BIEE G EARANERE - MADIR 7 B8R HHEBUK - 2R T RERS |
HIEEER - 19305ER2% - BB LREREFERE  FEENE
WMINBISRERB NS - BIBPERNE Kt R AR B R
BPR  BREE  BRRARBEUNRESERER - BB AKEEH
BIRE MR - BEEAER - RRENS IMEYSRBaing - LB
BEASEHNRSENES - CUPREHER ERNER  ER5%E -

B S prf FAVERES - MR X RATRE AR - (Cronon,
1993: 13) HBERREEVLHBRIERF M @ HEEBANEENG
HREHHE BRSNS - MAREEA—ARE - T ERNEER
HERREERER - Rt - AETRRERER  BIFWHERREEAS BN
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AETE  FAARERENERE - W EERFHAIPNSE (KRR
AERREAAAZRAENSR) » WHPETREN-REPRAR - H50
REEEFN "BREE, - AIANARBHNARDPZIER - 5 BE
BEFEMNEEEE @ "THENERSF-EERNRE, - T8R
ASCEEIEBRERY, ~ THIENESRABRERELNER - TTEAHE
BEAM, - DRBEEREREE T ABETRBGSRERANE—RE - Hfl
&9 - AUNBERJREFS - —RERERER RS © T BFRER
B {ES - BT ESEANNERENEER  BEELET RENTRS
¥, IE:2% » (Cronon, 1993: 12~18) RISLELFRBEEELGSH
RKUAXRBLRARPHERRS - MARRERRER - £ERTLUHERHA
SN ER - (Hughes, 1995: 1~16) * BB LRBRREFREER
¥ - TREBBATEER] -

HRmE - B BERNRBRNSES  REELNAR  #8%
KRAERBAPRGENDL - UEBRENEESHE - KAWMEARTET
ElRZEs - A RRERRANSEEE AR - RERMRENSREYE - TR
HHWMABRXERNHRE - BE—EEF - 3 : RPRERIN AN
EIREEE - MERANTR - EEASIGERGA - AINEERRLARN - R
BEBRE - FERBIRESGR - NARBRHMAIRRARHORE SRR
TR SRR FERR R © RESRIRELRIER - ARERABN R EBIENLA
f& - WS : FhEENDIR - EEREEREERIRR - TRER
HRRAEHERRALT -

ZBHEFERNFEMSRRBBRNESR

4 AiE—%E B&HGHEA = Alfred Crosby 8% & %4 (Columbian Exchange & Ecolog-
ical Imperialism) » AT hHREERBH  BRKAREGERING (ARFLTH)
Stewart Udall #55 TR %3 : 858 1930 AR MEFRAR AR FHARE » EF bk
A ARM » B TRAA OGRS KZ EBRED - (Udall, Stewart, The Quiet Crisis and
the Next Generation [Salt Lake City, UT: Peregrine Smith Books, 1988) ,137~138)
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(—) BREREFAZAH

ST RERRRNBEC % RESESRENER - TR
Fl —REEERR  AXBIBERE 0 RIESH1960ERKBEB IR
B4 s CRERERE  AXBRERE - SRS SRR E
REFRBE  FHRTHAHHE KRB ABFIALR T E (transcendentalism)
HRERRIE - ERVEEEHE - URFSRHRSHEE - Bo gt
oI -

1 #%H:#%ik

TREEE | S REENFERESTEEERNREGE R
B BMERERIEARBEDNBRIEE  HhEENE  k—HE -
BREA RSN -  XRBRREXTERL—MFE (Fokd) @ K
BN : H1960F 1970 ANBGAEGERBRRENEN TR H
HE - WHENEABNRERGRIHK - BRT "BEYH ) fEHELRE
RETHZE - MAFHAERNRE - HLOENRIES - FEASHEE
B - WFEWANNBIEERS - ARBREBRRCE 0 " AFNBAR
A EANPZENMGR, - ZHBEASEENHAEE - |
BEFIHENIE  RYIRTRHEBEES - HER AHE RN
R BEARRERRIHN—B > MHAMYETSE  RRES - EEHER
R - MERASNEESLE  WHRHEE - ELERNS > BEEH
R - AT RRGZERNVEER GBS 0RE - SHaREERHE
5 RAIANBETIRE  BEBARLLE ALTHAMLEHAY : Robyn Eckersley,
Environmentalism and Political Thought (Albany: State University Press, 1992); Warwick
Fox, Toward a Transpersonal Ecology: Developing New Foundations for Environmentalism
(Boston & London: Shambhala, 1990); Peter C. List, Radical Environmentalism (Belmont:
Wadsworth, 1993); Robert C. Paehlke, Environmentalism and the Future of Progressive
Politics (New Haven: Yale University Press, 1989); David Pepper, The Roofs of Modern En-
vironmentalism (London: Croom Helm, 1984); Timothy O'Riordan, Environmentalism. 2nd

ed. (London: Pion, 1981) (Originally published, London: Pion, 1976} £ A4 A AP TR
PREFRE A F LA -
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BERE SRR TINRESS  SRELEFEENRMLE - R TR
ERZBNERERY  HEESESE  E8% LERRENRE - £8R
HWENELS L > BRAFEIMEHEASERRRE - REERER ' =
B TR, B TR RETHRE IR - 1950ER2% - SN
BEERNY - EHREZER > UERERERTE - Barry Commoner #
(BUEAER) B89 BHBHEEZRRERERRVEE @ A0 © OFEK
RIKIEZ 22 - BN 53,000% ; (&R 242 - 38/m5,980% ¢ A
P ZEEAYKSR - 1803,939% - BRERBAEICESS - EERGIRAE
B% » EFnET Wi gvRELE  AREAHEES “—RERKRZ
% BB TENEE - FEFERMSSWESRE - FLNRRERE
SRS IBUERIEE 19505 - RESBE —ERI BRI REE - R
A BEEMNBOENAE  KEBBUEAER - BRERTSNREENES
(Young, 1990:x) MRS » 1960ERREBNESLER » FHRREL
+:(Rachel Carson)fIK{E (FRFEIER) (Silent Spring)fiitttk - FIER A

HNeRAERIVER - TRRT ERNRIEED - RZRREAY ARRERN

BAREEAHBRFAZETES - NERTRETHMENE 7 R TH
BHRANHRE - @it - BUETHRE TRER , ARREZE -BEE - ZR
K4 - REEWEREEMIGENBERE— "RBE¥XE, (Envi-
ronmentalism) - & THRIER | EHENSHTE EENEEKR B
Wit REE WA - BEEERERRNVEETR  ERRHARERN
% FERAIS -

2 BB RARFEPREGER

OHAERRECRNREE REERE - BB+ /\HcE - IREEH
B RETHEANWBRERREL - ZREEELUEHETN > ERRK
AERHERMEGHRE) - BAMNEHNTEGRRFEE  FEERASER
SCEARELE - RBFEH AW ENRE - ZR-Huttice@RE & RHE
Bh SRR 4L (Ralph Waldo Emerson)fJ3E - (EERERIEREN » BRYE
Bt - BB R FETHERNITRER - DERSEN.OE - SERET
FH - RETEHRRVHR | AXENRBRRERTER(Conservation
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Movement)JEAEIRIE - Hi40 : Alexander WilsonB{EEHARZE + HAREHN
BEWE - 5@E&5HE# ; John James Audubon HiR (EMZE) (The
Birds of America) » FIHRBMEEEM  MEERZE  BAAL - HiR
%% (Henry David Thoreau) $EEMK ALIR (WEEEE) - DKISEHERE
ffiWalden Pond B ¥ % » BEERANBRBEKX -

QEBEFEBRIK | BRSEGS N NI Y It e ENR
B BITRFFFIMESRWAR - AL - SR ARG - Bkt
FXEEIHR (B AEREEHE - B% - g - URXEH - BF
FZRFRE)  RERADEENER S (FUMEHFERSESE) BHE
FRE - WS WNEORWA TR, R E ABNTR -
AR RS - HARIARERME S NS URELEE
POBRHBERGGRENER - BRHHEURBECHRRRREER - #
2 {6 Pl R R ORI & R T - BINERBRR SRR - BR8N
BHITHEE -

RF—BHBEERE  REBRAESHARENNTR - (A HENRSBE
BEIEEWT  EASFEE - —(ii2Walter Prescott Webb » B—{ij& Ja-
mes Malin - Webb 3R ER - Malin RIS ES BEHRN
#Hig  mE— B2 EZ | TumerBIRMEEE R (FRT—H) -°

BO1960ERZ BATHILE LA « B ARNRHBUEER » #l—K&
AR (BT - kF - - AaREHM) (B8 "HTmL, RS - =K
HFE R PIFAEEES - MILHEBL THRE R | SEENRERTR &3
SRy - BRI TER PR ML TS BHRSENER - KRR
BN - S8 - MR ABFESEEBRS ZBMHARGR - BLEMFE
ESR > 8L Donald Worster®ehFgERIHIZE « William CrononZHisEig
MENHRT (FRBH) »H SARE - SHEENP ARG F AR
HEAEES - P1990FEAKIE - RBRESVESRTIBIHHE T - (Miller

6 AaMig > Trl 4% John Opie #HRN Bk £ ¥ F 65318(Opie, 1981: 79~91) ; Michael
J. Brodhead, “James C. Malin, 1983-1979,” Environmental Review 4, no.1(1980): 18~19,
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(Z) ERRMBRZESRERZFS

Bt WEAKRETHEMANTR  ERXEBARCSR
EEENEE - BEAEERBERSHENEE - MITEREREN1960ER
%A - MEHERBENY - REL97GERTE - HFEEETIERER
BUERRSURS TR - RRYPEEANRER  SnlERNRRE
2 - HERAELR - RHFRMEE - RTESZENRERCBEER=X
REEY - HREHSREERMRR L VEEY - BNeeE - BNE2EEH
REHNNESRRZ TR - WEREEBDFE : "9 (196020
THRESTHA , (1960 19864F) ; 7 Eamiidi, (1987THES) -

1 R-RE:RELMAG THFRL (1960 F25)

RERENVERRE  RIEERSRAL "BRER , RROMAHEER
EEERNTMLE - HNREUIRZERAETNEBRETE  BilELE
£ Walter Prescott We_bbﬂ]James C. Malin » £HZJames C. Malin - B
Bt 192054 « 19304/ - REMALBBELE - (ERERIEEKRE
FSRE  FESE > FEFREASEAREENRER  BfaCA)
ABECTZ/E > BERBE - (White, 1985: 297) Rt RFRR LR
(IR - BHERRY - B bR E R eZM LI - (Worster,
1984:1~4; Miller & Rothman, 1997:xii) RERMT : ffEEEPERD
EAREE - AR L FEFENEE - B5E E1+-2580  HEft
FRENHR  URRERAY  HEERL TSR ESERsES
#& (Turnerian School of Historiography) Z 5 3l% - REABHEESEE
ZARERER - '

¥oms el —iEl - B FEKarl Wittfogel EEH & fERTEENER -

7T REGBGHZ . — - FRALARYEXRBRUG LM s 1987 F . = - BRIANT
o AHE—F REFANEILE TREBR] (ABLAGTE (ANHEARAXARY (Our
Common Future} )} ; = - Donald Worster 83 %4 (X B #A) (TheEndsofthe Earth)

S5 5 1987 AR RO RE SRR - B MOA Rk n 5 65481 » E A 1988 4 M4 - B 3k 1987
S RAUR B RGGIRALHE -
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R, - ERREMROAS  BRETHRBNVER s
% - BE19295 - EREREW THENEARNEY  aFEKREECH
BHREE - AR —EEAFEES —EEA  WREE - 19574
Ry EEEE (RAHY - BHENWE) (Oriental Despotism: A Study
in Total Power)F iRy - MARBRBUT THNEER - BERTNEENHE
BETRMER - BtfERNERBEER - SXER KRR
e BHBERESRM - (Worster,1984: 6)

ot REREENARROGESNHERE  BEETERNER
ANEBREAEBEE - BUUEABZREY] - fR#ERobert NettingftyiH
7% ZHIHEWSUE AR E ZERBNHR TE | OB IREBRRBA
7 QSRS SEIERRE - O ULRFEHNERBRIE - (Net-
ting, 1977: 4) ;EFEPIRG AAVEE » B —RIEE - B SUEAEBHEE
5 TRIEENEE , RERSULBSUCBRNEAREE)) - MRTHETERS
FREY - AEESHRLA: - BRBHNREPHANEITE - (Worster,
1984: 7) RLIBERRE - FRIEEERES THIVESH -

-l HEEENEEHES TEREBEEZN, /Y Aldo
Leopold - flfE19405E RN BRE (WHuElEEE) F1(A Sand County Al-
manac) * FAEREE > HEEENEXR— T LmE, - B2 TRULR
AEEE#E | (Thinking like a mountain.) &S » HEFNTIESEA - &
PIEER  RESERES "HibmE, WS SIERFEBRU " AL B
FHNEE  ETMSHRAR  EREKERSBNEHm— TERBE, R
jt + Aldo Leopold L {RERIE SR MIATRR L) - _

M2 - HEEBESIRHEER - FER Karl Wittfogel f34: BB BUGZ M
% « BIEESRBRSUE ABBELE - SUkAldo Leopoldity - f B8 88 + &8
R 19605ERZAT - [ROEILEMBTHEE - B TR, B - USRI AHER
BYBERHAZEHERNRE -

2 BB RALHES (LM (1960 % E 1986 %)

R TENS EERBNEREEZS - HEE— BRI T #URNE
B - GECSESNESWRNMER L - &N (FFNEX) BT8R
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AR ABEE - NS > SBREBHREERENEES _/5H &8
Bl KBEIRT - UREBSRFTEEOERENAE - BE AN
HERS - EERECHENEREPRRR  DLRENEREAER ' §
BT ERARHAEABIRNEERE FEARTHRZFAL—BER
B FHAEGERXK  HESFECTHNEBERX - avEF - AE
BRANER 8% LXE (MRS REBREEE=1+—38 "
(McCormick, 1989: 47) BREFHBRENRREGRIEDGKRIL - BN
BRERFERREEENEHNREERRE L — - (Fleming, 1979
27~34)

EERNNEAR XEBREESREE , (American Society for Environ-
mental History)s{if 281 » HREHENBENFN T 3% - GHEAIZ
3 « —fiBSamuel P. Hays - B—{ii2Roderick Nash - Hays{y5f%2 > B3
B TR HIBUAES RN A - EEBBIIE - ERRIEREG N
HEE > UURBURHIESHRE ' Nash QIEREBEBHELPIRNEHLE - 1Y
= (EENEBRNES) (Wilderness and the American MindyBiBRE
BLWRE) ) - BRNAZENEZE - IER "R, #RE—RFE
MRS - MBRENELS - NIEFEtaEhREnEs -

EEBRIEEHREENER - TESRITI1970ERFHIohn Opie
F1Donald Worster = ARYHEED - B HEYIURR{ER - John OpieitER B L5
BWEBED - H 19688 19694F » S BBHLWMERATES - IRWBENE
EFRHRZE e ERENBAREEHPEEFTRERNERTE
2 MERRIEHA ALK -

1973 £ + John Opie ZEEMBM—EAZEEARNSEHEIEH - 10
Donald Worster— 31540 " EENBRRAEGRESRE (8 —E2%
BN, N G - FRETEHREASBKN Susan
Flader - MIEFREMAEHIELENStephen J. PyneZ A - S&fTHE—#
Bl ZBBEOHMBE XGRS RIE - HANREREEE 5 &
PIRERRI—ERE " XEREEEY | (BNEN - 81974548 - &

FEEBRBEHG NEGR  F-BEHNARRRHEBNSRE  BETER
THRSER BRI - MBS RSNeHEE  RREMMASEEEERK
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ERERoderick NashHI7EEE & A2 38R Donald Worster - EARIBHY
ERBNRENLE - RERELFRT AN —HRIEERNRIESE
R - (BRIEFPES) (Environmental Review ) HMEELE - ZFIHL19905F » &%
25 (BERETFR) (Environmental History Review) : 19965845
—T > BB (BUEER) (Environmental History) - ¥lth > (B
BHFR)NE—FFHERE John Opie F £ £ J. Donald Hughes
(1983~1985) » FE=F2 William Robbins(1986~1988) - John Opie j*
19884tk » EHFTHTFER - WETE - KEANITIE 1996 FHERLE
(BRIEER) & » BlfgHal K. RothmanBEF4 -

AR RR - SRR X ERN SRR - ETRE - H2FS
BE  EHARFEENRE  BERZHERYE - BRBE - 85
Alfred CrosbyFi¥fadRy " £BWHIBER | - ZiE—7EHRHRES—
BEENIEA  BREARENEREKR - ENEE - RPLREAEN
BE - BERRHEIASSBHEBNESR  SRUBTERVEBER &
B EE T EYKRITHES . (portmanteau biota) -

3 BEmETHAE IBHEHM (1987 £14)

RINECHASRPERFNEY - RIBESAREN " LUARNIRA
BERHERENHE, > H5—AH - BT 199091 - RELHBRE
MHAEREENBRET - (Merchant, 1993: 1) a8 F - H—FFHRE
FHERBEBNRR - HB%Y ' BT Donald Worsterz 4} » EB William
Crononf1Carolyn Merchant@fyEBREMRE - B (RFEFR) WREF T
DISSHBERAIEEST - R 1980E RIS RTINS - o (RIETR) 58
HESWEHERS - ofURHBREES - G 19874 :

Special Issues in Environmental Review
Women and Environmental History 8:1 1984
International Dimension of Environmental History 8:3 1984
A Sampler of Courses and Programs in Environmental
Studies 8:4 1984



CLEREEAY T I F.3 3 5.3 429

American Indian Environmental History 9:2 1985
Roots of Ecological Thought 9:4 1985
Theories of Environmental History 11:4 1987

Special Issues in Environmental History Review
The Moral Sense of Nature: Philosophical and Historical
Traditions 15:2 1991
5 - 19904 (ERPLZBMT) ( The Journal of American History)
R TRESNESBENSS - Ed&H%HEDonald Worster » William Cro-
non ¥B¥E  F—~LRABENRELHRNE - £AERBWMIRBL - BE
HEAMAT -
BT LitAlfred Crosby$RHifY " BwEI T HHES | 7 - kil
ERER R NROT
(1)Donald Worster—pF iR 48 - £ #ER - BE, =% ' )%
WARE - ftEC RS BN RIRGRE —R RS BENYBY (agro-
ecological perspective & ecological history) B9FSE - R BIBH BHEE
HEMA - EEBE - AREBZRE - TERXN2EIIRD - E£—5H
%,
2)William Cronon— N EER 2B RE - tEERL RS
(social environmental history) T3¢ » REAAEFRINEZT » B8
7% - Bk - N EHEENERSEE  SIALR - RENRREER
(LRRE  IBEA - RS - EHMEEMER) (Changes in the
Land: Indians, Colonists, and the Ecology of New England) ; Si3%2 8
PRNEENEER (THENERE - ABEBARPNBZHEE) (Un-
common Ground: Rethinking the Human Place in Nature) » A5
zaked A0 NS E -2
(3) Carolyn Merchant HR IR IRRL U FREH - IR T LR
ZHEE (ecofeminism) BYHE @ WAIRKEEEZ—  BE (AR

8 AFHA—LHE (ARGRBEY AR AER) (Nature's Metropolis: Chicago and the
Great West) » AL B$H% -
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TE - WA - BRI Ed) (The Death of Nature: Women, Ecology, and
the Scientific Revolution) - HEIESAIE MY Donald Worster B8y E
R~ EE -  IERNEE L - UK Alfred Crosby FriEfI4EwE T KR
b B EFEENEN - MERRIR G E e ERR - M —
BENERREMEENSRVEGHERE  GRAREENE B HNYE
R WEREEENHEEZN - FEENSREDELHOAESSR L —
BB RZERE - (Merchant, 1997: 27)

DTRERNEFNSFENEA OIS 8 EREENRCA
B RHNEREE

(DAlfred Crosby : fRHI4RBWH TR - 1§ T RIFHEE , HFAZHRER
B3 - ER—E T+ AENBUER B SHER -

(2)Donald Worster : 74 EEIBURE BINARGR ; (BEEREES
FEhBEEE | (chaostheory) BB RIS FHIFEGH AR BEIRE - B
ABFEFEE -

(3) William Cronon TR L "848 | /ERDIFHER T EAFTEN "8
8, Be ) RABRNXLERY  ERNEZEREFERABRDN " ANAL
B, EERBINLE  ZERNBREIZINRE  SREENPE -

(4) Carolyn Merchant : £RBZEFHARNBBAZ— - HERGE
BENTR - BAES -

W BEEAAHER Rk &

BRERRIES CHEZ-TEESR - BREE - HERESNEHN - &
AR REENNE Y - BEENEREE - HRRE - RRSBYR

9 Worster 4 RE¥F{ZBAL » FRWELWUME - RELATHMNARE TL8 2 —-BFHH
2] RALRSOURBRESESMA BELBARRDBAYFHE  BAHGHES
A-BEAAG  ARAMMG NERPHIR, - LYERLFE (ARWLAR) (Nature's
Economy) —¥ ¥ + HAMPIANE TREER) HEREH > KUBBA LR - BFETE
KEFREA BLAXBRAEHNEAZR 2 HRAITR (HF - £F 2 Wenhui Hou) - #
1993-1994 ¢ Rockefeller Fellow % 4~ + %) Worster 4£3 63 %3 (University of Kansas) i
Moy AAHNFS BALELFESHARKEH B REM -
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ZHEEHS - MEIFR - 2BFEIRE RZRER—# - IR
BESHBEETRZER  REBEEITFEETAERER - DFIFRZ
ELT -

(—) RRNHEWG

PG R BRSNS » fHETRBETIZR » HHE R A H By
BHROAE > EIERLSNH SRR RN - EERSREER
AR EEBRWEENEE  EEEES > FE+2XER - (Cronon,
1993:5) @ige - BEENEREC—RR | EREREETTRNLH - K
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Developments, Meanings and Myths of
Environmental History: The Case of
American Historiography

Tseng, Hua-pi

Abstract

The rise of environmental history as an academic discipline in the
1960’s in North America was influenced by environmentalism's emerg-
ence during that period. One of environmental history's key character-
istics is the marriage of ecology and history. Applying a new ideology to
conventional methodology, environmental historians try to interpret
how human behaviors interact with the environment in different time
periods. In order to demonstrate the importance of the discipline, this
paper highlights environmental history's developments, meanings and
myths, and discusses the field's major theories and contributions. Also
addressed here are environmental history's possibilities for future de-
velopment. This paper concludes that, although environmental history
1s a new transdisciplinary field, Taiwan academics should grant it full
recognition as an area of scholarly inquiry.
Keywords:environmental history, American historiography, environmentalism
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Syndrome” and the Subsequent Development of a New Concept on Technology
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Garrett Hardin, “The Tragedy of the Commons,” Science, 162 (1968): 1243~1248.
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€ Peter Kropotokin, Fields, Factories and Workshops (London: T. Nelson, 1912).
2 Fritz Schumacher, Small Is Beautiful: Economics as if People Really Martered (London: Abacus, 1973).
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20
A Human Ecosystem Approach to the Environmental,

Political Economic, and Social Dynamics of the 1980-2000 Taiwan

Humg-Jyuhn Wang and Joy Petway

Graduate Institute of Environmental Policy, National Dong-Hwa University, Hualien

Abstract

The significance of the 1980s in Taiwan’s history as the period of democratic transition
is critical in the emergence of public voice and institutional accountability. The 1990s are
rich in research content as a time of response to the prior decade’s events including
adjustments in the state of affairs, institutional change, formation of grass roots organizations,
and several promulgated environmental laws and regulations. This paper explores the
dynamic relationship between Taiwan’s political economy, resulting environmental
expenditures, and environmental social movement during the period of 1980-2000. Three
definitive cases of Taiwan’s environmental social movement are explored: the Linyuan
Industrial Park dispute, the Lukang Rebellion, and the Chiku Anti-Binnan Movement. The
comparative method to understand these cases in a dynamic context within a Human
Ecosystem Model is employed. An examination of each case and the social factors

surrounding each case gives way to a retrospective discovery of new insight.

Keywords: Human Ecosystem Model, Linyuan Industrial Park, Lukang Rebellion,

Anti-Binnan Movement, Taiwan
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Environmental Epidemiology: Challenges and Opportunities

Juha Pekkanen' and Neil Pearce?

1Unit of Environmental Epidemiology, National Public Health Institute, Kuopio, Finland; 2Center for Public Health Research, Massey

University, Wellington Campus, Wellington, New Zealand

Epidemiology is struggling increasingly with problems with correlated exposures and small rela-
tive risks. As a consequence, some scholars have strongly emphasized molecular epidemiology,
whereas others have argued for the importance of the population context and the reintegration of
epidemiology into public health, Environmental epidemiology has several unique features that
make these debates especially pertinent to it. The very large number of environmental exposures
require prioritization, and the relative risks are usually very low. Furthermore, many environmen-
tal exposures can be addressed only by comparing populations rather than individuals, and the
disruption of both local and global ecosystems requires us to develop new methods of study
design. The population context is also very important to consider in risk management decisions
because of the involuntary nature of most environmental exposures and the diversity of possible
outcomes, both health- and nonhealth-related. Studies at the individual or molecular level tend to
focus the research hypotheses and subsequent interventions at that level, even when research and
interventions at other levels may be more appropriate. Thus, only by starting from the population
and ecosystem levels can we ensure that these ate given appropriate consideration. Although bet-
ter research is needed at all levels, it is crucially important to choose the most appropriate level, or
levels, of research for a particular problem. Only by conducting research at all these levels and by
developing further methods to combine evidence from these different levels can we hope to
address the challenges facing environmental epidemiology today. Key words: environmental
health, epidemiology, methodology. Enviren Health Perspect 109:1-5 (2001). [Online 27

November 2000}

besp:Hlebpnet].nichs.nib.govldocs/2001/109p 1-Spekkanensabsiract. heml

Modern “risk factor” epidemiology may be
facing its limits (/). Epidemiology often
appears to be struggling with ever-larger
problems with correlated exposures and small
relative risks (2). This crisis has produced, for
some, a stronger emphasis on molecular epi-
demiology (3). Other authors have argued
that the best solution is for epidemiology to
focus again on population and to reintegrate
itself into public health (4,5). This “ecoepi-
demiology” approach involves conducting
research at all possible levels of analysis, but
the population level is fundamental in that it
defines the key public health problems to be
addressed and the population context in
which these problems occur (6,7).

These issues have been debated exten-
sively in the gencral epidemiology litera-
ture, but there has been less consideration
of how these debates relate specifically to
the current practice of environmental epi-
demiology. In fact, environmental epidemi-
ology has several unique features that make
this debate especially pertinent to it. These
include the very large number of exposures,
which occur in low concentrations in com-
plex mixtures and often do not differ
greatly among individuals within one area.
Therefore, the relative risks are usually very
low. Furthermore, the most important
long-term environmental health problems
are probably the indirect and long-term
effects on local and global ecosystems,

which are only beginning to receive atten-
tion from environmental epidemiologists
{8). In fact, most previous discussions (9)
have not considered the ecosystem level,
which is unique to environmental epidemi-
ology. Besides the scientific issues, consider-
ation of the population and ecosystem
context is important in risk management
decisions (10). Prevention of involuntary
population exposures such as outdoor air
pollution or environmental tobacco smoke
involve scientific, practical, and ethical
issues quite different from those involved in
the-prevention of “lifestyle” factors such as
active tobacco smoking or diet.

Perhaps the most pertinent characteristic
of environmental epidemiology is that, by
definition, it focuses on the environment in
which individuals live rather than on their
personal characteristics or lifestyles. During
the past centuries, environmental health and
environmental epidemiology have achieved
remarkable health gains by focusing on
reducing the population’s exposure to conta-

minants in air, water, and soil. However, in ™™

the last decades, this focus has been changing
to match developments in epidemiology and
molecular biology. With increasing emphasis
on individual exposures and susceptibility
and on mechanisms, environmental epidemi-
ologists are in danger of losing their popula-
tion perspective of disease causation and
prevention.

Environmental Health Perspectives « volume 109 | numeer 11 January 2001

Environmental health problems can be
approached on four different levels: the mol-
eculat, the individual, the population, or the
ecosystem level (5,11). In this paper we first
list briefly the main challenges to environ-
mental epidemiology today and then discuss
the advantages and disadvantages of these
different “levels of approach” in addressing
the challenges of environmental epidemiol-
ogy. We conclude that the main environ-
mental health problems need to be defined
at the population and ecosystem levels,
instead of allowing the available research
methodology to define the problems that are
considered most appropriate for study.
Research and development of new research
methods is needed at all levels, from the
molecular to the ecosystem, but it is crucially
important to choose the most appropriate
level, or levels, of research for a particular
environmental problem. Developing further
our research methods and combining evi-
dence from these various levels of research
are the keys to addressing the current chal-
lenges to environmental health, and also
provide significant opportunities for the

development of the field.
Challenges

As noted above, environmental epidemiology
focuses on the health effects of environmen-
tal factors that are outside the immediate
control of the individual (2). In industrialized
countries, environmental epidemiologists
often must assess a large number of low-level
intercorrelated exposures, which often occur
in complex mixtures. In that respect environ-
mental epidemiology is similar to nutritional
epidemiology, except that environmental
exposures usually are involuntary and do not
differ significantly among individuals within
onc area. A typical example is contamination
of community drinking water supplies,
which affects all residents more or less
equally.

The relative increases in disease risks due
to environmental exposures usually are very
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low, typically below 1.5 (12). In addition,
most chronic diseases of interest in environ-
mental epidemiology, have other, much
stronger determinants than the environmen-
tal exposure. This leads to problems with
controlling for confounding. Therefore,
research findings often have been inconclu-
sive. This is especially true for several new
areas of research, such as electromagnetic
fields and cancer, but is true even for several
classical environmental health problems,
such as passive smoking and radon. Thus,
the future of environmental epidemiology
often is seen as primarily involving even
more research on these same exposures,
using more powerful research methods (12).

Many of the problems of environmental
epidemiology become especially severe dut-
ing local field investigations in response to
acute public health problems, such as a clus-
ter of cancer in a neighborhood or around a
point source (13). In this situation, the level
of exposure is often low and may have hap-
pened in the distant past. Often there is no
clear hypothesis, the small number of resi-
dents gives sufficient power to detect only
relative risks that are unrealistically high in
the environmental setting, or the latency
period may be insufficient. Case—control
studies done in this situation, where the out-
come is a chronic disease such as cancer,
usually have been disappointing (14) because
it is rarely possible to reconstruct personal
exposures accurately, Furthermore, environ-
mental epidemiologists may be unprepared
to address other health outcomes and issues
of public concern, such as psychological
effects, aesthetic values, social disruption, or
effects on property values which may be the
main concern of the public (14,15).

The large number of environmental
exposures means that environmental epi-
demiology, more than many other fields of
epidemiology, needs to prioritize the issues
to be studied. The current emphasis on mol-
ecular epidemiology means that a hypothesis
may be chosen for study simply because a
new methodology has become available,
rather than because the hypothesis is impor-
tant for science or public health (16). Such
an approach can lead to the neglect of other,
potentially much greater public health prob-
lems, such as the long-term effects of envi-
ronmental decisions on local and global
ecosystems (17).

Ultimately, the survival of the human
race depends on the survival of the global
ecosystem, the atmosphere, arable land,
ocean fisheries, freshwater supplies, and bio-
diversity (11). These systems are increasingly
taxed by overconsumption, overpopulation,
and wasteful technologies. The best-known
examples are the depletion of ozone in the
upper atmosphere and climatic warming.

2
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Ozone protects the earth from excessive
ultravioler (UV) radiation, which increases
the risk of skin cancer and cataracts.
Climatic warming may be associated with a
large variety of effects, such as an increased
number of deaths from heat waves and other
weather extremes, spread of infectious dis-
eases, declining crops, and major societal dis-
ruption from loss of habitable land through
flooding (17). To increase understanding of
the potential health consequences of these
changes, environmental epidemiologists
must develop new methods of study and
new interdisciplinary collaborations.

Opportunities

We consider the above challenges to envi-
ronmental epidemiology in light of recent
debates about the future of epidemiology
generally, and particularly the importance
of identifying the appropriate “level of
approach” in epidemiologic research. We
consider these issues by discussing, in turn,
each of the four possible levels of approach.

As noted above, environmental health
problems can basically be approached at four
different levels, the molecular, the individ-
ual, the population, or the ecosystem level
(5,11). Because epidemiologic research
always involves population and most studies
involve measurements at a variety of levels,
these divisions are arbitrary and there are no
strict lines of demarcation separating the
different levels of study (7). Also other divi-
sions could be used, e.g., immediate versus
long-term effects (18). Nevertheless, most
researchers focus primarily on one of these
levels of study.

Below we concentrate on scientific issues
involving epidemiologic research and risk
assessment, but these issues are also crucially
important in risk management decisions and
interventions. Although all of the various lev-
els of epidemiologic research are important,
the population and ecosystem levels are fun-
damental in that they define the key public
health problems to be addressed. Studies done
at the different levels have their own advan-
tages and disadvantages, but these are specific
to the problem that is being addressed. Thus,
it is important to conduct environmental epi-
demiology studies at the appropriate level or
levels for the problem under consideration.
To address the current challenges to environ-
mental health, we must develop methods to
conduct research and combine evidence from
these various levels of research.

Micro-Level

The most basic level of analysis in epidemi-
ologic research has been termed the
“micro-level” (19), and is typified by the
current emphasis on “molecular epidemiol-
ogy.” Traditionally, the existence of risks

from specific exposures (e.g., tobacco smoke,
air pollution) has been established in indi-
vidual-level and population-level studies,
whereas micro-level studies have been used
subsequently to determine the ctiologic
mechanism. However, there is currently a
strong movement to routinely use molecular
markers to assess exposure and individual
susceptibility, and as early markers of out-
come in epidemiologic studies (3). This
reductionist approach may lead to excessive
focus on single substances and characteristics
of individuals, whereas the sources of pollu-
tants, other substances in the mixture, and
characteristics of the exposed population are
easily ignored.

Of course, more accurate and sensitive
measures of exposure, outcome, and suscepti-
bility have the potential to increase the power
of epidemiologic studies by increasing the rel-
ative risks observed, e.g., through the reduc-
tion of nondifferential information bias {3)
and/or confounding. Furthermore, knowl-
edge of the molecular mechanisms underlying
the association between exposure and disease
also enhances the biological plausibility of the
observed association. This could in turn lead
to stronger inferences on causality and
improvements in our ability to undertake tra-
ditional risk assessment. Such studies can also
give feedback to regulatory toxicology on the
plausibility of the extrapolations from the ani-
mal data. This is an important activity
because epidemiologic studies can address
only very few exposures, which means that
most environmental risk assessment will be
based solely on toxicologic studies.

However, because molecular markers are
very expensive, studies using them usually
have very small sample sizes. The power of
the study thus may actually be less than with
conventional questionnaires: Precision may be
reduced, and validity may also be compro-
mised because control of confounding may be
impossible. For example, a recent study com-
pared the types of gene mutations in 12 new-
borns born to mothers with passive tobacco
exposure during pregnancy with 12 nonex-
posed newborn, but in the analyses no other
characteristics of the mothers or newborns
were considered (20). Also, the biomarkers
currently available are often poorly validated
and in many instances inferior to standard
questionnaires (3,16). A typical example is the
association of smoking or occupational expo-
sures with cancer risk: Questionnaires or work
histories give a good estimate of the long-term
cumulative exposure, whereas biomarkers
tend to reflect only recent exposure.

Better exposure markers in theory can be
used to attempt to separate the effects of
single chemicals in complex mixtures.
However, in practice the effects of a single
chemical are often impossible to disentangle
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because the various exposures are strongly
correlated and the exposure that has been
measured may actually stand as a marker for
the whole mixture. Typically, exposures to
single chemicals are measured because a bio-
logical marker is available, and individual
differences in metabolism of specific chemi-
cals may mean that a biomarker of a specific
chemical may be a very poor marker of expo-
sure to other chemicals in the mixture,
which may be more etiologically relevant
(16). In such a situation, it may be more
useful to study and regulate the mixture,
e.g., emissions from diesel vehicles, than to
attempt the impossible task of identifying
the individual etiologically relevant con-
stituent, if it exists.

Furthermore, the limited number of mol-
ecular markers available means that often the
methods available, not the problem at hand,
determine the exposures and outcomes that
will be studied. Most exposures are associated
with multiple outcomes, and an overempha-
sis on a few outcomes that are considered
“most important” may produce invalid expo-
sure standards for other outcomes (21).

Individual Level

Most of epidemiologic research in the few
past decades has been individual “risk factor”
epidemiology. This approach has had
remarkable successes, such as discovering the
association between smoking and lung can-
cer or discovering the main preventable risk
factors of coronary heart disease. Lately this
approach has come under strong attack.
Some have argued that all the main risk fac-
tors that can be discovered using question-
naires and crude biological markers have
already been found and that we need more
sensitive and specific biomarkers of expo-
sure, susceptibility, and outcome to refine
our knowledge about disease mechanisms
and risks (J). Other authors have argued that
the best way forward is for epidemiology to
regain its focus on population (4,5).

A focus on individual-level studies and
personal exposures has often created and
reflected the assumption that only these most
proximate causes of disease risk are “real”
causes (18). Therefore, hypotheses are formu-
lated mainly on the individual level, and
interventions tend to focus on individual sus-
ceptibility and personal habits while other
exposures and determinants of exposure are
considered “fixed” and thus not susceptible
to intervention. This approach is problematic
in epidemiology in general (%), but is particu-
larly inappropriate in environmental epi-
demiology because of the involuntary and
widespread nature of many exposures.

In environmental epidemiology the
focus is moving from ecologic studies to
individual-level studies. In the early days of

environmental epidemiology, much of the
research focused on comparisons of health
between a polluted and a nonpolluted area.
It is well known that such studies are
very susceptible to the ecologic fallacy.
Therefore, benter individual-level studies with
careful exposure assessment (22) and new,
innovative designs, such as the case—crossover
design (23), dlearly have been needed. Such
studies have also significantly advanced the
understanding of environmental health
problems (24).

The ecologic fallacy involves drawing
wrong conclusions on individual-level associ-
ations berween exposure and disease from a
study done at the population level. However,
fallacious conclusions can also be drawn at
the individual level from individual-level
studies, if relevant population-level variables
are excluded. Corresponding fallacies exist
also when inferences are drawn at the popu-
lation level (25). Any study focusing on a
single level can fall prey to these fallacies
when information at a different level, which
is crucial to the understanding of the prob-
lem being investigated, is ignored.

As discussed below, an excessive focus on
the individual or the micro-level can lead us
to focus our research and subsequent
interventions on hypotheses generated at
these levels and not on the main environ-
mental health problems. In addition, not all
hypotheses can be studied at the individual
level. A focus on personal exposures may also
ignore long-term, indirect effects. For exam-
ple, to reduce the exposure of the residents
living near the factories, most factories in
Western Europe at first were equipped with
long stacks, instead of reducing emissions.
This has contributed to the current prob-
lems with transboundary pollution in
Western Europe and to global climatic

change.
Population Level

The main environmental health problems
must be defined at the population, or ecosys-
tem, level. In the most simple terms this
means calculating population-attributable
risks based on the prevalence of exposure and
expected health effects derived from individ-
ual-level studies. This activity is important
especially in environmental health due to the
very large number of low-level exposures, and
is routinely done in risk assessment.
However, reliance only on individual-level
studies neglects the population context in
which these exposures are occurring and also
neglects exposures that are uniform within a
population, but may be important determi-
nants of disease. This has occurred in the epi-
demiology of asthma, where much effort has
been spent on studying the importance of air
pollution and allergens (26); standardized
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comparisons among populations are now
revealing major international differences in
the prevalence of asthma that are not
explained by these factors (27), but are more
consistent with the protective role of some
infant infections on the etiology of asthma.
To discover such effects, we need to do com-
parisons among populations as part of 2
multilevel research process.

At least three different types of variables
can be separated at the population or eco-
logic level: aggregate, environmental, and
global variables (28). Aggtegate variables are
summaries of variables originally measured
at the individual level, such as average
income or proportion of smokers. Environ-
mental variables are physical characteristics
of the place in which members of each group
live. Environmental epidemiology focuses
mostly on such variables. Many environ-
mental exposures are so universal—such as
exposure through community water supply
(29) or long-term average exposure to air
pollution (30) ot hours of sunlight expo-
sure—that measurements done at the com-
munity level give a fair approximation of the
exposure at the individual level. In such situ-
ations, studies comparing individuals will
not achieve sufficient contrast in exposure,
so comparisons among populations are
needed. Global variables are characteristics
of groups, organizations, Ot ecosystems—
e.g., herd immunity to infections produced
by vaccination or the existence of a specific
law—that have no analogue at the individual
level, unlike the aggregate and environmen-
tal variables. Global variables can be studied
only at the population level.

Population-level studies include purely
ecologic studies (in which the unit of investi-
gation is the population rather than the indi-
vidual), but also include studies involving a
mix of population-, individual-, and micro-
level analyses {31). Ecologic variables can
affect individual health either directly or
through some known individual-leve! charac-
teristics or they can modify the effect of the
individual-level risk factors (32). An example
of such effect modification is the cffect of
arsenic on cancer risk, where results from one
population, in this case Taiwan, may not be
generalizable to other countries due to differ-
ences in metabolism or diet (33). To separate
these effects we need to collect data both at
the population and the individual level, and
possibly also at the micro-level. This can be
done using a two-stage design, where detailed
individual-level information is collected at
least from subsamples of the populations (34).
This has been done in epidemiologic studies
on the effects on mortality of long-term
exposure to air pollution, where air pollution
exposure has been measured at the popula-
tion level, but detailed data on lifestyle and
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other factors have been measured at the indi-
vidual level (30).

A variant of the pure ecologic studies is
the time—series studies, which have produced
major breakthroughs in air pollution cpi-
demiology (30). In this design, data are
aggregated over time, not over area as in
most ecologic designs, and the association
between daily average levels of air pollution
and daily average mortality or morbidity in
the area is then analyzed. Because the same
population is being compared over time,
only variables that change from day to day in
parallel with the air pollution levels can
confound the association between air pollu-
tion and mortality. Therefore, as most indi-
vidual-level risk factors are not confounders
and the numbers involved are very large,
time—serics analyses can detect very small rel-
ative risks (35). Time-series studies can also
be done at the individual level by, for exam-
ple, following up a panel of asthmatics with
daily measurements of symptoms and lung
function (30). In panel studies, exposure is
usually measured at the population level by a
centrally located monitor, but can be supple-
mented by measurements of personal expo-
sure (36). Panel studies can be analyzed by
aggregating the data over time or by mula-
level modeling simultaneously considering
the individual and the group level.

In addition to these scientific issues rele-
vant to risk assessment, consideration of the
population context is particularly important
in studies intended for risk management,
such as local field investigations. In these sit-
uations, rescarchers tend to narrow down the
study and focus on a specific substance and a
single “hard” end point, such as cancer,
whereas the main concerns of the public may
be broader, including issues such as noise,
annoyance, or decrease in property values.
Negative findings from studies of narrowly
defined exposures and end points, done with-
out insufficient power, are easily misinter-
preted to mean there is “no risk” in general.
On the other hand, positive results from a
study often invite more studies because one
study is not considered sufficient to establish
causality (37). Therefore, it is important to
start from the problem at hand and not let
the methods determine the problem. Guide-
lines for community participation are also
required (10) and it is important to be
explicit on the limitations of epidemiologic
studies (37). This does not mean that studies
should not be done of specific exposures and
end points, but rather that these cannot sub-
stitute for investigating and acting on broader
issues of community concern.

Ecosystem Level

Besides considering the direct human health
effects of environmental exposures, it is also
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important to consider the long-term and
indirect threats to human health from the
disruption of the local, regional, and global
ecosystems (8,11). This requires develop-
ment of new methodologies, such as a sys-
tems-based approach, that are quite different
from the usual epidemiologic techniques and
always require interdisciplinary collabora-
tions. Several such interdisciplinary initia-
tives have been made recently with regard to
the concept of ecosystem health, which
artempts to integrate the biophysical, soci-
etal, economic, and human health dimen-
sions of ecosystems (38).

The challenge of ecosystem-level analyses
is to incorporate evidence from several fields
of research into one assessment. Chan et al.
(39 have proposed an integrated assessment
framework on the effect of global climatic
change on the spread on infectious diseases,
which is one of the most cited heaith effects
of climatic change. The framework is com-
posed of the effects of the predicted climatic
change on the vectors and pathogens, on
ecology, and on the society. These changes
and their interconnections in turn produce
changes in human physiology and morbid-
ity. Such frameworks allow identification of
potentially important research gaps and a
better understanding of the whole system.

One approach to combining evidence
from several fields is mathematical model-
ing. One of the first truly integrative models
analyzes the effect of different climatic sce-
narios on the future risk of malaria (40).
The model is based on estimated transmis-
sion potential of malaria, which was mod-
eled as a function of the human-biting rate
of the mosquitoes, human susceptibility,
mosquito susceptibility, daily survival prob-
ability of the mosquito, and incubation
period of the parasite inside the mosquito
(40). All but the last of these depend on the
mosquito species and three out of five
depend on temperature. As mosquitoes
breed on standing water, a minimum level
of rainfall is also required. For simplicity,
the model was estimated only for the 18
main species of mosquitoes and only for
Plasmodium vivax and P. falciparum; the
current world distribution of mosquitoes
was assumed to stay constant. Combining
this information with scenarios of future
population growth suggests that in 2080 an
estimated 450 million additional people are
at risk of malaria due to climatic change. -

A more direct application of the usual
epidemiologic approach to the global level is
the predicted effect of the changes in global
fossil fuel combustion on levels of outdoor
partculate air pollution, which in turn have
been associated with increased mortality and
mortbidity (47). The model uses information
on projected changes in CO, emissions and

the use of different fossil-fuels in four sec-
tors, i.e., electric utility, residential/com-
mercial, industrial, and transportation, in
nine global regions. Future levels of particu-
late air pollution are estimated based on
large-scale air-dispersion models developed
for the United States. Estimated long-term
average levels of particulate air pollution, in
combination with the estimated sizes of the
populations at risk, was then used to esti-
mate number of premature deaths based on
estimates from epidemiologic studies.
According to this model, an estimated 8
million avoidable deaths would occur
between 2000 and 2020 under the business-
as-usual scenario, when compared with the
climate-policy scenario.

Integrating evidence from several fields
of research can be an extremely complex
task. However, few alternatives are appropri-
atc to tackle the long-term health effects of
ecosystem change. Epidemiologists obviously
are key members in working groups doing
such integrative assessments and modeling
efforts. In addition, new empirical studies
are also needed on the links berween health
and climatic condition (39), such as the
studies on the health effects of the El Nifio
oscillation (42), which resemble furure cli-
matic changes.

Conclusions

With increasing emphasis on individual
exposures and susceptibility and on mecha-
nisms, environmental epidemiologists risk
losing their population perspective of disease
causation and prevention. This shift has par-
alleled the developments in epidemiologic
research in general (4,5). In environmental
epidemiology, where many of the expo-
sure~disease associations are weak, well-con-
ducted individual-level studies have in many
situations been important to establish more
firmly the causal associations between spe-
cific exposures and specific diseases (24).
However, individual- and micro-ievel analy-
ses will not be able to address many of the
most important challenges chat environmen-
tal epidemiology currently faces, and can
lead to a poor choice of hypotheses, poor
research, and poor risk management.

An excessive focus on the individual or
the micro-level can lead us to focus our
research on hypotheses generated at these
levels and not on the main environmental
health problems. In addition, many relevant
environmental exposures are practically uni-
versal or are characteristics of the population,
not the individual, so they can be studied
only by comparing populations rather than
individuals. The involuntary nature of most
environmental exposures and the multitude
of outcomes, both health- and nonhealth-
related, also necessitates consideration of the
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context of exposure and the characteristics
and values of the exposed population (10).
Finally, the human impact of local and
global ecosystems and the ultimate depen-
dence of humans on ecosystems requires us
to study the indirect and long-term effects
on environmental decisions (17,43).
Therefore, it is important not to focus
only on the individual level, but to conduct
environmental epidemiology studies at the
appropriate level or levels for the problem
under consideration. Although ecologic stud-
ies have been criticized, they can produce
important results. This has recently been
shown by studies on the international differ-
ences in the prevalence of asthma (27), which
have revolutionized our thinking about
asthma and by the time-series studies, which
have done the same with regard to ambient air
pollution (30). Therefore, there is a clear need
to develop better methods for population-level
and ecosystem-level studies in parallel with
development of better methods for individual-
level studies (23). We also need better meth-

ods for combining information from

different levels, such as combining individual .

and population levels in multilevel analyses
(44) or through study of gene-environment
interactions. The task becomes even more
challenging when the ecosystem level is also
considered, and the first steps in this task
have already been taken (39-41). The com-
plexity of the problems requires multidiscipli-
nary collaboration of epidemiologists not
only with toxicology, environmental hygiene,
and medicine, but also with ecology, social
sciences, meteorology, and systems analysis,
and with other scientists.

A good example is research on health
effects of particulate air pollution, which has
included intensive epidemiologic studies on
the individual level, time—seties studies, and
population comparisons together with toxico-
logic research (30). Recently, scientists have
also recognized that both particulate pollution
and the most important causes of climatic
warming are produced by the same process—
burning of fossil fuels (41). Therefore, the
solution to the problem with particulate pol-
lution in the long run cannot focus solely on
reducing the particulate emissions by techni-
cal means; it is also important to convert away
from burning of fossil fuel. This emphasizes
the need to consider all possible short- and-
long term effects of environment emissions at
all levels: molecular, individual, population,
and ecosystem.

In conclusion, the main environmental
health problems must be defined at the pop-
ulation and ecosystem levels, instead of
allowing the available research methodology

to define the problems that are considered
most appropriate for study. Better research
and development of new research methods is
needed at all levels, from the molecular to
the ecosystem level, but it is crucially impor-
tant to choose the most appropriate level or
levels of research for a particular environ-
mental problem. The different levels should,
however, not be considered competitive, but
rather complementary (45). Only by consid-
ering all of these levels and by developing
further our methods to combine evidence
from these different levels can we hope to
respond satisfactorily to the challenges facing
environmental epidemiology today.
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BE T REBCRITEM AT NBRRERBEEMEER ACBIRGER - i
A BIR B EEE A (BD: 11-12) -

Rt EREN S - EEER SR 2 HER HR L HE R ERT BiEd
T AGRAVHET - FIEEHA B ERT BNS —EEEMT TR LR R B i
IEERAUHERR © PN BRI CEZEEEA) HRHEEER A0 R BN AV R SRR IR A
Trg - RRFEE R T R BRI T E B REON - MR BERBHREESE
EHRgEE - BEFLILEFSROERE - e E M S ERRE - il " B E
A E R FIEINANE ? B e T T AC R B8 B R A BRI
T?  TETGRRENEE  HEGEH BIENEERCMEANEEHERELE - M
HEHANEHEMEERE KRR MIEABERERN ? - THRE—==5H—
ZIYFERRMIENERAIA - BN EEE 7 BEENEMEYYR 7 | " EEE8H
FERMEE RS 7 BT RN SRR R ER S 2 | (PN:70) ™ « BT
FERratamay 3R A %08 (early modern period ) HUZE WY » HUREAIS R - LEEBRINESERHY
L EERGESHD (PN:83) - 1520 B FRRH " RIEXFAT - BB
e EWEEERAST—  B—AREREEME T (Francis Brooks ) {74l E Frik
B EATLL AR AR R BRECTIFEE IR # < B Sry B AR R A
# (Motolina ) 89 {FTPa PEFRIEIMIZ ARIRER ) » BT RBUEMEE AR EE
AT - T B RC et R ARamE LS AR Z P BERIR R A - f
BRiTH O RGRTERP T EERE A DB R - TIERTE (PN:84-85) -
B SE R A BB IR BER A A5 » DIRSE R KB AT RS A
#iE -

FER B ERVER L AR SR AN EGRIE R - R LRI ABR
FAIP e BT ATRBR BB R R BTR 5 - BN B2 st BB R (Andrew
Cunningham ) - FERCHLIRAET " Bi% | #USR R itcAy TR - T BRI L - il
SRR S RERRENERT - ER T HRERREAL R BN EER
i - EH BRI —EMNE L - FEER T WL ERERERET R EENE
gt HEESEMIEZE RS - 52 - REEBE THERECRAEEE - HHEK
BENS  BAE— AW A ABHNETEEE W AE IEETHERIN L RRE RS
HHIEERERE (SREBRZBRHCEXZEBRENREREEH 28 #E2 > M
BIRHEIRGE T T TEIE ) (plague) BY T H43 4 (identity ) - BURATEER " B% , 2
TREREN - B RE— e E— AR R 2 A SRR IR: - SLEFEEE RENM
EERRER - R AL B TR 8 SR A T RE R SR SOy T | i
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( bio-geographical realities ) (PN:88 ) -
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EAOWKIE - BRI ER EWREXEIAESENREREHSEEE - R
BRI AR AT RS R A4 Y22 01E - (BFEE st & B (RSB
WHrE TEENAR - T 1492 FARHREMARE TEN - It L R{EEF I
BOVER N HASRIIRE | - FEIETF GERRVEE - FEOERLIRE LW 2 BIEATR
BIEME R AR EMIMEEMOIES - RELAASIBON YR " £ BB |
HIE A RERVE KRR - (HFEEEH > T BRI HE YR AR - EEUNERE
TR o PHERE I AR L SR EREIE MR - W NSRBI IER 5
NHEEMARREAFERBEREROEE (PN: 130-131) - REGSSHEZEARE - 5
CRFREFFERREL » 15 "TAEREETE ., GRHBNERN —E e Rt B E A
B L RIREE L (PNSL) -
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R R E N - BRIN AR S SR B IR S A (GBI PR 2 B
B RS AR BN ARG T8 E - BRI AR RS St HET THE
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HEFAEEIYRIRERE B - 1742 4T & (Fort York) —ughHH T+ =8 5R/KME R B2 71,
TFIRBE - HEHT— /2 ZFFEAIENEEE FHR REPRIs AR A
BAHIE - ERAE ZHENERBCEENAEAK - FER it i RERNEE
BFEH ST AN BHEARES » BT - NL_FFELFIRE—4 - B =E%
BB IR (R T - SRRSO R YA VIR R A& A - T2ER
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PRI R B AREER RSB - 28 i R LE - BXUN ABHIAS e H MR 1t
BEOTFERETEE - RAURAYREBERHELCE T INSNELIBEE R A RE R - TS TRIER Y
SN IRIRET K BONABIENAEBIER DB REE - 45 5 thil s Blug BLsE
TERFIENESR th—755 [ - ER BN R R EIE SRR T REBERE T
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W E A — R AT s EE R BRIRR L G BB EIIEN E BR Emiy S — &
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EHEFR (B2 RFEE BN R AEREEL » BUE HBRIE ST R 85 hriiEss
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Fr& R EIE AR - 2R S EEIEME B AMNE L 6T - SR @il gdzs
[ER MR B # ER R E TS R E K& » MR TS E2 %
PIRRRESERE TR IIBELEEARR ? o MRBETREREFEEANE - ST
g Tt E EEBEG - BRAR - @FHESTORIT - B EE R E A seE e 0 o
BEHVELLATEER TR, WREREEEE - KEENEESSRRN Sy - # -
fiifE % (Emmanuel Le Roy Ladurie ) 3855 » 7ERSERHERRF AL % > THREH—T
% %R ; (a unification of the globe by disease ) ™ o ¥} H-pasEthEHEEE - M SERER
SR - CHRBRREWFERER M - HNEEE RN 4 N E
A N ERABEENN ABUREIE - TR RREERE T RBENE
Bt MERFELEEEHEREESENEER - RMRINTEERESRNMHENY
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BN EBONER ERAERE A EME R R TS E RN - R
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Bk RS RAES L — - D— B4 YEr B S 0 FIE M Y AE - A3k M0l
OEFHBRER - BROVEBENEER - BRMANVER - L thEB8 1= -

Fdward O. Wilson » {4 BEEEIRYR 3K ) (The Furure of Life, 2002:80)

~ ARFIXBLOYBULEL

BHAREFT I ENRTE A A AFANTE - B T EERNE S E T~ —
Ry B IE - £ 40 “ environmental writing(literature)” ~ “ ecological
writing(literature)” - “nature writing(literature)”# 2 FEH - BT © &
HRIAFIE “nature writing” - ERETEARNEREE SR LHUEEREE
e

B AR FE RARBTR S B AR B ENEE AR ERRE - K
fE— - BlmEEA - BRFETCE - BRERE - ARCRIEARR AL —
- HAE_OOWF HB ~ OO FRKMFE LHOMN (GEERERHE)
RYEE - RERERA A REFIBTLL " HAE R (nature writing)—&d
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ELE AR B BIERIER -
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EEFMESEBUBXERTE » FRZ  NNi&RD - ERERBEEINERTT
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CEBEARERERIER - TIRMRHKE TEEBLCY, SENERERIRRE -
HIRERRIRE T (T BRI R R -
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PoRH  FRESEHBEYESRGENET ARFAUBEEAENECEBRER AWM -
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2" X AFEP ., F F | (anti-anthropocentrism)A 55 FF {1147 ( wilderness preservation )
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FENDRER > MFBES AR TR (PR S B AR F (R R e % B

b - AR > EAEBE T SEBE AR L AR ) B IS TE
BEFIBHEEE A — FPRMETE - AR R EES 15
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AR A IR RIS S E R EHR - HRNE T RISE R Ty - HESEX
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BEOBERE RSN HENRELNR - (B2 AT ERA YR
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i) FITFERAEMER R —BEE R KEEEINEEREE
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HGAENE @ ERUE PR AL EEREEX -

EEHAMLEYEE BREBRHENEE  BOAXERNMAREREARN
HEEHIME - RERERIENE - REAAARMENE RS EIEN » 248
LB AR E L8 E - LB (Jean-Henri Fabre » 1823-1915)2 BB 2
KRl ~Z= Bz (Aldo Leopold, 1887-1943)i i BB IR B (i HH 22, A - R#x L+ (Rachel L.
Carson, 1907-196)RIZ W EE Y2 F > BB AR (Edward O. Wilson, 1929-)HI| 2 1Eis
B - EHRE (e RBENRE EHIFERE - KON EREERBRE B
RAERHI FKEE - EEEPEEFEENERREESTEE - HRES > HER
PER S EYIEBCERERK - REREETREEKPUEHFRZ R 4A BB
HE M FHI -

B ABBNRE  EEREE - SRS EERAEE R THRILN
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—BRHT > WiTEEE I RE - AarEE T HEEE - | (2004 1 29) EREAHTE
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RE B EMNES - EEEE HEAERREIERIRET - KBREMEZR}
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Being, 2000)' - {ERBEAEZSETER THEHAREBAGREEA « EEHAKX - F
SERE - I HEBFRARINIABEBEGERE @ MEF —HENEEBEE R —
BRI - ERHBRERIERNE - i —AERG—EmEAEEE - EEE
TR B L AR —(EREN R ETREENEEE TR KRB EESE
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EEEMS EHAE TSRS, GBS -

4 BEEARERREEN(EEIRBEORENES  ERERLEE
[ERZERERASOARLIFIER » (KEE—K > 7E/N 7 ) (2002) ~ CRILT @ RmBES=4R)
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BELE BEAFEE "REEL ) By ERHEE - BERCELE -
HERREE " AXZBWEARES  WEEEA - WIFEESEER -

228G TR AMREE
BIEE £ T Frisk - HEEAREBHERRAERE ? RABRELAEE
FAHRHERE  —HEAEZRHETERHEAE TN ERILBER " IEERE
(nonfiction)J 3 %8 (Frank Stewart, 1995: X VI; Don Scheese, 1996:6) < {H 2000 FEKF »
BB HL TR B IE(Patrick Murphy)7E { H K& G A2 ) (Farther Afield in the Study
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