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This text is concerning the investigation and examination of the diversities of natural, biological and cultural
systems. Firstly, in both natural systems and ecological systems, several kind of automatically
self-homogenizing mechanisms are operating. It is necessary for aiming to the maintaining the diversity of
systems a moderate, technical, and artificial intervention by man. Secondarily, it is discussed what value is
related to the diversities of systems. The value has something to do with a culture that touches the internal in
the life and the body. Thirdly, the classification of an ethical humane character and the possibilities of the

artificial satoyama are considered with examining the necessary conditions for the required program.

Key words; Entropy, Self-Organization, diversities, artificial Satoyama

1239



RREE IARTR

1240



1241




1242




SN

M RENE & U D B
—HRHAARRKEL S OEH A2 HE I c—

B B OB CGERRTFER)
AR B AT CERRFUEER)

AR 3 R GRPERTHER)
wom A B CRIFEREEER)
fg i CRFERZEIED

[f& #H] <TIk BEFWMEHOEVERVES,

CZETOTMHET, WAkA L) REAEICIT, TRTNRIIE BBIONT, BELREL LD
MTOBRMDEIBRZIELLHVRDVL, "EBEZODSDEHEL L TWEEEE Lz, o, WAREAIZ
i EBHE WO BBEAE AT AL WO BANG RS EED LS REEN T 200, FOFTER
PIT7AT 472 HEONE VI BEEBFAWVLE L,

FNHEZTELC, £, [Za - 740y 7 ] FEHRA =T 74 72V Z—ROIIEE
ENLENENORBEEDHFAIZZERHH L NS 2L TTOT, BEWWEZLET,

[l H] KEEELRBHZEILHOINLEI TSVELE, BizfFWELT, BEFIZWLD
PR L TN E LWL L ZARHYVELLEOT, TNHLEEMEVWI B THL &N E
JSUAY= S

EONCEARLAEICEMZOTT NS b BALAEITITIBHEERICOWT, Fv/ 71U %24l
WZEDRPLREFEL L TWeEE, REZEBIZRY E LT,

F1IOEMEWZLELT, T2/ 7 A ) LARIORBRBE LT T L BRI E S 52
JRNDTLE I Dy TIEEDBFETTE, T/ 74 ) OHAITI—1 v B INE & A L5 L
BIZASTWD EWS ZEESTNERVWETR, bLEI THLIRHIE, REREOLEITHAR
B YMIBICA S TLE S DTN E WS EHRAE Ui T, £z, HREXENAS BN
ROPEVHIMELH Y T, HEVFHEZOMTIZIZ DV D & AL TNV ZRWE S ITBWE
T, bLBONDICRDLDBRLEFELWEE TN EENET,

H 9 —DIIEFRREIZONTTT, L, T2/ T4V T~V U RS SAMATEE WD
Bz g Lz, Eid, A0 6 AIAUEE KT, FRKFEO I R 3 SRALKOBREN /2 & & —
FEICEBLO Y VR T DB TS TOTT R, ZOHFICEBNT, b= T VIREE A EHRTHEDE & WX

1243



L7, e LAZTROMPDIT D BIFFICL L OREBRIRT 2D LW FENRHE L,
BTREND EIYNRRENRESTTINESL, FTHROIEZI N~ T VIZH_RTEFLI/NENWZ &
NH, T E L EDREBBPDRNEND Z LBV THAERTIRZVLAEBWES, JRAMDL S
Ev T VIERELSRDETNE, ENEROT R ETIIL, ETZHEMEN RGPPSR L TLE
DEVNSZEIEHBARVET, b T VIEHEVRINLRNE NS Z & THNITZDOLEE RV DHE
LIERANR, TOHTV DO LEBFAVTENTERNVET, WHARTIZVEL X D,

(B #B] H1AEOZHMTTIRE L, RIIVHBIZF =L 74 U OIF 5 B S it
HOEORERLZNTT L, —RINSERSNEHE AW EBWET, mEIIZOMO0 17 THD
DI TTINEL, o ZOBBZEMMBRNT = ITE L TV EBXONET, 1272, 297
ELTH, LT, BIRMT, T O—dH =0 A, BRI R4 U S #P i e Bo
TWET,

H)—ODBRPEIZELTTTIIRE DL, T/ TA YTV U EEITZE NI DI, HDOHT
DTIRHETIUDREBEEOEDE LTEL 2L 6T d TIERWMhEBWET, gillo Z A3k
U L1387 72 ED M EII HBEOREEICH LD TTOT, RENAHA Y ULzt
AEWILT DRENNENL I R b OBHIUTHEBKEVDOIZ L BNETR, 2N BRAICHES T
IS MR ED S THWEET L, JBFRLLOMEICE > THORESERD ERNETOT, [h—
BV DI L nEBNET,

Fzn/)TAVHEITLEL, BBEOBEALINETORRNSE I o2k 51, Hohon=
> 7Y — FOBGFTR SO R ST K o TERBEZHER 5 £ < W< OTIEZRW L BV ET 2,
BRI D T2 0 I1E, DV THA U CREEZTIIRN DN E WS LHRZ LICBLT, *
EREEL Y IR ONREVET, BAAHIZERETT L Z 5 W IOMERIZE D> T
DTT MR, FAE b OWFFER T b B T OSSN E DEIREZ EOWFEE SN TWDHHF BN E 5 Lo
F7, A TEMENZIEWIEDIC L DRI ED T, WAWARGTNNANARERL V5L S
NTWDLERVWETOT, £V LDOERAEMICEZRITIZRGRRVERWET,

7272, R EIZRIC L ZAILT oL H DI TiEAa, BIFEBRIELLE LIZL I kL
TWEET, Bl IIKE—RITEIN 2D | [HAFERHIUIZENLTRRUZED LR 5720 Jo L X
RS LOIFEZ VR ER S TELSBMLIZD LI Z b H D L5 TTOT, HAD LESHE
DD ARDEZEICHE LIZBREDO H D 5 E 0D DILZh b OWFFERRER O TR &V ) &N
=LET,

£

[l H] HoREHr>TZnFELi,
NAREEICBZN L2V O TN, BFaWE L ThH, R0 BOERLE WS b DE2HE—ICE

1244



ZIRTER SRV D TRV EBWET, ZHIERPRPRERZROTL LI TN E L, 5 OB
T, ZOLOOFMBLENNVETD, HEEWDNVNWETD, Z50I DT ED HVIEATHNDEDT
Lxoh, Elo, —R MEOENEAGTFRICH TWZ L BNET, REEZENILTLEI L)
ZEIZOEFFELT, bLBZAROIEEBMNE WL EZWEES OTTR, WABRTL L I M,

[\ Rl BEOEBRUIZHSOWTTT R, REFRAR ST CHET LEIUIH E VAT E
A, BIHIED2 0 ZERER &V £ LT, B EE LT T ML bFE0F Thnhbhr bk
WEIRRMTREA L THND LI REZABHVET, £IVI & TAHIEF ¥ v T aBRNRnA
STIRVWOTY, ETEE 1LRMIE, 52 RAHIE, & 3WMIEL L TETWETR, Bikoffl
HIH->TH, ER35D 1, B350 1, HilTAR 3501 2K 2L W A>T D b
DOBFEMHY E LT, BEOFRITBE 72T EBRETHA TIIELZ@E > TN E oo K 51T,
WANAIRRPLTHEA TWRNWE ZARNR Y H Y £, 20— T, B bHhz@EmEIco< -
TVl DIZ RS EERH T RNE ZALH D E LT, ZHRMEETH 20 TT A, 1L EEOHEK
HIZHEVEL TORUVIRILTT, b o L RERDITRER T, BRI, MEAKNZ ZMF
HLTERVDOTIERWVNE VD LD ARRPUC /AR -> TOE LT, BEFRNA ENCTITEILLL, b
DICHREBENCHEFMEOFHE RELZ L L COETOT, HE LW IRITIH AN EBWET,

W, WEOEHNZOTTIINE D, 2OV, RBIFERDBEVE Lo L Idx BT
LITT, WMBENET DI LIk o T, MENICHEEEHT L <EERT 5 2 A MIHIK TE 5 araetEs
HVET, ZIN12O0AY v "EEBWET, EZAB, TAU v bE LT, RERF & ERIZ AT
MTETCLEIDITTT, HELFRELRRE NS EZATESETERVEBE LU ET, kLl
HLTH B2/ NS EAEIZ o TLEVET, AIAMENE VD & BRICEBRH -
THEEERNT- LR E ZATFERRBH THS72D T2 TR, M bEmeIiffrs o< 5
EWVS EDIRRAMENDH Y, v Hx TV A L MREABELS, DR bHDL LWVl L EIT, AT —AR /N
SNEVIRTTRETOLNTLEI EWVWI VRINRHLDTT,

DL, BETHHGITLZFLOND LLEFAN, B/ NSNS AREZRETTLE
STNNDNENIRAS U MEHYETOT, ZONTNANAEZ RTFHIENTRNnWE ZARH D
EEVNET,

[l H] &HoAE>5T30FET,
WARFGAIZBEELENTZVO TR, RIFEWTE R TEF# E W) DI, FIITKS< Y LREE
BRAEL NS 2ODME ZFMlITREZLENIBEXFHTLE, TNERFEDRE L TEX L XD, X
OFIZBERRREEEZANTLE S TOWVDONE I D ZH T 25 E 070 KOMENE L 725 D TIEAR
WPEVIRELHLDOTTN, TO LI RFHHOMALST LV I DI E S D255 )5 ZEi1o

1245



Tt o, BEAEHBE LEZEEBO VAT AT EARBDOBNEETEXLD0, 202225
WTIDBE ZNHIEBE W& v e BnEd,

[ A] FByoRECTTN, ZEEHE VIO, 1 208EDOHICEL 5722003 AT AR
BEEERIICENN T WD LD Z & T, T2 b, MBEFMEIZHE & LT L E > RO O I B TR
EIAANETEDDLENIDIX1IDOVAT L TH-T, ZEFHIR>THRNI LT FT,
ZHEEBE WO BICT H7-0IIE, BEARITERERE L WOMETHY . ZITRFIEET S
KO 7R AME & 1 S ME A2 TG D B CEMIE L 2R T AUX W T R i T,

FDEOITIE, TREEARRD D TIERL ., PIZITRERENPOEZ D 2T, TONPOMK
DL HEV) ZEBRIFIITIOFIZ LR TIRNTERA, ZO7HIZL, NPOREYIZIEET
E D LD AR BE R 72T AU T R E S i T,

ZONPODLE I RbDIEFOL BEDIZFERBMBEOTER, ROEZA, ZH0nHIFy hU—
IR ERRRAEDOANTLE S ABRHTETLEVET, MODIGFEHEDOFIZND &) Z &
WEMNZEETT, FIZIEHEEZREL T LESTTE N RS ATH-TH, Fixldko
W RIAT> TN P ODIEENIR > TV D LW D L) R 2 ENRITFNITWVITRNDTY, AARDE
MBEREEIN3I TANZETT o LEIEEY LTEDLTCIRVOTTR, R A, Rkl
thEFED XD 5B ehole/s Y A TE DM AR B D oT NT2b D & Z ADBENIE
WIZHL Igo TVET,

L ZZTHBEIRPIH DN E I ME VNI X0, VI MkEE O B ENRERDIESD
EHEWET, 4 BB TEEINTEONAANTZE D, BEOMEILFEAD L 572027 <
oTLEIEWVWIBEABHDLIOTTN, ZNE o7 bREEREEITES Xy FT—27 %22 DL
SMZFERH Y FHA, HERILBDICET OB TTOT, EI Xy hT—27 D2 Y FE LT
L EWVWIRIZRDIES D EBWET, Zhid 1 20T AR EREOMEZFFD & 5 RIEEEL> TV
DRIy N =2 %D HE V) ZLETTDOT, ZHUL, REMHER SRFMFED & 2 ATk L
LidTe L9 A L 13D 1249 LV ET,

2FEBHOMBETTN, HHOMHAOFIZZ OV ZEFHO LS RbDEZ AT NS 2L
IZOWTIE, ZAUTZE D TOLUAMCFER RO TTIINE S, LV HATHDL A, TITETT
ELEOBBLEVOIDEFELERLTBY EFA, Lib, TR —T AT 4TIk D L
TTOT, TENULZ ) LISEHES OO X 5 REETEHW TV DB TIERL, o560 &3
LEIBRGETABLIEZVWEVNS Z 8B T,

(M #E] HorlsTS0Ed,
TR ZT, BEFEOH TANBME LW EERH Y E Lcb, TNERICEMEZ L TR

1246



Tl EBWnET,

(B £] —“HEBCELTROTTIREDL, EHOEETIEZVDE 9 —DOREOHRA2ICED
DHHEE L TWDRBRERY B ZET D L0 IO, I —o v 8Tl 9 BRMZRECRIZ 2> T
T, ZFNENOEIZ L > TH LT ORERH D TN E S | BREEEHESFAO OF A ERRIZ @ T
WET,

HETTERE A==y 700, TR ODD LR H DD TN, BT L
Kz LT, EMSHRIECH ST D KD RBEOSY FITk LTl bbb T ET, filxif, &
1% 5 < T DI ETFERIE RO TV o2 A LT LE D b T2, 2 oA EIEM SN
R PEERGIT T, EMOEROBR LR TNDLEWNS ZERDNR>TWET, TIUIHARDOHEAR
HOE IR EDOEB S TWEETFIE VO TR, ZOAETFEEFHELLZLN B EM, KEAED
DERIZFLGT 2R RRBIUTN B &, ETHMIN 2T REFHL GEPRE-TNT, £
NEHLBREMAEDLED L, ZLORGTIIHEMORE LI b, ZIUT L DEEIVOINADIZ
IMENL BWIZRSTNDEZALHDLEH TT,

SHICHERIMVMAET D LN SZ I RERIIANBZT ENET, BUFEZRKL T, BRI
E5EMIHDOND LWV I BICR DO TT N, ZOHITIE, AARTHEARBEL V- TVND Z LTI
HLObHY ET, IR, BRIEBHEZFRRE L TO< o7 L 22T ERRATRE TIT R W EE £ 7
PERBHIZEEIE, 22720 OXHNWEZ T ONLHELH D E5,

HATEA A LEWS DL LT, ZOEEM, TEHM - K« BREREM EXHR) 0o fiBhaencx
TWET, BHSKEROEBRIZOWT, lx OREFTIERBROEH, TT2b LG REX R L
THTFNEL, ZIWHEE LoD I TTRD bNIIL, EOEFICHBIGEN hbild Lo b
DTY, 25T D&, PIZIIANZREA L COKBLRIEY OFREZ LD VWS ZENRTEETL,
Flo, —EICEREE S WD T E B EENTWT, SO & FET 2IES 72 210 b8 THiBe i E
TOT, KHOEEYMEELNPOL—RICT LI LICHFLHENTZV LVI 2 LEHY ET,

72712, 3 —m v N TORBEBSHANIIAR D L KER L THRWO T, BARDEFIT—>—>
D/PNBBETT DT, A XY ADOEFO L IR ) O & > TRERSZIRZFE LT v &
TAHEILEI RBRELINE LNETAN, bIDLEENX Y hT—27 &0 o THRY M RAEILH)
BXAET B L0 e TEAEBOMAMAN HIVUIT O WL S ICEWET, ZHITREETHL VLS LLE
Hh, BRTBLOERL VD ZE TR, AET 250 L L THOREERIZHRIIL>TVDS
EWVIFHIEATE 2B AR L TRMliZ B3N 5 &) K9 REAFFEL TH WO E N
S

ZORE, 38—y LiES THARTIIVNE TR, /N TH 203 212 X Dfllns < BREEN
BHTXALWIHI AV hbbDEEVWET, 290 bOHFMML T, BARO “HEEE T X7 A

1247



LWV HLOEEMBRIEL TN 0 ) 2 Eid, BECKEER SICHED> T FbRn s b
FEHT TS BT, HDWVITRIL - BEHIROEE I FHT 2 L THEHERERZ LD TIIRNNE
BunEg,

[\ Rl AOBFEORHEDLIITARY ETH, WETLZIVIREIIVOL > RbDORH-
OTE, ESADHST THONTLE SO TTR, UENTMEAREHE L VI LORH Y *
Lize ZHIFEI VD D EVNET & EEMTANTHEREL TWET L, ZoHho—Ho A
PERE THICATS DERLD LD TTR, I T2 LEBENR TR ETNOMETFLENTEET,
LAl MBEILZE 902 TRATVD NZA Y22 BTV ERAN D, T JIXHMERLE T, KA
TWD NTHLOFEREZ T 25 &0 I A LT, M ORBRICKT 5 B Y & 4h-> T izbif T,
TREAHLEOIMBEA LG L TIOLIRAF—LE2D 2 TR TWNZOTT RN, H431F1c# -
TLELTZEVIBENRHY 7,

7212, ADE Z A/ LW S ORI E QMBI D SHAWHIE T, HTRSSERIR O
HIEE A ERL o L ICEBONR RO TTNR, 7 2o lOI/NEOWM T, K& At
ATHELTOELEDSEEOHEICE > TOEE A, TTRLREARHEMIFEE > TVDHDOTT,

HTFRCREIRE EHMEM > THREL TODBEENRNDOTT R, fax L s LK EMET
<&, BETHENTHERE, BBBEST LERENZS SAB 22> T BE5TT, L,
ZOFEFEW LRFET20FITE0MTIC, KR THITAERE 2T UENT R0 K5 RARCRA T
WE TR TE T, AR THNTREIHE DR T NI T RVBEDANR—=RZZFI N LD EF{AT
WDIRBLS LD TT A, £ 9 W0 DRI T DEREESHAN D K9 RAliBI & HiviT v & ) 3w
LBV ET, SIFEEO LD R TT,

[T AR]  \KREAICERZOTTR, BIEEHEE S TP PICEbLBEHEEE > L L
TWiZihug e BunET,

FATEORBELNSTHE, HRHEEERL I Ea—Z — 300D TR, TEEEL W) Z LI
RV ETEMBIL SADOZ ERMBICR 57249 LRWET, #ilxid, BEAEEZREXITL LN
I LTI E, AAOHHERBIT L 2~ X —)LTER, Tz 10 f£0 20~30 ~7 Z—/LZ LT
LLThH, TAVIITLFAHETZY 500~ X —/b, A—Z T U 7L 3,500 ~7 Z—LTT b, b
FAIZKT AT E A EHBDOE R LW S BRI FITE > TORVWE S ITEVWET, ZhblnoT
BRLLTLED LWIFETIERVWDITTTNR, 25T 2L, ROBREOH NS, HDHVIENET
BRI ANL TR o2 L9 R ZEBBIRL TV X9 R0 RS AIETEAS ERSOTT
VAN (1 7R SE- R di RV % gV s & 1 i LALAY ol D= 3

1248



[\ Rl TPPIZOWTIE, BF LR LREE VD 3O EITHER LR T IUX 0T 220 & 85
DOTTR, 4. BAEOEMLLLTCORNI EBAMERE L BnET,

B ZIZHEOFETT R, AR TFBHBEIZR 2 DIFHREE E R TR T 200 E NS Z & T,
TPPIZRKLTNDARNDDIE, —HOBRETS I LAZWNTILEDL, 9 holzbd
NBEIRLOTHNICE DY ENLZEL T 200 E VI EHB R RNTZDITKAT LTS ARLN
DI EBNETS,

LR, TPPTIERS FTA%HDE LTS LBOT Tz LT\l LR3H DD TN,
RREER L, T2 &fE s L 3,000 EHORFRENRNH Y T LERLELL, TH LI A,
oD BB AN T2 C, 2T, 3,000 EH 5075725 1,000 fE% 5 HicE L TL )
LWVWIFEE LD TY, REFITENLR, W< HH IV ET LWV IaEmE LR 20 E L,

AEIDOTPPIZENTS, REEDOHERETEERS A THWET L, TPPERHSE TN HH 50
DET] TERS T, EERFIUT TS BHEERH Y E3) LWV IEMITR>TWET, HEHIC
T, ZOWV RSOV THER LARVEEED TOEDOTRIBEICAR>TWAH EBIDOTT, ZANE
1T,

B2 AP RIERBE T, FIAITREDRE. BBl To THRET DL AXIRNDIDOTTR, 4.
B D X 5 e KEDDR T SAAS TETHRDBEENELATNDEWVWHIRITT, 2D LX)
WV BRERBEA X X — REFo TEELTWHDADREHEZ LTLE D L5 AT LTIV 220
DTT, ETAN, ZHIZONWTHLHBEEZOL ETE I 0B LAV, BEIIAYIZES
o TLEIDNEVIEMmBDHDH LI DN 2HOETT,

BOFIFRRFRBETT, TP PZAATRLAICARDFEFITLS RDDNEND Z LIZHONT, Fh
TEEHAIR TR EVNETS, Bl ZABH Y £9. GATTOMRIX 1994 £ TLT
D, I TLERRBEROBEBN TRV E L, LA, ZOHIBE THARKILZE > Rolodn
EVIORGEIERED LTV R ERWET, £, FTAIRODWTIASEANFHERST T VT AU
HEREVWASWAREEFEATHETR, TNERALELD BARAREILE S holcDh b d ibkEx
HEHLLSTWARNWERITIE S OTT, BBHMS2WETE LULERAR, BEDOES H BB T
LORARRENE D 7 oleDNPE NI RIEE LN T, HILS HEAATHRIEEREZ L 20D &0 oiz
Himx LTV D0IEBL LWO TRV ER S DR 3 2HTT,

TID0D, FEERPEV 2VWRNLET L, Z0FEmEz2VTLETHRELZEZAIXZIAT
IRV ERUEE - T ET,

[ &] BECEHLTROTTR, HIUEEENZ o7 BARO B LISKHOAEMSAEMEN, 0T
DAV GEREICHEL TWT, SHIZVVWEEZ ZHASETWEEELZdNREL, AXZ LY
yaruHEWRL Y WEICAONEHEOIEL RWVIRIET, £< OEREMIEO-DIMMNSIERD

1249



DT AT, SRRFESEIE L TV D K5 2R 0 £,

REEDR LT D200 TE BB, RRCIEE 2 2 3 2 2363, AR RI2iX
HORERLG L EBWETR, TR EFI BT, EMEHIEE VW OEAD O RD LR L ONR
KON TERLERAWET, Z7a—ULZIRTH, BEXEALEARBERE ) INVTF v =220, £
D ENHERHIE T OEM SO OER E LT BEEARALOL LTR#Sh WD ez
ATT,

AARTIE, HBAVNEL ZRERO TR CTe L 9 R TRER STV AT TTgNnE
b KEBUETIUE, EH10k-> T D b O b AR BT 5 & B ET L, REEH 224
PEIELT, ZOLHE LWEPHPERNPHATLE I b LLEEA,

JEENEBRN TS TR TE D LI ICNANAEAI Nz E LT, ZHUE R RITH 50
H LIVERAN, EWSREORER L) OIIRAT#HIINZR S O TTO T, ZOMRO AN H o REN:
EDROM/NLTCLEIRBEN LSV T, TTHH, TP PIZOWTIIER ISR 2 HEF IS
WISEER TN TLE ) KO BRKBLETOT, #IC o TEDL B VO, EAREBHER® D
MEVD ZEITHEER LT IUENT R0 EBo T ET, BICHRBREICIT 24 A —VIERENWT
FTOT, 5E TITONTELHRILOFTUCES BICEANMD D EFELNE DB DD TIZRN M E
BoTEY 7,

[f& #H] <TiE 22203 7e7200BMA SRR T AT EBNETR, WHARTL X

5 73\0

[Zu7] FAARBRICBFAVLET, VAT LAOZLEND &2 AT, K@ TIER < SIATH
Bz o TR, 1 DT AT ABRENRL R oo LB B> TLE -T2 & IR
ST D, EMPHZEINIBORKEFEILL NI ZEIXL ONDIOTTR, ENNEKROEREIZ /-
To L EITE, BREAEEEF DL W) Z LN ED L HIATONDLIDTL X 9D

BIZIXESIDOZ & TOWET & EROBEDOHIELFRRFICRE L LT, Y—F— %% 1 K
BATLHEIAZE THICLTENPDOREELFELL> TN ERDEARIRELELNPID DT
TT, 2V bDOBREYIC) FL WL OPEMICBENWE L2 T, 22 2BV Lizne BunE
3,

T A] Rz A= v ok, £, Riifiz P oo THT Y Ialb—vay
LTBWT, ZRUTEDETT YA 2flA THRENL TR T DI TIA, FERITREGE & BN
B LTWT, 2O FnTo b R{ATbhT&E L,

BHOYE, —ERETDHE, RHPETTHETHRIETS 10 4, MAFETHS & 40 £ 5

1250



50 FaHOLI D250 E VI /NEID BRI 72 0EEE T, BEML, SNWICTETCLETLE
T, REFD 10 FELDP0DDITTTNG, £5958, —E2<->TLEAIT, FHEPELTH
ZFOFHTRD Z LI Lo TWRWMEALOTE, ZOX I, MILREERAE L&D
A MIFFROPICANTNRNEDIZENLT DA TTOT, 29825, X —R2bODOBEHK
REFFSTVND VAT MEII A IR o7 LTH, 2R MHREOSLD Fh b4 5 & Bz T
Fenmn e BnES,

B zIE, ABOBAEI Lo Db, Bl 1 OB TEIVCTW S i TidZe < i+ RN ET
FUTRIDEIEA B oA BN L T ND DT TY, TT2 6, B@FEITREDEIRE T TR -
TW2E LTH, MRHIUIBD DR D L IR AT ARFHIZARITE LW L TEH Y £
Ao

LOTEMIZY =T —DZ L TLiz, O TRATHEZ DL > TV ZABMFNREICH Y
TR, BEZDONNEZATLMEIE O o TVERFATLEND, BRZZIFAYU R LL,
Lvb, B2 5 LIefad &5 T RELRVEFMEL TWET, 2D X51C, HAD
HIZIE L Ch DRSS 51T TT,

EDRIBRBIDOVAT Lk b >Th, BET DHETITH 10 I/ EF L, 50 FiIffibS
DE/BEEA, 9T D EXRFNILRBRROMALEOH D DI D T, 2FED, aX 3 aE
KTHIVRAIBZEZIHBRAENTH D DT TT, ZOLIIZ, TR MIV R~y TVIEEEZ T
WD TH- T, DL ) R THAR Z LIZZARICH L RNESI LV IR LIILTEY
7,

(B 2] HREESPRESLZEL TOT, ZRUTOWTHFRITHERDIHILUE, XA REVI (O
BHVELNED LIVERALR, ZOHRIRESCREEIIHITCRICE > TEB LET L. B bRy
STWVAHERBBONTWET, ZOZLEREREEL VI FTNHELETITRESL, 4, XA R
Bbhdb0uT7THF A Lz LTH, BT LHIPRICARR FTid/e< 25 AREHEDIZ S RV DT
2RV L BWES, ZOERT, XF—RLODOEEELHERT 520 O VHLTB WS Z
LiE D WD EERFAIZ LA RA RIS LT 2 L TR BRREN RO TIE RV g B
D OARSEADBEEEF > TEBY £ L,

[N K] AoZriconTTdn, MEkEN2oH5 L0 H & &I, R0, FFlioHiz 1>
I H RN R EBWET, 4F T, @ENRTEZT Tho72b D i, @B T X a T
b5 LD BIOFHNTH S &0, FHlifZ EEFF O &\ D 2 & BSEEOMIE 2 WATHICHED 5 &)
Tl ERNET,

EMSIEESN L, RiIZF v aFATsrr bkt GDPEIIS & X, BFEME T

1251



TR EMR ENTE TS EREL TVWEDE NS bD L —fEICHIND X 5 Bt LW kg
BRLELIIDEWVWIE R F LT, EBIC 2020 FOREDOFHZNSH LWZ ENA-TWNE
T, TTNS, fMliZ BT Tide, BoM»TEITL TR E WS 2L —D2TIHAWTL &

2 7

[Z7u7] BAEECBEELZVWoOTTRN, BUEEORTHEO L iciksH L TnizZ&E L
T2, AV RBRESRBROPRUCRD E L, EHDLTHRLBRS>TLEIOTLEL I, T2, £
AV RIEb o REDITDHRETZLE NI ZERDTL & 9D,

[ 4] RIUEEOHEOELIT. 6 FuX6F 0B FoTaE1Fnlt04 v 2|ld)->T,
ZOFIZBEHNEENTWD & ZARTFRET 20O TT N, BRSO LHFIFHIZ DN T, fReE
B, KB EOSHMEHE E NI BOEFHRELTHNET, O A2 FBRS 2o THD D0, i
D25 & 2 ATEHITDY T, BIHRCEFIZOT DREM LR v S THIFIRICZ2>Tn50T
vt BbnEd,

Ll FEELTEIRSTNDENIZETH-T, TEIHITRELLNH ZENHTL D
EIORBETEDLVETFA, AV RTIEABEI NI ZEEZLTEHLTNDO0O0bY FHATNE
by WCRINERESWE S R Z AT, BHIAZRIET DICL THEMNES 22500 E 5 72AK
BIR R S T2 ZUICBILENE N E ZA b H D T L, HINZREZEORL Y 708, EBHiid v Bk
BV EWS L R THAAEZ LR OEFRAFHL T E NI D THo7ZDIZEI NI HOD
NTETWBHRATLHY T, HOMEICHEL TVD bOIE, HARNARLED LIRSS
HDHDTTT,

7272, ENMCARIFRILERENE W) ZEFWn 220 EEVWET L, BAROFTIZRILEDOE W
L ZAITAEMBARMEC D AR L BV E WO HBARREO b TWET T E S, Zia RUR
BCHET 2013, bLbEDHRBRRE RS EVETOT, BATIRWNALEEWET,

[f& #H] b 1-oBMELEVOTTN, BREEND, ETEXENOLHEMITLE AL AH
ML TNDENIBREEMWVE Lz L, WIARLAENDIX, o TR EH—LL T FHandh 5 &
WO ZEBHENTDIT TN, ZOLIITRET LI LARPERIZE LV E ZAIT, SRIOREE
DG BT BEOMER A>T 50 TT, £HLET L, Y—RET 7 WS ATEEIH 2 <
Role ZAZBMI-LNRB AL TV o T, ZZTHIHEDAEREZE OTT MR, FiLE ) DI
AZARBT £ EVWDWNETIN DI ERRNE IR BDICR>TLENET, F=L /T AUT
. 25 LEARROHABOFLEDET NS —ADE 5B bDIEHLEDTL L Hh, P> TE
SLMBRWEWVWITBIZZR>TLEIDTL X I

1252



[B A] FAEbBRTEX2ZLE0nO01F, T CTHEEYOT — X EW-> TERNBZ > ThoT
Lo 2, IR, —REREROLIICHEEMNND LA, BREEWD LVIFERRE S
WO FERZ L721E 9 YOV TR WD E D BHDWIE, ST 2 EREH BIRICEL TV D
EVH ZEBRDLRDLOTTIHNE S 30FL BV TEIEBE L TEXINE VD Z EIZO2NTIL,
HHLILTEELHD LB DTTN, HFRABZNEDTTNLZIUT DN T IS b2 EH A,
BED. R ECTAEFRREAZNESEDL ZENTEXOGINEE s &0V E/-S OTTR,
P72 RS 205 LoV E T, EARE, KEHED ., BTG OB T T, Wolc AREH
LLTDT T AR 2> TLEI L ZNEWMY RTZ L3RR L nens 286 HY
ETOT, —REEPZITIHETDRYEHICOE2EA RO T, ZOEBKIL L, bo LfESE
DHTBIZH Y BPRTNER LR NDTIE RV E B> THET,

[f& 3] 2720 BREICHZ D L2, SN TREMmEKRDVIC LI EBWET, A,
E2bHVNLS TS NELE,

1253



s I S —
REOEHE & AF DG
—BARLEETHHES ELIT—

1254



RED G & AB ok
—BREXATIHS LIFT—

201243 4 10 H (4) 13:00~17:20
HEERFEILF v o /82 6 S 3 1 6317 #=

[Ef] HERT: 2o -7 on Y7 4] FEWEA =77 47 (TIEPh)
[Hefig] IR F i ERZS B R F A 7E R RS (ICAS)
[HE] HrERFraf vy U RAHHERE S - REAMER 2 Y —2 T A

A=2A7NN

OFE17=—X —x{fkEBHKR
RS BB CRFERSZEER)  13:10~13:30 (20 47)
ERIEARS O BB EEEZ & S D—(ABDOSIEN D |

< (WA B (RPERZ: TIEPh AFZEBF)  13:30~13:50 (20 %3)
[t —17 ¢ = XA
— O] (2B1F 25 TF4 (Struggle) | BEED TG |

AT AV AEETA Vs (EREKRFHZ) 13:50~14:30 (40 53)

([anv— Feirlaert, L4
—HARKE O RA 228 5 A2 HRBEMR OB SIZ BT 5 7

1255



OFE27x—A— 2 LER
< HIT SeRl RIRF#8ER)  14:40~15:00 (20 43)
THA O N HEfar L BARILAS )

- (B ST (T NEE - DEFERT ) 15:00~15:20 (20 %))
[H Lo 2E o U— L iEOmukES

Bl RAE GERBTRZERR)  15:20~15:40 (20 47)
TERIARS R E—TFEROIER E DD G )

< NI B CRERFHEZ) 15:40~16:00 (20 4%)
A L BREE « =R ——T KA DD 2 & DEFR

ORINVTF 4 AIvay 16:10~1720 (70 4y)
SR & SRR O A IT DT L CRIRED— BRI A S0 FEBE A D S LT

ml AR LA BT
FARNARA T —H—
Al S (REVE B R RE S B A HEE RS R (ERiA)
VT U= T7—7 (KIRERGHERD)

1256



[BRIEAEHS O BRHERIZ OV T

FEERFICFHH PR

1) FAELWSZ L

SEENG OEEE IS —ik, TARLEASORE] BT —~TF, Tk, BREELS LT,
EOXEHRAETLE I D, AR, 2O 2D LBLZTHIENERNET,

FT EL NS ZEDERICOVE, DEEEY: - BAEER] o T34 OEOFRAEER T
Een & BnET,

[ZOFHEITERETIIFEOIMES E LTAWLN L, B AARDEAR I TAME BRD
) TERIE - Z3bodg )| THEER L oL THBhodkd] 7 Effxfke 7230k CE DI T
WD, FHFIR— RO LMD AEE L, BRI S IE S TO eI 3 2 R0 F ¢ B 23t
Pt 2 53R 3 2 R IRIEIC B D, oo BRME®RTO®AT, BMARMET 5 THEFEE) ~
DEIFFEL TIZ7R < MF = DFEL ORLERE G| EZ T DD, Z I b BnRBREEAIN L X
IETDHEDHTHD, |

oz, BBEA I, (EROIEICET 2R AR LT, 8HEAEZBIT TWET,

O FEUERHERTARL . BEWOEWEENE LTERBLTEE TN,
KN - TP ARBO LM, BN L DMHRITEET D,
FENREENEE a2 2= —v 3 VIR EZERT 5,
ZROTTOHCER LHAEIELZ TN,

M4 ORI RsniE) 2 5ET 5,
TBRIZI T DR 2 1T D,
BHOOMEMESCEIE A S & U CEE Lo H@EEfig 2 Jh Kk LT <,

FHEARD) « W17 ST 22 R 2 R D

IhbicdkiEy o Z Lid, HEFWELR - OORFICEAET 5 2 L TERL | ix OREDERE
B, LrbELCAENREREERTLIZLTHHENIZETLE Y, bobkbZlAD
Bz H7E, FCAMEABOBTEbh s &2 LT, AL BROIAEICEBLISHATE 200
BT,

Qe 0 6 @ O

2) AHEEROILAE LI

HAELWS & FFTIEIAMEAMOLEREZONE TN, L LECFSESERLERDHY
AFET, HBER - #HHRIEEORNAED [ - ARE] (1996 ) g, [ HAEOBE S F
7o ANEEBROIAE, Zi LR oAE ] Bk LMD LE | S & w34 i & i
FPEOIA | JER L ARROIMA RO WL SV O FhRIE E SO oy & ek

1257



DA R LREMOIAE RTEBLOIRE, FrxbH b HRITTORELZEZRL TND, - ]
LHoT, HHPLIIENRZZHENTND Z LIFRBENZ LT, 2OH0—2I2, A& KD
KAELHL2DITTTR, TIEIOZEIFZEDLITEZLNDLNETL L I D,

BUE, HERBREEDVRA 2G> T D Z Lk, SEIEREHT TR O TWET, 2ol
BIZERTH Y, 72 & 2R, THERRREL & B xS MMem BRI K5 E oMy 4 v EiE
W K DEEEEA~ D TERER O EAERFEDOH K] RS LHEOHY L BMOREEDIRT ) TA
FORK & SRR ORE] [y 7 T ZEGRESE, (LFWEORME] G200 £,

IHIZAATIE, 03 - 1 1ORAARERZEbTITIVWbREEA, KEROB I Z2H 67
ODTEIEILREDT BT EFRHT, FRBEHLE VI BERRAL M- T, HARKDBEKR, £
L CHOHT, A2 ORI GBZHTDIEE/mOOTbNE L, Z<OFNRTEL D, s
. ZLTHET 278 LT, REREELENEZ 20 LTWES, BRALE) & HALT )T T
R E X v ilblo o T, EERETT,

Al HEEZRELS LIZERO—2I0, BEIROBEPMEL T RN 2 HITHZ &N
TEHTLEL I, ZLTH I~k RIFTVEBRFERFRTT, ZOFHOVL ST, #2LER
BT 20T TR, BEHEBOMHIZIBWT, IKABORED 1 6 8 5L Z & TLiz, FFiZ,
HED & > EHEOBARIZ, REOHFENHTWZL D T, 4%, ZORENLE S HDE M LELS
nTWET,

I D BREAERLIR I FHIC R O N D BB ORA  KEIZ WolzWnWEZIZH D TL & 50y A,
Ziud, ARIZEAZR S O THEM 2 VTl - ZRATRETH D LW I BRI LBWES, AR
I, BRERMGL LTHRLE D LTG0 H 0 £9, 222, BANZRAMORB Y | HiBeE
BRb, KRROWOLDOH Y FEBAMTLESTLEWHIEANRFENH LD TIT RN ER S D
TH, RKERIZKT 28BS L Z0EEEZ ST LEN, ARIZMATH TE S &0 5 A RICH -
TV ER S DTT,

AN & BROIEDOREIZOWT, FATAEL, 32D HNHHE X THINEBNET,

Bk, HENERGICHFOMMMUERZRMEDORY R BELHITHOTHDH L OHIC, BRE—
DOBRBNREREOH L LD E L TRARBREETHLE VI ZETT, 2O LITIETET. BRDKE
FlaLDXBDLINENI ZERBZLNRITIVUERY FEA, FHCHO DL EEWITAEE D
FlZHELTWDIETTHY, 20L& ANROBPMEMIZH DL E VI BXIIHBELZHITONETA, b
A0 NI DA S THEE T RITIIER D FEAN, ZIUIE/DRTHLXETHY
COZEHEILKHHETRETLLE D, FLIOUEND, BOTHLEMEIREDORED Z & b FEH
LTL BT,

{LBIIHZE - TER 2T, REREREZR L COET, HEHEIFNZH & X FMEAREE NI KE
WIEEZF o TORITIUEZR Y FEATLER, BIUIEE LOR R 6T NS hhiafk ST

1258



OTL, EARVOLEGLERT LG, AHHEVICLENELNLTWS EEbFITiTnbi
Ec R

BT BERLE W SERH D L9 IC, BRITHRIFEETIERL, D LABEERR BN L 5T &
LTEZDNERETHDHEN) Z LT, AT, HEDTREMOTET RbbEORKREL L
TOIE#H, BEIIFA TR L L TOERBR LI, BEIIEEOKY EZ AR, LRHATHE
T 7o, HOLOEENEIN DR EE HHFE & v EHIZER & by E T, gtk &
FSRREEZERTDZLTLEY, 2O LA Sie 221280 TH 2D H D& FEFICZLTY
STHHEZAO [GFOEY] L bERVE>TEET,

BARITHRCTRRGITHL ERAD I LT AEPHR~DOFEHEE THDL LWV I BN LEND &
WS, EDINTVIHCE W EWEED L Z LIt d L BWET, HFrThiuL, ik
IRIURBERDFIEZ DO L OMPFNL LR 72D b D THY | HRICE > TORIEHEE 720 5, B8
BEARLICHDIEDY 27, BEEIHCEZ XA Db ThH- T, BELEY - METHZ 213, HE %
OO ELERDL L THDZ LE2ESBARTRETT,

Lok ZOHFT L ik, BRI ABBNMEREREZ LSO L Th o, Higd BRTIERL,
UEDERB RS aIa=T g b~k oltBROZ L WhARLOZ LT £3, 20D
EHENESE, MK SINDLEITE LTOHRIERREINDLIRETHY, WhiIERB b L — kL
TRo T BROFHENRE L e HTL X 5,

B0 TR, AMBEDREATE LTORRBFRIAEZ D LE, 22BN AMbAEE
HZ LI DDIFHERTT, S0 L&, HENEB T LD TTAN, T, £Z TABNAEE
LLFEDEIRILBOTL LI 2L 21X, BRYMOREOWHES. FIROREEDOHEIR7 &R
FEESNDEVD ZENRHHTLLE I, EHIT, MHRRNMEEDO BT LEL D, FIITEREO L
BT bDEFEZDEBNET, SARKMIE, TRARMEML] LW I ROPT, Tt LMD ILDKIE
WEENRT, 20HZ0FERHDNDIE VIO, ARANDOFHEM, AARNEETHD ) Lix,
Lovd ZOMPER R KRIEICSNDITIE, KRHUICSILD 2 ERRPERNVEFNVTVET,

FITMLBNTBRERICBE LT, 2k, LAE L (1) THOEARTIBLHV ELEZ, BOL

HARDBIRICBE T 2 LB —2OHAIC, THARETEREMA) OBERHY £9, ZoBME, +
WWREARICBWTIERINIZLDTT, A ZOFHELWHAZ TN L ETH Y FEAN, 20T,
BEAELHRIAT D ENIBERTIE RS, ERELIFITTIIHRIA LTS, (LZDOHDTHD, L
TiRERDTHDROTT,
HERICBW TS, 2= [Tl 1o, T, 2 2ibikiey | WHSA CREARE -
R - SRS - BB X, ThRbLINELRY ] Lo TWET, MEL &N
“fEtM ORIz, S (ELD) AEENRTHT, IR ERELMLHITIENR LN & &5E
STVWDHHDTY,

1259



MBS £72, [EERED Nk w8, M4 ok, HAOEBRKRY, &bl
ERTEL T, ZROYEEREY . EHERTOHEER D0 21T, M4 OIEFR Y, RIEKHD A
CRDBPRIT, BULDOBEHR Y | EHOTWET, LKIFLAL LTHREL TS LEWHDTT, o
ZLZDOWKIZ, HBEFETIERLS ., EERSOVOLOHFTEELTNDHDTT, 2D,

IZ& > Tk, EROVSAAZ X TZHEIZIBWNT, KROWDO BRI B EZAIL, EEOALD
PIFEL TN E NS DTT,

ZOEHNT, FIZAARDLFEICBWTIE, BB T AELT - BES, LR THD LA
BRLTWELE, 22 ETUE, 9 LTABIBHCOREICE > THTICEAZmO ST, o
T, BEETHTH5ZENRTEDHTLI 2D

BARIZZO LS IC® A5 b0, B CGELITBBN R0 0) 2/ L TWET, 202 & ORH -
TG, ACROBEEWNVNO L HEHTLHTL X 5, LU, AROEMEDOEW & BBLZ #Ed~
XTT, ZOLE, ZTORBIBEVEFFIZAENEINTWVWIHCH, kb PRIZAZDHZ LT RN
F9, 2218, AMEBROIADEEAH D EBNVET, D2 &I T, Fiizm Lz R
DEWHEL NI ZEBBILNETN, ZOEMEEITECROBRITE TN EBNET,

3) BRMEOEAELIX

BRI B2 OBERIT, BB X572 AME BRE DL AEZE | 1t & vy D BUE ORI O HSYE ¢ 28
LESETHHDTHY, ZOZ EIXFEROMERIEZDTZDIZ, F SITER L TONRIT LT 572
WZETHY, HANGERINLDNETT,

HARE A 0EIZBE LT, —fIlT, 2006 42 10 H 7 BIZERSL Sz RS U R T A5 D3,
i L B OEEET —IR L TWET, AR AT A%RT) 1E. TOBREEZKRO LD
IR LTWET,

TOFE AR, AFELHIC RS IZ5SD LWENRE - 5, Bl ie 2 AR S O
ERRDONTOET, MATTIE, HA P LRREO R TEOELSLEDL L) 2R Al
Wit T A4 7 AR A - BRI HHER VAT LOREP LB > TWET, —F, BILATIX
TR O 71— UEEIC X BB LR E OB W FO ML SR IR, [T 5 ) 1T L,
BRHEREEOFRIIMETH b L, EEBSBERE IR T L, B0 - POk ~0@EAmm Ih Tn
F7. I, FEibrta OB, MR < BRI DIRFHI~OxRZR £, UhE U iRE D

IR BB E DT B TWET,

IO LR EOHMEEZREE I L, ZNEMRTHI100%, BebidmReE & bic g &
WIHORRRD DT D2 ENMETH DL EEBEXLTWET, I BITEERNLH 272 “Kyosei” &%
EPSMITEE L E T )

Tbb I OFRTIE, EITHH & EMNOIAEDERZE L T, BIREESO-BEBS LOCAMOAL

1260



EHEEIZENCT 2L WHFEICImVMES 2 & LTWDDIF T,

ARFETHEBRIZEAL TS, DRTAERER, FICFRAEDED)) (IREBETAET 54
B Z—1) b WA EHTEZFEOOT, WEOLEL S STRHA T, R REREIC
FHROBLS B REL LI, 27 Y — MUIRWHFBRAFTOH L~ R bS5 L BbnET,
INEFERR & LT DA B AERE N LT D5 @NEMH LT 5 Z LIS Ko TR A& Bl b AEE .
A HAEEZ DR H Y £,

(http://www.toyo.ac jp/rc/wass/index_j.html Z:H&)

TR BREVWZELTTICHRE WD L0070 NADMboRBREZEV L TR, —F,
AT ELESTLS BRAPIERINTVD HDOTHRWTL X 5, #iTh & BR O ZIEI oM o34
HHHLAARETT A, FRRC, BHcBIT 2R EDLEZDO LD & BANTEIT D AME DA
ZOHLOER, EHITERENDRETYT, FHTE, BILOBERDER ShTnET, MikizsH
RTIFRWABDOFER A TZBREF TR O Z LIZL > T, TOHKRBAEE, D OAMbEZHHE
RN L CWET,

AT BN, LBICAMEBREDEEZER L T 2dITiE, T OMAID, #WEOE T
{BIZHE I D Z 23 1F . BERE D40, MU HEDRAE, JHBK - M DEIE, BHI=A I 2 =7 1 OFAE%
EHED D NIENH DD TIERNTL & D 5, M5O LB E R T ~DOEF N, BARDBROMHE
EHRNTWD LB T, BARSIEGDH b LM OEMEZ RIZERWnE Y | BRILAEM
DROEBTIH Y 2o E BbhEd, HE - HIHITEYOZ A RIEL ., FLORRIZRKWIZED
L5b0Le0ET, =2V —VaF U XAE, RWNCHFREIRDZRETLE Y, —FH., #HTOHEHM
FIZH oo UL, WET DITERBETHICIRAT 20O EMT 253 0 i, AEGOAEOZE
MEHER L CHREMRRE L, SHICBW CHHELBRENRBRICHMND Z &R TE 5 L5 REES L
FELEOVET,

ORI BYEEDITITIE, ABBAME LTHEIZENIAEE DL ENTES72DIC, BREDOE
BELFEFE, BRESOERE LERELZ L) —ERETRE, XA HMEREAT, £D 5
R CTHEOF TR ERFABRT LI EDNEETHD LESDTT,

4) AIXBFLHEBFOERERD

ABIRAME LTHRIZACERT 2 L1302 s 2 L2onid, #% - BEOMETY, 2o
LOAR « THZRLIC, BIZAEZ L2 ZL0FEITHY 2 FtA, —FH, 22 LOX STk L, E
HLTWS O, Bif « BFFOMETHY . BAERMRHERGI AR R TE, M8, 4%, &
INRHIERIEZOFEBLZ D S L, BRI ZME L T L &g, Lo - B L2 o R
LD X SITHEA LT TY, SR, FRITEM DB Sh, AR & thafs
T ENENRAICR S D 2 &2 ARG 2 ko TOE T, BRI ORI,

1261



AXEZ0 A% KIBIZE Y ANTAESRZOMEE2 AR T & T, 4%, KRIMKFE ICAS BL O
FOMMRE LFLE S HPERS TIEPh &3, HHAEOHAZ S Do, Z OFREICE Y 720 &y
7,

1262



[FAEMHEDT—T 4 =X A
— [FEoEIR] 12175 TFS (Struggle for existence) | D3HTH>H—]

WRHERT: [z - 7 yu )7 4] FENRA =TT 47 ikt (B) ¢

1859 Rl SN2 —7 4 > @ [FEDHJR (The Origin of Species) ]| 12, FDAFYIEN D | e
LRAFEHM->TND, OMENRFEY DT 7 A N Tholz b, FUTE S, 2 LEDOT 7 A

IN—T T4 S Ab—U—

R, “The Neverending Story (IXTLZRVWWEE)” DL T, IO bHMEICEREEAFT D
ZLiRBHTHAI,

HOPLBFHGROP T, ¥ — U 4 OFFUIEHBICREREELEX L HOEHNE NS TH
WETIER, FEMEMFEINDICSSDLVWERERE ARG o7z LT, THOER] ZiAEA
DS TENHEDR, & 2 b2 XY NDEZRRCMEIHAH2ORRKE THRTE L THA I 02972
SEBAIRRICBIT S [H =7 0] Lix, b e b EHEROTICH - 2RI 72 A RE A FELIC
TRFRRIL) LD LAR— N AR THEICRE L, A0 b LI ERBREEN LV b,
L IRDOBIEALEFE W RITEES CEMNMERZAD TH S T2DTIERWTES I Dy,
RBIEEEN T LIT, ¥ — T ¢ 0% TASFRS (Struggle for Existence) | % BIRERDO A 7 =X
LELTHHT D SN, ST AOREFOMERST AT 4 7 2B E IR ANLTHNZDTH D,
I DI TR &V IR, HEHICE ST, REBEREWKT, 224X 77— (BK) L LTHE
Mai, toFRFRRE— [35RRE) MBHBER DEELER) RELEHIS VIR L Z L FHE
BTz,

R, ETFRGHIA 2 \C RS o B THEA S, 2R A BRICIE L B L TV ehE 9 i
BN, AN OESCCIULE ATREIC T 23 E LTHWL R TE 2, ¥ — U 1 Y OFHIL T & —
U= AL L LT, FFEDHSHNIESCBIR 2 ZTT 212D OB FEMIFIA ENTE 2O TH
Do

=04 v OEBITARC LI L Lz, BTG 10 FRiiICmA S [RoJ] X, TEESRE)
HPERLZE | & WD A —H 2B THRBURO b & T, NS AEWT L LT TR RHSET
ELTEREINTWE, 2O LCHADEMREb £z, HEHE ) 12725 2 L& ST eEMBECE
Eopi i S, BRITHS TRFOMETF] LY, ZOERLIMARRINTET,

LU B, AR TIEZ ) LEERIkIC & b 72 D kkx 2ilE (TBREEOfail & AMofai)) 23k

WA SN E 2D | SERIBICRTT 2B R KA ICEE BN TN D, £ 2T, #Hizic (AM—ARD
(A= B2 BfRoBEMIb, 7720 bRFEMROBLHINERN D THAE (kyosel) | &9 B/EN
BFons kolchhot, 2o A FEOIERTRE AT, Vo SV ORFRHES % “Pibrd 57
ZETHROLT D L 97 “SEmMIE” 2T o TR, BEOHEFIZE b ) HATWSOT G 2 2
L7 THAE] D THD, Vo THNE, BFrL DAL DEATHD,

1263



L, ZZTHEERZ &F, BHE) BRIINAINDGFOBREN, HEF—T 4 = X L0
SMICEENIMEEEDLIICRRDILDORONE, FoXVSHDLIETHA I, RERDL, D
DTAEEROFEERILIREL L2 CWebR S — v = X A%, SATE 2, TEESES &2
51 TAHEEFRD 2T eI TR0 - F—L) Lot K1, O TOFEERRBIL
BT TNDIHOD, SRPHEMEZOLODEX X ELTHIEELTWAIZ LY, FLEHEEENLLTHD,
LoFdic, A #20EBROEOICE, FERTRE B4 LT Thy ., B0V 58
FRER DT L 720 5 20OV T, HERTIVNENH D L Bbh b,

SENTEDORMOERL LT, F—V 1 HHD
EARIG) MR EDDIEY | HOFHONE L
MEDRFE] EWHT 7 A MhbENESHTT 5,

BHE (RFEFERLL R

on The Origin of Species
by means of natural selection
or the presevation of favoured races in the struggle for life
(1859)

Natural Selection

piliy

Struggle for Life (1857-)

_ Struggle for Existence (1838-) _
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+Diversity Sk
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~Time B§E 000 - -
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HIEEM (R

3¢ Competition 334

iy

Apperance of Variation

Fig.2 Darwin's Idea of Struggle

Fig. 2. Darwin’s Idea of Struggle

Focusing on Darwin’s ideas of the “struggle for
existence” and the “struggle for life,” this paper
organizes and diagrams these ideas in the context of
the characteristics of the theory of evolution. At the
very top is the full title of The Origin of Species
(1859). “Struggle for life” is used as a comprehensive
idea, which is clear from the title as well as the
conclusion of the text. Regarding the years in the
diagram, 1838 is when Darwin read An Essay on the
Principle of Population by T. Malthus and is used as
the year he became consciously aware of the idea of
“struggle for existence.” In a letter to A. Gray dated
September 5, 1857, he simultaneously uses “struggle
for life” with a comprehensive description related to
the “principle of divergence.” Natural selection
assumes the existence of a large number of variations,
with the favored character being preserved over time
and space, thereby generating adaptation and

divergence. Struggle is the mechanism through which

these processes occur.//

Regarding the concept of struggle, the theoretically correct meaning of the “struggle for existence” is “life or

death competition” among individuals of the same species. Darwin, however, attempted to include today’s

ecological meaning in the phrase such as relationships between different species and the mutual interaction of

the conditions of life. Darwin may not have felt that even this was sufficient, and it is thought that he used the
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phrase “struggle for life” as a broader concept comprising competition among individuals, mutual interaction
with the environment, and the vitalism of living creatures. Furthermore, competition is a term that correctly
indicates struggle for the same resources or space.
#¢Competition does not occur only among individuals of the same species, but also includes struggle among
different species.
2 H—17 4 D (struggle for existence) & (struggle for life) |2 FH L. T bOB&EELOHE
R B E XL, KICE LD, —F B [FEORJE (The origin of Species)
(1859) X A MV TH D, (struggle forlife) 1XZ DX A ML EALDORERBICHLANLN TS X
DN, AR L TEN S T D, P OFEZITONWTIE, F—T 4 R AT 20 [AAH
(An Essay on the Principle of Population) ] % #tA/ 72 1838 4-% ., (struggle for existence) % HIHfEIZ 75k L
TAETHDHET D, E127 1A A Gray IZ5C72 1857 4E 9 H 5 B O FHEDOH T, 14315 D JFH (principle
of divergence) | I[ZBAT 2 F & E o7k & & HIT (struggle for life) MNRFFIHEH SN TS, F7z
H #5341 Natural Selection 325 < DZES (variation) DIFEZ AR E L TR Y | K & ZZHITH 7z - T
HH| (favored) 72E %2 /1F L. )5 Adaptation & 2% Divergence % A4 T, BIGHIIN DD 2
N=ALTHD,

e

AFRESIC OV T AR F O BRI IEM 2T RIE, R —ROMEERIZET S life or death
competition TH D, LL, ¥ —U 1 LI OFEIC, BAERM & OBIRMERCATE O 4 (condition of life)
LOMAEMERRE, S HOEREENRBERLEEFL 2 LTV, L, BHIZENTHLAR+a0L
& U727, (struggle for life) &\ 9 58 % AEAR OBi4 0 5 BREE & O BB, 2% (living creature)
DEMDETEEGL S E LTHERLEZEEZ 6D, %W, Competition (X IEfEIZR UEIRS
ZEf % D < DG (struggle) D & &S L, [A—MOMEKEIZA Y TlER< BEL OMORF S E
THEETH D,
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FERER BKILEZE

Joint International Seminar organized by TIEPh (Toyo Uni.) & ICAS (Ibaraki Uni.}, Feb. 22, 2014

Development Patterns
Honoring the Nature and Life:

Empirics from the Heihe River basin in Northwestern
Arid China based on integral approach

Dr. Tomohiro Akiyama, Assist. Prof.

Grad Program in _' bility, SEiehqg,iGrqduate'. 4
School ’6? Frontier Scien:?‘s,‘,l' h'e'_TlniVersity oﬁokyo =
2 - ~ - i -]
=y y e ekl
- - - = v - 7 |
A

) Wl CTELE T,

My Research to Date

Two lines of research:

1. Empirical research to assess “Interaction between
Human Activities and Hydrological Cycle in the past
100 years”

»Main study areas:
* Heihe River basin (China, Mongolia)
« lli River basin (China, Kazakhstan)
2. Theoretical research to develop an integral framework
» Water environmental studies (Akiyama et al., 2012a)
» Environmental Leadership Education for Sustainable
Development (Akiyama et al., 2012b)

Outline

* Introduction
* Study area

Methodology
* Results
* Discussion & Conclusion

Outline

* Introduction

* Study area

* Methodology

* Results

* Discussion & Conclusion

P
&

My Research Methodologies

.

Natural scientific approach

— Hydrology (observation, modeling, Water Footprint
study)

— Geography (satellite remote sensing and GIS)

— Environmental Engineering (Life Cycle Assessment)

Social scientific approach

— Anthropology (interview survey)

— Natural Language Processing

* Philosophical approach
— Integral study (integral framework)

Preciousness of Nature & life

Memes Memes not
considering considering
preci preci

SPIRAL
Volue of { 8. Turquoise: Holistic

existence 7 Yellow: Systemic

Second-tier value-

systems Memes

6. Green: Pluralistic
5. Orange: Strotegic
4. Blue: Purposeful
Value of

survival

First-tier vojue-

systems Memes

3. Red: Egocentric
2, Purple: Clannish
1. Beige: instinctive

)
Don Edilhrd Beck

. Cowan

Christophe,

®» 6/35
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Preciousness of Nature & life (cont.) Previous studies

FgAR—=2A
Memes Memes not HoRy o=k Webo()(now(!adq: ScienceDirect  JSTOR
considering considering
[JIQCiDlISﬂESS preciausness preciousness, life % 1268 1927 6%
Integral studies Swedenborg, E preciousness, natural
Volue of { (Natural sciences, environment o# M“gE EE 2
tence Moathematics, Physics,
] e gl preciousness e, natural
Rk es Psychotogy, environment s i 3294
S hin. V- H Spirituality studies) ” vl
- i s mosemenant | on 2 e
= i f,’,’:,'f";;,f,,’fﬂ;jf preciousness, ife, natural
‘ 4 Volve of S environment, holistic o " e
3 ! SV, 3. Red: Egocentric =—
Don Edid Beck % Pl Clonakb Tmaronsaf | 1) Not much comprehensive discussions about preciousness of
(‘hristopho?\ Cowan 1. Beige: Instinctive previous studies nature & life.
2 2) of holistic view/approach has been pointed out, but
® 7/83 holistic framework has not been established yet 3/36
7 . ’
Post-Cartesian schools of thought Why Wilber’s Integral Approach?
kor examp le, . » Proposed by Ken Wilber, whose most
* Wilber, K. (2000) A Theory of Everything ) X X )
- Eok1# (2003) B EE influential work is Theory of Everything
/1 SOA N
» Laszlo, E. (2004) Science and the Akashic field: An (Wilber, 2000)

integral theory of everything
 HH 1 (2006) fEDBIER
* Martin, J. (2006) The Meaning of the 21st Century

» An holistic framework encompassing wide
knowledge base (4-quadrant framework)

» (FIRE (2007) HFEFLLTDHLEES » Applied to and validated in various academic
* Akiyama et al. (2012a; 2012b; 2013) & practical areas

Objective of the present research Outline
« Investigate actual history of development, .

based on an applied Wilber’s Integral Approach * Introduction

—the He;ihe Riv‘er lfasin in IYonhg;:‘tirn Arid China . St u dy area
Sl * Methodology
: * Results

* Propose a development framework addressing * Discussion & Con clusi on

preciousness of nature & life B —

5 35
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The Heihe River Basin
Second lorgest infand niver in Ching
= length: 821km N
- Bosin orea: 130,000 kn?

Middle reaches: oasis
Preciy.: 100-200 avn/y
Elev,: 1200-2500m

Upper reoches: mountains
Precip.: 200-600 memfy
Elov.: 2500 5600 m.

Outline

¢ Introduction
 Study area

* Methodology
* Results a
; ! : 0 ; LY ';_",ff._!:/,'_"
* Discussion & ﬁoﬁfﬁswn .
P wid W w o
- f 15/25
An Holistic Fr k in Envir I Studies
Individual
Upper Left Quadrant Upper Right Quadrant
Subgective: Permmal. Intentimsal = Objective. Physical, Behavioral
) f{,« 1 ’“:Q\ =
& %, 4 \
S R G %\ %,
g _.;;:’ St
[ A |
Taterior +—— — > ——> Exterior
\s R‘R CA
»..‘ \"’Q}Q_\‘A J&'f j “f
OO
DN Naedd 7 }")/
:N} N
\ oy yr’ -~
Am:m: Cutrural /lkr-a.ﬂ:::lf Social, Systemic:
Collective 175

Source: Akiyomia et ol. 2012.

Why choosing the Heihe River basin?

Historically,
7 In the lower reaches, nomadic pastoralism as ecological
adaption to the natural environment.
> In the middle reaches, irrigation agriculture existed in the oasis
area endowed with abundant water resources.

1949:  Estoblishment of the PRC
1950s-1970s: Large-scale Agricultural Development
1980s: Prevalence of electric pump wells
in the lower reaches, introduction of Grassland Use Contract system

In the middle reaches, of system
*  1990s: Deterioration of environmental problems in the lower reaches
. 2000s-: f recovery policies (Grain for Green

progromme, waler saving policies elc. )

Huge changes in social systems in 20th and 21st centuries

(irrig d & policies); s s
H /,
Ken Wilber’s 4-quadrant
Individual
Ui Loft Quadeont Uppor Kight Quadront
o vt ot o
Subjective: Objective:
lorp i Physical or behavie l
Interior Exterior
Inter-subjective: Inter-objective:
Cultaral Social or systemic
Lower Left Qunirant Lo Right
Coltewtrom ineri Cotloxsive exnericr
Collective 16735
An Holistic Fr k in Envii I Studies
Individual

Upper Left Quodramt Upper Right Quadrant
Sedgective: Forsonal, Intewtiomal Objeciive: Physicol, Bobavioral
* Hydro-meteorological &

ecological observations

* Interview survey

* Interpretive analysis
4 * Modeling

-~ / Jrf;f * Water balance analysis
Interior 4—— — > ) —» Exterior
* interview survey * Land use & land cover
analysis (remote sensing)

* interpretive analysis |

-+ - ! analysi

« Natural language Zt;;isrica analysis (Water
processing N < 5

T inter-Objective: Saciol, Systemic

Collective [

ImterSuBpeCIe: Mt

Source: Akiyoma et of. 2012




Outline

* Introduction
e Study area
Methodology
* Results

* Discussion & Conclusion

" Ao W .

_"* - Shared worldviews (Culture)

dernibeds Technological oy

(Adaption to natural ( f ion of natural )
environment)

Nomadic postoralism Civestockraising in barms. Fodder production

B
22
L=

Irigoted agriculture
existedonlylinithe/oasis

20th Century: Large-scale
Irrigation Agricultural Development

Nomadic pastoralism

Ancient irrigation conal  Irfigation agriculture
existed only injthe 00sis]

-

What results did these policies cause?
;Mm Lorge-scale Irrigoted formiond,
i

Waterresources,
(Gevelopmer

=

Ltand rclam-atfon and land use contact system )
- increose of agricultural produttion

T Irrigated Area & Evapotranspiration

Implementation of
water-saving policies

Surface Heat Bolance Mode!

12
i3
P 9 o
>
N‘E-s <
g g
e
3 P §
k]
£ s B
&
0 - 0
1950 1960 1970 1980 1990 2000 2010
2 = N %
Statistical Dato LUCC Analysis {Landsat. 22/35

! : Groundwater Level

wenoamsmniau  DEClined significantly

Cbpd ok 1
JisRT>

! i
§"‘ b W :

Grourdaater Loved 84 AGE ()

23/35

River discharge

Bar graph: Site-8 (Lower R.)
Blue line: Site A (UpperR.)

Annual discharge (10® m*)
3

1 wlmpk'm“'rygacn of B ;zlwm

0
1950 1960 1970



View of Nature

Water Creed
(Non-duolistic View of

Science & Technology Faith
(Cartesian View of Nature)

21st Century: Environmental Policies

Zhangye City: Experimental site for pilot reforms during past decade
1.5hort to Mid term Governonce Program of the Heihe River Basin since 2001

Are these policies effective?

River water use to
groundwater use

Changes in cropping
structure

Concrete woter channels to
improve water use efficiency

Shared worldviews (Culture)

Scientific; _ “Harmonious Society”
(I,T s::':,’?;ﬂzg‘;ggn ) conservation under ‘}G'r'eat Western

Development campoign”)
Water resources "
development

Consumption of Irrigation Water
“~ before & after implementation of water saving policy

Reclaimed after the policy
implementation

15 - Groundwater irrigation
& River water Irrigation
g Existed before the policy
(A implementation.

210

3

>

2002

Annual discharge (10¢ m?)

Irrigated Area
before & ofter implementation of water saving policy

7 v i
Lo e
T Gontai:ounty\ . !
N - \
| & ( {
5 | .
| Linze county =
S, S
o |
- X\ Ganzhou istrict
- i
7
E 35

! ~  River discharge

| = Increased significantly
Bar groph: Site-8 (Lower R.)
Blue fine: Site A (Upper R.) X

20
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View of Nature

Concrete Water Channels with
less leakage built after 2001 to
recover dried-up lakes

Revived Terminal Lake...
Where does the lake woter come from?

Extraction of Groundwater!!!

Outline

* Introduction
* Study area
Methodology
* Results

* Discussion & Conclusion -

View of nature: Cartesian (Instead of honoring the ol W »

preciousness of nature, the view controlling noture sustains.) /15 32735
4 di of Envir I Change b 1940s and 2010s

o T bl Conclusion
g | Environmental o
Cartesian 8
v r Te ti g 5 " P
3 e sl g « Examination of the actual history of
o & 4 .
S i i 2 levelopment reveals the paradigm o,
2 Coresion . £ development reveals the parad
o N . . .
: [ e WNW' F Cartesian dualism, which separates nature
& 4 Degradation S (object) and human beings (subject).
Interior Exterior
Nomadic & Pre-modern
Agricaltora) Y| | Economic Growth « Integral approach is useful in examinin
~
a Scientific & Modern Economic Growth § whether a development pattern addresses the
3 ~ by preciousness of nature & life.
3 “Hourmonious” Environmental Policies & | %
< (Env. Eng.-oriented) l Development Compaigns g
; Collective ~
Lower Left Quadrant Lower Right Quadrans 33 /35 /35
Callacatw interior Colloctrw exterior
Future Challenges References
* Theoretical framework for environmental studies and an . 7.1, 1. 2013, Envi ’ S or

alternative development concept founded on a new
knowledge base, together with the construction of
institutions thereon for @ post-modern society

* Examination of post-Cartesian schools of philosophy and
thought; integrate and generates ideas towards sustainable
development

. What is the role of information exchanged between
i and its envij ?” and “How does the
environment affect formation of the mind?”

* What is spirit? What is the state of spirit world? What are
the relationships between spirit world and human world?
What are the thoughts of spirit?

35/35
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Tackling Water Environmental Issues in Arid Regions. In: Mino, T.,
Hanaki, K. (Eds) Environmental Leadership Capacity Building in
Higher Education, Springer, pp. 81-92. doi:
10.1007/978-4-431-54340-4_5

* Akiyama, T. Li, J., Kubota, 1., Konagaya Y., Watanabe, M. 2012.
Perspectives on Sustainability Assessment: An Integral Approach to
Historical Changes in Social Systems and Water Environment in the
Ili River Basin of Central Eurasia, 1900-2008. World Futures 68:
595-627. DOI:10.1 080/0260‘027 201 2. 593852 o o

if

* Akivoma T, Li, L, Onuki; M. 30!2 Integral Leadership Education lor
Sustainable Development. Journal of Integral Theory nnd Practice 7.
72-86.
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JF&¥  Susan Clayton

Human behaviour is threatening the
health of the natural environment
Finding ourselves in nature:
The human connection to the
natural world

* This concerns social science because we may be able
to understand and affect human behavior

* Thisis important because the environment has value

Susan Clayton — It enables us to survive and thrive, with a large impact on
15 March 2014 health and well-being
Toyo University — It has economic value, providing us with ecosystem
services
Nature is not only valued for its services. Evidence for this personal meaning
It has personal meaning. can be found in a Sierra Club survey

of environmentalists

*+ My motivations for protecting the wild earth are fairly
selfish.

+ [There is a] sense of myself that | feel when I'm
outdoors and nowhere else.

= [nature] is connected to the inner core of our being.

Is nature relevant to our identities?

* Identity is “An abiding sense of the self and of
the relationship of the self to the world”
(Northrup, 1989)

« And why? o 2

* What contributes to this sense of self?
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Significant experiences

Self-knowledge and reflection

Nature... makes me feef
like myself.

1 feel much more
independent out here.
Here in the forest, I
feel more like a person.
1 can be myself no one
here will judge me.

(stugent comments)

Sense of connection
I feel like | belong.
I no longer think of myself so much as an “i” or an
individual [but as] part of everything else.
I feel like | get to see... life, a community ail
interrelated and tied together. | am part of that.

(student comments)

...Something deep within all of us connects us to the
natural world. ...1 feel so connected to that circle
fwhen ! am out in the wilderness)

(Sierra club survey)

Environmental Identity (EID) scale:

Appreciation of nature
« “Ifeel | receive spiritual sustenance from experiences with nature”

Involvement with nature
* “Ispend alot of time in natural settings”

Environmentalism

* “Behaving responsibly toward the earth -- living a sustainable
lifestyle -- is part of my moral code.”

Self-concept
« “I'think of myself as part of nature, not separate from it”

Environmental identity predicts...

« Self-reported behavior and concern
(Clayton, 2003}

« Sustainable gardening practices
{Kiesling & Manning, 2010)

« Support for species conservation
(Clayton, Fraser, & Burgess, 2011)
« Support for managing natural areas to protect
nature
{Winter & Chavez, 2008)

« Perceived similarity of zoo animals
(Clayton, Fraser, & Savnders, 2003)

Why does identity matter?

* Well-being
+ Attention and understandings

+ Motivation and behavior
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Damaged environments can damage
identities, leading them to be negatively

» Well-being perceived
Love Canal

Why does identity matter?

* Attention and understandings

» Motivation and behavior

 \Fukee |

Loss of place can threaten identity Loss of trust in group leaders can
diminish the value of a group identity

iy, 1 L

But an environmental identity can also Why does identity matter?

be a source of resilience
+ Well-being

+ Attention and understandings

- . *+ Motivation and behavior
* Thereis a link between connection to nature

and subjective well-being.
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People may not pay attention

* If topic s not self-
relevant
* If topic is threatening to

their identity

Motivated perceptions:
People may interpret information in a
way that protects group identity
« Arecent national survey of over 2000 Americans

found that party affiliation was the strongest
predictor of belief in climate change, with a greater
impact than gender, race, educational level, or age
(Borick & Rabe, 2010).

Studying the influence of identity on
perceptions of climate change

* 378 American participants
* Recruited via Amazon’s MTurk

* Online survey

How harmful will climate change

be?
Perceived harm Beta p
< EID ¢high) 40 <.001
+ political affiliation (more liberal) .20 <.001
+ gender (female) 19 <.001

How much responsibility do we
have to address climate change?

Perceived responsibility Beta p

« political affiliation (more liberal) .35 <.001

» gender (female) .28 <.001

What negative emotions are felt
in response to climate change?

Negative affect Beta p
* EID (high) 38 <.001
+ gender (female) 22 <.001




Group identities predict responses

* EID may increase self-relevance of topic

* Political affiliation suggests group-based
interpretations
» Gender norms may suggest a more empathic

response

Why does identity matter?

« Well-being
« Attention and understandings

« Motivation and behavior

Identity can motivate behavior

Top reasons customers

Buying something in

i o i o
o order to make a good
34% . :

impression

Oherndaice 42 42 [N e

e >

Nt 36 27

Duimsie 33 41|

fo |

e k|

New 7 19

ey

YAdopting” something to enhance a
personal connection

» Adopt-a-Highway:
“Personal involvement
has proven to be the
best way to keep our
roads clean..”

—Billy Black, Co-Founder,
Adopt-a-Highway

Where does environmental identity
come from?

* Personal experience

* Culture and shared
heritage

» Social experience

A study of 50 yeers of Disney movies found reduced representation of
bicdiversity over tme
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* Culture and shared heritage
—1 have found a positive correlation
between national and environmental id in
Turkey and China, though not the U.S.

Social experience, such as zoos

AZA zoos and aquariums are
places where people connect
with animals. We are
therefore dedicated to
excellence in animal care and
welfare, conservation,
education, and research that
colfectively inspire respect for

animals and nature.

The potential of zoos

» Knowledge: People trust zoos

= Ihey cre seen as infarmed and urbiased informestion
SOUR

- Their mission of conservation ard education s recognized
« Norms: People visit in social groups
= Creating shared vaues and norms as well os memories
« Personal relevance: People have
emotional experiences

- Thus paying morg attention and rememoerng the avent
- And possibly eanancing cornection to the animals

Zoos encourage comparisons between
humans and other animals

Note that like us gorillas have unique
fingerprints and a thumb.

In zoo visits, people also communicate social norms

that value nature

Observational study of 1891 zoo
visitors

* Looking for evidence of connection to

animals in their comments
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25% made some inference about the
animal’s mental state

Those bears are hugging - they
love one anather. (brown bear)
Looks so sad. (baboon)

He wants you to feed him.
(seal)

He doesn't want to be
displayed. (gorillaj

15% made some attempt to interact with
the animal:
Hey elephant!!

4% imitated the animal

6% made some comparison to
humans

They have fingers just like we
do. (squirrel monkey)

He tooks like Daddy. (gorilla)
He's got his blanket just like
Madeline and her baby. (chimp)
He's just like a little human!

(swamp monkey)

4% spoke as if from the animal’s
perspective

Hiyou guys! Did you bring me a
snack? (giraffe)

No reans no. (brown bear)

'm done with these people.
(goritla)
1 bet he's thinking, “They

should be the ones in cages.”

{chimp)

Shared identities may promote
empathic responses

& (7

Zoo members are higherin EID

Zoo members show more
concern about
environmental issues

1394




64% of zoo visitors, as o
compared Lo only 39% 4o
of a national sample, 35
are concemed or E : :z:f‘eﬁ s
alarmed about global 25
wearming. 20
17%, as compared to 3
35% of the general w0
public, are either s
a

disengaged, douotful,

ordismissive with

PP D
S
o F I

N =3500, sample of 7 zo0s nationwide

regard Lo global

warming

Can identities be used to promote
wildlife conservation?

+ Challenges to wildlife conservation are based in
part on public consumption of wildlife products

« There seems to be only a low level of public
concern about endangered species in China (Liu
& Leiserowitz, 2009)

+ Indigenous Chinese animals

are much-loved and

even iconic

+ Social norms are highly influential factors
encouraging behavior, including pro-
environmental behavior

= Conservation goals can be tied to factors
that are more personally relevant

Project description

« Stage I: survey 524 visitors to the Panda Base
and Chengdu Zoo to establish baseline
atfitudes and knowledge (Summer 2012)

« Stage II: design and implement educational
intervention (Spring 2014)

+ Stage llIl: assess the effects of the intervention
(Summer 2014)

What psychological factors
predicted concern in stage I?

Environmental identity

Feeling of connection
~ Would you say you feel a sense of connection with the
animals you see [at the zoo]?

National identity
— Ifeel proud of my country

~ Ifeel strong ties to other citizens of my country

Self-efficacy
= | can’t help protect wild an'mals from becoming endangered
(reversed)

Stepwise regression results

Predicting concerm about the
wildlife trade:

Predicting concern about animals:

Ri- e R-26

total F, ., =51.2,0 < 001 totalF, = £3.9, p 001
Beta Beta

EID LB agar

Cannection 2Bt EFS

Knowledge agEr a*

Sull-efficacy ke apEes

Wational identity 0% 03,75,
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Goals for educational intervention

+ Increase knowledge

— Emphasize existing laws

— Provide information about available actions
« Provide context for action

— Emphasize connection to animals

— Emphasize social noms for supportive action

— Provide opportunities to feel sense of shared

national pride

SLRLHELAT AL

BT TR TS AR GG NN 104K

Broader goals for sustainability

« Encourage personal relevance to environmental

issues

« Promote environmental identity

How?

Personal experience
- Time innature
Culture and heritage
~ Place-based education

Social experiences

— Design 10 promote opportunities

* Thank you!

« Contact me at sclayton@wooster.edu
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Psychological study for sustainability

- Several studies insist on the importance of the role

of psychology in the research of sustainability .

- 1)Gifford(2007) : Environmental psychology has
expanded from the proximate level, *to the
serious consideration of sustainability at larger
levels of analysis.

- 2)Kazdin(2009) : Fostering environmentally
sustainable behavior is clearly a wicked
problem.

- 3)Clayton & Myers(2009) : Conservation
psychology. Chapter 9. Promoting sustainable
behavior.
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1TE13EH (behavioral signature)
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