
     Rep. Su;ra th,drobioL. 7; i29-l42 (l991) 129

THEORY AND PRACTICE ON THE EDUCAION FOR ENVIRONMENTAL SCIENCES WITH SPECIAL
EMPHASIS ON HYPOTHETICAL"NATURAL HISTORY".- A Case Study on Chironomid Control

Project in Lake Suwa Area, Nagano, Japan -
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ABSTRACT

   The present study aims t,o d,evelop an altert)ative theory and pract,i¢e on the
ef/lucation for environmental scieRces to whlch the process aRd outcorne for chiro-
nomid c<)ntrol pro.iect in Lake Suwa Area are available as inajor stibject tfiatters.
    The basie coinpo;}ents for the present subject were identified to have four

types of "natural hlst.or>ti" sts¢h as ckironomid. qLialit>, cotiservation of water,
ecologlc a})praisal, apd catapaign appraisal, The feasibility on the use Qf these

nat,ural histories for the basi¢ learning Qn t･he present subject was get}erated
ihrotagh the coimnon dialogues between makers at}d users.

   The tnajor makers for these four natural kistories were mostly "epidemlology
course" ci2stnamics betw'een the author and medical or public health nursing

stuclents, ancl the major users for these alternative ideas were the field

researchers for chironomid control proje¢t in Lake Suwa Area.
    It v'as observecl through the presefit stucty that the paradigra change should be

iclent,ified among those ¢oncerned in order to have a comraon sharing for commoR
probletn solvtaea,s in suck field like as environmental conservation or cornmunity
uletilcine.

    KeyyortYs; Chironoeeid Cbntrol, tihyirenuentat Cbnservation, 7)heery Peyelopgyent
             ,caucstien for enyironnental Sbiences, and SZtbJ`ect Nlatters.

Introductlon
    4 recet}t health symposiura in Tokyo,1989, was heid under the title "Health
It"pact, of Rapicl lnf]ustrialization and Urbanl2ation in 4sia anci the Pacific an{{

i t,s Pu Ii} H¢ Hea1 th ,)Lcti xi･ i t･ i es" .

    Befo t'e the s),i tnpos i i.i tn , we had ca t'ef ta 1 l )b' exam i ned t, he gene r'al i cl eas on the

sytnposiuin anci thro{.igh tvhich we ha{l ic}entjfied the importance of developiner#,

for an alternat･ive evaluat･ive' frainework on the above theme wtth special emphasls

on t,he reform of e{iucat,ion for env' 'u'onmei}t･al s¢iences.
    4t, the sytnpositmi, we have present,ed the idea and the process for

itiet,hoclt)1otgly' fot'mation whi¢h tgas most,ly- {ieveloped thi'otigh a series of ecl¥cational
set,-},u) on epiclemiolo,cr.,>,' vvit,k specia1 reference t,() envlromnental conservation at,

Natt,ano Sc:hool of Health Schoel. The i.inicltte iclentiflcation in the $e}ninar course
was privnari1>(' "NakiraI History of CIhironotnicj and its Eco-vaIue System" heing

stat,ect ln the body of the present, paper.

    Basecl on the above {,u)iclue e,xperieii¢e. "'e have fina11y {'jev'elo;}ed the fot.:i'
ntajor tspes of natural history for the paradigin change on environmnet,al stuElies
as presented in tl}e present paper.

Purpose of the Study
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    ]n order t,o develop an alt･ernative theory and practice on the educat･ion for

environinental s¢ien¢es with special emphasis c)n environmental conservation, our
field e.x't.}erience on c'hlr<)nouiicl control project ln Lake Stiwa .Area was i,iseci as a

sul)je¢t, mattei's.

    Our spec'ia] emphasis for the preser}tt st･udy sheuld be base(l on the fotir tnajor
sut]jects such as ecologic view, control campaign, control effects. and qi.iality
conserv'ai,ion of ¥vater for the environment,al conserv'ation.

    For ihe fullfiknent, of the above nee,cSs, an alternative paradig}n change woulti
i)e t'equii'e{l such as the iRtroduct,ion of alternat･iNie type of nattji'a1 1iistory

br,tsecl on (llN approach･

Background lnformation on ChiroRondd Problept in Lake Suwa Area

    Nagano Prefe¢tuve ls locat･ed iR t,he raifld(e of H(/mshu lslaRd. Lake Suwa ,ALrea
i$ situated in the sout･hern part otr prefe(:tiure. The population of the area is
ap" t' ox i tgate l ts' Lt 50 . eOe.

    'l"he area L,'as {'leveloped as sHk ;)roduct, lndtistr>,･ in tJhose dasss ancl also was

known as "AapaBese SwitzerlaBd" be¢at.sse of heme tewn for "Seiko Epson Cot"paRy".
    The area has been well known as "Hot Spring Zone", and t,here have been

cleveioping mants' resort pla¢es recently in t･he region.
    The #ot,oriou$ t,hing in the area however is the water-poHution of the lake

whl¢h has been idenl;ified for the past) thirty >})eays･ The olci but sti11 exisl)ent
one is so-called "water-bloom" poHu£ien in and arognd Lake Suwa.
    Cl}ironorrild or "Yusurika" ls a ne"b but old lnvader for tfte people in take
Sliwa Area. In those days, Lake Suwa people regarciecl chironomld problera as a
niatter of course foi' iheir life. Recenti chiror}omid problern however has becoene
ciefinitely one of the biggest public healt,h concerns with several reasons st.tch
as ttiassive occurence, possible astl)matic ant･igen, and possible factor for

traffic accldents,

Methodology for the Study
l. Basic Vse of GN Approach
    The r'e shou k/l be' t･ he fo l l ow i' ng fou t' ma ,i c) t' su l} je cr t,s fo ;' ti)e be tte i' i,i nders tan{/l -･

in,u,, on (]N approach(tl). The t,heory and practice for tthe approac'h was developecl

t,hvough our collaborat,ive effort,s for the l)ast, £en >'ears in tertns of common
p i'o l/j l em so 1 v l nfk, s

 A. General Network(6N) Theory

    (Ii,Y theors' was developed in or{ler t)o comrntani¢at,e o{ir conunon sense or basic
unit,),' in specifiecl $et,t,ings. Thls kind of "cQtttmaon sense" i$ ve1at,iv'e1ts-'

re,tnindeci of u$ t,i)rotrg.h our mutual t.alis for common prol)lem solv'ing.s.

    Beeause of the. naai･ure of this t･heorts', it, is basical1,t t,he needs

orient;ation of people concerned which emphasizes the t,otal idea throtig.h the

trc)illbinat･ion of' terrns, numbev. models. and t/iia1ogue. gmong them, {,he impor£ance
of clialo,gues and tiio{lels shoulcl be specifically emphaslzed for the basic

c:ommunlcation.

    It shoulcl be also mentioned that, this old but netv tt}eory woulci be basically
the sa}tie line with t,lte faraous words by A,Koestler, a phllosopher on sc]enee,
sabeting that "a part should be one of important cotnponent of total body , and the
essence of total bocly shotild be identified in every part ef body",(2)

 3. GN Approach
    The applicatlon of (IN t,heor>' into practice shotild be "(]N approach". The
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pvo¢ess aRd out･¢ome of tihis approach shotAci be wel1 demonstrated throi,igh several
types of model as weli as conventional figure. table, and S<ey wDrds. in
contiection with its specified statement, Amsong several models in the present

paper, GN Mociel should be the essentiallleading one for GN approa¢h.
    G'N approach in this paper means the raethodology develepment on the present
subject. This in turn meaRs that we shou{d be iB mind initialIy to Iearn
soinething throtigh communication with people concerned by mean of "subject
mat,ters<StvD", i･e･ SM learning･ This is the most important practice for the

better use of GN approach.
    The example oi) this matter will be describeci in the followlng two sections

in terms of present subject,
 C. Prerequisites for SM learning (promotive approach)

    For the better methodology developmen£ through GN approach, those people
inv'olved in SM learnlng are basicai'ts' requested to ut}ify kuman subjectivity anci

social s)s'stemati2ation. In the sense, there should be l;he foilowing two eypes of
four iHa.lor principies respectivel>i,:

  a. Subjectivitjy - - - autonomy/inclepenafenee, learnin.u,, djalogue, and
                           empa t, hy.
  b. Systematizatlon - - - neecls orientatioR. commuriity participation, maximut"

                           use of resources, ancl coordinationAntegration.
    Tl}e former priiicir}ie was g- enerated l)hrot.igh a variety of case studies
"ihereas t,he lat･ter one i$ tihe same as t,he-foljr major principles of PH(] concept
  developecl by Kaprio., l978.(l)

    The above t""o shoLi kl be the basic reclulret"ent for ever>t, promotjve approach
on couitgog problera solvings in an>,e huinan settlements,

 b. Methodology bevelopmeRt for Study Subjects (preventlve approach)

    Ks men£ioned before, the process aad clirect outcome oB educatlonal set-up
for t･he present subject matters were presentect and discussed at the last
APACPH sytnposium, Tokyo. 1989, from the v'iewpoint of paradigin change through a
series of eclucational course.

    Basi¢al1y, t･his process should be regarded as ">Vatijrsl Histot:y of' detual
Learnitzg and the /7iye dejor Steps for' SZibJ'ect Studies"which woult3 be a

counterpart to "N･,tJural History of Diseases Process and the Five Major Steps for
Prevention" in cE.it"at,ive approach, c{eveloped by Leavell & Clark, 1953.(3)

2. bevelopment and Use of "General Hypothetical Model"
    There were the foli '.,wintt, three steps for the cievelopittent, of this Rew moclel

foi' ,o-.eneral apl]li¢atlon:

 A. Sensitive lllustration for Cemmon Problera Solvings
    S'iaruchi b'as heaxk'i1>･' involveci in a compt"ehensive thyrci{:i stud),' for the past

25 years and he hacl a ¢hance to sttramar.'ize his works witk special emphasis on the
deveiopment of researcl] viewpoiRt witi) a few lables anti figures.(5)
    ln the figt.tre, 4Wb(four wheels drkve> car tnociel represents the fogr xgheels

beintg used iR the two major elernent,s in the above proraotive and preventive
appt'oach respect,ive1y.

    In the lect,ure fDr comrnL{t}i"' health, this paper was used as one of subJect

maitJers for atFtending. students in t,he class. After £he above lecture, atter}ding
st･uc{et}t,s were requesied to submi{ their note anci impression for the lectljre

ttheme･ Among those reports, the foilowing lllustration was supposed to be the
essenf,ial presentation as shown ir} Fig.1,
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    The feasibHit!s on the $tibject "'as ex'amlneci in the succeeding discLisslon

foruins w'}ih a va}'iet,s of edtieational sei-up. and it was found ±･hat this figure
shoulci be one of e.xl)ectant, fig,ure for common problern solviRgs whereas the

inat･ters in t,}ie fi.crure was exciusively concerned with our dai)y 1ife,

             Flg.1: ldeal Flgure for Environmental ConservatloR
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        resourees L-= ;---: Netwerk
                     - L-"J "

                   "-"                            o
                     , . Envirat}ment,al l
                   .o .. <11onservatioT) i                         ･i

         Subjeets ---･･ ･---- i Joint
         Examined -Ul """E,"f.1"9..r.i.S

 B, From Sensltive Illustration to "Thernatic Approach Mode)el"
    BaseE/i on the above t,wo educat,ional expevience.s, t,he t,":o inajor compoaent･$

su¢h as "il{J[) car m(){lel" and "pot plat#･ tnodel" should be the primar>' enf,itts' for
cotmnon prob]ern $olv'ings witbh special einpl)asis on (IiN apprc)ac,h as $hown in
F i ,cr. , :tL . The fot' ig cy i' mo{le l shota l d lr}e bas i ca l l >' i' et p t'esent i ng "su bjec t, i xt i t･ s'" anE/1

t,he latter c)ne $houIcl be "objectivit･y" in general sense,

         Fig.2: Study of Framework by means of Thematic Approach Model

l

i
:
t
l
l
t
,

l
i
[

l
I

'
t

Foiat'T.ypesofNat.Histoi'ts' <11a`ttipai.cr.,riPT'otstot,ingSystems

subje¢t
Environ･.(]Qt)Sen'V･ {Lonin'olForuraRetident,s

1

(.i)irono-
ltnictLifel

,
l

(.}ttal.Con

ofL,tatet'

I
I

t.t..t..t.ttt.t.tttt.tttt
Ecolbgic£11arapaign
Appralsa,l･Appraisal

CoorfJination
and

lnt,egration'

Projp.ct Pref,Cont.T,Local,ALgenc

j
l
I

l
I

 l
l
i
l
.1

    Thls
an "ideal
These tk`o

mo{;lel pi'esentation should be a "hypotketi¢al fraTnewoi'k" t!or study,

 figure" for pra¢tical collaborat,ion as st,atecl ln the above sect,ion
 alternative underst,antiings sho"k:l be important for our coimnor) use

or

() n



                                                                  133

t,l)ese concepts,

    Fig. 2 act･nalIs, represent,s the hypothet,ical framework on tnethodological

[{ev'eloptfient of the present paper.

 A. Basic Coraponeftts of Objectivity on Study Sljbjects as Pot PIant Model

   The four uia,jor ¢otgponents on the presen£ stucly subje.ct,s ktere maostly
forniulat,ed throu,or.,h t,he above edLicational process alt,hough the details on sorae

subjec£s for fielcl st･ucly in Lake Si.iwa "rea were well identified t,hrough the
dev'elopment of field st,udy.

    itlthoi,itth Nat,ural History Qf C;hiroRomid v,sas developed in the early stage of
the st,i.idy, ･Nata.iral liistory of Q{.iality C'onservation of SVater was developecl in

the recefitt tirne sinc,e t,hey were supptised to be yotmg Ieaves of plant,. The

ot,her two rooted in t,he pot, of plant were identified in the quite recent time.
 3. 4Wb Car Model for Catapaign Protaoting Systepts as Social Subjeetivity
  The 4Wb Car model in t,he above tnodel should be basically uRderst,ood ln the
foilow'u)g five major steps:
  a. Framework with Four Majer Subjects for the Atiainment of Ceramon Goal: ln
     the initial st,age, t,his basic idea should be realized for cotstmon ttnity.
  b. Unification of Common Sense among those Concerned as Rear Two Wheels: The

    .essential initiation for ¢oiHmon prohlem solvlngs shoulcl be based on active
     participat,ion from reslcSents at}d local agencies concerned.

  c. Balance Making by Front 'l'wo Wheels for Safety 9rive: This basi¢ function is
    carrie{l out hts, a co()rclinat,or concerned for the pt'osnotion of cominon problem

     solvings. He or she i-i il1 be recl"e.st,ed tto make a balance iR tem#s of the two
     niajor practical a,pproaches stat,ed in t,he following two $i,ib-headings.

  d. Decision Making or 'i'otal Appraisal as Miltual LearRing Process: For cotinnon

     pi'obleiii $olvings, i;he evaknat.ive pt'ocess amontt, those ¢on¢ernecl shoLtk l}e
     welI notified t,hroutlh a variet)v, of mec-a.

  e. Partial Analysis for Achieving Goal in the Name of Study Process: The st,ufly
     process and out,cotne shotAd be iR-putt,ed to the total ex'arainat+ior] of c'oimnon

     problein solvings as $iat,ed in t,he above sub-l}eadings.

Resu1ts
1. Basic Process on the Develepment of ldea on the Present Paper
    Table 1 i$ the sumtnar:y' on t,he development process of present idea for
pl'esent,at･ion,

    The initial stage on t,he si,uEily was l}eavily relied on t,he ¢onventionai
lxnowle{lge on t,he st,uctst st.il)ject which v'as total1y base{l on traditiona1 science.

    In the ¢ourse of si,ucl>,' {/liscgssions with people concerned, it was clearl>,'
ident,ified in t4erms of the nat,{,ire of chironotnicl thai t,he bett,er ijse of (}'N

approach could be deflnitely valL{able for tot±al prot:}lem solv 'i ngs caused by
a{lult chironotnld l)olIi.ttioft iR the open alr, This ldea was accepteci among those

conci:erned for [iis¢ussion ancl finally the schemati¢ presentation on Natural

Bistory of Chironomi(ii ancl it,s E¢o-value Syst,em was developed･
    ln Lake SuL,ba ALrea, the co-existentt problem is "watei'-blooi:" which shoulEI

be one of parameter for the water poH{.itiion, The double ident, fflcatioR en tl)is
problem "'it･l} ci)ivonot;iid problem sitggested us tto develop Natiural Eistory of

{Uia1it>' Conservation of Waf,er froi# the viewpoint, of env'irorwwen£al objectlvity,
    Sli}ce t)he st,t.icl>,' project on chiroT)omid cont,rol in Lake Suw`a .Area v"as

<)rganized in .!Xpril, 1989, by our collaborative efforts, the syst･ems assessment

aRd evalutiion shotild be carried ot.it, lti t,he sense, Natural Hist,ory of Ecolo,u.i¢
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)Lppraisal shoulci be also ideRtified. The other
was finaH>f ident,ifled to be Nattiral Histor),' of

chironomid control, The realizatioR of t,hese tk'o
polnt, {)f social si,ib:iectiviby.

    Table 1: Basic Process on the Developraeni of

side of a coin for this inat･t,ers
{Ilatnpaign Appraisa1 for

 were formulat;ed from t,he vie"+-

 ldea on the Present Paper

Cllhat'acterist,ics

  iuoflt,h & yeat' int,erest

Natura1

 (Basic
History
Unity) re1atiQRshlp

rernathks

a.tlk)nventional

  trlat'¢h,1989 in t, he al t'

Traditional

in t,he water

1aytnan's

i nte r' es t,

b.(IiN .)Lppr'oac.h

  ,I l.i l )!･･ , 1 98ii.) Two Phase

Chironoraid

Eco-value

c]'N N' 'l ew's

Effoi' ts

¢.･Cibjecrtlv'it,tsJ

  trlarch,1990 Chironornid

Two-by-One Qt.tal i ty {';on-

$erv.of {Vat,er

.A no t, he t'

P}'oblem

d.Si.ibjectiv i' t,y

  Jul>,, 1990

Eco, logic

Appraisal

Two-in-One Campalgn
,Appraisal

Self
Prob1eni

e.Cloinprehensive

  Aug. 1990 Two-by-･One

Unification
Two-in-･"r)e

Total Prob.
Solvings

    The major fit}ciings in Table 1 shoul(l be basl¢ally sLimmarj2eci in Fig.3 si}ic:e
they consi$t of so-calle.d "ireko Structure" except the findings at t,he t,op of
'Table 1 which is total1>,e basecl o" ana1)v'tical or cotiventiopa1 science,

    The paradigm ¢hange from the t,op t,o t,he se¢ond of Table 1 could be ¢arried
out, t,hrotigh t,he adoption of cliN approac'h or] t,he same subject,.

           Fig.3: Unified Decaonstration of the Findings in Tabie 1
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＄旨、（＿｝、ずrl　　ir｝　 Fig・4陰

　　　The　essen七ial　undersもan〔Iing　◎n　もhe　l：ieveIoP襯en七　〇手　Presen七　sし…bjec七　for　七he

＄t．udy　s銭（》ul【．i　he　～ギell　lde縫七ified　as　iisもed　in　the瓢iddle　Qf　セ、縦1s　fi題疑re．　τ駿is

idenもifica七ion・f（》r　七he　p竈、jr蓼）ose　◎f　＄もudy　shouid　be　iR　miRd　for　｛〕he　七〇もal　proble淵

SotvlngS　Undeザ　もhe　presenも　siもua七iO11。

　　　　The　two　a【’ms　for　both。sides　◎f　もhe　figure　iadica七e　the　f（）ur　旧ajor　七ypes　of

na七ural　his土◎ry　such　as　ChiroRo糀i〔L　 ql．laliもy　CoRservation　of　V3七er，　Ec◎i◎gic

義pPraisal触　and　Ca醗P＆ign　APPr’aisaI，　being　s量，a七ed　in　Fig．2．

　　　　　Fig．4：　Toもal　Figし」re　ぞor　E自viron犠en七al　C《》nserva士ioぬ　in　しake　Su影a　Area

　　　　　　　　　　　　　　　群群1璽嘆1｝1［1触二lt寧11［111鯉濃灘1☆鉱

　　　　　　汀……瀬鮒∴1：1蕊∴も；｝聡＝撫二乱餓……ヨ

　　　　　　　　　qua員七y　　”…　Chir亀onα騰id　　　　　　　Co撒閣11i七y　’…l　　　　　　　　i

　　　　　　；’－｝『－”灘㌫’’”P7”；、　C。，も，。韮Effec七s　　l岬”9’鞭：器r’”｛

　　　　　　；　L’叩Wa七e「禰　2「ofessiOl〕『謡　i

　　　　　　∵　　∫・一ll：：：：ll，鷺1：乱・」一一し　㎎∴

　　　　　　　　　　　　　　　　　　　1・…・Ufe　Cycle　　　Objec七ive－l　Appraisa1

3。　Basic　Descrip七i◎n　on　七卜e　Four　岡ajor　Types　of　Natura1　縫istory
　A。　Na七u「・al　History　oザ　Chirono網id　a「ld　i七s　Eco－value　（七i揃e）

　　　　1も　is　恥・∋lI　recogni2ed　七ha七　七he　ge轟eral　deseripもioR，o矯　，，n二七urai　hisもory，，　hl

SPeClfied　S十、Udy　SUbjeC七　ShOUid　be　七he　CO！n飛（）n　Ui、ity　fOr　a隷y　prObie腱1　SO｛ViR8S。（4）

　　　　1〕i．1ド　rePeated　l：｛iSC1．…S＄iORS　On　もhe　preSent　SUbjeC毛　haVe　final｛y　reVeaied　七ha七

two　soci食l　values　◎n　chirono搬id　like　as　harl馴ful　and　useぞul　worrn　　　s銭ould　be

l．H、if◎1’1鍾ly　undersも◎◎d　もhrougl、　Ra｛ンural　hist◎ザy　of　七he　insec七，　as　is　sh◎wR　in

Fig．　5．　This　figure　in　i｝urn　indica七es　tha七preven土i＞e　aPρroach　fQr　chir◎n（》蹴id

da質lage　sho辻．dd　be　based　o11　毛he　もQ七al　韮潟1ders七andi目g　of　七籍e　figure．

　　　　BaslcaiIy，　Na士ura｛　卜listo1’y　oぞ　（：hirono搬i｛：i　i七self　should　be　co腱1posiRg　of

larvξし、　Pupa、　e嶺erge軸ce、　1〕airiR言、　and　ovula七iQR　as　s｝≧（》騨a　in　も稔e　fミ9ure．

　　　　Traditionaliy，　も1≧e　，，bioiogical　viewpoia七’，　will　be　f◎cused　oa　the　above

findings　賢｝≧ich　wili　be　st竈」died　fro惜　infan七　鷲or柵　and　aduIt　wor期　respective｛y　as

shown　i員　七he　uppeザ　1〕ar七　◎f　Fi9．5，　The　闇osも　exisもenも　inf◎蓼’『罰aもion　oR　chir◎nol隠id

co11七1’01　wiil　be　c翁七egori2ed　in　七his　viewp◎i貸も　because　of　co蓼1ve轟毛i◎nai

scien七i牽ic　ways　like　as　a◎n－value　◎rieRtaもion．（6＞

　　　　OnCe　We　騨◎竈jld　ρay　搬UCh　aも七enも10R　七〇　preVe機tiVe　aPPr◎aCh　being　b翁Sed　OR　GN

糟ethodoi◎gy，　土he　隣aj◎r　viewpoi「達七　sh◎uld　l｝e　p｛aced　on　our　，，liぞe／societaI
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vie,wpoint," whic:h shouIcl l.)e t,he ot,hei' sicle of a coi

v-iewpoint;, This ldea is E/lirected to comraon value i
t.:$es t,he term lilte t･ts "usefu] or harmful wo, rm" as

Fig,5. Becat,ise of tilre Rat,ure of {llN appt'oach, thls

{llN inodel thoutth it is not shoL-tn in t)his pa;)er.

ll i n c'oE) t, ras t, i)o t, l}e above

n our [:lail)yt life which ir)

shown ln t,he Iower part, of

figure could be also shosvn

t, t.i r n

l) ),,

Fig.5: Naturai History of Chironomid and its Eco-value
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 B. Naiural History of Quality Conservation of Water
    IR Lake Suwa .JLrea, so-called "Water-h.looin Problem" has been notorious for

the past several clecades because of industrial cont,amlnation ln the area. It is

saicl however the serious situation oB tke sljt)je¢t has been passe{l through in the
area although it looks very serious frcm the viewpoint of outsiders.
    In the sense. t;he above problem should be an old but neki oRe for people in
Lake SLiwa ,"Lrea･ This is also true even in the case of chiror]omid. The tnassive
occurence of chironotnid in t,he area has beeti rlatively increasing because of the
recent chai)g.e of hLunan settlemeRt.
    .k}yho¥i', ehese t,wo problems shoulC be considereci under ene scheme as shown in

Fig.6 froin t,he viewpoint of ¢ollaboratiive ¢ontrol efforts. In the sense, Natural
Hist,ory of Qt,iality (]oRservation of Water was developed for reference.

    The four ina.ior scientific approaches for quality conservation of water would

coasist of biQlogy. ecologts,. environraental sciences. and preventive tuedi¢lne.
    The presenl;at,ion of thls figure would look like as a raatter of course once
it is demonstrated in this raanner. It should he mentioned however that this kind
of presentation has not been wel1 reaiized aiscong general public since tkis type
of understtanding for natural histor>, 'is not known yet.
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Fig．6：　Na七ural　縛is毛ory　of　q媛ali七y　（：onserva七ion　of　饗aもer

～、｝a老ler－bloo醗　Prob． H監．1睡1an　Life

鯛我ssive

OcC讐rence

i〕ver　N毫jtr．

0デしake

鮎laもer　　　　　Ehvi「’On．

Polhj七i◎n　C◎nserv．

in圭lel’es七ed噛

　　　　in

～、1aもe「㌧blOOm

in七eres七ed

　　　　in

ChirOnOmid

｝

　
O

Biology
　　　　　　O

　　　　■

■

iiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiiiiiiiiiiiii

，． C， C， C「 D． ?u 秩E e， }， E「 C， D・ 怐D C「

●

◆　　　◆　　　■

■ Ecology

O
　　◆

○

qua韮iもy　CoRs。

of冒a毛er

0　　　　　　　　　　　　　　　　　　　0

，　●　，　辱　，　，　國　，　●　，　●　辱　●　零　曜　▼　▼　r　■　■　し　，　，　鵬　謄　←　，　，　，　，　■　謄　，　噂　●　　◆　　　，　，　●　●　r　邑　，　卜　剛　，　●　¶　，　■　■　，　，　■　9　，　■　r　■　■　■　■　，　夢　幽　■　●　，　　■　　　　，　噂　，　，　辱　●　凸　，　▼　唖

■　●　，　■　●　●　■　，　●　■　印　，　●　凸　，　，　辱　●　レ　マ　マ　，　レ　辱　r　■　，　，　昏　◆　，　，　■　，　，　●　r　■　　　■　　　　■　O　P　●　，　●　■　●　，　剛　●　，　，　■　辱　■　，　，　r　マ　，　聖　，　，　　　◆　　　　　■　，　監　■　■　■　■　■　唖　r　r　艦　r

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii　O　iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiO　iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiε「琶v．Sc．，iiiiiiiiiiiiiiiiiiiii●　P　rev．縫ed：iiiiiiiiiiiii

●・ C． D． J■ D， C■ g， №o C． C■ ﾄ， ｡・ 秩｡ 秩Dr， C， E． E● ｡． 秩C E， D， п｡ o， E． D． D， 秩E ｡の D辱 ｡伽 ｡・ C3 恪ｫ D甲 怐C ｡・ C， D． C， D． D， 秩D 秩怩 ㌔，畠等●辱．　　◆　　　　　○　　　　　○　　　，¶r●9■■・印「顧「・■o．塵・q伽r．，oマ■，■，■▼■剣，噂¶剛，，，，．r■レ，等，

（h日t，

Orl：1

armfI．li

4◎肖輔

nfan七
（，r犠

sefuI

Orl諺

ake－side　入rea 1　衝，he　しake　Wa七er

　　The　above　t～ギ。　na土蓬」rai　hisもories　were　iden七i｛「ed　in　early　s七a呂e　of　our　sh．idy

hr◎u驚h　our　discussion　ずor　common　proble鵬　soivings　もho口g§　もhe　schel餌a七ic　ide11毛i騨

lca量li（）n　（》f　七he　I3毛ter　◎ne　was　presen七ed　in　recenも　もime，　Anyh◎w，　七hese　tw◎　w◎ul〔｛

e　七WO　yOUng　leaves　of　pO七　pianも．

　　　ln　七he　ser≧se，　七he　筆oiI◎wB】9　もwo　nat疑r3i　hisもories　w◎口id　be　r◎〇七ed　in　七he　ρoも

ianも，　and　七herefore　七綾e　identificatioR　of　七he襯　w飛s　carried　oヒ，…も　quiもe　receRもly，

．　Naもural　His土ory　of　εcologic　ApPraisal　forし　Chirono臨id　Co論もrol

　　　τhiS　Subject
，s ・・C’　 i）ザ　c＆1胴paign

Oilling　　sec七ioR．

s　coacerned　wi七h’，plaR，，　for　ec◎10gi（：apPraisal　since，，d◎，，　and

r｝Praisal　ギor　chiギ◎nol縫id　co聖1七蓼’01　wiii　be　di＄cussed　in　the

able　2：　Basic　←「ra旗ework　for　εcologic　Appraisa1
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    (ie. nei'aHy spe.aking, t,he t,et'in "appt'aisal" shou1{;l l}ave two cot3cepts sLi¢h as

a$es$inent･ and comparison from the viewpoint of space faetor. Also considerecl i$
ob ,.i ecr. t, i N, e and sEa bj ce' c t, i ve appra i sa l f rom the v' i ewpo i n t, of subj ect e,x am i ne ci .

FlnaHy total apprai$al shotild incli,ide f･he foiir raajor types as shown in Tal)le 2.
    Nat,t.H'al ffist,ot'y Qf Ecologic Xppt'alsal fgi' {11hironomid Conkrol cot.t1d be shown

in Fiig.,7 l)ased on t)he abov'e consideration･ The four }najor subject,s for appraisal
in this scheme shou ki consist of Lake Suwa, comt#unity, chironomid, aT}cl control
rtieastires as 1ist,eci on t,he midd1e c.u;'ve,

    ln tl}e four colt.nnns of Table 2, the ¢oncept on designated goal for appraisal
is incli.ided slnce i)hey are the major st.ib,lects for tihe enviror}niental conservat,ion

ln Lake Suwa Area. These sub.lects are ¢onsictered for appraisal ln Fig,7.

      Fig.7: Natural History oi' EcolDgic Appraisal for Chironowtd Control

                        (;ontrol Effecis Eeologic ¥iiew

                    Exi$t,.Seat. C'ase C.ont,. {)onv,Coh. Prev.Coh,

                    ,Analysis St･i.ids, Stt.tts, StLidy *

                                                 ---
     object)ive ChireRowhd. . Measures

                                            -+
                                          --              l
              ts.,,.,,ll:liEl' . 1'I･1'Iiil':III･1:･1'IIIIIIIIill'Il'll':.1;llll'll･i}lll':,1:,IEIIIIIIIIIII' . Eli)III-Illlll'll'Il}IIIIIIIIII･illlllll･1'illllllllilllllll'll`IIII'Il:'Il'Ililllllllll':IIIII'S,III:Tota1

               111:1:1:1::1:1::::::: - :1:1::::::1:1:::1:1:::::::1:::1:::1:::1:::::::::1 + /::i]:::::1:::1::::::::::::::::1::::::::::::::::::::::::::::::::]:::::::::::::::::1:::::i:::::::::::::l:::::1:1

    sub.iec:tive l':Il':i':IIII'll'11':':ilil"11il:'llO1'lil'IS:Il'II'II:,l'll'il.:':'::':.l'[ll:':-l':IO{il':ll'IIi':.:lillli':[li':ll･l':'l:,i':i:･Il･i:'i':'1:'i':'1･1[Iil':t:l':l':i･lllillll':'IE':':i":i{'lllil･lli:':･:'{"lli'::':･I{I{i:･lll'{'11:':,:'1･lii`;'III':ill

    appra i sa l Lake Suwa . I:i:l:I:I:I:I:I:I:I:I . Communi ty :I:i:I:i:i:I:l:i:I:'::I:I:I:I:I:l:I:i:I:i:I:I:I:l:I:I:I:1･:l;i:I:i:l:l:i:i:i::,;i:I:i:

              I ill::1:1:::[]:::::1:1:::::::::1:1::::i:i:1 . . . :i::1:::::i:i:i:::::::::::1:::;:::::::::;::::::::::1::::1:::::1:::I:::::::1:::::::::::::::::1::::::::::::1:1:::::::::::::1:1:::::::
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                     Nattj ral ffuman Useful Harmful
                      EBeray bamage Worm Wortn

                      tllontrol <:ampaign Gualit)y' Conserv.of Water

    The star "iark ttteans "Prevet)tive Col)ort Study"(7) which ltas tseen proposed by

otw stucly group from t･he viewpoint of preventive medicine. rl'he conventioRal
sense of technical term should be "intevvention study" for this concept which
should not fit for preventive approach but for traditional epidemiologic one.

    1"e have also propc}se{l tha£ the combii}ation of the above term and the'
t)raclitional three major epidemloleg.ic approaches should be named tc be "Prevent,-
ive Epiderniology".

    Xctual1,>t, we have a"nost carrie(i out t,he base{ine $urvebets for the initiatit)"

of ouv pr()ject basecl on the above scheme for e¢ologic appraisal for chironomlt/i
cont, t'ol .

    "Iajor st,udies in this st,age woijlcl be snostly ex'a}nined frora tihe vlewpoint, of

quant･itat,ive natt.we rat,her than clualitat･ive one which should be relatively
fftyaminet/l in the followk)g st,att,e ior the evaluation of their c<)ntrol tHeasures.
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 b. Natural History of Carapaign Appraisal for Chironomid CeRtrol

    IVhereas t,he exarninat,ions for t,he formev t･hree slib.iects were most,Iy ¢oticevnecl
u･ith oi).je()tive envlront"ental maeters for chironot"id cont,rol, t4he exettinations foi'

this sub,iect, shot.dcl be iiiain1ts, concerneci with manag.eria1 aspect$ for chironotgi(i

coi)tro1,
    Total inck,Asion of appraisal for chironomld control ceLil'd be shown in Table

3. The fo li r ma .i or su bj ec ts for eco lo .or., ic app ra i sa l in t, he I ast secti on cou l cl be

i{lentifiecl i" the lot"er Ieft hancl side of the t,able, making star mark in t,he

colullln.

        Table 3: The Five Major Subjects for Chironomid Campaigft Appraisal

I
Mat}ageriai Process

Subject to J
be exainlnef.l Planning' ()peT'ation Evaluation

C,hironomid (Lont,t'ol Syst･etns

Organization
 (quaH ty)

¢ontrol
Project

Campaign
Executjon

"ssesslgent
IEva k,iati Dn

Population
((t l.latl ti tY)

,
I
j

* AssesstaeRt

      for
  . COcataURitY

  . Chironoptid

Field (]oRtrol

     fOl'

 ･ Community
 . Chironoiyid

Evaluation
    for
. Coramunity

. Chlronomid

c

     * This subject, was di$cussed in the former section as ecologic appraisal

   Basecl on the above findings. Natural History of {]ampaigr} Appraisal for
l]ironomi[l (11ont)rol coLild be demot}strated in Fig.8.

     Fig.8: Natural ttisiory of CampaigR Appraisal for Chironomid Controi
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　　　Tbe　four　構aj◎t’　c◎m婁3◎nenもs　of　ch｝ro蓼10mid　coR七rol　cal臓paign　consist　of　4短D　Car

N（）del　such　as　iQcaI　residenもs，　　　10cal　agencies璽　Prefec七uralprojecも　もea雛，　and

con七rol　foru隣wlth　voluRもar’y　basis．　The　basic　sもructure　a自d　func圭li（）n　for　thls

pr’◎ject　shoutd　be　七〇七aily　もhe　mairl　body　for　ail　coRcer籍s．

　　　　Co搬彫ullity　ac毛ivi七ies　for　七he　projec七　should　be　七he　basic　so竈君’ces　f◎r　c◎nもr◎I

of　chiron◎mid　p奮・ob｛e犠．　ln　もhe　se縫se，　pr◎fessionai　ac土ivities　shoしlid　be　七he

source　of　reieva11土　i貸forrnaもio擁　もhroし…gh　a　varie七y　of　…、esearch　ac七ivities，

4．　To土ai　Figure　o白　Appralsal　fo「L　ChirORO霞id　Contr｛》1

　　　　へPPrai＄al　in　呂eRerai　should　be　a　hoios七ic　naもure　and　七his　i縦　七urn　illdlcaもe＄

七hat　もhis　basic～～oドk　should　be　caaぎ’ied　ou七URder　七he　followlRg　sche殿e　as　shown

in　Fi9．9　1n　七el’ms　（）f　七1謡s　s童・疑dy．

　　　　The　maiじ｝　body　f◎1’　毛he　騨。書’k　should　be　4W｛，　Cε」r　握10del　i論　Fig．2，　consisもing　of

七he　foul、　期ajor　co崩P◎nenもs　as　iisもed　iR　もhe　「翻i（ldle　of　this　figure。　ender　七i｝is

c◎ndi七ion命　もhe　lef七　h翁Rd　side　of　the　figure　indica七es　七he　four　r闘ε」jor　s蓬、lbjecもs　◎f

ecologiC　＆PPギaisal　as　base－lh≧e　騨Ork　foギ　七｝篠e　ihi七la圭、i◎h　of　c◎i、毛ギol　Projec七。

　　　　｛〕R　七he　o七her’　haじ≧d，　七he　righ七　haRd　side　of　もhe　figure　indicates　もhe　four

major’　sしlbjects　of　campaign　a診Praisal　as　the　foilow－up　sもudy　for　evalua七ing　七he

effec七s　of　COI｝七rol　l嚢easures．

　　　　　　　　　　　Fig．9：　Toもal　Figu「’e　on　ApPraisal　for　Chi「Lono閑id　C◎ntrol

　　　　　　　　　　　　　　　　　　｛”「”9’””“’爾1蒲and　l，t，繭蕊’』鰯’’’’’”－’－’”P『l

　　　　　　　　　　　　　　　　　　l・一一…：……：：：1…一…・一……｝（劔D）　；…・・…・・…『一・……一・一……・……土層

　　　　　　1一一一（｛礁ll〕二二1滋一ジL－i〔11鱒二二11嚇……l

　　　　　　l　　　　　C。庸。1F，，、副　　　　　i
　　　　　　i　　；・一M．C・nS＞．。fW・も．　・1・ノ・・〃…一・l　　l

　　　　　　l…ll朧畦。。，，、，。，、鷺贈t・Tea・侮。≠1“。。∴”纏ヲ繧

1芦一1？：llAgenciりΣ一ノ・T　i

　　　　　　　しP門“”9”醐e・士・・』』“1ーや馳』l　　　L。caResidenもS　　　｝『國押トヤ？髄ρr・fεε・”」

　　　　　　　　　　哉PPraisaI　　画一　　COn七roi　Effec七s　　　　　　　　Resθ8！篭。カ　　・・…」　　　河。ま1γ1云．

Discussio轟
　　　　ln　七he　pギeseR七　Paper号　七here　are　もwo　GN　鍋odels　whic§　shoしdd　have　7》o－i擁一1〕ne

na士，ure　foギ　co甘目II◎n　Pザobie網　solvings　unde…㌔　the　presen七　subjecも，　The　two　GN　恥odels

c◎ul〔】　be　Placed　！．IPon　七he　in七e…’ぞace　spaces　as　shown　in　Fig．10，　in　c（：｝nnecti◎11　wi毛h

七he　fOl．…r　ma、ior　RaもUral　his士lories　in　七he　prese…、t　paper．

　　　　ln　the　senseq　七he　田ain　role　of　，，Thema七ic　APProεちch　昏10de｛，，　shouid　be　ドeali2ed

　i｝、　七he　P負per．　ln　other　words辱　七he　s七ructural　and　f足」Rc毛lonal　「竃elaもi（）nship　amon9
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these seven

Fig.le

figm'es heade[i by Themetic Approach

: Spa'tial RelatioRship araong Seven

 model shouid be well understood,

Major Figures in the Paper

Thematic
(ptarck

      --
      LiLEi!sL!-?.K'//i.[･l¥'lggg6s'r･co"s･

                   t

        FLig.5 Fig･6
       Chirono- Qual.Con
       raid Life of Water

     (,lune,1989) (Feb.,l990)

      technology s¢ience

    lt is very interesting to note

are ¢learly recorde[{ in otir interim
t,he scheme of natural hlstory for
    For the orgaRization and
ly'ear, we have mostly paid oljr

though it was visualed quite
flifficulty is the realization of
of c:hironomid control in Lal<e St.iwa
fo i' th is mat t, e. i' sho t,i l cl be

present paper among t,hose ¢oncerned
schettie for the above sevet} figuves

fi'amewoi'klhypot,hesis foi' tbe

sense, it, see}}is Hkel>, t,ha£
in tertgs of theoretical kyothesis

of this kind of field project
    The above findings tell us that
ot' education fot' envit'onmental '
c:onservation shoulcl be an

c;uit･e conimon for ger}eral publi¢.
    After t･he cievelopinent of {IIN

in an assut#ption tliat･ every human

af)proac'h sLtch as (]N approach being)

fact, the aut,hor has been
ecitlcation in colmmlnit:y' rnedicine.

t,he reforrn of medi¢al edu¢at,ion in
emphasls on community rneciiciRe
fi,grtres as shown in Fig.10 was also
    Flnally, it, is vers, interesting
been invelving in the coistmon

Fig.2

Approach

   '
l990)
Model

        that two major
         report, for
       Fig,"7 is not
  operation of the
   attention for the
   recently as natural
      4W[} Car Medel
        Area. The
esseRt,ia11ly' discgssed

        . This in
        shou 1 (l be

   prornotion of thls
  ordinary convent･ional

       as a commotl

         this kind
    sciences wtt,h
a1ternative theorty,

     approach ln 1987
       probl em sheu l ct

        equa] for
introducing the sirmlar
      The at,tthor has

        the fieid
     through which
         identified
         to say that,
   iRt･erest, for "Environment

           Flg.9
   Total Fig.on Appraisal
        (Aug,,1990>

   Fig.7 Fig.8
  Ecologie {;ampaign
   Apprai. Apprai.

 (Mar,,199e) (july,199e)
  econotaic policylethics

 ' findings for Fig.5 ar}d Fig,7
  the initial year study although
  well rea1ized yet.(8)

 present project in £he initial
   realizatioB on content of Fig.9
   histery scherae. The practical
  as an entity for the maintenance
ethical or strategic consideration
   in terins of the aim of the
turn indicates that the total
realized as an icieal or theoretieal

  project as a prerequisite, In the
    scho1ars have some difficu"s,
 prerequisite for the initiation

 of way of thinl<ing for the stucls･t

speclal ernphasis on environtnental

and prac£iee which should sounci

   , the author has been involving
    be solved throtjgh conimoR sense

any professioB or viewpoini. In

' approa¢h for the study and
   some preliminary examination on
of public health with special
the ciemonstration of seven }najt)r

  for ¢oramon problera solvings.
   many people in the werld have
         and Kealth"(9). Again, it
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is c#jite a matter of cot,irse for general publi¢ in tke world since they have a
variety of common epithode around their daHy 1ife which could not have been
solved through cot}ventional scientitic approach alone.
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