
CHAPTER 10

Recent Experience in Simulation
Modelling/or Environmental Management
in Different Countries

Somo of th, problom' discu",d in Oupter 8 con b. iIlulIr..,d by a ,ur'll'y of
,xl"inl: 'X1'<'i,nc< io oountri., It diff".nl "ag.. of dtl,.lovrn.nt, .,ith diff."nt
b>ckgrnuod' in simulation mO<!dlilll:. and with differen' 'pproach.. 10 d«i,ion'
""Icing, Tbe followinl: stelioo. ,umm,Titt ,x!"r"n" tn ,""en countd... and
d<monstTlte lh. illfl"'nce of in"itutioo.1 ,nd pobtlC.i 'y".m. On rnO<!,Uill8 ond
"" tho ,",'ay. in whi,h it "Ill <o""ibu," to .nviroom.n,,1 m,n>j.""nl, AP1'<ndix 2,
whi,h "ontain, '0 ,o<ount of • 'urvey of .nv;ronmon"i mod.lling """ntly
<ompl".d 10 Cln,d'.lhould .1", .. rud in lhi' ",nn.xion

10,1 AUSTRAUA

Simulltion rn<>d.mnil of ,n'"onmonl.1 probl.m, ill Aunrali' i, uod<rt.ken
b'i"ly in r...."h io"itution., .Ithouih ,«.ntly thor' h" been. "orurdec,bl,
inc"... in aCli'iti.. in nOll-" ..."b "It, .nd f.d",l g",..mrn.nt O&<nc;", Th.
""in mod'Ilin8 "'" includ, ogri"ultu", hydrorlynamios. mtr.orol"llY, hydlOl"llY,
....ter qu'hty. 'nd rapulatiQn dynomics. A1thouih 'h'" i' con,k!...bl< rnod'lIi08
of "ansra",rion Sy11<m,. li"I, of thl', if '"Y. ,ppe", to tak, ,nmoo""n,,1 i"u"
iOl0 '"nuoL Tho" i' .1", "Iativoly Iiltl, oovironm'ntal moodlin. of '''fiY> IllJld
\ISO ond urbon 'yltom<. Th. l'Ut m.jori'y of proj«U cOO<ern "blivoly sm.II·""lo
'1~1<m. of lh' order of' form.' clt"hm.nt, or <V,n "".lln A, fll '" i1 known.
<J<<tpt for nltt,orol"ll,<al moo,llina, lh." are onl~ ',",'0 projoeu which ore notional
10 ""I•• 'nd OIliy 0'1< of ,oy 8lob,1 'i!nilkance

Of 'h, r....,ch inui'utiom undort,lci"l! limul..ion mod.lIing. the Common·
""'alth Scieotific and lndul1r;,,; R'''ar<h O,..,"i'"ion (CSIRO) i. b~ far tho rno"
lill"ificant_ Th;, org.ni..';on i' dodic."d '0 tho IOlutioo of "chn",al problem' in
primary lnd """"dory iodu,,,y and h.. bun invol,'ed in enli,oomont.11 ptOOI,tn,
si""e Its birth in 1916_ But _ I<,ith notabl< "coplion.. ,""h "th' TOPAZ mod,;
d""lo!"d for Iond_u," plmni"l! .nd ,imilll purpose' (Bro"hio, 1%9: Brotchi• .,
aI., 1971, Sh,'P' ,t 'I" 1974) - mo" moo.n,"l! work und" CSIRO auspk.. has
$,,,,,,,d ,ci,nlific purpose, rather rhan directly f'<ili""n~ .n,'irollTl'l<:nt>1 m.">g.­
rne"l and d«isiOO-TnlI!ting_

Uni",,,ity dop1ltm,oto h,," ,110 involvod th'm"Iv01 in lhi' fi,W _ io fa"t,
'PI'",,,irrutt.ly h,lf Ih, Au,n,Ii,n work on .nvi1Onmon,,1 rn<>dolling uk.. ploo<
I<ithin Ihe Wli_mitiel, MOll of thi! lVor~, howe.-er, concerni il1UlI-iUle iylWUS
>TN! liltlo i' Ii"ly 10 b< .pplied,



"
....oo.lIilli work ""d.rt>ken .Utle, di"'etl;' by gO"ernmenul ...nd.. ("." and

r.d"oI) othe' ,h,n lh. C'SIRO. Of .... uod" contra,,, fo' 'hem, "'1"''''1'111 only
..,.... 20 10 !S pe'e<n1 of aU envi'QIIIIltnul mooelling effon. 11 is signifl<:1I\1.
how"" .•mee II incll'de. l11<li, of th. modellmg wo,k for ,nvi"""'''01>1
m'''''l''rnontlnd decision-m,kina in Au",an•. Th. work done ,",'ilhin ",me ofth.
,0viroomen,.1 "lIdi.. 1",,*,"'111"''' i, portiClll1rly ,.It..n,. one may. for in".""".
""'.'ion thoo< of til< BI1<R100d Ri..r &hllrY in \\<"oln Aust"'li.I ("&n.......1.,
1916) ,nd W,,,.rnpo,, B.y in Vielen. (Slup"o. 1975. Renn;" .nd Sh.op;'o,
1976). In most , rhe« "tid... hi'" bun ... up witb III< specir" aim of
.."blishn!& ""'..g n, luldtlin« for • ''''lOtI. Althouch the 1<""niq..... for
'''''dutUnt; 'he« ,,«die••" "ill ,,1.II'ely und..·.lo!"'d. thoy ".."thel... "p,..m'
• uniq... OPI'O"un;tj for s.:ientif", input to rhe dW.lOn-m.king proo<'"

10.2 EGYPT

A1tho"&h in EJYlIl >lmul.,;"n mod<Uiol h.. 00' y" r«e,wd •• much ."ention
•• i1 mo,i!>, are"" P"*'" h... ".n.d "<eOlly, .mong ""hi<h 'h. Sy".m. Analysi.
of ~I,dit<"'".." 0..." Erooyst<m. of Northern EJYp' (SA"lDE'iE\ h•• ,I,..dy
beeo in openlion f<)< more ,h.n ''''0 y...... Thi. p,,*01 io supported by the U.s.
EnvirontJl<n,,1 Prot."ion Agenoy.nd lhe Ford Fooo~'"on,.nd .""",,,red by the
Univ",lty of Al."od,ia. It .;m, '0 id.ntify .nd ..I." p,d",.d Coo,'" of 'Ot;oo
among ......,.1 f,uibl••I<"n"iv" of I.nd o.. ,n ,h. """'m Medi'",,,,e.n co"'01
de..rt in Em' (= 01.., 5<",,,,, 9.4\,

'0 ,he forst ph... , "<f~on' of ,he U,S, 0..." B,om. mod.l. w ... p,,,,,,lntIlt<d
"" tho .ompuw at 'he Am";.an Uni""nily of Cairo. Diffooul'i.. "'" ,ncoon,ered
bee.".. this compu'er wo. small" ,han ,hat in u" for de.. lopini 'he U,S, Dt..n
!I;""" modtiL Ho"..·... no coo«pluol un"'i"b~ily as , resui' of biolocicol
diff".nc•• be'''''..n the L'n;t<d S",.. •nd E~yp' ..... found. A",mp" have .i",
b«n m.d, '0 u.. the f"iloli" of oth.. 11'l<T compo,", ctn"" in C.;,o. since
nJnniog cOSts on 'he com put.. " lhe Am.rican L'n;v",;ty pt<Wed to b.
coo.id...bly higlt., 'han .n'icip"ed. Howev,r. ,h,...",mp".re f",ed w,th the
lack of '<thnk.1 ",,'k.. " ,h... cent ...., Th... ciroum"..«. are .0Wst,,,, of
problml' in II.n.remog model. f,"'" lh. d..·.k.ped oountri.. '0 Ie" developed
ct>Un,ri<s iik. Egyp" "h.,•• I.rge compo'"~ ;. d,ffocul' '0 m.in"in, ..pecilily
b,uu.. of hig:h ,unolng «." .ndlo, • shor'... of l<ch"k.1 ",ff,

A' ,he ",n of 'he S"'-'1DE.'iE oc,;.;t'" in 1974, the con«p' of "","10"00
mod.l1int "".. n...· '0 .Imo" 1111 the biol""I'" plr"c'p,"ng in ,h c,i."i.., 11
took""", limo befor' the.. leitn'i'" co"id ",co"om them..I '0 'he !d.. of

",ieoli"i 'hei, ,....rch ,,,,,,·.rd. 'h' '''lui'''''<o'' of mod.IL In o,~" '0 de""lop
be"" und."undiOl of model1lOl by SA"lDE'iE', 10""";;>10" and 'hei' .,,;.1­
'nil, , ..,;.. of ..min", .....",ngod in ~'hi,h ,ccoon" "'ero I"..n of 'h,
princ;p1" and p,ocedure. of .;mul";",, mod,ilini. It i. 01<." thmfme. thll
."""Illion mod.l. hOI...Iso bt-<n "..fill ., .n edu"hon.1 .«;",)',

Ano'he, botti<ned ;n the E~'pli.n experimce h.. b.." pOOl cooptTIlion
.. ' .... 'n scienti'" of d,ff..,", di.dpHnt., "'en In ,~. 11m< " ..".h in,Ht"".
Ne.mh,I..., in 'pn, of th... probl,m., .n ."um"btion of experi<n« by the
SA.\IDE:-E p,o;.c, will ••si51 in fuw", .imulation mod<lIinl of ,m-i'on"",n'"
p<obl<ll1' in ElYPl,



Mod.'III~ ,coi>lti.. o""ide ,h, SA.\tDEt'E rruj'" '" limiood '" number ,nd
>om",.""n", Of 'h"" "'th'i"" ",.nt"'n m,y b. m,d, of tho phy~c.1 mO<l.I,
d.,e1op«! by tho Sodimen' Research Institute of th, \tL"'''ry of lrrig'tioo to help
wl" the prablem< of irris.>"oo. d'';nage.•nd d.grod,,",n ,Ionl the 1\H,. Mention
may .100 b. mode of the mod,ilin~ .fforuwh"'h h'" r."ntl} boon "a".d by the
Nil. project ,upp"rled jOln'ly b,' tho Enpti'" M.d,m) of S<,.ne< 'nd 'h'
Uni,·",ity of Moohigl-n '0 ",,·..tis"e 'h' ch.n&", followmg th, .on.tm""'n of 'he
High Dam. S<bema"c dJagrom' r<p"se""n~ the componen" ,nd proc..... of the
""'y'"'''''' of uk. t'",.. ,nd 'h, 1\;1. v,lI.y .nd d'i" have been prepared ...
'''''ing point for d.vcioping moo.1> to predict the phyllc.l. b,oIOficaL agncui'urol
and >0<,,1 change' cau«<l by the H,gh Dun (U,S, Envllun"'.n". oro.."ion
Ag.ncy, j 976).

10,3 fEDERAL REPUBLIC OF GER.\\A\ Y

TIl. Fed"a1 Republic of G"m>ny i' , hii,hly indu,,,i,li,,,d country who«
pr.,.pority d.""nd' 00 "y"em of in"n.. mot"ial "c~'"lI' w"h orn" <o"n,,"'.
B.uuse it I,,,ks mony "ooure..". ,h. F.d".1 Republic of G,rm,"y has to import
mu"h of lh' pri"'''y m""i,1 .nd m",' of ,he .""'8)' " lleed. for ind",,,i.1
proouclloo. Much of thi' p,oo""ion i. ,xported ill p"'t '0 pay for th. i"'port.d

"'$00"'.'.
Si""e 'h, e.rly t950.. the,. ha< b<on , ~ow b"' d,n~..ou, ",,,umul"ion of

.n,iroomelllOl lo.ding th" h.. ,h.ody ,"used ..,.oro d.m,~ '0 'he oc"'phm In

"""" parts of the .oon1ly, In ,pite of th' m.te.omg ,1V.ren... of 'h, ,nmonm,",,1
>il ...tioo. thor. i. >ome f«ling th>t the d.d,"'n-rn.k<r1 worry mOT< ,bout
upholdilli Germall cOO1po"""no.. ill ,h. world mork<L 'h'" ,bo"t th' .n>ilOn­
men,,1 imp",t of in<!w,i.1 d",lopm,"'. AI",. thrOlJ~h the in".II"ioll ofllud,,,
POW" plont.. the Fede,,1 R'p"blk of Germany plan. to dec,.,,, i" depend'not 0"

oil impom, Th"". th. oconomi" polioy fo' .th. f"tu" m,) ••tu,lIy tend '0
.gg<o,..te those f."or. which hav, ,,"..d ecol¥,,1 d.m'!. m the p"',
""·wh.I,,.. ,he lo","m<n, of Ih' Fed,,.1 Republ;' i' ",,""med with the "lOnt
to which eoooom;" ~'owth >hould be .."ir""d for .n,·ironm.ntal prot'CUOII, A
..ti,f",,",y b.I,nce h". bowever. not be.n .chi...ed.

III 'h, p"t. r"pon"b,lnl' for on,ironm.n,.1 affair< has botll wid.ly di",ib"ted
O"or tho miniur.., of 'h, f,d,,,1 ~O'Itrnment. R'centl', hov.',v". tho F,d"ol
Office of the Enviroom'n' h" b«11 ,"ahli<h.d. which " "'I"'n~blt fo'
coordin""'l ,h. environm"" ..1,,,i.i,i,, of tho fed",1 ~o,·ernment. for into""ing
wi,h ,h. "'.. ,,"d ,ommuni'y le,.I,. 'nd for o'i"'ilml en,·ironm.n,.1 research in
preparing n,w .n,i,oom,o,,1 l,gi'1>'ion on omi";on ".nd.rd,. the 1'011",., !'oy.
Principl' (Org.niZOlioo for EcOll<>mic Coopor"ion .nd o""elopm,nt. 1975).•nd
o,h., <ootrol ,"at.gl... II'lih thi, d'd'ion. tb. governm,n, of th. F,d.,,1 R.puhlic
h.. indi."ed ,h. need for closer 'OOI"'TOtion wi,h ,h. ",,",iflc .ommunny ill
oolvi"ll the guv••nvi,oomen..l plabl.m,.

G"""n ",i.not h... long-",ndirtg t"dition in 'h' b.oi. di"'iplin" of lIle
ph)'~kal, biol"l!ical. .nd <o<i.1 ",ienc.,.•nd .Ithoup, ,hi. i' .110 I"g.ly 'TIl. for
'"""y of th, ,ubdi"'iplille, of .,,0I0fY. ,I><: in"rdi"iplin.ry ,nd .y"em"ic
'pproach.. lI<oded for a "".lIce of the .nvironment are y., in 'heir mf,ncy.
Curiously eno'4h, the ,mpet'" fOT 1}',lemllnalylillnd Iirnuiltion mooelling did nn!
co"", from the .ooIOfli<1< or biologim. but f'<>m th. phl',ical 'nd 'ocial ,d."ti'l< in



ronvnuni'y ond ""e m,o'gem'n" ,rid io 1'''' from a ,oo"m,d puhlic sen>iti"d
to .nvironmental problems hy r«:ent publi","oo, (•.". Meadow, <t aI .. 1972:
M,sarnric '" P"tel. 1975 ~

S""'~ 1913. im"disciplinaty wo,k in ~n,'irQflmento) t<,u",h and man.goment
h.. irl<r<.>ed. ,rid ",i.nt~ll or. turnins th'lT attentLOf! to .ppli<>tioos.<>ri'n"d
......."h in 'ubjom of public """""10. Th. fed"al '''''lTlTIl<nt "'pporto ond
m,au",1l'" this d.-'e)<>pm.nl by its r,..arch flUld,n, polky '00. thm"'" rU
fin'rl<iol pow<t. "chon,in, the ""od.mic " .... "d .,~t.m. A., ..,ult. a ..ri<'y of
app,oache. - mod.llrnJ in p."icul" ore b.in, d.-'.)op«! '0 odd"" environ·
""ntal probl."...

Sine< the .nvlr""m,nral p'obl.m. oddrfl>ed ond 'he ,.....ch n~ed for "'rir
solulion a.. 1000J.tmn. n.w fOf"" of <:<>ntinuou. " ..or"h """vrty ... b.in,
dev.loped, It i. mainly ,~, n.w ,0). of "'",oe< In roonitO'ing the .nvi'onmen' in ill
wid." "nse 'ho' h.. Initiated' "foml of the in'ti'u"onol In",foce b«w••n the
doeisio<l-m.o\;" .tId ,h• .,'ite".. onaly" in Weit G<,manl

10.4 JAPA:>

Sm.oll I'nd a"... POOl oatu,..1 ,.""".:e., hia/t population, .nd ,~. 'conomy
",;"nted 'oword. hu.),.nd ch.m"ol indu"".. m.\;, ,h••nvir""""o,,1 problem.
in lap,n qUrle .........nd octivi'i<> to dev.lop ","Ulation moo.Uin, ...
m.onail"""ut tool for .ovi,,,,,,,,,,ntal .proble"" ore wid..p..><I. AocOroinl to a
."",.y don. by 'M SCOPE VOUP in lap.." roo" lhon lOOmod.1s h.... SO for been
developed in ,hi. field, Develop""'nt of mooets for '",'ic.1 d«is.ion.",.~inl.
..pedolly ,hose uwol'lnll 'h, p,edktiOll ""d e","'ol of .ir ..d wot" pollution .nd
the mon.,.""nt of pe.1i"de u<e. has b.m «p«i.lly ""'ifocan' (Shimuu, 1976~

AI'''' f'"", 1h< ph)'.icol ond <cooomio '<luotion of lap"'. ,b. UIlp"'t of the
...,i.1 """,tu.. on "'.uonm.n,aI mod.1 d.velopmen' .nd .pplio>tion should b.
""'ed. T"di'ion.tll'. hpan h.d • highly homoten.ou. """'ly in "'hicb indiVlCl .....
".re p",tUIl<d to ho"e th, ,,,,,, v.l", 'l"Item. Ilecouse ,omple" .v••m.n' wu
,"pposed to be t..dted 1u,om.tre.lly.' d«i>ion-m'kin, pl<.e... in on ordrn.ry
sense, involvi"l ' ehooo< """"II c""Ilk",,! option. 'brotllh loJical ..,oly1i> or
deb.te. did "'" <XUt. Chang"'. vol... ')'it<"" """"I ,h. peopl. could ehonge 'hi>
uadition, "peor.illy;n ,~. r<soIution of .n';ronmen,aI ".u.~

An oddilional p,obl.m i. thot ",. cont<mpou'Y .dmini>"o""" 'l"Item i. hilhly
«.M"""tic. While the 1u,h",itr" hove ,h.ir ~n neellen' plmniul.tId mod'tlmS
it.ff•• 'oor model' 'nd buk d." or< oft.n ,,'i"'h.1d from the pUbirc. Th.
combin.ti"" of diff<rinJ ".1",••ndl>,,~ of informotion .bou' so"", of lh, model.
rnok.. ,1\0 resolution of <r",i,onmenlal i...... ,,'.n mo« diffICult. Th."f...... euie,
...~.bilily of inf",mali"" '<pmrna the """,'ure of moo.ls.nd of ,h. bu•• d.,. ;,
"'I!"ntly needed. Th" will .Iso f.cil;,,,, the rol' of mtld.II.". m.l<ing il pos.ible
for ,hem '0 becom, "an,l"o<. bet"'.", lh. pub Ii" 'nd lh. aUlbori'i•• "ther 'han
being con,,01"" ond m,n",,, of ,he envir",,""'nt.

Admittedly, ,h. Joj>Onn. rnod.llins <lfor' ".,,11 in 'he preliminary ""II" wrth
rflpee' '0 mo'hodol"llY, ,roi"ins of multidisciplin.ry man.,.". ond ,h••",blish·
mont of cia" b..... For a multidi>eiplin.ry p">tee<. it i. u",.1 'oorgonLr•• project
I.om in which ,he indi>idual "",mb." ... "",i.h.ts in individual disoipiIn...
H"""v". lap.ne.. "p<ritn". hos indie'led thot l"inin, ' m.n.,.. with •



"",Itidi",iplin.ry o,itnUtion 'p",,"" '0 be more effecti" th.n ",gilJt;ling i

mulud,"';plinory P',*c' ".,n, <,,,,,ci.lly fo, I""al ,m,ll·""lt p,obltm. which ,re,
<iil\;ficant """e< of ,nvuonm,nlOl di,ruption in l1pon, Th' minimum h,k~r<>und

required for .uch • mon,~e, ioclud•• 'Y".m. an.ly,i•. 'colop, u"h ",i.nee.
tcooomico, .nd public 1dmini",.lion, hp",ure in 'h,'" m .. n,ed "ot b, d<ep,
but ihwld be ...11 b,l,noed, A ,raining oon"e ofthi< 'yre Wi. reeently ....bh<!l..d
.1 N'goy., F"rth.uoot<, • dor. b.", " b,ina d.....loped "o"'''t'"~ of nUrn<ri,,1 .nd
de"'riptiv, d.t., d""umentotion. add«"" of .p.d.lt.... 'nd SImulation model>
The'" d"a moy be ,"ri"'ed in a oon..""ion,1 mode "<in!: ."phi< di<pl,y
termin.l.,

in Vlort, 'h, t.dm""ra'io n"ure of d.d.io"-mal<ing in hpon pose. ",m. ",h'T
unique problem. for modelltng, Tht" or. indication,. how,,'.,. th" the.. p,oblem.
'" being .ddT"oed effe,th..l)",

IO,S THE SOVIET U"'IOS

Until 'he Sec""d World W" ,h. So,it, Union had "I,""ely few p"eei"ed
.,wi,,,,,me"tol p,obl,m, c,"oed by in"n.i"e humon ,etr""y. Sine< then, how".. r.
the .itU1tion ho, ch'"l'd 'iinif,"'"lly 'h'ough ,xP1JlJ,"~ indu",i>li",tion. e.."
into region. tha' h.d pre"iou"} be<n complet,ly unind"st,i.U"d. A., ,.,ult, the
Sovi., peopl. now reoli", ,h.. , in <pIt< of ,h. huge biological 'nd notu,l1're$O","
potenti>! of 'h,ir country, ,hti, enl'i'onment c,nnot b, expOkd to uncontrolled
Indu"',>! !:,owth without ru"ni"g 'h, d,n~., of i"O"e"ible .ffeots on c1imat•.
water ,y,il.biiily, .nd o,h., por""""'. Fo, exompl,. Iarg' p'oject> ,uch a.
p1rtil1ly d,,'e'tlng Arclte ",.1I11l back into Central A,i••,. now being .......d ... ith
r,,,p«' to 'h,i, ,"vironmen'al ""pac" Thi' .ffort '0 incre ... 'h, wUer .upply in
C,nll,l A<i1 m,gh"um out to be ..If-<1.f.. ,,nl' i""r.. 'in, "Imlly in the Arc'i" Sea
oo"ld p"'h ,he i"e bOllie, forth" no,th, th"" shifting 'he tr,/"<to,,.. of "instorm.
f,om So.ndin,.i, for,h., noIth 'nd .ctu,lly I..Jm~ '0' nei"'" net .... ter b.l.oco
In <:ent"l "'i>,

Ano'h" ...",ple inv"'''' the '&"enhou", eff'd.• potenti.lIy JlII~m>lt> .ffe"
of ind"",i.1 activity. Incre..ing CO, cooc,ntl1tion ," 'b, ltmo'ph... I.ad, to
he"in~ of the """"phe"', Thi' tfr.c< m.y be fu,thel enhoneed by ",0",1s in ''''0
....y" ;no".oed he" .b"'rpt;on i, the otmo",h<le.•nd, deore''''d 'eflection of
"",light from ,now·""v",d Alc,ie re~ou~ The impO"llIO< of thi< probl.m w",
""",id".d by a 'peoi.l ....ion of 'he Sovie' p.orli>rnen' (S"preme Council) ... hich
acoopted gUid,lines fo' the pro""'io" of tb, envi,onm,n' ,"d foo th, ,,"on,1 u..
of nltU'>! ,ewuroo"

In ,ec,nt yOO!" there have been ,apid developm'," in 'he .pplicotion of
mnul .. ion modelling to ,nVilOnme"tol p,obl'm>, In ,ddnlon to mo" theoretic"
"I>d,.. of the beh,VlOU' of compl.x ,yuem•. Ont m,}', for in","c<, ci'e • model of
'h, AlOV Se. (Gontl<o & SUTI<OV, 19J5), which dil'ide' tlt;.I."d-locked body of
""Ie, into ",v.n cell •. 'od mod,l, th, d"tribu'ion of ""ler m""", ",Iut... ond
o,pnl"'" in it, with 'he ch.n~., consequen' upon ".ri,"on in 'he flow of tht
Rive" Don 'nd Kub,n ."d th, pollution Io.d which ,hey <''''Y. It i. hoped lhot
thi, mod.l will b. u.. ful in the maNg.ment of ,iI'er flow, induwil! and
.g,icult",,1 effl""ntO.•nd fiih"it., Oth" $ovitt .ppliC>tion. of modeUinll to



envi,,,,,,,,,,nt" p,obl.m, ." d.l<riW in ,h. p,oce<ding. of. SCOPE m..ting in
Moscow 1II NOVOfnb., 1974 (SCOPE, 1975b).

\toO.....Dd S"".dJ.. (1915) h... d..cnbed an ambitious .y".m for tho
110r:l~ of gtIlonlized .ub·mod.]~ which ,an th.n b.....mb1<d .. '''lui,ed fo, tho
modollinS of rompl.x .nvironment" 'y".m<: thi. 'ppro",t>n the ,y".m for
""r>-compuler lnt<'a<'ion .nvis>led on POrt JS

Th. Sewi.1 Unioo', m",t imporl>nl cl..n.ns. in mod.Il,ns fo' .nvi'",,""'n,.1
maN,."",n' i' to imp'''''' commuoi"li"" be,..'«.o decision",,",'" .nd .nvi,,,,,·
_ot" l<i.oti.U- A St.,. (ommille< for En"lronment>1 M>nl#"",nt will be
imt"led "" • 1O",""",n,,1 ",,,,,I bew....n tho (ouncil of Minist<n lod the St.,•
.\',"i"er~ It will .et ... ·".o,lolO'· b<tw«n ",i.nn", .nd tho high." Sovi.1
d<ci';oo·m.o'.n.

10,6 TltE UNITED KI,GOOM

Tho Unir<d Ki"idom h... w.ll-d...IOf>Od ~i';,,"..-n.lunl st"""n,, ., th,
nation.1 and 10<:.. 1...·.1. of lO""nmeot. BOlh 1,..1. >t. 'upponed bj' s"""mrn<nt
",.,or"h ins",u'... b~ """"h ooundl in"itut... or by un"""ily ' ....reh, some of
whi'h is f",""".d by JC"O" f,om Ih' , ....,oh <,,"ncils. h"l~ bec.u", of w,,·tim.
oxp<';"'". th. "'ed to obt,;" I<i<-nHr", odv\c. i. t<n".lIy reoognlled, Furth.,·
mol<. tl>< .."'.... of Op<rl1ion' ,..-,ch. under <ondltion. of olf"'!>! I«:"'y.
d<monSl,ll.d th. ,..hr< of ...kins advi", f,om l wlel. ''''g. of w.U·org.nized
"""to. of oxp<,ti.., Th... lwo condition' hI'" .n""ed the .v.llabili'y of I<ien,if",
odvice on probl..... w:.ly to h... 10 imp""t on tho .nvironment.

~(uch of the odv\c. ii"'" to ..n",1 or (oc" go"m"",n1. to indu'lry .nd 10
ptlbli< sod print< o'pni"uon. h.. incr.";rW:'" d'p<nded on IIlIth.motlc'; mod.l.
of v.ri"", kincl•. Plrli<:ulsrly .in.. the d lop""'n' of ,h• •1«1[0"", <ompnt.,.
"'... model. Iuo.. included simul>lion, of ";,onment>1 .yst.m< frorn "'hith tIl•
•nv;,,,,,.,,.n,'; ;mp""I' of ded,;oo, eon be d, EXp<rien« wi'h ,,",ulo,ion
mod.ls in th. United Kin;dom h.. included urb.n pl.noin. (B.lly. 1974)••Irll.po
pl>nnl,,& fOl oaricnl'ur< .nd fOl try, d.v.lop"",n' o( ..·at" "sou,.., (s« Soclion
9.2 .Oove).•nd tho .conomi of sI"m"l", fonm of .n<fV IOU,,,,., Eovi,on·
ment" 'mpl« .......ment hn not )'<, be.n m.d, • ".Mory "qu'r<m<nt. but the
bop.<u of nriou. kincl' of ,ndustrw d.velopm.n" h." b«n ....s.I<d by m.so, of
timull""" .•nc1 the <freeu of polIu,,,,,, In >ir .nd w.", .r< .1>0 b.tng _.bted by
""'h mod.ls.

Currently. th, "ne....d .mph";. on ",uetu",l pl.nninl by tho reorpnized local
.uthorities hOI "imnl'1<d • major mod.llinl .ffon involving "'. lik.1y chsng... in
the «oJ"IY of tl>< .,,0< in "sport.. to \h. pann,"& propocoll, Th" mod.lling hOI
."eued 'h. rteed fu, .n i""".1ed l.v.1 of ecologi'li ."rvey informalion to p,ovid•
• firmer b... for the "'oI"1ie>1 mod.I.: con""l".otly.• natioo,; ecologk" survey
Iuo. be.n inlhlul<d. FiolUy, pl.n. sr. """otly b.iOJ pr<pared fOl th' mod.lhnl of
the uliliu'ion of n"n,sI ,,""" ... tn '<opon" to ,h. n.ed to "pa", non·"now.bl.
,"OU'''' with """....bl. on."

In eontr..t 10 lOIn< other countn... ,h. Bn'ilh in.ti'utioo" .tru"'n" p<rmi1l
off"ti'" eommunicl1ion I><"."n diff.rent I.v.ls or I"""""",,n'. sod "'ith
",ient;ou including mod.lIen. Thu•. mod.lling i. fsr more liX.ly to be ul<d
<fro<tlv.ly in onvi,onmen'" malUll"",nt.



10.7 THE U~rrED STATES

A d"ail«l ,u,vey of .n"i,oom.nu] muodeUing in lh. loited St"" h.. rec.ntly
been compil«l ~y 'he :''',''00.1 Committ.. for SCOPE (Holcomb R"..,ch
[n"itute. 1976). Thi, 'urvey d",,"menl' , 'ich .rr»' of ,oil"'"'' ,n e"ory impomnt
or.. of en,i,OItmen,,1 "i.no<. ,om. wh,ch were r,i1"", or wer. ooly putly
,"",,,,,,,"ul. oth", 1''1I''ly '''''nilll ,he go,l, se'. Th... ,ffO<1> em ~. br<adly
c1..,,,fied into ....n ''flX",. "me,ph"i" w"" "oou"'. ecoloa;«I, .gr",ul'ural.
u,b.n. region.1 ",,,i'oom.nul m,n"l!'m<nt, .nd world ,,',t'm', Th, p..t d«od.
h.. ""n' mlIrkod ",olu'i"" in th. app,,,,ch 0' "yl. of th... moo.llin, efforlS,

Whil, urly efforlS w", oflen Guito ambitiou" th,l, 'u,,'" wallimi!«l by fou'
fa«",,, probl.m, with dot> both Gu.h!>"", and G"mlilali"" in,dequ."
,he","i••1 "ruetUTe; I,m'''ti"", of compul,,;oo.1 ,nd p,oc,,,ing OUlput; and
In.xporienct wilh ,imulation modelling for pr>OlIcol policy p",poses. In I<""nt
yem the" diffi""ltj" h,,, ie<! '0 ornpb..i' on 10" .mbitiou,. mOle precr>ely
defined.•nd more ,uc",,,ful modols, Non.th.I.... lhi,;, "ery mu<h.n .mugen,
field, md eootinu«l ..p,d <hong< in >lyl. must .. "po,,"d

One p.onkul>r eh.,,,t.,i,,,,, of the United S1>'" "peri.n« should be n"led
Tbe ",hni,,1 modelling work h.., by .nd l'Ii'. l>een JO"' by :>cod.mk, In •
univenity context, bu' the p",umed audien", h,,', l>een deci'lOn·m,ke"
"'poIl'ible for poIiey-m'k;ng iIT th, ,,,I world, Tlie.. m two d",;"otly diff",nl
mili,"", ,nd m'jo, pIobl,m' h.,·, d,,·,lope<I at 'hi' i~«rf"" I" p"gmat,c t01m,.
thi, 1T",.n, 'h" goo<! qualit), "ien,i[;o w"rk hal iIT ",m, ,n""''''"1 been of hale
appli<d ,01\1<, On lh' other h.nd, '00," poor modeUing work h.. b"n .ppli«l to
d,doion m.",,,, - in som, co",. with di ..'ltou, ",uln.

A ,·lri<ty of wluli"", ." b'iITg pu,w,d to Improv, th' int"action betw"n
modell'" and de<;ioion_m.ke,.. The" include: inc"",d effo,," 10 bnrti mod.llers
."d u"" t<>goth" du'ing the dUlin. construolion. 'lTd ''''in~ ph..., of mod,1
d,,',lopmm" 'he ""erg,ne< of • n<l'" 'ypo of poroon. ,h, 'poliCY ",.Iy"·, who
«"." as ;u',,""di..y during d..,lopm'nl aod u.. of 'h, mod,l" .00 ,h.
formul"ioo of a ..ri" of man·m."h"'e linkifli de'",,, ,u"h .. g.ming-oimul.tI1>n
which. when u,«l "'ith p"cioion. ""ow, <oooid."bl. p,om,«, Th' p,oblems
moci>t.d v.ith ,h'lTlt.rf". "t,"'..n mod,lling ,nd tho d"ioion pre"" .. con",'u"
th, '""" 'ignift".nt rem.ining hu,dl. 10 'ucoe..ful u" of mod.lli". for policy
pU'ro''' in the Unite<! S,.to>,

The i01"f,,, dimcul"" .100 indi"" th" th, mod,ls ha" n,>< add"""d
p'obloms which '" s~ifit>nt to decision-m,k",. Or hOI" don' 00 in ,w.y thot
do<, oot in,pire "",fid.n". Solu'iO" of tbl, probl'm >bouk! de"ly be of hiatt"t
priorily whe,,"", mod,lIins of n.w. 'ompl" 'n,,;ronm,nul p,obl.m> i, enm.ged
Pollut" of 'his >Ort ill 'he Uni1<d S"<o', wh," thor, h., b"n '" much 'imulotion
":';'oi'y, >booM be lak.n in'o '"oun' ",ry ..'iou",y;n o,li" ,oun1li., wilh I,..
"I",nlexpori<noo.




