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l>RYIIANI) SALINITY MANAGEMt~N'l'; 11ltOSPEC1'S It'OR 

nYOR()GI~()IJ(){HCAl~ ANI) r~C()N()MIC M()nr~tLING 

AnS'rRACT: 

J. Oom/Joso, P. OJwsscmi, (lIuJ A. Jakcnuw. 
Cent re jt)f Resource mullJ.'flvtranmcllwl Stltdias, 

Australian National Ulliv(!twit/ 

Pupor PresU/lled 1(>: 

Al'STIV\I.IAI\; ACHUt 'LIt :rURAL HCONOMfCS SOClHTY 

3()th Annunl Conforcflcc 

lImvcrMty of Sydney. New South \Vnlest 9 .. J I February 1993 

HlI III< orporrH ttl!! eCOTWtrll( MUfllIlaltrJTl WdutiqHC)~ into a llurlro{wolO{JiC'ul llwci{)ll.Ot{} 

frtmll'tt'fJr/..:. WI Wl'1(thtltfl£'111 or aw CllrrC'TIt wld Ji1tllrt' l.tnP(l.cts <if UW'11it1!1 a catc/tHwm'S 

lmulusf' [Jrll(t'tlls Of! l}l'U1tfU.llputllt IC'tlL'ts (Jtul uOftcultul'ul output can ho fII(ul,~. 'nu' dwi(,(1 

of (11tprnalflW land Wi(! rmllPt'tls HuH Hlwulc:1 bc! CJcloptecl to ltnprot ll ' .farm inccmw ttl an 

W'Nl q[f('ctpti 1m rlrl/lalld saltn It!l , tuill depenci upon Ow (~Jll'CI.S Qr uariOlLS crop. PWItW'(' 

curci tn~(I fl[)(I('(l'b OIl (/HnamiC' ami sru~tlal (lrml1ulwWctr ./luCLttatimw: aTtd on tlw rdwlt'C' 

fi?turW'i or 111mit' slw('w',. 

'fill,'" nwdr>/lm(J !tf1IrIl'lPm k IS 11(lilUj ((P/llled to tll(' NOf'til SlirlUlfJ l.(lncl ('OW)f'/'prHtnfl 

Owtr (rL (4 ~)(IP(l/'C'l11 hUlt qlll'cterl urUf1 tm'wed In S()[liltww,t ~Vp8lern Alls(ruUa. 

I Tim, Icsl~un.h hWI hcull ~lIPt)()flf.'d hy u pn'itunulutllc n.!~l'l.ll'ch scholurship from th<.~ l~uHlI htdu.;;lrJl>\ 
nC'll'{In:h Iltld t)l~vcl()pIIICm ('oqmrutioll. Cnnhcrrll" nlld the C'lmlfl' tor Rcsotll'cl.' tlllt1I',l1vlrolltn~'llhll Sllldh~\. 
AWMnhml NntHmnl tllliv(.miity. 



1. Introduction and. Study Area 
MllthetlH~Ucal models of gl'oundwut:.c." now nre bcncflcfnl lools for the nUUiugcmOl1(; of 

agricultural systems nrrectr.dby di-ylnnd snlblity. aaslcaHy, If the t~qulred dutu (WutCI\ 

use by dUTcl'cnt crops and pastures undol' vattous ollttullo and aollJ)hysical conditions) 

nn~ nvnUnble, th(~y (!Un be used to gtlUge the spntlnl tU1d tC!fnpOl'ul effects of lond.,w;;(! on 
n~chnq,o, dlschnrgc*groundwnt,cr levels nnclsnlWow. l~tn'lhetnlot'c, by lncot1)ot'nUng un 
t:'('()notnJt~ component lnt() the slmulnUol), the esumotcd efrects of those Int'H,l·us(~ 

})l'(l('Ht~(lA on both UH~ current und future value of ngrlcullul'nllWoduNlon mny be dl'l'lvnd. 

This nwthodology 1s (~url't'ntly belng nppUcd to tt land ('OI1SCfVUUOI\ dlstt'f(~L in W(lst(~rn 

Australtn. The NOlih SUrHng l",and COllservaUon l)lstrlct (NRLCt» IS lu('atttd north of 

the SttrUng Houge NnUotlul Park, \Vl1slern Auslrnlln. 't'}H~ f)lst.rH'l flXl('ucts 

nppt'oxtmat.cly flO lUll l~asl·we6t und 20 ltmHih~~muthj ClJCnn1lmssmg no fU'llU or ubotlt 

lOO.OOD 1m The flatter country lu UW lwrlh of lh~ SUt'lh1f:t Hanf,tf! Is uncic'llatn hy 

~,t'dtnwnls and ChUfU('tc'rISNi by puor drainage>, rcsulung In lht:' fotllhltion of nunWI'(HtH 

baH lal,,(lH Av('ranc ch)vnUon lhroughput the- flatter nnms of the.1 Dlstrlc\ 1l4, 

aPru'(JxtnUttl-ly 240 t1l above sea ltwel (l..(mnard & NulsNI. HJ85). l~lInft:lJ1 m'Cllf& lwunly 

ht~tWt~ell the months of ApM) nnd ()ctobl'J" and dCCn,!UbCS from un uvet'ng{.\ of ubout 610 miU 

Ilt!r annum In the south-west to 100 mm In t.he (!Ilst. 

Cl(ltH'lnI~ of land for Hgrlt'tdl unl occurred bctw(tcu the 10((\ lono's £lod parly 1 WtO'fI Tlw 

DtSlrld tb much' up of npPl'ox.lnmtely 80 fnrrt1s whldl .'ange Ul stn~ frmu 200 tu 10.000 hit 

Th(\ nwrn (~f'()P and pabtut(l types f,(ruwn on Uw NSI~CI) lndud(l~ wlwnt. hal'h'y. mtl!'.. 

luptn~, ltl(!(Hc··bU'iNI pnsl.UI'l'S and Illmlnrls, The fiSt) In ~tr-oundwotl'f' It'Vt~l~ folhm'Hll! 

t i{'i.nUll~ and tlw mw uf low wulN'·uSUlA ('tops nud pnstut'('s. has l'HUhl'd dldtHatl( 

Ht'{'undmy saUnl!:satlOn UV(i1 n shurt pt\rlOd of time (W()SlPrtt AlIstmltulI /)efuurnwllt 0/ 

I\(}rtfuilurc·, 1 !JR8). 

TJw grcmndwnte,-!tlvcl hus NBNl by up to 12 m Bhu~{) ('l('nrtnl~ Hnd ib 1{'f~S Own am /'tom 

tht· ~()tl hurfilC'v thl'QunlH>ut most of' Uw study m'c.'u (l •. (lfmw'd t~, Nulsen. 108h} In f10nw 

un~a~. J~rmuHlwUlVl' hns r.t"tm wHhln 1 III of' til(' ground !:HH'f)W('. J'(lStlltfnE~ lH N,tpn~1V(' 

lund &alHWH,lucm (Appfc!lanl, 1 Dam tl'tH:! auUnuy of Uw uroundv.,.'awl' ImH'.}"'l't1 wit h 

d('}>lh. find l'UUA(''1 frum (),OOO 0 H),QOO mglol 1 tl~()Lnll)18~ulv(ld builds (TUB) at llH~ lOP 01 

Uw uqlllft'r to mlt()OO ~ 177,0()() mAl .. 1 '11')S ttt U,B baHt!, 



2t HydrogcolOgtClltModclUllg 
'rhe NShCl) nqUlrl~r h;lS been sl.mnh.\Wd ((H' stt~lldt shlte nml.tnulS}Cntgt'mtmlw!\lCr now 

usm,~ n flnU,,·dlffct'cnce nppt'oxmlnUon of t:hc two·dltllCnSlot.ml pn.rU#ll tlUl'c!fell ltn1 
cquutton rOl' hm1l.oflWl groundwater now (tlomboso &Olu~sscml. lQ9~J, ~rht' nrcu bCHlg 

!1lruulntNt Is lc)t'nt.(td in the S()UU1~tmst pnrl or the NSt-or). 'this urea \'mumds 28 km enst .. 
WCObt ami? • 14 km f\tnt.h .. soulh, encompaSSing un (U'~n or UllproXlmntely 2G.OOO hu. 

(Ht·frl~ Plgul't~ 1), "lUa mien wns n,u"thcr subdiVtded Into n 20 x 13 m"tny. by sUr)crlmposlng 

fl 1,000 m squm't~ grtd on thl~ study sHc. t)Ut~ to the geometry of the sImulated nt'(IU. tl'tlly 

24R Utld('$ out of n p()fisJl)lt~ H17 w('rt~ wlUun Ull' nmdel bourldutj~s, 

lWuln~lltat. JlydroluAlcnl mul t'\Ima((l dnln was used to caW'nole the InltJnl lntmt dnt'l 

m~n"~'hlrv h'f' lilt' (~tllJbratl()n oj tltt) HtNldy~(-itntc and trunslcnt modds 'rh~' 6tcmdv &lnH' 

Uf\uh-t W.l!l t'·tlhbmt(.~d uhiUA 2n Mart'll 10S8 dntn. whrrt~ the rnUlhlll wns \wry low nnd tht" 

~:lHuIHlwatt'f It'\'tl lu Wt\r{' nhnoht s(oU(' (Gomboso & CJh{lSScmu. I E)!J2J. AppruIH'Hlhl 

IMf.HlH'hlj'F! nnd imundm-y ('ondUloua WN'l~ dt~t(l'nnH1Nl to ylt)ld. {) clost» ugrN'*uWtlt 

twt\V('tIU Uw mml('l1f;~d Hnd tUNlsurNi Itmutl(lwiitl"r levels W.IAtU'(~ 1) 

.. 
:I 

t»tlrhnn flllnnma Natwnal PInk 
.I' 

Nmt!~ I ~lilllf'1 
\t1 t afill,n~;otV,JhWi n;~,lfIf t 

Koy' 
f·:'::jJ 

... ~l]U';> 

~·";,10· 
~. 

I , 'w H M.~'klftllO ntl'tfl' 
t>.~H.l~Ulutt Hf~;l,j tm AW')j 
• nmlllllnd HO:'"id ~m AHtf~ 
A(l!~lf(!l hUIJlhi."II'1 
Om un; tNttlltt f IflW 

llrJ 1 tl;,:,;I.ltiUfl fh<lp ~:,;. ttl() t~om ~,\lH!fla t.l)mJ (~U/'nHH\(a!h)ll OI~lItd (f\f,~.~f(lY.iHd 1~Hm ani trlf,;I':',.I,pd J<:i.f f,Olq:"ltf),j 

t"fli.~';t'!'\t h('i)d tnuuhUH} IJlUl(! W.,u"t) (l1li.!II()f 111 Mp<llt,rJ.ltrl 



'rIm 1)('flo(l,)( 24 July HlSllto 9 dmmmy 19an tU'Dvtded tho datu ((It th(~ (~nUb .. nU(m ofthu 

tr.Hlslent rm)(h~lor groumtwntf.!'r now fOl' th('NSt~CJ) oqulfei', In the cnHbrmlQu 

lu'ocedm',' f(),r UJ(t u,umtcnt uu}d<-J. f,nmSnHsslVuy \~n.lucs fUn! houmlury t~f;mdtUnus rCH' 

Uu' NS{,t~() f'H1Ulr(if 8f.lnU;lr t() t.hOS4~' derived rm·' the $lt!41dy .. stntc modt~1 hav(! Ut!t·U us.l~d ns 

a Autde for ()f,Unus.tnn the in btttwecn mod(~lh,'d «nul nwasun\> l~round.wulN' ltll~'la 

HtlWCVl'f. due to lmmcd diltH avnfltlbk~ on the prof)ot'U()tl ol'l'otnfnUtmntribuUlI/t tu 

r('('hnfA(I. nnd Uu' wntl-r liSt' under dtmJfNlt lmnl t1S(] J)nl(~Uccs. na Wt·U m;; Ut(' vrrthml 

dtst~hml!t· or U\(.\ slmUow IlclUlf .... r VJ~l cV~lPtlrnuon. Sl'IU\rnlf..'I, nw(,:I{·ls nrt' b(.'mg dcv(~l()pcd. 

Om'(" U1N;(' calUtt.th's ha,'(· In'Nt uworponll~~d lnlu thl\ t.r,m~iNlt mmkl. bulh Ute fillnUat 

~md dvnamn~ \ at hlt tun tn nf'mUldw~.{t'r' hl\'(~ls n,'r()s~ UUI ('iudnm1ut. (,.Ut tn.- kUlmhllN:l. 

.uul (·&tun~H(·I\ uf tht' Alutlndw~lhH' bahuw(l ('omlHnwnt~ lut" {lllt'h UUl('-strp ,'un b(t 

d{th*rnlUlt1ti F'Uf1h<"rulOl'(·. by r:xundtug l1u·rahl:),'uut t1 U'lnt.~U·nt mmlt*l ttl n)nl('a~t Uw 

dynuuur t~n'lrt& of ('ut'n'ut laud UM~ options un UH~ hy'drudYfMntH." behavwuJ uI lht* 

\ t1.tchm1.1nt. t'mnp.ulf.;;Hm~ UMY he· nMdt~ b('t\\l'Nl Hn~ c:unt1ut l,,·lind and luug tun {'llt't'ls or 

lIUt'tlmUVt* 141Ud,·us(' nflUtm~ 

3. OOJJlblnlng nydrog(:ology With EconomIcs 
Attlun~v;h Uw r.dll)f,ilhm uf sh~tHh ~ttUr r,uti u an~wUl mmlt'b \vtU 1.)(" bt~hHb'h\1 tul 

\.im. um.PUllU,~ Un:- ('.x.t("w cd Uw l,h:\-'bh,lI pruh1.Nn~ nlu~('(f hy ftsUitt J<\tmrud\\"Hh·t h·v(·t~J 

\'H'Hk~' \'artuu~ hutd Uht·'l thruUI~lmHt Uw NSt,('U. !.hp'w mmh,~llij fiu nut Jumtdt* d 

t.;,lU!1t.H'lUfY dt"t'I~duu·malunA htUnl'wml~ fur tlwuUoculnm of t'('M)Urn:s t';n'IUuuur~ 

{an t'U,urltmtt" tu nH~ ttl~utuUon of nalu ral n'smut"(' t''Uuntt'ht. hy rotwN1U'tltfU,f! 

'11wntu an~' rm tlw aUnnJuun of f;)t',ll'tt(" )"('SOlHl'('~' umuuA nmtln~Hfll~ dt'm~luds IMf,rft\ et 

ul. lW~'1J 

Frum Wt ('cmtmnu' bttlJlilrwttU. Uw rNWdl tllm'fWt(~ 0/ tJnlurul. tt·,'ttHtJ't'(l mtmmWlm~l'd 

~;hould bc' (0 (l1)fum Uu~ IH!}#tl't;t fftI1m· to &('('('1/1. ot!el ttnu'. /Illm thr' U~t' Wi( tWltlW 

(,mSPtflfWon) uf t(~Snurn'5 '" 7'lw (Jl~J('r·tn}(*(a Um~. not U(w"\~Mlnlu to nWwm·,( lunll 

d('fJrt~duUOH. ur to .Im*J~Nv,' certuffl S/,Wl'U}S ilf tU('(U, (J/ land. ur Itl tuttUH htmU' ullin 

I,ltu;'tu ut m ret/uncal ltUrlN: it t,stu c;nsur() tlull ull H'SotUI'«\~ UhO dJ1I)U{'(1 fIl tlu~it IUlJllJ'~l 

t'tdlJ,fl(,1 (OmlJln:attotJ of t'nd U,iW~. bullt ('urtNHlu unr.lttt the'1utuf(!, \,',dmJ fn elw. I uml'\{ 

lJtdutl(·~ WH ()nlU (,(lHltnert'ud Hl,d.nt hut ul.~o ',mpt'lL'()(t •. "uhtt~.'1'~!.' Mrm'H!<'l f~l ut i~mi~ 
~~~D •. ·,'_ijo I t'~_) 

2An"~.mht1J! tu hUhh~n nuff WorrrJl fH)?H)' JIll I} 11. \l\hw t~. u'.it'd H!'it\ nn'il6tU'(' m mfih ,ttt .. uf 
tdUnv('lmpnrtnmf' 'nu, \'41hH' uf 1itUnt.*t1uun 1!f. d('rw(~d h.l~tndly fmm ~nnw nft·~t or ,k~~Hf' \\ hH lit', 
tm!$ Uw nlpiu'u~l In S~lU~Jr)t. lVnpJ'tf.'t'd' Ul (hlf; t:u~ltpXI lrft'l'tl tn A<mds ~md ~u·t'VH t'M who'I'* \,lh .. 
nmnot hr' n)~.l!HH'l'd In ntmwfdJY h.'uus; Ihr .".xOUll.ll Jntlmalbh' ut otvuunnwuMlll,lutll'! 



PI} tlul, 

~"~fUm n Innd dcgrmluuou t)ctal)(~cuve.thc degtcco( dc:gt'ndnUotf which .1$ QJ)thmllmny 

uH be jt,cro. If UH~ rostsof de(~renslng UUJ level aflnnd clelU'tlduUmJ arc grent.tU' (linn Uw 

In-ucCns that wnuld lJl~ t'rCtHvNt (r.'()m mctctlscd l>todu'~Uont n)r e~tunl>lcl Oum nwHllu· 
'r;Wonnl hw fJ:1rllu~rs to seh!ct Jnnd~uac IH'neUces HUlt rt·sult Ul SOUR" posntv'~ )(wet of 

hllrUiul·tndl.tCN11.~nd dC!lrmhUiOn, 

\VhN, UUl rlfct'ifit of land.jJus(!prn~UCe8 nrc not cOtli1ncd, wnllItt twopurty l)nundarlt!s. UW 

('OS(S ofhmd dcgt'.l<lntltm ond the lunmills Qrlnndl't~stomUon strall\itJm~ rnny illso be 

H .ltlsft~rrcd ",,("tUSH tllea(} fat'll1 b Ot Hul'1r lea , In th(;l CHae nf dryhnul ~mltnlty. dtJHt'ulw'8; 

u~.:\UlvNt In ul'tuf'\.'tnn ('('unum){' (\m(~tr .• wy nrhu~ bet~auat" tht! dt!cfJdOn to dear w 

U~\ llJ:WliilU1
, nM(h~ by uu.hvfchmla nnd thll t~OJnnHm.ny. nrl' UnJu~dby the phystt'id 

rh.'uJutl:rf.I!iUt'h uJ Uu?' Slhlundwnlt't hyd l'ul OIl)' AU pHr.t1(~S ndtmlWhHbt<' thill tJwu" 

.1~dtfllltlH1Jl JIf',trUttll't un) ullt't'tmn n ('UHuuun uqutlvl', hut 1n thft ub~(l'Ut'e uf In~UluU(JU'1 

tlMl ptnnm (~ldl(l('UV(· d(~tlstml ,1lJoutarmutdwatcf tnnlliJ!ttmH!nt. ~'~wh unUvldunl ur 

~tuUp a~~uuw~) Uh\t m~tghhmlr~ wUl lJl at' (. mtv'~lh' mt(~r('\8HJ lust TJw Ivsull. UUtiltt 

~.·nlMUunt~ 01 Ht'.IU'Uy. rlhlY bt" (~m hllh~ HtHl,uVtlmnl gr()Uu.dWtlh~r )(·\Il"b1 t',lUflllt! by 

t'\(<<'rWt,WW!1. tIn' suun'(1 of \vhldt HllS in UH' lrrmlucl'f"a nbUHy (.(J IUn\H,~m'(' Uw hll~ft·l ur 

Hw 'W',HN hlhk .... ud tHlU51un tlw t'u!tL~ assm'lat~d wnh r1Mn1\ wnh~l'(nbl('~ to (Hht'!" un··'lt~ 

of Uw (.Itt lum-nt Thw\ Un' Wl.llf*tlubl(* rt~fnt'8tmt5 Ow form or cmmmm IJw/n'rlu Illort.tW. 

I tJ~~~~I.I'mml'h" (~, OotM'h. I'm~H 'flw dtvl~Uld saluHt} prohh-m. lht'H~hHt' NdHbHh d 

nmuhPf ui dhll'm"t(trl~Uni wlHt'lt lndH'at t • tlw Pl',f811Jtrt· of ttlt1rkc·' /culure Tlhlt l~l. 

rtMf'kc·t (tUn!¥-, hnl to pruvld,· uU'(lnUvtJs \\fIHt~11 (ttl('ourugc- 'hUld"uSN'fii tu lalH' fUlu i:U't"mult 

Uw fun ff!flt·t(USsjon~ (')1 (iu'uwr's tamj,us(- pnWU('Ni 

4. Ovcrexploltution a.nd the "Self·interested EconoQ\,lo Irullvlduulll 

L .nkr lIw Uitdlttrm~tI rwO( fH~S({'Hl rmnullnm. (!Uh·nlUl nwtlNwlUp sUmhUt'h ,uv pn·,,.l·rU 

m t'1mh't» whtt'll may afh·tt till' ~~t('nl and lmm,l.,tpuwul uf ruunuuu prulwfly Hn~fHUt l'r,. 

In ttw t'm~f' uf dn;lund ~.lJHHly. lht~ UhUu •• ttomNU ul ~alt nffl','h·d lmni mav «hUn 

df·'fu"m.hut\ ott wlwtlnn lllt.' un',t Ib rhattlt'tt·n~Nl by j.l lJfU'utt' l.,tnlu~Htj tu,nmmu 

liWJft:'rtt" tit· rJlwn un.(Jss HHmlllOU 

UUdN u ptWatt- prolwny &It unthm, tlw lH'olu-ny IJ"hI8 lu t hnt r(;·~uun't· b(~hHlH "fHlu-l\' tu 

it lmrtlt"uhu n~ai tU' h·,\td 11N'hUU Tilt· fmlt' OWlWJ flUmn!WS thl)lNHuHn· optJnMII\· hI,. 

,'unMdNltl!~ un U1(~ t'l'M~, and bl1U(lHts of' mldtUonallHt,. l'h,'urUm un nwnmlwdtN h'Vl'l~'l 

Hnd l.fnN'unhMul~ Uw ('ustl'j that would nonuaUy bt' UHIH,ql.~d un othN' UH('lt,. th.H nM~ 



Conuuou lU'OflN'ty 1s n CONn 4)r resource owne:rshlt) with the rOn()Wltlgchnrn{~Wrl$Ucs~ 
f. l'71lf' NNlOurt"(l lWlt Itf,l.$ bound~ dun ata uwll d(~ntt(!'l.bu !l/lYSfcul. bcot"tltetd nod 

SOClttl lXU'fUtlNtJfS. 

fL ftllt1irfltt (:t Wt~U dt'lttU'{t.tt'd rltout) qj' uscrs, wlm (U'(.l dtsHt1(~t JrclUt t)l~rSmt8 t)xcludm.! 
Ji'(Jfnr{·~mHt('(t U!W 

hi. MUlU/)lt i mrlud(td US(W¥'$IJl.lfU'-U)(JU1i(tl ~f't8{)Uf('I~ ().\;trarUon. 

u~ gXJ)U(ll! tU'fHlpUc,n w('llund(;tt'.sU>ml rult~st!xtst:Wft(mfJ Us(~r8 t~llll~rdftt(J tlU*it' rtfJhlS 

(meL tlu"r dnUtf8 to Ontl tUl(Jth('11·tll)Outr:1Jsour'·(~CXfrlttl(Ott, 

«\ ItSt1rs Bhn:r~l Joftlt .. mmfl.~flu5Wp tWnlfUt'ltU'tW. W 11t(~ fit f..UUllr lif{JUW(tc .rp~mH>n~ 

ltt'·inr ttl U~G t'(~I"Ut'() m' USt~. 
ttl Psev8 tnmJ1{'tt* IIJt' th~) r(l~t(mrr(~. and tltt'fflbu tJUrXl.St·· tU'o.tdlu(· (f,'(htfrmlftft's on mu~ 

lUlUf' .t'r· 

l'h }\. '1'(~U e.I¢~lmf'Oll'd fjfUH/.1 of rtf/lit.t., h,,'rlt·n:t (·,\.'I,~,tS. wlndl mcu, (If' Inau nm nHuf1,lt" 

WH'g 1I1l l lWHP nllu •• 'r~. (SW.)('n.sun Hun. 1) 40} 

tllwn Ht. t"N)~. ~dtNWttWf»ly.f(~htf'ttu ndt'l)h1hl.bft\ J'l,tlflw(t rt)t)our(·(t dlf~rm'f(irfSff(t l)tj 

rhlftiru {nft1(t~fHfuUfmt fl t~ sul~/t·('1 ItJWit' bll (UlU IU~l'sun lItho Itus lIt(~ fllpabtltttl mid 

tlttstrl1f fu (·tUt"r (ntu Itnrt~f~M nt' (~.\trUf.lton Q[ It: and ftb t'xlm.c'Unn n15ult~~ lfl ,*'mnmP1Nc Of 

a~mmlUttt·(C fU'lluIWI~ ~;~.\.b~rntdtUt·!." St('.!enstltt I mu . . 11 HI t\('('urdlnn tu Slt~V(·mmH. 

urn-a .lnt~'N' It-acts In umlN' lmn'Muwnt tn unnmon JmllWVNnNlt~ uf Ow l'NimU't'ti,ba·~f· 

dut· h, it d.VNS~NU'{' h(:l-tww~u thm~(* who m\'t"'~-d In tilt' tm{lfOvNm*tU& nut! Himw wlw n~,llf 

Uw t.u\nf~rtt~ 01 that In\,(\!i>>(ml~m 

In Uu' "~tii.W of (Jt)NHn·t't~~~j. WUlt nmny HumU fann~ Ut tht* (",ltdluwnt. (·,wh UYiHt~. ttl 

muxntU.~ro U~dWldu.l) urt prt'~H'm \fahut of ngu('uUund prmluc"Unn. tin' Individual farUU'l 

\\'unld ha\:(t lmk m Uh UltNUlv,1' 10 pton· a\1uhnl' on Ow (utmt'rVHUou of Uu- nmnnuh 

n·!\\~tltun t) lWUl~', wlf'd th"nn~ tlw nmr~lUhd U':iN' fnsl:l of t'hiannn tlw lmul am! turttwf 

HW'IMI'1 th.· \*':tllf'H.lhll' wuuld bt' n~fn .rnd Un- If!,tm.urn'' \\'tmld tw dt*nlmlN1 U1UU' fOtlJhU\ 

UMU th~ll Jtl\'.SJ wJufh m ~ltKmny nJlHuml Till' ('h-nttnn n·\·(·~.·lHtum lUm{·h~. wuuld lw 

b.Hwcl Uti dt'ftt~lun~,* in \.\ihlrh ('Urrf'tU ptoC)ts W(*(l' .UlaXrml1'JN1. with Un n·~tatd tm ltd un' 

w:»t-ru of Hn- r.:·~dmtt·(t (,'nt' t'xamplt~. Wi C·X.phlWNf hy Ilardm (UWU). HI hfk trmlftlHU~ll 

thtlf)J:'Y uf rmmnnu IHOlwrty4, "tl(uh UllW t,s l(x'kt'd tHto n susu.m IJml t·(m'!)f·l~t him lu 
~'il J 

~t·Uhl.lr (tu.l" n·tN~'1 to lhv flrfl~Hloru Vilhlt' ull'rm.iltnm'l rtHut() l~xhi'l'tJnn bNWfU~·) (Ui HH'ft·ll1'l'fllntuw 
(~8tr~lrUnn rO~Hj'. '.m'1t'!t h\, nU'ft>nt rN~Hnrt~ Nl;pltJJ.hlttnu, (f,JU*wnsml. lUfU) 
4'l1w t«mn {'nuunun PtnPNIV. Hll.J.ndllffJ 'nmh.',w,t. In u~;(*d £U! U 11 Wttrlt nynunymuu~ fur UUlltI'tt HI 
ulwn HrHi!iH 



(h!9tUc'l() the 14tul cvcnJhrlluJf. U.>UlUUif: nmu -lila t,,"Orkl tJt(~t; le'lImn(!(!~ 1Ilcw:cl Jr(!edom 
tn tt, t~mnl()tt$ :brtnas ruin to ,(JUft~ 
%3,\'1 fcrtlQ'llng: ltropcl't)t boun(l(.rJ(·St~t\d nmdelUt~gtbe entchm(!{lt ns PUt} furm, where the 

usc or ·f(!S()Ufcests dphH1UU,ed aQJt~I)1' by Ulnt rU"tll;thcextfJrnaHU~!$ nsSOchJtcdwuh 
dt)ihlml stllmU~~ wfUbu UHe.t'lulUaednnd, b)f~(ltu.Ungmnrltltml utu!r coat to nmrgmnl 

\'*nlue product, n a(u~!;\lly mmnmm 'ltw(~l of ,s;dlnny cun be dCH1Ye,d. 'l'hla lsidlmU(~nJ t() Ule 

pttvnte IlroPCf1ytl\uC;\omc, tn wht{\h nU tho(~().st.s ;uul bcncfiwtbolll CU.ft'cnl nut! nntm;~l 

ore (l('f\nlNI to the ouelnmUtoldtw, trhus,by t.rcnung Um Ctllclm1unt (IS une fU!'fll. th(~ 

S()NaUyopumallrvt'l of rCS{lurc(~ u.St~Cml bl! (tett~nf1tued, 

In bl.'tW(l.('U lh(~5(1 twn It4v('lfi uf n\aourt't~ us(,lh,·s UW (~OJmnun pr()Ju~r;ly oult'urml fl'lu' h-Vl"l 

HI tl:\plonnUun that would ut'('ur \rndt~r UUs snunUon would beh~ss tlhm Umt nUt,tN' lht» 

UI}\~U Un'1'S9 l.mtt~unu~ dur to the eXJsu'nrtl af n \Yen;<dt~Utwnt('d gt:()uJ) ut mWf'8 or tht' 

nll~dlun'{' {! \'\tmdd not. how(tv{~r'. ft\Slln Inn 1(~Vt'l of (~xplon:lUon Hmt \,,'mlld lw mdnw U~ 

lhHt wlUt"h would m'lst· lIfldN' lhl*ll1"Vl\U~fU'orlet'ty mlt,(I()lue. })t~rnum:' USl~fS wm sull 

~·umn(lt(· lnr lhp trsmln:t(t. thN'(tUY tmnoBtng neguUvc e.xlcltmllut~s on om· nnOUH!t' 

Dr Ex.tendlngllcYQn.d tbe theory of USolf"'lnto.-csted Xndlvlduat9U 

'l~h~' bhmdard t·('~munw.' nSHumpth,m uf Uw '~t\lf·lntt:~rcsted tl(~onOmft' lmUvJdunl i pmn'b 

thIVt~ lu~y cUl'fu'tdtU'h whtt'b nmcht ), It u.rr(tm:mmtblt~ on tmlplrf<ml grmuHhi (l~tm!.w. IOlift 

1)(,2U} 
f' 'l'lw a!it:nHupt.um ul dumHnmt fret!"l'Jdt*l' lwlmvlmu") UlllOr~b tilt' fiOS~fbU1ty f,m 

rn ClfleraUlt(l rHlllS. unit1f!s tht'ly nn~ lnlposNl nnd tmrot't't~d from (JUlSldt~G 

II Uy rulUIIl uut tlw llUllot'tumtt' of rhmJI~lng t1XpN'tntlml$.t of oth(*fS' lHllHlVinur, 

c'unvNllfunal uutHV tnuxUmwltlnn Owory hlils lu (·uJ>tun.~ UW fnt.(,qrclc)}Jctntll un· ul 

d«'ttMW1't wlthm un (~n:Hmlny. unci 

Ht Uv nV(·f'luol\Ulf~ Uu" uupmtumt? of mHtuul (~xpN·tntlons tn lIu' hH'fUtLlalWU of 

mdtvlduul ~truttlJ.W. it hut~ 1.0 dlHlJ l'xplWHly with IH'ubh*mR of HtIt'Ntmnh 

n·~ttl rdU)t:t llw il('Unn~ of of hl'f'H (Ut.mlUl.l OB 1 i. 

~Jt~ .. ,. ',', ,"""", .,.~ 

f'~rh(! rt~Aultl:!\ of '!X('t~6hJV(1 mdlntty ('omwd. n,w Nmmllle, by UV(l", r'!<> •• ttug_ nrlfitl Htf.tc·JU'HtlNltly nl 
Ihl\(tX'f)NlfJHml~$ of ('at'b IndlVhJwd H'nnrdlng Hu~ .. rHUll!! of'uUu'ni mHng~~. Hum. pmUll, 
UJ\nurdlHI1 tu Hutto,· tHmlJhnwt~Vt·I" (.'U uJn~roUVt~ luaUtuUnnuJ i'uh~!'t on' tilldUAt~WUl~ mld(lUh' 
n*~lmW:U'~l (0 pmlthw olUfltNt1llnly n~!!mdH.Jt th(1rx:p{~t't(td nrlHmn of uthtlnh nod t>llhIH'I'uwnl 
from Clutrotd(t I~J U t.wnmd nnt(>Y fu,!utwn nml lImy h~ IlUph'tnNlh:'d Wll<'fl tlwrw {U upt'raft""f' 
t-\trillc~l.tl(th {IHt IHc*m',UVtl 'nlhtll_HlW UH1un'Uc' (urmuhlUun uf ftU!UUt)fl tlt'O[lN'.ty Nilt·nhillth·~' b 
rffft~rtNllfJ U!S '.ttr 'A8~W(mUJ fjWfW' lp(i01H 



tht~ most cffl(~J(mt nUocnUOtl or' rcsmJ.rcc~ that UHo('lOU(mtltost fibJe tO$t\uary t)t~Qple's . ' 

wnnts. lloWUVCt\ ,it sces thcsu wanta uspeln!t. ccntctcdQtlsclt''''hnppltlUS$.Such 
(lOJWt\nUannt uullty nm)(hnhmUOtl theol)t of the se(ptrtter(UHed (~(wnomJc lntlturdmd 
rumdnUstng hiS (Jwnnurrowly dcnncd uUllJy US$umC$ thnt the COtllPt:!UUVO ~,xp)oU,uu()n 

(If n t~,mun(m prolH.n*ty t,ends to b(~ CCCH10tUhudly IHt!Olctctll nnd nrllH~otmervnUotllsl due 
lOmdlvfdunl u\('(muv~'s tn ,~h(mt,. 

At~(~()fdHlg to Mnt'gollfJ, (1$)82)1 11m. tlw prc:umcc q/'twbttctl(){1dsl tlte b(~/mutotw q{ Cl tlP{f 

mwr(lsh~d '/'(~mH>mtr tndfUiduul canflicts tvith ctu!tudau absefrJrltU)1tSu
, Sueh 

nHwNll10nnl uUlUy nUl>:tnw1UUnn th(:\olj', hOWCVN\ dO(~s rwt consldrr tht\ posstbmty 

ihm tmHvlduals ~wt ~wpotllfnn to ~unu! Hl<lrul lu"m~iph\ that l't~(}ulrNl thmn t.o lnl~t~ 

,Ut'tmnt or utllN p('or~l(l'& Ult.Ct'N,ts fSut}a(~n. If},"". p77m, IrlwS(' ium'nll!)U(' nNlonSt~iln 

),tlvrt'tS(' tn iJ mon· .. 'uUUHU!l prulwrty mnt'(mu*. ruUwl' thon thr trudlumml lluopb,mSl('nl 

Hlwn m>«,(I~1\i ouh*onw. tn whlt.'h UUII {'n~ls mlfi bCltwnts to ()UU,~f lHwt"~ cd Uw t"('80Utl'l' un

talwn tutu ilt'('IlUllt ttl ttu* dt't'IKlnn nmkUIf.l pnJ(,'vss 

t'lw 'Imttnl~ HUH lu'uph* tl$Wt~ St'vt*wt wonts. itlt'lndnm u t'cnlHlUtuulJll to Hvt! HP tn thllll 

mnfnl v~lhH'~. and thilt UW8t* VUIU~8 ('un.tl,nt btl UNHly ordt'l'cd ur f'{~gululN:l by TH'll'{*h 

U::uwnt HUi}i1 hn,.. 1<11\'('n Wu· to alwt'lH.ttlV(· Ulodfll~ OWL ltll'ortmrall' utjP(~(·tfi ot 

nmmwn prurwrt\' ~ltdut (un f , 

nUll' th<'urt{*M, Hul hill~!It)d on tiw f'onVNltltHWl utility flUlxltnlsuUun UWUl'Y. un' IH't'm1utt>d 

ht)nt • wlut'h twlp to ttXpluln why .lntllVlthmls do not nlwuys h'N~l"dt\ hut lnHh'nd Up! 

mTurdlns,~ tu mural prUH'Wl(\~ and norms that },t-()tllrN; tlwm to (nl~tk lWt'mmt nf ut ht') 

rwnplt' h tntt'rt*~t,~ nrw slwh tlWoty. iH',·!:WtUt*tl by MmnoU" (HlR2). Is nit· lhpOJ'}, of nUH 

~lPlUt"h twhuvltJUf "In litO. tJUt()r}J (t(~dl tndwtdulll htl8 two milttu /wlt'Hmls. Oul' Idwl 

HI uttiuu '~) Uldttu u, t'tl"l(lHlulll!1 tlu' mdfl!tdlull'h H£'U UW'; tHH.; th" tH!Wl {; uttlUJI 

ttl tlu' uulwtrl,lUr .. tOUt ('/wmt 0/ lIw wdlun' oj tilt· 'i/tlHt/)' to UJlltC'lt Tw /ttl'ls IlL' hf~luHtl~' 

Tlit' tmlh'uhud Ullt)({Ht*~ Iff'" n'~,ourt'(H" lutluwrtn Ihe'S(· two cl{?JiUrln/(~ttt~, ()/' Wc' UI Ut'(t 

tdl&~p"'m('onlt1ll1 to ~ump tmlmn uJ 'IntI f:.ftW'tl!l'.. {SU!}riPtt. Hl1M, /Jt''l·I}, Nutlt,t' thnt. Iht", 

IlWUf\' t~ ntw \,./t allrtWml hN'HUM' m(Hvt(hhd~ upt nun h{'Uiahly nud un' UWff\mtNt by tlw 

fumvnl for uthN' fJ(*oplt··~j wt·lIm:ll In ~dlUH MantuUs nsmmH'S that hlmlml~ pmlH mlHaJ 

jtuJnNuput u\'N thc'Jr' Un~('fiJ '(:hl-', tlwury IHlh hN*n (·,,~tl'mINI by r~t~tonl (l HHB) In Itltt'W nlt' 

the· b(*lf'Ol'ltmt['cl. fi.IHonut f,('havHm, uHuJf,+I. Hun {'arms nmrlwt~ und l'uUonul dl't'iHlon 

malting. wUh ~)(.}('lNy nud p('I'~mmIHy 

\Vhf-tn' Ow rW()dH~ml('ul (uU'mUnm UHHUtHNiJ thtH }wuplt, Hl'l'h. to lUUxlUJhn' urw uulttv 



(\Vh(~th(nl U boph,msUr<h lH'l)Pl"Q$~hef>t\$ml.ll'uotlj or murely n fmlmll notion of u 

utlUruy gonl), l~t~lont. (.1988) mmutllca tht\t J1u()pI~ t)UI"$UC t\l lcnsl t.wo h"cducll:~l(\ 

'ut.lHttcs\ which hnvu two sources orvnluaUon:plct'\aut'u mut tnllt'oHly. 
H, *the ncodnaSlet\lmwndfgm whl~h Is imsed on the nSSUlllVUQn thut.pcoplo rtmd(H' 

dt"ctalr.ms l'UU(}unUy lSl'eplnccd by Uu,~ tU:Jsumt>tlon that pC(mtc lypttmlly eateN 
m~nn~, m,t Just g(mls, nrst nod fOJ't~m()st un the bM;ls (If thUh~ vnluc$ tmd «.'motluns: 
nnd 

1.11. The tletwlmmlt~n) nssnmpuon Uml the itnUvldunl Is the dt'\c'al(m .. nlnl~hln unUI 18 
n\phwt~d to nssumt~ Umt sOt~lnl colh~(~UV1UCS (such as ethnic nnd l'm~lRl grO\lp~h pNH' 

I-U't.'ifUpS nt wot'l\, nud nelghbmtl'llOOtl groups) nrc the IH'UtlC dCClsIOH"mnlttn!t unJlij, 

W~~tont (1 HB8J 

Tht' third nppwadl Is mw uf utWull(Ut.tonnl comntLtnwtH, null l.S based un llw 

,lc;sutU1HlOH l hnt p('()pl~ folluw u murntHy. not of nltt'ulsm but of C(W])(!t'«'utc>tl W1HHl) 

lu\llVtd\Mh~ tHUlHll- H(~lf·lnt(,l·(·Ht subJPct to moml ('(mstrnlnta. It Is butit'd un Ow \olluwlnA 

I \Ikh HUl'pOH(~ lhnlll~ tht~ f,tl'OUp of ImlLvldnnls who benefit fh;nn the publit' ~toL)d. nod 

\,Ol\Hult*r uoy p(·rMHl I who Is a nwmbc+r of /. t.t.\l { (HlOost~ tll(! 1('\'('1 of (lrrort that lw 

would ntU'·lt pf(ln~r' that pV<.tty nwmbes· or T should mnltt! ({he Bun\(~ fbI' l\ill'll lU'l'SUH). Tlwn 

, tb nbUAcd to tntllH- ttl IN\~i\ this l'U'ort. (Su[Jdml. IOtN, t)7'?4). 

thtfl prlnt'lple. hnWt*vN\ 1't'CltllrNi (nwh hltHvldtHll to malnl W1HlhNl~r \'mll .'tbutton lw 

would w1sh olhNh lu nHllu' . Irl'('N1H'eUv~ of whl.~lh('lr thl' utlwrs IWl\mUy nmh(' thl~ 

lonU Ihulhm Hoell u thvury I~ mUl'ully llbJe.'t'Ummblt'. N1lwl,:tnUy tn ('In'umhlmH'{'~ wlwtp 

nwn t Ih n'n~l)t1 to duubt t hal nnyc It,t~ in th(~ '4t'OuP wm nmtrihu\(' ouylhm~ tuwl.Hdh n 

n'11~lm publl1' nuor! UWHlw('lIV(' uf what yuu dl) (SU!]llt'll. 1 !NN. p77-tJ. 

TIlt' tutU th npJu'mwh. whle'll IH Utl nx(ttllsloU of Ow Hilt outlttlolln I (·utmult HWtH 

uppflmdlt ls otW or rt'C'tlu'()C'lilj. ThIs prUWfplt' lWVt',. requu'll'l un llHli\·'ttlual to 

tuntrtbult' fllOl'l) than nUw,- Iwoph' in till' '1~t't)UP\ thus (lvl~rt'nnllllA lhl\ IHuhh'm ul 

uufalrU(>Mi that ut'l~ws ttl ttl(! utl('mldlt\onnl ('mmnHnwnl ('i:lkP nbu\,(' tn this npplnm 

(; l~ anu group of uuHvrd\lnl~ of w!lIt'h i IS u nwmbN'. Huppmw thai ('\,t-ry Ilwmht,! 01 I, 

{I~wepl t \s mHlunE~ un l'Jlort or ul h'ost () tn UWllmdu(~tI()n or RtltlW publlt.' nomi Tlwn Illl 

t t'htlUtill the 1(!V(~1 of ('fIorl lhnl llll would nmst pl'lli'm' (hilt '~vt~ry mrml)llf or c.; ~hnHld 

lnnlH~. If this iUost pn-f'tlrn!cl l(lvcl of dfm'l Is nol l('~B thnt t\ t1\('tl t 18 I.mdl1 , Hll 

obUlluUOH to HUl nwmlnln, of Cl to tlullu· un t~nbtt or ut ll\uHt (t, TlIiH Is n~(l\rn'd to u~ lilt' 

lH'llwlpltl of r<'c'tprocitu. 



All th~$e lhcon~Ut1l11 nrmrQtU1ho6 \We hUllortnnl(l\ de.t.¢t'JllhHtl!t tho c(fccta of both 
N1dt)ltenUU$. nnd Qx()g~~nQ\\a (.H)!f;Ql)CtJ'UVU hl$UtuUonnt .'ules on fl'cellft:'ldlng mul the 
~xl>loUnt.lon of CQllUnOn pOl)l resmJrCCij, 'the de!1rcc or CO"ol)(.~t\nUon glVtlS rlSQ to' ulodcls 
OUH hwotlHlrnlt' nSlll'!ct.S or common prupurt~~ aolutll)t\~ Uml nro noth\¢Qt'POt'IHud 'uto 
Opl'U nCN~f)S mmll'ls or the $eU~~{nt~rcslcd eCOuonlICU\(Uvtdtu\!. In tho cuse of dl'ylmld 
snHnllj'. for tlX1Ullph.!, the ('.o'('('t ot' t\On"cf)Open\Uotl by some lntldhold¢)~ tn n catchment 
wUl ho\'o vntjtlng Impncts Oll t.ho t>1'o(hH~tlve ~nm\¢lty or the rcm~'lm\or or tho cntchmont 
delwlldlUEt on wl\(.'thcr the uot\~coopc.rnuvc fmllUH' is toanled hl (ll'cclmrgc Ot' dtsclHwge 

~tm(.'. '1'ho l~,rcct or nou-count'mUon bchnvlu\u" und the modoUtng technt(Jues .wnHnbla 
hn' tlsumutlnA lh(¥ l~I1'ClHs 01" nOH*t'COllN't\uon la dls,,"Hlss(!tl below. 

6. Sbllulttting alternaUve cQ,QnomlCMd bydrogtlol()glonl mfinngcmont 
QPUons 

'l'ht' pn'('NHlIg Hfll."Utm dN\H wlth Uw <Utlel"CnCrS bNwct1n (mmmmt propCtll~ und 0lwn 

iW(~tlSS sttunUOHB that m'ls(~ U1Hlt\r It'ndlUonul nnd t\lh~.'nnUvu theories of (·(~mlmllll· 

hchnvlour. By dlnen~nllilun'l bCL.wCNl such tht~(}tlcs nud meat'poruling \,hese Into Lhe 

~'~lllht'utl'd tnmst(Hlt model 01 nnmndwnt,(~f' flow. llw {~fTccts or n runge or nH{~l'm\ttvl' 

lnuduM' upUtm to mtmnA{~ dl'ylnnd BuUnHy In th(,\ NS1.CTl cnn bl- slnmlntNL 'rlw 

('nl~\.'tl\'{'tlN\H of laud, InndUStl tnnUil,.wnwnl optton ('an lw AmlANtill (t-rnm of Ow l,nrt'ls on 

tlw NSU'l) nquUt-r. in pm'tlt'ulnt' gnJumlw,lt.l'!' lCVtils. and the ('lll,lets on Hu' n(lt n,-Vl'mw 

tu t 1n- C',Udllnt'nt 

tdt'nlly. llw nlm uf Ow tlrP(lh'UV(' kJtnulntlona Is to ('tuntKtn' U\lll~UI'J'vmt 1mldusl' sHunUol\ 

\\ nh tl\Cl hmg nUl \int~rt*i {both N'onorntt' UJld hydl'oJWologlt'nU uf tlll(\t'lHHl\'l~ lamhth(· 

tlpUOW~ IndlHttnl.\ 

Ow loral t(lPPfJt'l.lItfWI or Uw ('uldHnl'nt with hl!lh Wnlt·r·uslnl-t trc'N1 ThlH win 

t'ttp.n·~)ll\H llw uppet' tmHt em m'uIHHiwcttet' redu(i(otts o\'\.'}' Uuw. lh~\v(,V(}I, HB tlw 

('onmwt'cmt h{\tWtlt8 frnm t.r\1f' plnntttlg un.- l~Xl}('t't.t'd ttl b(· Umltt'd. twl n"vu'UHlo till' 

hmdhuldt't' un' nlhu \'xIWl'\(id to ht\ low. unci thus Is not l'XP(,t'tNl to tu; n Plt'll'ttt'd 

hHldUH(~ J,nHlI('t1l • 

tl lt~lnlt (tT1lHt nud pi\~l\lrt'8 lhnt ytttld UH~ hf!llwst ('wnmt lwt f<)iHrnS W uUlfntlttvt' 

m\I'mi~' Ow {'nlt'lmwnt. ttTl'H1Wl'l.IV(l or Uw t~fr('(\lB t.hlR plm1Unn Htrnt(lAY woold 11,,\\, 
on {Ul.tll'(I ,:vuutl(lwut<~ .. lt1vels, ThiS would be t'(lPll~8NHHUV~~ uf th(~ In,HhtlulHll 

nt·t)t'lm~slt'nl 0\><'1\ Ut'\'('!'iS fiitunllon, Und(tl' thlH tlptloH. prolHs w()ultllw t'xl}('('wd to 

l)(~ Illnh III tlw ~hml,"l'\m, but wunhl dN'i'ftmm ns nrmHldwnlN' lllv{'h, rmw nlld 

pntt'HUnl yl(lldH dcdllwt\. Ill' t'omlml'1nI~ this 0llUon with Uw ('urtllot InndllM* 



aU,unUon (whl~h t\$SUtl\C$ some> d~gtell of (~t}~OpCl'llUon tnRl's ptnt\c). one CUll 

dett~"unI10 the o.~t.ent of t.bt~ dhlcl'~tunco b~twecn Um t,mdlUouxll op.tm l\C(!'~$S slllHllloH 

nhd the con~mml property aoluUons nml lnOOfllOJ'ittc m()rnl belHWloul' nud 

nltrutsm: t)nd 

HI. nHclllUg lmld usc Pl~l'Ut1CQS\ tn'«tl~t ltlto {u!(~o\ml the locution ur rC(~h(H'g(' nod 

dl~hnrgC' Z(.lfn~S.l~rU\mdwnter now dltecthul nnd depth to grouuthvnHH'. St\t~h 11 lund 
llUulugemcnt oplion Is rep.·C$l~UlnUve of the commonpropet't,y suhtllun lhut 
h\(,'()rpon\tl~8 nltcrntltlV(' t~rt)n()mtc IHlnuU~ttnal 1n whloh dcclslons tWO n(,)t tully 

lmsed tHl thl\ trmHtlonn) mmclnssloul f{\(:tol'S lhnt fottn tmu'ltuts nnd l'nUonnl 

declstoll"nml{tng. but ntso on l'nCH)l'S nUll tl1rfll sncl~ty and personnltly. ult.tlHslH. 

('tmpN'otlnH. l't't~lprQ(~ltj' nnd nmrnttl~'. 'rile degl'c(~ or t~O~Op('l'nltnn {lnC'ludlng Ow 

(~(h~t\t,s 0(' nml"t'oopel'utlonl may nlso htwt' nn Cn'N.'t on !).Hun' gn}utHlwUlN' I(U/l'l!1 ntHl 

C~t'()mmlll~ returns. t~Nmomlt~ nnd s(lPlul (iwtut's mu~~ 1>t'~~VNH l)ll'tlICl'ij from ndopUHll 

l\.Ul(.l"us(~ IH'i:ll'ltl\,..8 \vlUeh would b~lwrU tlw "(H(~hnwnt n~ u wholl'. By nHt'rlnn 

nArl(~u1tUl'nl pnwU<n\s on HOUle l'N'hnt'~~{j ut'cas uml nn()Wln~~ othl't' m'(ltlH ttl t:Nnafn 

\malt(In.~d. tlw ('IH,'t'(H of' plnntlt\f~ l()(~allcm on t'()chnl'ltt' n:,dU(~Uon, ('an In- ('sHHWl,"!. 

ll<-1W(I, hydl'{)~,('nl()tth~nl nnd ~~('onOlnl(,' mud(iUtur:; In th~\ NSl.Ct') llt1ublNt vnl'lmm lnml·ww 

UHUltlJ-V'tlWnt lH'Udl('Nl tu ,btl guunl.Hl ttl (I'rms of lhlttl' lonlt-run and spallnl dn~(·tH 01\ 

AroumtwntN' Il\Vt)lh, nnd tWll't'hU'IUl to lhnlwn,. Slwh models would lwlp ttw ('<HUnmnHy. 

fa rtllt!l's. lundt'un' nl'OUpti and tlw gOVt~l'nmt~ot mnl\~! dCt:h,\utm in n.\lnltun tp Uw 

tllUoagl'menl nf thts ('otllruon property problNn. Mnrrovl!t\ tlws~ tlmtleb.i m'l' !ll)JWl'h' nnd 

('ould thtt('('f(}n~ btl usrd rm' Ult~ UlimngNllNlt of dt'Ylnnd ~mHn1ty pml>lvms l~lsf.lwl\(ln) tn 

At.mtruhu Ufl W(-U ns OV(-raN1S. HmVt'VCI\ mnJm' Iltnltntlons of thls nwt l\mlolo!\t('ul 

amlrt)tH'h hUfi h(~l\n the shtH'tul\l\ ul' bn81(~ dntH, ii'nr t'XIUllpllJ, U\m\l'l eullhl'uUnu n'qlllrNi 

lhe' USf~ of lUIl!-t,run. n'gularly (~oll~('lNl Jlut(*IHtotnt'll'll' dutu. whit'll wah uut Hlw,\\'~ 

Hvallnbll' thnll.lHlwul the NS1~GU. In mtdHlou, N,tuuHlIng Un.' ('ffet'tb uf Il1rhatgt· by 

t'ulnthll uml dl~{'hnr~l(~ 1.>y lwupo·trnnsptU1Unu un Hroundwntt-r ItlVlilH I~ ('ompltt'iltt~d hy 
, 

tlw 8lleospm:tfl(!Hy or lhts dnlu. nud dUlcra W"NlUy ~WroSR Uw p,HchnwlH. t'!fiiltlnUtlll!\ 

CUS(~lHH'IW t.hmugh (\vUl)()tt'nnaplt'OtlUH un<ltlt' dUliH'tint l'roPS nml pnstUl'N" fur pXlHllplt' • 

\V\~I dl~pN\tl UH a t'OtUpll1X nt'ray of hycil'o!wolnglrnl. bloluUlt'nl Hnd ellnmtll' fat'toHi 

ItwlmHnn Hutl*lYllc. l'uoUng dcpt.h. tOJlogrnllhy. plnnlltlg dtHlslty, lNHI)l'rnl tH'll, rainfall 

nud gro'lml\YHtt'f' (\"plh, whtdl dUTel' Itreully ov'~r tlun' nt'I'USH tht\ l'Hlt)l\mr'Bl 
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