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d­bn­.p RugkstpaR 
pbrtii6t­tnoaont­ .å gbubkstpavkt 

bkvhr.out­ a n­toi.or 

N INNLEDNING 

ugkstpa *! *w !*ø<*W'Q=•<+!:ø!'W Q:W =:Wx•<*!*! W:z*>>­ 

x*!*ø<•<ø*! '° \wQ>•++E Q+!*z<•<ø :ø =� *W•Q=* !*'=Q� :<*! •<<*< 

*w :W!å z*D d!:ø!'WW*w *! \w'!x*•z*w • c:!x•<z*>Q* W*z oaijQ 

+!:Q� *=w c:! vw'w*<Q g:!\!*<Q<•<øQw•>Q&<E g:w:=� *W•Q=* bkQ&z'<w*! 

• n!*<>'<zE :ø z*<<* +!:ø!'Wx*Q=!•°*>Q*< x&øø*! • Qw:! \wQw!*=<•<ø 

+å /:°*z!'++:!w*< c!' z*ww* +!:Q� *=w*w TNFE <*z*<c:! ='>w /:°*z­ 

!'++:!w*<D å*z +!:ø!'WW*!•<ø*< *! z*w •W•z>*!w•z >'øw °*=w +å 'w 

*< *<=*>w Q='> =\<<* Q=•cw* Qå °*> x*!*ø<•<øQ:W!å z*E !*'=Q� :<QQ=� *W' 

*>>*! '<z!* z*>*! '° +!:ø!'WW*wD r*w x*Qwå ! '° /:°*z+!:ø!'WW*w 

ugkstpa :ø S3 c:!Q=� *>>•ø* Q\x!\w•<*!D r•QQ* ='< z*>*Q •<< • 

ø!\++*! *ww*! z*!*Q c\<=Q� :< Q:W °•Qw • w'x*>> NDNE :ø ø!\++*<* 

:Ww'>*Q <æ !W*!* <*z*<c:!E Q'WW*< W*z +!:ø!'W\wQ=!•cw*! '° !\w•<*<*D 

Tabell 1.1: Pl'ogram-delar i TFKJEMI 

n!\++* ­\w•<* n!\++* ­\w•<* 
I 

juvk­agu vk­å d­bn­.p I ugkstpa 
vu.­u d­bdd 
aoau vV 

TgaitF gait vk­a 
t­­ iaodi 
ugntu iao 
ugdju xx 
untu dQ*\z:Q+*= w!'>I RANDA 
udju W*w:z*< ­.orj 

juviadd tpav ­.orV 
juvi ryh 
djgg rt­aåm 
dadt­ rt­aåy 

vd­troD .råm d­be> 
ryhg ggu­ 
åaor 
uj­6 
åk( 

kstpa kstpa 
I<JEMR 

i kb­"!i.o 
,· I kbi.i. 

J I I i.on 
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å*z x*!*ø<•<ø*<* *! z*w x*<&ww*w *w W:z*>>:W!å z* W*z N =W2
- 

!\w*! •<<*< *w :W!å z* +å N1 ; SV =WD bW!å z*w *! °•Qw • c•ø\! NE 

:ø z*w *! x*!*ø<*w W•zz*>=:<Q*<w!'Q� :<*! '° V, =:W+:<*<w*! • 

S <•°å *!D o•°å N øå ! c!' b w•> UB WE :ø *< /'! /*! \wQ>•++ Q:W 

='< x*w!'=w*Q Q:W '!*'>=•>z*!D o•°å S øå ! c!' NBB w•> VBB WE 

:ø *! °'>øw Q>•= 'w '>>* +\<=w=•>z*! /'! Q•ww \wQ>•++ • z*ww* 

<•°å *wD o•°å V Q:W øå ! c!' UB w•> NBB W*! <æ !W*Qw å x*w!'=w* 

Q:W *w \w°*=Q>•<øQ:W!å z* W*>>:W <•°å N :ø SD m°*!w '° <•°å *<* 

='< /' c:!Q=� *>>•ø* Q+!*z<•<øQc:!/:>z W*z °•z*!*D 6*!*ø<•<ø '° 

\w°*=Q>•<ø W*>>:W >'ø*<* *! x*Q=!*°*w • °*z>*øø e• /:°*z­ 

!'++:!w*<D 

a z*< c:w:=� *W•Q=* !*'=Q� :<QW:z*>>*< !*ø<*! *< W*z V, =:W+:­ 

<*<w*!E Q:W °•Qw • w'x*>> NDVD t<z*> '° z•QQ* c:!*=:WW*! x'!* 

Q:W \Qw'x•>* •<w*!W*z•æ !* !*'=Q� :<Q+!:z\=w*!D r*w *! !*ø<*w W*z 

\wQ>•++ '° , =:W+:<*<w*!E W*!=*w W*z *< Qw� *!<* • w'x*>> NDVD 

å*z>*øø 6• /:°*z!'++:!w*< :W/'<z>*! z*w !*'=Q� :<QQ=� *W' Q:W *! 

x*<&ww*wD 



- 7 - 

Tabell 1.2: Kjemikomponenter i oksydantberegningene. 

o!D p:z*>>I k� *W•Q= o!D p:z*>>I k� *W•Q= 
x*w*ø<*>Q* <'°< x*w*ø<*>Q* <'°< 

N BS b·:< KN1 co k'!x:<I 
W:<:=Q&z 

*2 NO o•w!:ø*<I KN3 emSb g:!W'>z*/&z 
W:<:=Q&z 

S bSob KN0 emSemb .9*w'>z*/&z 

Y CH3XX N, mebmeb 

U CH2020 VB ­ebmeb 

1 CH3X VN emSeby 

3 eYm,bV VV CH3COY 

0 emSeb6 KVS C2H4 tw&>*< 

, eVmUbV *24 eSm1 d!:+&>*< 

NB .­> KVU eYm>B <Ix\w'< 

NN AR3 KV1 C6HXR y&>*< 

NV AR6 V3 d.o d*!:;&I 
'9*w&>I 
<•w!'w 

NS emSbV V0 NOX o•w!:ø*<I 
:=Q&z*! 

NY H02 KV, obV o•w!:ø*<I 
z•:=Q&z 

NU mVbV m&z!:ø*<I 
+*!:=Q&z 

V mbåtrd­bn­.pptu 

VDN r'w'>'ø!•<ø 

p*z *w x*!*ø<•<øQ:W!å z* +å N1 ; SV !\w*!E V, =:W+:<*<w*! • w!* 

<•°å *!E Q'Ww x*/:° c:! å /:>z* !*z* +å =:<Q*<w!'Q� :<*!E w•zQ­ 

z*!•°*!w* :ø °*!w•='>ø!'z•*<w*! '° '>>* =:W+:<*<w*! • '>>* !\w*! 

:ø <•°å *!E *! z*w <ø z°*<z•ø å x!\=* c•>*!
N
c:! >'ø!•<ø '° W*>>:W­ 

!*ø<•<ø*!D a +!:ø!'WW*w x*<&ww*Q *w >'ø*!:W!å z* LmbåtL z•W*<Q� :<*!w 

w•> yT>1E SVE ,0FD gø !Qw* :ø '<z!* •<z*=Q • yTaEsEkF '<ø•! =W2
- 

N fil: datafil som betegner lagerområde i regneanlegget. 
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J:32 

J: 31 

J: 30 

J :29 

J: 28 

J: 27 

J :26 

J:25 

J: 24 

J:23 

J:22 

J:21 

J =20 

J:19 

J:18 

J:17 

J:16 

J:15 

J 14 

J :13 

J:12 

J:11 

J:10 

J = 9- 
J:8 

J: 7 

J:6 

J = 5 

J:4 

J = 3 

J = 2 

J = 1 

Figur 2.1: 

0 

Q • 

0~ 

• V0 
~c!B··~ 0 CJ ~ 

Beregningsområdet med plassering av stasjoner for måling av 
n.et eoro Logiske parametre og av forurensningskonsentrasjoner ( • J. 
Ekvidistanse: 50 m. 
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!\w* • :W!å z*wE w!*z� * •<z*=Q k '<ø•! /°•>=*< +'!'W*w*! z*w *! 

ø•ww °*!z•*! c:!D å*!z•*<* '° *< +'!'W*w*! • Q'Ww>•ø* =W2I!\w*! 

='>>*Q Q•z*< c:! *w c*>wD 6*w&z<•<ø*< '° z* c:!Q=� *>>•ø* c*>w*<* 

• mbåt *! '<ø•ww • w'x*>> VDND 

r*w *! °•z*!* >'ø*w *< :!zI'z!*QQ*!x'! >'ø*!c•> W*z w!* x>:==*! 

Q:W •<<*/:>z*! z* SS cø !Qw* c*>w*<* • mbåt • w!* <•°å *!D r*< :!z­ 

'z!*QQ*!x'!* c•>Qw!\=w\! ø� ø ! z*w W\>•ø å >*øø* :++ :ø w' <*z 

Q'Ww>•ø* =:<Q*<w!'Q� :<Qc*>w*! c:! *ww <•°å E :ø Q'Ww•z•ø ='< °• 

/*<w* <*z *ww :ø *ww c*>w c!' *w '<<*w <•°å <å ! °• Q='> x*!*ø<* 

°*!w•='>\w°*=Q>•<øD ­\w•<*<* ugdju >*øø*! :++ z'w' +å c•>*< :ø 

ugntu /*<w*! <*z z'w'D r*w *! :øQå <ø z°*<z•ø å =\<<* '°x!&w* :ø 

Q*<*!* c:!wQ*ww* *< x*!*ø<•<øE z*!c:! >*øø*Q '>>* =:<Q*<w!'Q� :<Q­ 

c*>w*<* \w +å W'ø<*wxå <z °*z Q>\ww*< '° /°*! w•W*D u•> z*ww* 

x*<&ww*Q !\w•<*< udjuD oå ! °• Q*<*!* ø <Q=*! å c:!wQ*ww* x*!*ø­ 

<•<ø*<* >*Q*! °• :QQ c!*W +å W'ø<*wxå <z*w w•> z*w ø <Q=*z* Qw'!w­ 

w•zQ+\<=w*wE :ø >*Q*! Qå • !\w•<*< untu <*z =:<Q*<w!'Q� :<Qc*>w*<*E 

:ø z•QQ* >*øø*Q +å !•=w•ø +>'QQ °*z !\w•<*< vu.­uD ­*ø<*W'Q=•<­ 

w*=<•Q= *! *< Q>•= w!*z•W*<Q� :<'> W'w!•Q*Qw!\=w\! \ø =:<:W•Q=E •z*w 

z*< W*zcø !*! :Wc'ww*<z* x*!*ø<•<ø*! '° 'z!*QQ*! Q:W =!*°*! !*ø<*­ 

w•zD a :ø W*z 'w °• w'! c:! :QQ *< :ø *< !\w* • *ww :ø *ww c*>w 

='< W&* '° 'z!*QQ*x*!*ø<•<ø*<* !*z\Q*!*Q w•> 'z!*QQ*! •<<*< c*>w*wD 

g\<=Q� :<*< avu.­u • *< !\w•<* x*<&ww*Q w•> å x*!*ø<* Qw'!w­ 

'z!*QQ*< c:! *w c*>wE :ø c*>w*<* ø� *<<:Wøå Q Qå °*z å Ø =* '>>* 

'z!*QQ*! W*z *< :ø *<D r*ww* *! ø� *<<:Wcø !w • '>>* !\w•<*<*E 

T\<<w'ww • ryhg /°:! ø!'z•*<w*<* •;I :ø &I!*w<•<ø*< x*!*ø<*QF 

:ø !*z\Q*!*! !*ø<*w•z*< x*w&z*>•øD 

r . 
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TabeU 2.1: Lagerområdet /HOVE/ X(l 6, 32, 98) 

N SU 1Y 

V S1 1U 

S S3 11 

Y S0 13 

U S, 10 

1 YB 1, 

3 YN 3B 

0 YV 3N 

, YS 3V 

NB YY 3S 

NN YU 3Y 

NV Y1 3U 

NS Y3 u•zQz*!•°*!w* 31 

NY Y0 zeD L zw '° 33 =:N"<+:<*<w NIV, 
NU k:<Q*<w!'Q� :<*! Y, 30 

N1 *•I '° =:W+:<*<w UB 3, NIV, 
N3 UN 0B 

N0 UV 0N 

N, US 0V 

VB UY 0S 

VN UU 0Y 

VV U1 0U 

VS U3 01 

VY U0 03 

VU U, 00 

V1 1B 0, 

V3 1N ,B 

V0 1V ,N 

V, 1S ,V - 
SB \ kj NIS ,S 

SN V kå NIS ,Y 

SV z·Lzw kr( NIS \w°*=Q>D ,U 

SS p NIS !'<zx*wD ,1 

SY e• <•°å *w :°*! ,3 

,0 

k­ NI1 
°•<z=:W+:­ 
<*<w*! \ :ø 
V • S <•°å *! 

kåk 

jw°*=Q>•<ø '° 
c:!\!*<Q<•<ø*! 
W*>>:W >'ø*<* 

k(b !\/*wQ+'!D 

kry '9L'; 1me 
krh '9L'& 
kVy 'V9L';V 

kVh 'V9L'&V 

kor wø !!'°Q*w<D/D 
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­\w•<*<* gait :ø t­­ x!\=*Q w•> >'ø*!c•>*<E gait z*c•<*!*! 

z*<<*D t­­ *! *< !\w•<* Q:W x!\=*Q °*z *°wD c*•>D 

VDV a<•w•'>°*!z•*! 

Ved programstart >*Q*! °• • /:°*z+!:ø!'WW*w •<< =:<w!:>>+'!'W*w!*E 

/'Qw•ø/*w*! c:! *°*<w\*>> wø !!'°Q*w<•<øE x'=ø!\<<Q°*!z•*! c:! 

V, =:W+:<*<w*!E :ø z'w' c:! Q=:!Qw*•<Q\wQ>•++*<* T• dadt­E °•' 

djgg T BF F D 

r*w >*Q*Q °•z*!* •<< *w c*>w W*z !\/*wQ+'!'W*w*! ( E Q:W >*øø*Q 
0 

• c>'= , S T k( F D 
0 

­\w•<*< vu.­u Qw'!w*! :++ x*!*ø<•<ø*<D å*!z•*<* • =:<Q*<w!'Q� :<Q­ 

c*>w*<* Q*ww*Q >•= x'=ø!\<<Q°*!z•*<* E :ø z*w >*øø*Q :++ V, c*>w*! 

W*z x'=ø!\<<Q=:<Q*<w!'Q� :<*! • w!* <•°å *!D 6*!*ø<•<ø*! ='< :øQå 

\wcø !*Q °*z å >*Q* =:<Q*<w!'Q� :<Qc*>w*<* c!' w'+* Q:W x*Q=!*°*w 

:°*<c:!D å*z ø� *<<:Wcø !•<ø*< '° +!:Q� *=w*w x>* z*w \wcø !w <:*< 

x*!*ø<•<ø*! Q:W Qw'!w*w =>D B3E :ø z*w x>* z' !*ø<*w W*z *< x'=­ 

ø!\<<Q=:<Q*<w!'Q� :< Q:W °'! >•= W•zz*>=:<Q*<w!'Q� :<*< >'<øQ z*< 

Qø !>•ø* !'<z*< '° c*>w*w *Qw•W*!w • w•z>•ø*!* x*!*ø<•<ø*!D r*w 

x>* /*! !*ø<*w W*z 'w °•<z*< • >ø +*w '° <'ww*< /'zz* x>å Qw c!' 

n!*<>'<z :ø Q&z:°*!E :ø •z*w °•<z*< Q=•cw*w w•> °•<z c!' W*! Q&z>•ø 

!*w<•<ø \w:°*! c:!W•zz'ø*<E °•>>* >\cw*< Q:W °'! c:!\!*<Q*w '° 

\wQ>•++ :W <'ww*< °æ !* z*< x'=ø!\<<Q>\cw*< Q:W =:W •<< :°*! :W­ 

!å z*wD k:<Q*<w!'Q� :<Q*<z!•<ø*! +å ø!\<< '° =� *W•Q=* !*'=Q� :<*! 

x*!*ø<*Q c:! x'=ø!\<<Q>\cw*< >'<øQ ='<w*< '° :W!å z*wE :ø +å °•!=*! 

=:<Q*<w!'Q� :<*<* • >\cw*< Q:W Qw!ø WW*! •<< • :W!å z*wD 

VDS r'w' c:! \wQ>•++E Q+!*z<•<ø :ø =� *W•Q=* !*'=Q� :<*! 

g:! hver time >*Q*Q W•z>*!* \wQ>•++Qz'w' c!' c•>*< tpavE z•QQ* 

W\>w•+>•Q*!*Q W*z c'=w:*! c:! \=*z'ø :ø w•z +å zø ø<*wE :ø z*w 

>*øø*Q :++ +å *< <& c•>* c:! \wQ>•++Qc*>w TjuviF • *</*w*< 

W:>*=&>*!LQ*=\<z• W3• ­\w•<*< aoau ='>>*! °•z*!* • /°*!w <•°å 

åaor z*! °•<zz'w' >*Q*Q •<< :ø w\!x\>*<Qz'w' ø*<*!*!*QE 

=c!D eSDY • °*z>*øø eD jw°*=Q>•<ø*< W*>>:W >'ø*<* z·Lzw x*­ 

!*ø<*Q Q:W x*Q=!*°*w • å*z>*øø eE +\<=w SDSD ­\w•<*<* ­.or.E 
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­.orj :ø ­.orV x*<&ww*Q °*z +Q*\z:Q+*=w!'>W*w:z*< T='+D 0FE :ø 

*! <:!W'>w •==* • x!\=D \Ic*>w*wE °Ic*>w*wE z·LzwIc*>w*w :ø *w 

!'<zIc*>w >*øø*Q :++ +å +>'QQ SBISY • >'ø*!c•>*< • z* w!* 

<•°å *<*D o&* z•QQ:Q•'Q� :<Q=:<Qw'<w*! >*Q*Q • kstp­D 

VDY u•zQ•<w*ø!'Q� :< 

g:! hvert tidsskritt T°'<>•ø°•Q 1B Q*=\<z*!FE >*Q*Q =:<Q*<w!'Q� :<Q­ 

:ø Q+!*z<•<øQc*>w*<* <*z c!' >'ø*!c•>*< +å +>'QQ NISSE \wQ>•++Q­ 

c*>w*<* juvi • <•°å • +å +>'QQ SUI1SD å• x*!*ø<*! Qå \w°*=Q>•<ø*< 

c:! *< :ø *< =:W+:<*<w °*z 'w °• °*z <•°å N :ø V >*Q*! =:<Q*<­ 

w!'Q� :<*< • >'ø*w :°*! :ø >*øø*! z*ww* +å +>'QQ SYD g>\=Q x*!*ø<*Q 

Q:W °•Qw • °*z>*øø e SDSE :ø wø !!'°Q*w<•<ø *ww*! e YDND r*w Q:W 

c:!Q°•<<*! \w :ø =:WW*! •<< • *w <•°å 'zz*!*Q z* w•zQz*!•°*!w* 
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ugkstpa 

5 

NB 

NU bovEYmub­vEYm g­tEYm iØ ­EYm vBoL 
BSob emSyy emVBVB emSy eYm,BV 

.­S .­1 emSBV mBV mVBVKF 

VB 

25 

SB 

d­bn­.p !w8kEstpa e aodjuE basud>mE u.dtVE u.dt>E u.dtSE u.dtYR"BE u.dt38B > 
ebppbo LmbågDIs yT N1E SVE ,0F 
ebppboLraåL rVeSFEkiE.eSFE6eSFE.ieSFE yoveSFE ybåeSFEu ErtiuE6vueV,7 

VEpNEpVE pSEBEvanu 
ebppboLb•>"NL apE spE apwE smi byE buE r(eSFE IDAG, åeSFE a­E apVE spV 
ebppboLvu­iakL kvupE kvVE kvVmE kvSE kvSpE krui krupE kf>E kfpE kji kå>E kjV 

VEkåVEkjSEkåSEk(bEkåkEkryEkrhEkorEkVyEkVhE 
Skr(NEkrNVEkrVSEk­•Ek­VEk­SEk­YEk­UEk­1 

ebppbo Laow8LoaåEkbouEku 
ebppbo LiDaodL .ke3VES>E6k-3VES>Eek-3VES>Erk>3VES> 
raptovabo juT,0F 
raptovabo ­b>V,F 
raptovabo oaNS>EosTSF 
r> ptov a bo ss2a.na 3F 
r.u. sr.nLYm p.oEYmuN­vEYm 

UBV gb­p.u-Kb BS ob 
V emSeb6 eVmUBV .­w 

UBS gb­p.uT >mbE •Ut0D 2) 
vBY gb­p.ueKb eb emVB emSemb mebmeb ­ebmeb emSeby emSebh 

V eVmY eSm1 eYm>B e1my­ d.o oby oBVK> 
UBU gb­p.u- imb•w6.kn­asoovkbovtou­.vsbot­KF 

avu.­uTs>8TsI>>Ka­J> 
kvN8N A kvup8V, A kvV8N A kvVp8V, A kv2?8N A kvSp8V, 
kruN8Sv A ksDaup881S A kfN8xY A kfp8,V 
kjN8SB A kå•8S> A kr(N8SV 
kjV8SB A kåV8SN A kr(3D8SV 
kjS8SB A kåS8SN A kr(S8SV 
k(BR",S . kcsy8,Y . kbh8,U . kVy8,1 A k3Dh8,3 A kor8,0 
k­N81Y . k­V81U . k­S811 A k­Y813 A k­U810 A k­181, 
p>8pVR"pS8SS A kåk83B 

SU 

YB 

YU 

KR=34 
­tfaor S 
kuu8> 
kv8b 
kruV8kru•IN 
oV2B 
ijo2Y 
­g.c> 50 NE buE g.kSE kE kkiDE kkipE oiD d>DE a vuE svuE >-­bE a vV 

UBN gb­p.u -Vg1D BE 1014) 
e k8> p.or.n 
e kki t­ kibkktvituu åa vu.­ut­ 6t­tnoaontot g­.D 
e kki8>Evu.­u ptr 6vu 
C kki7>E itv ggD2iDu g­. u.dt k>DD kkiD 

d­aou UB3E zr.nTkFE kkiD kkiDpE or 
UB3 gbg-p.u >K>6gDD­tnouontot n:P"D­ g­. K.YKr.n kiD KNSK uai kiD KNSK ptr uar 

Nvvutd d. •wgvD bK vtkjort­K7 
ag aoidaDDD nuD : i ­t.r UB0E ToaTa>EoEm•>E a8ioidi7 

UB0 gb­p.u e1NY> 



I NY I 

TFKJEMI (forts. ) 

UB 

UU 

1B 

1U 

3B 

3U 

0B 

0U 

,B 

,U 
C 

rb NNB kvu8NEkvup 
­bTkvuF8>D btJB0 

NNB ebouaojt 
ag Tk­bD nuD BF ­t.r UB1E -pE­b-p7Ek­8>Dk­bF 

UB1 gb­p.u T1TaYEg0D VFF 
ap2'N1 . Esp8SV . ap>8apI> . spN8spIN 
IM2=IM-2 
spV• DspIV 
ry8>bbbD 
r( T 1 F2QUBD 
r( TV> DD UBD 
r(eSFEDENBBD 
åT>>8ryKryKr>T>> 
åeV>2'ryKryKr(eVF 
åTS>8ryKryKr(TSs 
w­8apKDsp 
­t.r UNVE T6vuTkvu>Ekvu8>EkvupF 

UNV gb­p.u T t1D l, ,t3D N 7 
e.ii djgg-bs 
e.ii gait 
rb l O Ds 8 NE Dsm 
­t.r UN l. eyeaD EsE k(bFE a8>D wpF 

UNN gb­p.u TN1gSD V> 
NB ebouaojt 

e.ii vu.­u-kki> 
d­aou UBV 
d­aou UBSE T­bTkvu>Ekvu8>E NUF 
d­aou UBY 
d­aou UBSE T­bTkvusEkvu8N1Ekvup> 
d­aou UB2U 
d­aou UBV 
d­aou UBSE -6vuTkvuFEkvu8>E NUF 
d­aou UBY 
d­aou UBSE T6vuTkvu7Ekvu8>xEkvup7 
rb NBS kuV8kkiEkkip 
­tfaor 7. 
e.ii tpavekEkuVF 
e.ii aoau 
oV8oVJN 
rb NBY ku8>D kup 
ag ek? tlD >F kuu8kuuJw 

e6t­tnoaon .å rt­aåt­ut a NIVA ND 
oaå8> 
olN8N 
olV8SS 
olS8IB 
e.ii ugntueoaåEolNEolVEolSF 
itvt­ otr r.u. gb­ tuu oaå. 
agTkuD nuD 1 Fe.ii juvi 
oaå8IV 

NBB 

C 
NBU 

110 

NNU 

NVB 

NVU 

olVR"N 
olS8k­ 
rb SBN kvu8>Ekvup 
ol>8kvu 
e.ii ugntueowåEol>EolVEolSF 
k.iit­ tuu giD.k a NIVA 2 bn itnnt­ a SY 
kf8kf>I>Jkvu 
kru8kru3DJkvu 
e.ii ­.orjTkruEkjNEkåNEkvu7 
ar(8avu.­u-kr(>> 
aor8avu.­u-kor7 
af 8avu.­uTkf > 
avu8avu.­uTkvuF 
a­v8avu.­uTk­F 
aru8avu.­u Tkru 7 
rb SB3 a8i a­ 
r(ru8y e ab( 7 
åb8>D BLTyTaor>J­bTkvuFF 
yeafF8r(ruK-yTavu>Iyea­vFF 
y- aru78yT aru7ITVD bKåbKyT avu7Jy- af> >Lr(- l > 
ar(8ar(J> . !£?!£Jw . avu8avuJ> . aru8arcJ> 
a­v8a­vJP . aor8aorJ> 

SB3 ebouaojt 
SBN ebouaojt 

oaå8> 
e.ii .råmekv>D kji kå>E p>7 
e.ii kDsc2IDpa Tkuu> 
kuu8b 
ag TkuD c2IDlD kup7 e.ii udju-ijoE kuVs 



I NU I 

ugkstpa Tc:!wQDF 

NSB 

NSU 

NYB 

NYU 

NUB 

NUU 

N1B 

N1U 

N3B 

N3U 

N0B 

185 

N,B 

N,U 

VBB 

VBU 

agekuD tl kumF 3NE3U 
3N e.ii vkmåeNE NEoaåEkuVE? S3tINU> 

e.ii vk­åeVEVEoaåEkuVEl S3tINUF 
e.ii vk­åeV,EV,EoaåEkuVEBD S3tINUF 
a8,SKa­Jw 
rb 30 sv8>E sm 
rb 30 av8>E wp 
yT>>8yyesvEEsv> 
a8aJ> 

30 ebouaojt 
ea8bD S3tI>U 
p­8,Y 
e.ii vk­åTp­Ep­EoaåEkuVEeaF 
e.ii d­bddTavuEsvu7 
ag TNvVD nuD BF e.ii vVTNvuEsvu7 
ag -oida DDD tlD o i nb TO 3U 
rb 74 c-8>E oidi 
av8oaekF ? sv8osTk> 
e.ii iaoekE wvEsvEoVF 

74 ebouaoj>ID 
3U ebouaojt 

olN8N 
olV8kvup 
olS8B 
e.ii ugdjuToaåEolNEolVEolSF 

e6t­tnoaon .å rt­aåt­u!D a NIVA VD 
NIV=2 
NG11s1 
olV8SS 
olSR"B 
e.ii ugntuToaåEolæEolVEolSF 
oaå8S 
NQ2=1 
olS8k­ 
rb SBS kvu8kvVEkvVp 
olN8kvu 
e.ii ugntu-oaåEolNEolVEolSF 
kf8kfNI>Jkvu 
kam8kru VJkvu 
e.ii ­.orVTkruEkjVEkåVEkvuF 
aj(8avu.­uekb(V> 
avuEDDavu.­uTkvuF 
a­v8avu.­ue k­ 7 
aru8avu.­u Tkbu7 
IW 8a vu.­u e kf > 
rb SB0 N8NE a­ 
r(ru8y T ab( > 
åu­8r(ruK-y-avuFIyTa­vFF 
yTaru>8yearu>ITåu­IyTaf>>LBVTVF 
X ( af 78åu­ 
ar(8ar(JP ? af8afJ> . avu8avuJ> . aru8aruJ> 
a­v8a­vJN 

SB0 ebouaojgDD 
SBS ebouaoj!D 

oaå8V 
e.ii .råm-kvVEkjVEkåVEpVF 
e.ii kstpa Tkuu> 
ag TkuD tlD kupF e.ii udjuTijoEkuV7 
olN8N 
olV8kvu•"N 
olS8B 
e.ii ugdjuTowåEolNEolVEolSF 

e0t­tnoaon .å rt­aåt­ut a NIVA SD 
oaåRRS 
kv8kvJ> 
olN8N 
olV8SS 
olS8B 
e.ii ugntuToaåE ol>D olVE olSF 
e.ii djggTkvF 
rb SBU kvu8kvSEkvSp 
kf8kfNIwJkvu 
kbu8kru VJkvu 
e.ii ­.orVTkruEkjSEkåSEkvuF 
ar(8avu.­u-kr(S> 
avu8avu.­u-kvu7 
aru8 a vu .­u T kbu7 
af 8avu.­uTkf 7 

/ 
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ugkstpa Tc:!wQDF 

VNB 

VNU 

VVB 

VVU 

VSB 

VSU 

VYB 

VYU 

VUB 

VUU 

5 

NB 

NU 

VB 

rb SB, a8>E w­ 
r(bu8y - ar(F 
åu­8åu­Kg.kS 
y-aru78yTaru7ITåu­IyTafF>Lr(TSF 
ar(8ar(Jw . af8wfJ> . avu8avuJ°> . aru8wruJ> 

SB, ebouaojt 
SBU ebouaojt2 

e.ii .råm-kvSEkjSEkåSEpSF 
e.ii kstpa TkuuF 
ag -kuD EQ. kupF e.ii udiau - aDiaoE kuVF 
Pg Tk? t2lD kupF 3SE33 

3S e.ii vk­å->E NEoaåEkuVEBD S3gDINUF 
e.ii vk­åTVEVEoaåEkuVEBD S3tINUF 
e.ii vk­åTV,EV,EoaåEkuVEBD S3tINUF 
a8,SKa­J> 
rb 3, sv8i sp 
00 3, av8wE tH 
yT>F• yyTavEENvF 
I=l+l 

3, ebouaoj?D 
ea8bD S3tINU 
p­8,Y 
e.ii vk­åep­Ep­EoaåEkuVEeaF 
e.ii d­bdd-avuEsvu7 

33 ebouaojt 
olN8N 
olV8kvup 
olS8B 
e.ii ugd>suaoaåEolNEolVEolSF 

NBY ebouaojc2D 
NBS ebouaojt 

ag T oidaDDD EQ. BF nb ub U 
e.ii iaodiT.kESE wEoVF 
e.ii iaodiT6kESE NEoVF 
e.ii iaodiaekESE NEoVF 
e.ii iaodi-rkESE NEoV7 

U ebouaojt2 
­tfaoes 3 
auar8> 

UB ­t.esTS7 ju 
d­aou 1BBE ITID 

1BB gb­p.u TKb auwr8K NSF 
ag -tbgTS>F 1BEUU 

UU ebouaojt2 
d­aou UBV 
d­aou UBSE -ju-kvu>E kvu22NE NUF 
d­aou UBY 
d­aou UBSE TjuTkvu>E kvu8>:E V,F 
IT ID= IT arJ 1 
nb ub UB 

1B ebouaojt 
vubd 
tor 

vu.­u 
vj6­bjuaot vu.­u-kkiF 

ebppboLmbåtL yTN1ESVE,0> 
ebppboLraåL BVTS>EkiE.TS>E6TSFE.kTSFE yovTS>E ybåTSFEu ErtiuE6vuTV,F 

VEpNEpVE pSErEvanu 
ebppboLrapL apE EspE wp>E spwD ryE buE r( TSFE IDAG, V (3), a­E apVE spV 
ebppboLvu­iakL kvupEkvVEkvVpEkvSEkvSpEkruikrupEkfNEkfpEkjNEkåNEkjV 

VEkåVEkjSEkåSEk(bEkåkEkryEkråEkobEkVyEkVhE 
Skl(NEkriVEkrVSEk­NEk­VEk­SEk­YEk­UEk­1 

ag-kkiD nuD >> nb ub NVB 
N8N 
rb NBN kvu8>Ekvup 
6v86vu-kvu7 
rb NBN s8>E a­ 
X<I>=BS 
a• aJ> 

NBN ebouaojt 
rBNNNo.å8NE S 
NIV=NAV 
NQ1=1 
olV8kvup 
olS8B 
e.iDi ugdiau-oaåEolNEolVEolSF 

NNN ebouaojt 
­tuj­o 



I N3 I 

VU 
START (forts.) 

SB 

SU 

YB 

Yv 

NVB iao83. >Djo8Y 
eapD8SD bKap 
rb NV, kvu8>Ekvup 
6vu-kvuF8bD B 

NV, ebouaojt 
kkiD8kkiI• 
rBNVN o.åR">D S 
e.iiD untu-iaoE kkj 
e.ii udjuTjsoE kkj 
olN8N 
olV8kvup 
olS8B 
e.ii ugdjueo.åEolNEolVEolSF 
rb NSB kvu8>Ekvup 
rb NSN l 8 > E IM 
6vu-kvuF86vuTkvuFJyTaE NEkvuF 

NSN ebouaojt 
NSB ebouaojt 
NVN ebouaojt 

kki8IkkiJ> 
rb NSV kvu8NEkvup 
6vuekvu786vuekvuFLe>p 

NSV ebouaojt 
­tuj­o 
tor 

5 

NB 

NU 

VB 

VU 

SB 

SU 

YB 

YU 

UB 

INIT 
vj6­bjuaot aoau 

ebppboLmbåtL yT>xESVE,0F 
­t.i k( 
ebppboLi>>åL rVTSFEkiE.TSFE6TSFE.kTS>E yovTS>Eybå-S>Eu ErtiuE6vuTV,F 

VEpNEpVE pSEBEvanu 
ebppboLjspL apE spE ap>E swNNE ryE ruE B(TSFE IDAG, åTS>E a­E apVE spV 
ebppboLvu­askL kvupE kvVE kvVpE kv?SE kvSpE kbu>E krupE kf>E kfpE kji kåNE kjV 

VEkåVEkjSEkåSEk(bEkåkEkryEkrhEkorEkVyEkVhE 
Skr(NEkr(VEkr(SEk­NEk­VEk­SEk­YEk­UEk­1 

gg-.E6>8vl­u-.K.J6K6> 
a vu.­u- Es 78 TEsIN 7Ka­JN 
..8bD ,U 
668>D B1 
ek(8>D V 
ek(V• ND Y 
e.ii åaor 
aj "Ravu.­uekjNF 
aå 8avu.­uTkåNF 
a­j8avu.­u ek­NF 
a­å8avu.­u-k­V> 
N( 8avu.­uekr(>F 
aåk8avu.­u-kåk7 
rb NBS s• NEsp A rb NBS a8>E ap 
jj8y T IU) 8y T a­jF 
åå• y - aå F8y Ta­åF 
j(8gg-jjE åå> 
k(2y T aåkF 
ag-j(D i l. ND BF j(8ND B 
uhk8bD UKNr(-NFJr(TVFF 
r(isu8j(K..K- k(LTuhkKj(77KK66 
y T a( 78r(ru 
aj8ajJN A aå8aåJN A a­j?a­jJ> A a­å8a­åJ> 
a(8a(JN A aåk8aåkJ> 

NBS ebouaojg 
e.ii ­.or.-kjNEkåNEk­NF 
oaå8> 
olS8B 
olN8SB 
olV8Y 
e.ii ugdjuToaåEolNEolVEolSF 
IU 8a vu.­u ekjVF 
aå • avu.­uekåVF 
a­j8avu.­uTk­SF 
a­å8avu.­uek­YF 
a( • avu.­uTkr(VF 
aåk8avu.­uekåkF 
BB NBY s?>Esp A rb NBY N8NE ap 
jj:Qy T aj )=X ( a­jF 
åå8y T aå > 8y T a­åF 
j(8gg-jasEåå7 
agTj(D i >D l. b7 j(8>D B 



I N0 I 

INIT (forts.) 

UU 

:b 

:U 

70 

75 

0B 

0U 

,B 

k(8yeaåk7Kek( 
uhk8 BD ?K -r(TV>Jb(TSF i 
r(ru8j(K..Kak(LauhkKj(77KK66 
y e a Z. > 8r (ru 
aj8ajJ> . aå8aåJ> A a­j8Ia­jJ> . a­å8a­åJ> 
a(8a(JN A aåk8aåkJN 

NBY ebouaojt 
o>å8V 
olS• B 
e.ii ­.ob.TkjVEkåVEk­NF 
olN• SB 
olV8Y 
e.ii ugdjuToaåEolNEolVEolSF 
aj 8Iavu.­u-kjSF 
aå 8avu.­uakåSF 
a­j8I a vu .­u T k­UF 
a­å8avu.­uak­:F 
a( • avu.­u-kr(S> 
aåk8avu.­u-kåkF 
rb NBU s8>Esp A rb NBU a8>E ap 
jjDEy T aj FDEy a a­jF 
åå8y-aå>• yaa­å> 
j(• ggajjEåå7 
k(8y T aåk > Kek(V 
ag-j(DiuDNDBF j(• wDb 
uhk8r(TS> 
r(ru8j(•w..K-k(LTuhkKj(77KK66 
y T a( >8r•2"Dbu 
aj8ajJ> A aå8aåJ> A a­j8a­jJ> A a­å8a­åJ> 
a(• a(JN A aåk8aåkJN 

NBU ebouaojt 
e.ii ­.or.akjSEkåSEk­N7 
oaå8S 
olS8B 
olN8SB 
olV'Y 
e.ii ugdjuaoaåE oli olVE olSF 
­tuj­o 

tor 

­.or. 
1 

5 

NB 

15 

vj6­bjuaot ­.or.TkjyEkåyEieF 
ebppboLmbåtL y>N1ESVE,0> 

ebppboLraåL rVNSFEkiE.TSFE0TSFE.kTSFE yovTSFE ybåTSFEu ErtiuE6vuTV,F 
VEpNEpVE pSErEvanu 

ebppboLrapL apEspE apNEspNEryEruEr(TSFE ar.nEåTSFE a­E apVEspV 
ebppboLvu­jkL kvupEkvVEkvVpEkvSEkvSpEkru>EkrupEkfNEkfpEkjNEkåNEkjV 
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Enhet: 10- 1 kg/døgn. 
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Figur 3.9: Midlere dø~nutslipp av nitrogendioksyd (N02) for hver km2• 

Enhet: 10- kg/døgn. 
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Tabell 3.2: Utslipp av HC, CO og NO fra punktkil,der, Grenland 
X 

o'°< X y / z tg åø HC a<z*=Q co NOx ob·Lob; 

T=WF T=WF (m) TWF TjeF TWLQF T=øL/> T=øL/F T=øL/F -- 
dg pn> 0D1 VBDB SU NDV NSB NYDU BDU S VDS BDBUE 

dg pn>. 'D' N,D0 YB NDY SBB N1D1 BDU S ED, BDBU 

dg pnY 0D3 VBDY YV VDB VNB NSDS BD3 3 YDS BDBU 

dg vV 0D1 VBDU ,N SDV VB 'D' 01B 

dg vS 0DU VBD1 NBB SDV VB 0DB NNYB 

dg FA 0DS VBDS U, NDU 1U NND1 YD0 BDBU 

dg gVY. 'D' VBD3 UB BD, ,B N0DU 0DY BDBU 

dg oV 0D1 VBD1 0B VDU VBB VSD1 4.2 S VUD, 'D:Q 
dg r.pd 0DU N,D, S0 ND1 NU 3D1 l.4 S 0D3 BDBU 

dg oau­bvt 0D1 VBDN NBB SDB VB NYDB NNVDS BDU 

ob­etp Y NVDN NSD0 UB YDB N00 YDN NDB S UBDV BDVU 

ob­etp U NVDN NSD0 UB YDB NUB SDS ND1 S YND 4 r.. VU 

ob­etp 1 NVD> NSD0 UB YDB N33 UD1 VDN S 10DU BDVU 

6. r.pd 3DV N3DV Q: VD0 D N1B NBD3 >DB S N0DS BDBU 

6. tuhito 3DV N3 DV UB SD, VUB UDU NVDU BDBU 

0A I.AVF 1Ø0 N3DN NSB 3D1 BDBU 

6. åep 1D3 N3D3 Q: VD3 NNB 5.4 SBBDB 3 1DN BDBU 

6>æ v.n. 0DB N1DS 1B VDU VBB QD: NDV N 3DS BDBU 
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SUBROUTINE PIPER 
COMMON /KILDE/ NQ, QNAVN C 20), GIX C 20), QY C 20), IQ ( 20), YNU ( 20), ZNU ( 20) 

1, QCC20, 9l 
COMMON /FAKT/ FAK(6,8) 
DIMENSION Y(3) 
DI MENS I ON Ai'IOLC 9 ) 
DATA AMOL/30. , 44. , 58. , 28. , 106. , 42. , 28. , 14. , 14. / 
TUS=1000. 
AVOGA=6. 02257E23 
FA=AVOGA*1000. /60. 
DO 7 I I =1, 6 
READ 103, <FAKCII,JJ),JJ=l.8) 

103 FORMAT (8F8. 2l 
7 CONTINUE 
I=l 

1 READ 10 1, QNAVN C 1 l, QX C I ) , QY ( I l, QHC, IQ ( I ) , V, YNU CI >, ZNU C I ) 
101 For~MAT( A10, 2F5. L 20X, F5. l, r5, 3F5. 1, 2F5. 1 l 

IF C Gl X ( I ) . LE. 0 > GO TO 6 
DO 2 J=1, 9 

2 QC( I. Jl=O. 0 
IF ( IQ( Il. LE. Ol GO TO 4 
DO 3 J=t, 6 

3 QC(I,J)=QHC*FAK(J, IQ(lll 
4 QC(I,7>=YC1) 

QCCI,8l=YC2l*(1. O-Y(3ll 
QC<I,9>=Y<2>*YC3) 
PRINT 102, QNAVN< I>, QX <Il, QY( Tl. IQ( I>, < QC( I, .n. J=1, 9l 

102 FORMAT C1X,Al0,2F8. 2, 14,2F8. 2) 
QX( I l=QXC I l*TUS 
QY CI l=QY CI )*TUS 
DO 5 J=L 9 
QC C I. J l =QC C I , J) *FA/ AMOL< J > 

5 CONTINUE 
IF (YNUC1). LE. 0.) YNUCll=l. 0 
IF (ZNU(Il. LE. 0. > ZNUCI)=1. 0 
1=1+1 A GO TO 1 

6 NQ=I-1 A RETURN 
END 
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ar­8 < DsI 1 l * IM+ I 
rb :b k8 NEV, 
X < ar­ l = X X < K l 
ab­8Pr­Ja­ 

1B ebouaojt 
ar­'ab­?· vKa­ 
rb 65 k8SUE1S 
yT arm78bD B 
ar­8ar­Jw­ 

65 ebouaojt 
VBB ebouaojt 

­tuj!?o 
tor 

kstp­ 

NB 

15 

VB 

vj6­bjuaot kDstp­-yyEkvuE >EDsF 
ebppbo LutvuL vuEliaoElutvuEruv 
ebppbo LaogLoaåEkbouEku 
raptovabo yyT1SF 
aoutnt­ BSuti 
­t.i obEobyEob(EoBVEoBSEoVBU 
e>'>D btIbx 
n> 8BS 8e>KyyT>F 
nV • ob 8eNKyyTVF 
nS • BSob 9e>KyyTS> 
nY 'emSyy 8eNKyyTYF 
nv 8emVBVBm8eNKyyTUF 
n: • emSy 8e>KyyT:F 
n3 8eYm,BV 8eNKyyT3F 
n0 • emSeb6 8e>Kyy-07 
n, 8eNDmUBV 8eNKyyT,F 
nNB 8.­> 8e>KyyTNBF 
nNN 8.=S 8eNKyyTNNF 
nNV 8.­x 8eNKyyTNV7 
nNS 8emSBV 8e>KyyTNSF 
nNY 'mb4D 8e>KyyTNYF 



YY 

kstp­ (forts.) 
nNU 8mVBV 8eNKyyT>U> 
nN1 8eb IR"eNKyye NL2EF 
nN3 8emVB 8e>KyyT>3F 

25 nw2S 8emSemb 8ni• yyeN0F 
nN, 8mebmeb R"eNKyyTN,F 
nVB DD ­nasmeas 8eN• yyeVBF 
nVN 8emSeby 8eNKyyeVN> 
nVV 8emSebh 2'eN• yyeVVF 

SB nVS 8eVmY 8eNKyyeVSF 
nVY 8e0m1 8eNKyyeVYF 
nVU 8IeYmNB "IReNKyyTVU> 
nV1 8e/my­ 8e>•wyyeV1F 
nV3 8d.o 8e>Kyy TV3F 

35 nV0 8oby 8ei• yyeV0F 
nV, 8oBV 8eNKyy-V,> 
IF ekvuINF NBBE NBNE NBV 

NBV ebouaojt 
.p8VD Ut>, 

YB BV8UD >t 18 
mVBR"UD V gD N 3 
emY• YD btNS 

45 

C 
C 
C 

emSebyEDDemSeaseVmUE emSebh8emSebebemS 
e1my­b ?­to 6to(togb­6aortivt ptr uDtkvD meb uaikohuutuD 
e> NB8,D iVtI>V 
eNU3'3D 1tINS 
eNU,• SD UtINV 

C 
50 eVp8YD VtI> > 

eVVVR"VD StIN B 
C 

eYY38vD · NtINV 
eYY,p8UD >tINS 
eYUBQSD tIN0 

C 

1B 

65 

C 
3B 

C 

75 C 

C 
0B 

C 

C 
0U 

,B 

95 

e,NNR"0D 3tINV 
e,N,p8UD 1tINV 
e,VB8I0D l tI l V 
e,UNe• VD btINV 
e,v,p8SD tINV 
e,1Be• VD ,gDINS 
e,1Bn8VD ,tINS 
e,1Bs8VD ,tINS 
e,1Ve8VD ,tINS 
e,.­N• VD ,tINS 
e,.­S8VD ,tINS 
e,.­18VD ,tINS 

C1011Mm3. vtINV 
eNBVB• ND 1tINV 

C1920a2. tINN 
C1926a1. StINS 

­tuuaon .å bmI­t.kvsbot­ tuut­ .ukaovbo 
c1949 .. 9_ YtINV 
C1957a7. 9E-12 
e> ,U,e• 1. tIBNN 
U,e8 .­bp.ut­ e1my­ 
C1959•1. 53E-11 
eN,1B • VD vtIBNV 
1V'e1mNYE 0B8emSebeVmv8nmSeasy 
eN,0B81D gDIBNV 

eVBUN8ND gDINV 
eUNUi.QSD itINS 
eUNUN68ND vtINS 
eUNU,p8VD 1tINY 
eUN3U8VD 9PIItINY 
ev N31' N D btI l 1 
eUN1Be8VD xgDDINY 
eUN1Bn8VD 1tI>Y 
eUN1Bs8VD 1tINY 
eUN.­N8IVD 1tINY 
eUN.mS8VD 1tINY 
eUN.­18VD /tINY 
eUN3V8VD 9PIItINY 
e,3V·2VD 0tI > S 

eY3Y81D gDINV 



I YU I 

NBB KJEMR (forts.) 

NBU 

NNB 

NNU 

NVB 

NVU 

NSB 

135 

e,31R"ND tIN1 
e,3U8VD YtINV 
eNB3U8ND YtINV 
eN,3S8ND 1cDIN• 
((8.ibn>bTbD 30B0K.pF 
.. N 8SND cDVV3S 
..V8IBD 4DU0SBY 
..S8IBD B00,V03 
..Y8VD UVBN3StIBS 
B0N8ISVRLD S3V 
66V8YYD UU22vx 
00SI8IND S0B,V 
..8..NJ..VK((J..SK((• ((J..Y• ((• ((K(( 
66866NJ06V• >>J66SK((• (( 

NBN ebouaojt 
­g.)a VBNE utpdE b.BSE r)IPBSE roBVE roBSE ro3DBUE rmVBVE r.emVBE r6emVBE remSem 

NBE remSebyEremSebh 
VBN gb­p.u T NVt1D NF 

d­aouVBVEutpdEr.BSEr6BSEroBVE boBSEroVB:ErmVBVEr.emVBEr6emVBEremSem 
NBEBemSebyEremSebh 

VBV gb­p.u T g1D wE > igD0D NF 
eNBYp8>D B3tISY• tydTUNBD Lutpd7 
e3VB8ND YtIwY• tydTIU0l LutpdF 
e3U38,D wINUKtydTIVU1BLutpdF 
e3U,81D NtINUKtydTIN,Bl LutpdF 
eNBNN8VD StI>SKtydTINBBBD Lutpd7 
ee8I..K <2pd L T 66J utpdIBD UK.>D bn NB T utpd LV0BD F F 
eNBN,8BD ,Y• -NBD b• KeeF 
eNBN,y8eNBN, 
e 14M-=5. 3t NY• t yd T IN ObOO. Lutpd F 
eN,VS8ND 3tINNKtydTI,NBD LutpdF 
eN,U18VD S1tINVKtydTIN3ibD LutpdF 
eVBVB8SD 0tINYKtyd-NVYUD Lutpd7 
e3180D bt >YKtydTINVUSBD LutpdF 
eN,YUR"VD 3tINS 
e3B,8,D btINSKtydTINVBBD LutpdF 
e3NB• ND VtINSKtydTIVYUBD Lutpd7D 
e3N,8ND xgDINV• tyd-INBBBD LutpdF 

NYB 

145 

NUB 

C 
remVB8r.emVBJB6emVB 
BBS8r.BSJBBBS 
rmebmebI8remVB 
r­ebmeb '2bem23Des 

e emSyy8emSemBVBmE emSembE 
e emSy8emSeBBVE d.o8emSeBBVoBVE 
e emSyy'23V emSemB83S emSy83U d.o831 
e .> ER bcEDo bgaDDto .å vteIeYm,B vbp u.dtv nEstoobp ­t.kvsbo Y3p T e.iåt­u tu .i 
e .V t­ rto rtito .å eVmUB vbp c.dgDv nstoobp ­t.kvsbo Y3o 

y>8bD YU 
yV8BD 0U 

NBB ebouaojaED 
C br (2) kb­u 

dbr8r>2>BS• BS 
lbr8eVp• .p 
be> • dbrLlbb 

JeVVV• mVB 

155 C 

N1B 

bm TN,F kb­u 
dbm8VD • jmVBVKmVBVJVD KeVVV• BB• mVBJe3VBKBS• mBVJe,VB• mBV• ob 
lbm8e,N,pKobJeNBD>,y• oBVJeN,U3• eVmYJe>,Y0• emVBJ eN,YU• ebJ 

N e N ,VBKmB3DJe2 N ,UxKemY Je> ,VS• mVBVJe3N ,· NNIBS 
V JeN,0BKemSebyJ eN,U, KeSmxJ e>,3SKemSembJe>,1B• eYm>B 
SJe>,U,e• exmy­ 

bm 8dbmLlbm 
C ob( T NN.F >Tb­uLi.on 

165 

dob(8e3NB• BSKoBV 
lob(8Te,N>• ob?eNBNNKoBVJroBSF 
ob( 8 dob(Llob( 

C 

C 

C 

oBS ( 11) 

N3B 

N3U 

oBS 8eNYpKob( LTe>YpJeNBw>pKoBVF 
o3DBU T 14 > 

N205 • e>BNNp• oBV• ob( LTe>YpJeNBNNpKoBVF 
bd (1) 

dbd8rBS• BSJroBV• oBVJroBSKoBS 
lbd8eNBYw">K.p • BVJe> NBKoBVJe>U3• eVmY 
bd 8dbdLlbd 
autiiBS8N 
ruvv.åt2buv 
l> v.åt8 li ao 
vuv.åt8vu 
Q"T v.åt8ITmtvu 

kb­u 

kb­u 

kb­u 



- 46 - 

KJEMR (forts. ) 
N0B 

N0U 

N,B 

195 

C 

VBB 

VBU 

ag TBN nuD obF rNgguai8e>KyyTS1NLBS 
IF TBSD I..E. obF bagguai8eNKyyTSU>Lob 

,S ebouaojgD 
utvuisuv8bD NLruv 
Pg -ragguaiD nuD utvuruva nb ub ,N 
nb ub ,V 

,N ebouaojt 
ruv8ruvLVD B 
autiiBS• autiiBSKV 
liao8li ao· >>IVD B 
lutvu8lugDvuKVD B 
vu8vuKVD B 
nb ub ,S n ebouaojt 
rb ,Y NBS8NE autiiBS 
BS8BN 
ob8nV 
oBV8nV, 
yoby8obJoBV 

lo N8e3B,KBSJe,UN eKemSBVJe,VBKmBVJe,NN KoBSJe,N •WKbm 
>Je,1BsKemSeb6 Je,3VKemSyyJe,3UKemSy Je,1BnKeVmUBV 
V Je,U,pKemVBVBmJe,1BeKeYm,BV 
S Je,.­NK.­NJ e,.­SK.­SJ 
S e,.­1K.­1Je,31Kd.o 

lBN8e3B,KobJe3NBKoBVJe3VBKmBVJe3U3KeVmYJeVVV?mVBKBrLBSJTeNNBKoBVJ 
1 eNU3KeVmY7KBdLBSJe3U,KeSm1Je3N,KBm 

210 

215 

220 

225 

ageBSIobF 0UE0UE01 
01 ebouaojt 

BSutiR" B 
e 
e mt­ t­ BS vuL­­t gDoo ob ob (';)) kb­uLi.on 

dob8 eboBVJeNNBKBdJeNBN>KoBSNKyoby 
lob8loN 

4 JroBVJewNBKBdJe>BNNKoBS 
e 

kru• S1 
ragg'e> Kyy Tkbu7 
e.ii kb­ui.oedobEloBEBVEragg> 
ag T lo>D nuD lutvu7 ob8nV 
nbub 03 

e 
0U ebouaojt 

BSuti 8 N 

e mt­ >22D­ BS muob­t too ob BS T3F kb­uLi.on 

yoBV8oBVJBS 
dBSDEEroBVKyoBV 
lBS8lBNJBoBV 

VSB 

VSU 

VYB 

VYU 

VUB 

kru8SU 
r agg8e 1 *XX ( kbu7 
e.ii kb­ui.oedBSElBSEn>Eragga 
agTlBND nuD lutvu7BS8na 

03 ebouaojt 
e BSIob BSob i.on 

lob8e3B,KBSJe,U>eKemSBVJe,VBKmBVJe,NNKoBSJe,N,pKbm 
NJe,1BsKemSeB0 Je,3VKemSyyJe,3UKemSy Je,1BnKeVmUBV 
V Je,U,pKemVBVBmJe,1BeKeYm,BV 
S Je,.­NK.­N Je,.­SK.­SJ 
S e,.­1K.­1Je,31Kd.o 

dob8 TboBVJeNNBKBdJeaBNNKoBS>KoBV 
dBS• roBVKoBV 
lBS?e3B,KobJe3NBKoBVJe3VBKmB3DJe3U3KeVmYJeVVVKmVBKBrLBSJTeNNBKoBVJ 

N eNU3KeVmYNKBdLBSJe3U,KeSm1Je3N,KBm 
dBSob8d BSIdob 
lBSobR" T lB2SKBSIlobKob > LnS 
ragg8eNKTyyTSU>IyyTS1>> 
e.ii i.onedBSobElBSobEnSErNgg7 
ag-BSut"aDD EGi. b> n>8nVJnS 
ag-BSutiD tlD > 7 nV8nNInS 

C 

VUU 

oby 
doby8b 
loby8 e,31Kd.oKobLoby 
loby8eNB>,yKbmKoBV Loby Jloby 
ragg8e>KTyyTS1>Jyy-1SNJyyT1N>> 
e.ii i.oTmdobyE lobyE nV0E baggF 

i.onIiaåtu 



I Y3 

KJEMR (forts. ) 

V1B 

V1U emSyy TU,sF kb­uLi.on 

V3B 

oby 8 nV0 
e oBV TNBF 6t­tnotv g­. oby 

nV, = obyInVInV3IoBSIoVBUKVD B 
,Y ebouaojt 

ruv8ruvv.åt 
liao8liv.åt 
vu8Ivuv.åt 
lutvu8luv.åt 

e emSemBVBm 
demSyy8e>,U, KbmKeSm1 
lemSyy8e,3VKob 
lemSyy8lemSyyJeUN3VKemSBV 
kw>>EDS0 
bagg8e>Kyy-kru7 
e.ii kb­uiD.oedemSyyElemSyyEnYEragg> 
age lemSyyD nuD lutvuF emSyy8nY 

C emVBVB 

275 

280 
C 

demVBVB?e,3VKobKemSyy 
lemVBVB?e,U,mKob 
lemVBVB?lemVBVBJeUNU,pKemSBV 
kru8S, 
bagg8eN Kyy Tkbu7 
e.iiD kb­ui.oedemVBVBElemVBVBEnUEBagg> 
agelemVB3DBD nuD lutvuF emVBVBm8nU 

emSeb 

eU,p> kb­uLi.on 

>-b­u 

285 
C 

290 

C 
C 

295 

SBB 

C 

SBU 

C 
SNB 

315 

demSeb8ew,3SKBmKemSemb 
demSeb8demSebJbemSebyKemSebyJVD KremSebhKemSebh 
lemSeb8eY3YKBV 
emSeb • demSebLlemSeb 

emSeBBV emSy eU,lF kb­uLi.on 
demSy8lemSebKemSebJe31Kd.o 
lemSy8eNB3UKoBV Je,3UKob JeUN3U• emSBV 
kbu• YB 
ragg• eN Kyy a kru7 
e.ii kb­u>D.oTdemSyE lemSyE Gh , bagg7 
agelemSyD nuD lutvu> emSy8n1 

vteIe/mNSBV e1mNSBV T1Ve> kb­uLi.on 
vteIeYm,BV eYm,BV e 1Be> kb­u Li.on 

deYm,BV8eN,1B KbmKeYmNB 
leYm,BV8e,1BeKob 
leYm,BV8leYm,BVJeUN1BeKemSBV 
kru2'YN 
bagg8e> Kyy T kbu7 
e.ii kbc-u>D.o•deYm,BVEleYm,BVEn3EBagg> 
ag-leYm,BVD nuD lutvuF eYm,BV8n3 

TØmSe bem e BV 7 emS emSeb6 e 1Bs > >-b­u Li.on 
demSeb6?eN,0BKBmKemSeby 
lemSeb68e,1BzKobJeUN1BsKemSBV 
kbu'YV 
bagg• e> Kyy T k)auF 
e.ii kb ­uiD.o T demSeb6E lemSeb6E Gl:3, ra ggF 
agelemSeb6D nuD lutvuFemSeb68n0 

eVmUBV T1BnF kb­uLi.on 
deVmUBV 8 e,1BeKeYm,B3D• obK T ND Iy N > JbemSeby KemSeby 
leVmUBV8 ev>/bnKemSBVJ e,1BnKob 
deVmUBV8deVmUBVJeUN1BeKeYm,BVKemSB3DKNND Iy>> 
kbu8YS 
ragg8eN Kyy T k>DauF 
e.ii kb­u>D.oedeVmUBVEleVmUBVEn,ErNgg> 
ageleVmvBVD n>D lutvuF eVmUBV8n, 

C 

SVB 

C 
SVU 

SSB 
C 

SSU 

.­N 
d.­N8eN,U,eKbmKe1my­ 
l.­N• e,.­NKobJeU>.­>KemSBV 
kruEDYY 
bagg8eNKyy ekbu7 
e.iiD kb­ui.oTd.­NEl.­NEnNBEragg> 
agTl.­ND nuD lutvu7 .­N8nNB 

.­S 
d.­S8e,.­>K.­>KobJeUN.­•KemSBVK.­w 
l.­S8e,.­SKobJeUN.­SKemSBV 
kru8YU 
ragg8eNKyy TksFuF 
e.ii kb­ui.oTd.­SEl.­SEnw>EBNggF 
agel.­SD nuD lutvu> .­S8nNN 

.­1 
d.­18e,.­SK.­SKobJeUN.­SKemSBVK.­S 
l.­18e,.­/KobJev>.­1KemSBV 
kru8Y1 
bagg8eNKyyTkru7 

T1SeF kb­uLi.on 

T1SBF kb­uLi.on 

T1SoF kb­uLi.on 



I Y0 I 

e.ii kb­ui.oTd.­1El.­1En>VEragg> 
agel.­1D nuD lutvu7 .­/8nNV 

KJEMR (forts.) 

C 

SYB 

345 

emS af­u 
demSEDeew,U3KBmJeNU3KBd7KeVmYJeN,U1• BmKemY 

N JremSembKemSembJe,3UKobKemSyJbD UK -e3U,KBSJeNU,KBdFKeSm1 
demS8demSJe,1BnKeVmUBVKobKeND IyV7 
demS 8demS JeUN1BnKemSBVKeVmUBVKTND IyV> 
demS8demSJeUN3/KemSBVKemSy 
lemS8eYY,pKBV 
emS 8demSLlemS 

C emSBV (51) kb­uLi.onIiaåtu 

SUB 

SUU 
C 

S1B 

demSBV8eYY,pKBVKemSJe3U3KBSKeVmY 
lemSBV8 e,U>eKoBJVD KeUNUN.KemSBVJV KeUNUN6KemSBVJeVBUNKmBV 
lemSBV8lemSBV JeUN3VKemSyyJeUNU,pKemVBVBmJeUN1BeKeYm,BV 

NJeUN1BnKeVmUBVJeU>1BsKemSeb6 JeUN.­NK.­NJ 
V eUN.­SK.­S JeUN.­1• .­1JeUN3UKemSy 

kru8Y3 
ragg8e> Kyy Tkbu7 
e.ii kb­ui.o-demSBVElemSBVEnNSEraggF 
agelemSBVD nuD lutvu7emSBV8nNS 

emSB >Tb­u 
demSB8VD KeUNUN6KemSBVKemSBVJe,UieKemSBVKobJeUN3VKemSBVKemSyyJ 

N TeUNU,pKemVBVBmJeUN1BeKeYm,BVJ 
2 eUN1BnKeVmUBVJeUN/bsKemSeb6 JeUN.­NK.­N 
S JeUN.­SK.­SJ eUN.­1K.­1>KemSBV 

demSB8demSBJeUN31• emSBVKd.oJeU>3UKemSBVKem2Sy 
lemSB8eYUBKBV 
emSB 8demSBLlem0B 

C 
365 

emb 
lemb8eYY3KBV 
demb• eNU3KBd• eVmYJB.emVBKemVBJeN,Y0KBmKemVBJ 

1 remSembKemSembJe,.­1K.­1KobJeUN.­1KemSBVK.­1 
emb ·dembLlemb 

>Tb­u 

C 
S3B 

375 

S0B 

mBV TVBF kb­uLi.on 
dmBV8 eN,YUKebKbmJb.emVBKemVB Je,U,pKemVBVBmKob 

N JeYUBKemSBKBVJeYY3KemBKBV 
V Je N,VS KbmKmVBVJe3N,KBmKBSJ 1. UK eSm1K T e3U,KBSJe NU,KBd 7 
S Je,1BeKeYm,BVKobKyNJe,1BsKemSeb6KobJe,1BnKeVmUBVKobKyV 
Y JVD bKe3U3KBSKeVmYJ eU>U,pKemSBV• emVBVBmJeUN1Be• eYm,BVKemSBVKy> 

dmBV8dmBVJeUN1BnKemSBVKeVmUBVKyVJeU>1BsKemSBVKemSeb6 
lmBV• e,VBKobJeNBVBKoBVJVD bKeVBVBKmBV 

NJe3VB• BSJeN,VB• Bm 
kruEDDY0 
ragg8eN •XX< kbuF 
e.ii kb­ui.oedmBVElmBVEnNYEragg7 
ag TlmBVD nuD lutvusmlV''n>Y 

C 

385 

C 

mVBV 
dmVBV8eVBVBKmBVKmBV 
lmVBV8rmVBVJe>,VSKBm 

kru8Y, 
bagg8eN *XX< krus 
e.ii kbi.i.-dmVBVElmVBVEnNUEragg7 

9: 
deb8eYY3KBVKemb Jr6emVB• emVB 
deb8debJrmebmeb• mebmebJr­ebmebK­ebmeb 
leb8eN,YUKBm 
kru8IUB 
ragg DD eN Kyy ekrus 
e.ii i.onTdebElebEnN1Eraggs 

TVSF kb­uLi.onIi.on 

(45) i.on 
390 

395 
C 
C 

YBB 

405 
C 

410 

415 

emY T U1 7 i.on 
memb emVB TY0F kb­uLi.onIi.on 

remVB8r.emVBJr6emVB 
lemVB8remVBJeN,Y0KBm 
demVB8eYUBKBV• emSBJeUNUN.KemSBV• emSBVJ eVmY• -eN,U3KBmJe3U3KBS7 
demVB8demVBJe,1BnKeVmUBVKob• ->D IyV>JbD UKeSm1KTe3U,KBSJeNU,• Bd> 
demVB ?demVB JeUN/bnKemSBVKeVmUBVKTND IyV7JrmebmebKmebmeb 
kru8UN 
ragg• e>KyyTkru7 
e.ii kbaDD.i.Tdem23BElemVBEnN3Eruggs 

emSemb eU,BF kb­uLi.onIi.ob 
demSemb8Te,3VKobJeU>3VKemSBV>KemSyyJ 

1 ee3v,KBSJeiU,KBdF KBD UKeSm1 
demSemb8demSembJe,1BeKeYm,BVKobKT>D IyNsJe,1BnKeVmUBVKobKyV 
demSemb8demSembJeUN1Be•weYm,BVKemSBV• -ND -X1) 
demSemb8demSembJeUN1BnKemSB4DKeVmUBVKyV 
demSemb8demSembJr­ebmebK­ebmeb 

lemSemb8ew,30KBmJremSemb 
kru8UV 
ragg8e>Kyyekru7 



- 49 - 

KJEMR (forts.) 

C 

YVB 

C 
YVU 

YSB 
C 

435 

C 

440 

445 C 
C 

450 

C 

455 

C 

460 

C 
465 

470 C 

e.ii kb I .. .i. < demSembE lemSembE n N0E D aggF 
mebmeb 

dmebmeb8e,.­SK.­SKob 
dmebmeb8dmebmebJeUN.­SK.­SKemSBV 
lmebmeb8rmebmeb 
kru8US 
bagg8e> *XX< kbu7 
e.ii kbi.i.edmebmebElmebmebEnP,Eragg7 

­ebmeb 
d­ebmeb8e,.­1K.­1Kob 
d­ebmeb8d­ebmebJeUN.­xK.­1KemSBV 
l­ebmeb8r­ebmeb 
K0Ta54 
ragg8e>Kyy-kru> 
e.ii kbaDD.i.-d­ebmebEl­ebmebEnVBEraggF 

emSebeVmU emSeby 
demSeby8e,1BeKeYm,BVKobKyN 
demSeby8dem0ebyJeUN/beKeYm,BVKemSBVKy> 
lemSeby8bemSebyJeN,0BKBm 
kru8UU 
bagg8e> *XX< kbuF 
e.ii kb i.i. e demSeb yE lemSeb yE nVND B a gg F 

emSebebemS emSebh 
demSebh?e,1BsKemSeb6Kob 
demSebh8demSebhJeUN1BsKemSBVKemSeb6 
lemSebh"I"remSebh 
kru8U1 
ragg8e>KyyekruF 
e.ii kbi.i.-demSebhElemSebhEnVVEragg> 

moBS 
eVmY 

deVmY = B 
leVmY8eNU3KBdJe3U3KBSJeN,U3KBm 
kru8U3 
ragg8e> *XX< «or i 
e.ii i.on-deVmYEleVmYEnVSEraggF 

eSm1 
deSm18B 
leSm18 eN,U, KbmJe3U,KBSJeNU,KBd 
kbu8U0 
ragg8e>KyyekruF 
e.ii kbaDD.i.-deSm1EleSm1EnVYEBaggF 

eYmNB 
deYmNB8B 
leYmNB8e>,/bKbm 
kbu8U, 
ragg8e>KyyTkruF 
e.ii i.onTdeYmNBEleYmNBEnVUEBagg7 

.­bp.ut­ e1my­ 
de1my­8b 
le1my­8e>,U,eKbm 
kru81B 
ragg8e>Kyy-kru7 
e.ii i.on-dexmy­Elexmy­EnV1EBagg> 

emSebb4DoBV PAN 
dd.o8eNB3UKoBVKemSy 
ld.o8e,31Kob 
ld.o8ld.oJe3x 
kru81N 
ragg8e> *XX< kbu7 
e.ii kbi.i.Tdd.oEld.oEnV3Er>ggF 
eV8ND btbx 
yy- N F8e4DK n> 
XX( V78eVK nV 
yy- SF8eVK nS 
yy- Y>EDeVK nY 
yy- U>8eVK nv 
yy- 1>8eVK n1 
yyT 3F8eVK n3 
yyT 0>8eVK n0 
yy- ,FI8eVK n, 
yy- NBF 8eVKnNB 
XX(ll)=C?.*Gil 
yyTNV>EDeVKn>V 
yyTNSF DD eVKnNS 
yy- NY>8eVKnNY 
XX(15),.C2*Gl5 

T1Y.F kb­uLi.onIi.ob 

T1Y0F kb­uLi.onIi.on 

T1Bt7 kb­uLi.onIi.on 

T1Bv> kb­uLi.onIi.on 

TV1F 
TU3F 

i.on 
i.on 

TU,F kb­uLi.onIi.ob 

T1BF i.ob 

T1SF i.on 

TU,vF kb­uLi.onIi.ob 

Y3U 

Y0B 

Y0U 

Y,B 
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kstp­ (forts.) 

Y,U 

UBB 

UBU 

1 

5 

NB 

NU 

VB 

yy e N1 F• eV• nN1 
yyTN3F8eV• nN3 
yyTN0F DD nVKnN0 
yyTN,>• eV• nN, 
yyeVBF·eVKnVB 
yy- VN > 8IeVKnVN 
yyeVVF2'e"V•wnVV 
yyTVSF2'eV•wnVS 
yyeVY7I8e"V•wnVY 
yy-VU> DD e23D• nVU 
yyTV1F8Ie"V• nV/ 
yy-V3F8IeVKnV3 
yyTV0FEDeV• nV0 
yyTV,F DD eVKnV, 
­tuj­o 
tob 

kb­ui.o 
vj6­bjuaot kb­ui.oTdElE.Edbagg7 
ebppboLutvuLvuEli>oElutvuEruv 

e aoutn­t­t­ kbpdbotout­ ptr parrtaDDv i.on itåtuar Tk.o åL­t 6.rt kb­u bn i.on7 
e lj.va vut.rh vu.ut .dd­byap.uabo Tlvv.F 

agTlD ntD vuF .8dLl 
agTlD ntD vuF ­tuj­o 
d2'dJdr•>I"g 
agTlD iuD liaoF nb ub NBB 

e kbpdbotouto t­ kb­uLi.onIiaåtu 
eyt8dLl 
. 8eytJT. Ieyt>KtydTIlKruv> 
­tuj­o 

NBB ebouaojt 
e kbpdbotouto t­ i.onIiaåtu 

.• .J-dIlK.7• buv 

­tuj­o 
tor 

kbi.i. 

5 

NB 

NU 

vj6­bjuaot kbi.i.edElE.Edragg7 
ebppboL"a tvu LvuE liDs oE lutvuE ruv 

e aoutn­t­t­ kbpdbotout­ ptr parrtiv uai i.on itåtuar 

dR"dJdragg 
agTlD iuD laDaoF nb ub LOO 

e kbpdbotouto t­ kb­uLi.onIiaåtu 
eyt2dLl 
. 8eytJ-. Ieyt>Ktyd-Il• buv7 
­tuj­o 

NBB ebouaojt 
e kbpdbotouto t­ i.onIiaåtu 

.• .J-?IlK.>Kbuv 

­tuj­o 
tor 

i.on 
N vj0­bjuNot i.on-dElE.Edragg> 

ebppboLutvuLvuEli>oElutvuEruv 

e aoutn­t­t­ i.onIiaåtrt kbpdbotout­ 

d8dJdragg 
.8I .JedIl• .7• buv 

NB 
­tuj­o 
tor 
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Figur 6.1: Utsl<X'ift fra SKRI. 
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1DS d­bdd TavuE svuF 
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Figur 6.2: Utsk:f'ift fra PROPP 
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Figur 6.3: Utskrift fra LINPL. 
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1DU 

1 

5 

NB 

NU 

VB 

VU 

SB 

35 

40 

d!:ø!'W\wQ=!•cw*! 
vk­å 

vj6­bjuaot vk­å-kgEkbbtEosåE suarEeaF 
ebppboLmbåtL yTN1ESVE,0F 

ebppboLiaapL apEspE apNEspNEryEruEr(TSFE ar.nEåTSFE a­E ap? spV 
raptovabo yi>T>1F ?• 

UBB gb­p.u TPyEVms8E aVEVyE N1gUD B EVyEVms8E NVELLF 
UBN gb­p.u-UyEKgtiu8KaSEUyEKoaå..8KaVEUyEKuPr• KaVEUyEKtomtu8Kt0 VF 
UBV gb­p.u -K yp.y8KgDNVD SEK vjp8KtavD 4) . 
UBS gb­p.u (6X, N1NULF 
UBY gb­p.u -Kbubpu gtiuK7 

a­8apKsp 
vy8bD B 
yp.y8IBD B 
oy8T kgI il Ka­J> 
NXS=-NX+IR-1 
rb N a8oyØ oyv 
yy8.6vTyTa>> 
SX=SX+XX 
ag - yyD nuD yp.yF yp.y8yy 

N ebouaojt 
d­aou UBVE yp.yEvy 
ag -vyD ~.Q. BD > nb ub S 
ag -eaD n? ? b> nb ub V 
pty8.ibn>b-yp.y> 
eaIINBD BKKTVIptyF 

V ebouaojt 
ea aRRND BLea 
d­aou UBNEkbrtEoaåE auarEeaa 
d­aou UBSE eaE N8NE apF 
ar­8kgKa­IapJN 
rb NBN Es8wD sp 
s>8spJ>Is 
rb NBB a8>E ap 
yi>Ta>8eaKyTar­> 
ar­8Iar­Jw 

NBB ebouaojt 
>r­• ar­IVKa•"N 

NBN d­aou UBBEs>E -yia-a7E a8>E ap>Es> 
d­aou UBSE eaD a8>D ap > 
­tuj­o 

3 d­aou UBNEkbrtEoaåE auarEeaa 
d­aou UBY 
­tuj­o 
tor 

1 

NB 

15 

vk­a 
vj6­bjuaot vk­a-s­vEs­vEk>EkVEkS> 

ebppboLmbåtL yeN1ESVE,0F 
ebppboLrapL apEspE ap>EEapNEryEbuEr3-S>E sr.nEåTSFE a­E apVEspV 

UVB gb­p.u- NmBESetNV UE Ny>EUyEST?NV UE Ny>EvyESetNV UE >yFF 
UVN gb­p.u e1mb a­v8E NVEvm s­v8E aVEYm k>8E aYEYm kV8E aYEYm kS8E NYF 
UVV gb­p.u-vmbgtiuF 

a­ N 8 a ­vIN ? a ­V8 a­vJ N .s­ N 8s­vI l .Ea­V8Ea­vJ N 
d­aou UVV 
d­aouUVNE a­vEs­vEkNEkVEkS 
d­aou UVBE TyTauEDs­VEkN>E au8a­>E a­VNE TyTa!EEs­VEkVFE au8a­ND IR2), 

NTyTauEs­3DEkSFE au'2a­>E s­VF 
d­aou UVBE Ty- auE s­vE k>FE au8a­i a­V I, Ty- !f, Es­vE kV >E au8a­NE a­V >E 

NTyTauEs­vEkS>E au8a­NE a­V> 
d­aou UVBE Tye auE s­i k> >E au8a­ND a­VFE T y T !f, Es­>E kV >E au8a­NE a­V >E 

1 < X ( IT, JR!. kSFE IT=IRL IR2l 
­tuj­o 

tor 

1 

5 

vj6­bjuaot vV-a­vEs­v> 
DO NBB a8I>E,0ES 
e.ii vk­aTa­vEs­vE aE aJ>E NJV7 

NBB ebouaojt 
­tujmo 
tor 

vV 
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OPP
1 

10

15 

SUBROUT I NE PROPP ( J ST, .IST l
COMMON /HOVE/X(16,32,98)

C SKRIVER FØRST UT TIDEN
C SKRIVER UT VERDlF.:R FOR 98 Fl.AK I PUNKTET <IST,JST>

DIMENSION UT(98)
CALL SECOND<TIMl
PRINT 101, TIH 

101 FORMAT <* TID=*,F1Q 3*, IST•*I3*, JST=*I3l
IDR=<JST-1l•1b+IST
IF CIDR. LT. 0) RF.TURN
DO 1 I=l, 98
UT( I ):aX ( IDR)
IDR=IDR+512

1 CONTINUE
PRINT 102, ( I, LIT( I), 1=1, 98)

102 FORMAT (7(I4,Et2. 4)) 
WRITE< 3 l UT
RETURN
END

LINPL

10

15 

20

25

30

35 

40

SUBROUTINE LlNPLCF, NK, !MIN, IMAX>
C SKRIVER UT FUNKSJONSVERDI FOR EKVIDISTANTE PUNKTER

DIMENSION ISYMC3), NTEGN( 101 ), IN(3), XN(3)
DIMENSION F<72,3>
ISYMC1)=1R+ A 1SYM(2)=1R* A ISYM(3)•1R.
IDB=lR A IDI=1RI A I0M=lR-
DO 1 Ia 1, 110 

1 NTEGNC I >=IDB
FIN•FAX=0. 0
DO 2 L=-1, NK
DO 2 K=IMIN, IMAX
IF<FAX. LT. F<K,UlFAX=F(K,L>
IF(Fl~ G~ FIK,L>>FIN=FIK,Ll

2 CONTINUE
FAKT•100. /(FAX-FIN>
Dc.:L.G=AL OG 10 C I FAX +FIN) /2. ) A IDEL=DE'LG+0. 5
FAK•lQ ◊**(-IDEL>
PRINT 102,FAX,FIN,FAKT

102 FORMAT (3E!1. 3)
PRINT 103

103 FORMAT (IHQ)
C RELEASE SI0ESKIFT

DO 8 K=li'1IN, IMAX
DO 4 L= 1, NK
INT•FAKT*<F<K,L)-FIN)+l. 5
IN<U=INT
XN<L>=F<K,Ll*FAK

4 NTEGN(lNTl=ISYM<L>
KL=OU5 )*5
IF <KL ~Q Kl GO TO 5
PRINT 104,NTEGN, (XN<U,L=l,NK)

104 FORMAT (bX, 101R1,3F7. 3)
GO TO b 

SPRINT 105,K,NTEGN, <XN(Ll,L=l,NKl
105 FORMAT (14,2X, 101Rl.3F7. 3)

6 DO 7 L"'L NK
INT•IN(U

7 NTEGN < I NT> = IDB 
8 CONTINUE

PRINT 108
108 FORMAT (1HR>

C RESET SIDESKRIFT
RE'TURN
END
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LIN
1 

5 

10 

SUBROUTINE LIN(K, IST,JST,N2l
COMMON /HOVE/ X(lb,32,98)
COMMON Il.I NP/ AK ( 72, 3 l, BK ( 72, 3 l, CK ( 72, 3 l, OK ( 72, 3 l
IDR=(JST-1)*32+IST
Al{< N2, Kl :.X< IDR)
IDR=IDR+S12
BK< N2, K l=X ( !DR)
IDR= IDR +27*512
CK< N:?, Kl :.X ( !DR)
OKCN2,K)=XX(IST,JST)
RETURN
END

1 
xx 

FUNCTION XX(I,Jl
COMMON /HOVE/ X(lb,32,98)
IDR=C J-1 l *32+I
Kl=IDR+lh*512 A K2=K1+512 A K3=K2+S•S12 A K4~K3+512 ~ KS=K4+512
Ko=K5+512
XX=XCKl )+XCK2>~XCK3)+XCK4)+XCK~l+XCK6)
RETURN
END



- 56 -

7. INPUT DATA

Første kort leses i TFKJEMI, linje 38.

Kol.

1 - 6 
7 - 12

Format

13 - 16

1'7 - 20

21 - 24

25 - 28

29 - 32

33 - 36

Kol.

DT F6.0

FAK3 F6. 0

K I4

KKL I4

KKLM

NLPL

IST

JST

33 - 40 KRO

41 - 44 IS2

I4

I4

I4

I4

I4

I4

1 - 4 NI (1) I4

5 - 8 NJ(l), I4

9 - 12 NI ( 2) I4 

13 - 16 NJ(2) I4 

17 - 20 NI(3) I4 

21 - 24 NJ(3) I4 

Tidsskritt i sekunder, f.eks. 60.

Faktor for utveksling mellom nivå 3
og bakgrunnen, verdier 0.0 eller 1.0

Ukedag for beregningene, K=l mandag

Klokkeslettlett vi starter beregningene fra.
KKL=l, starter med bakgrunnskonsentra-

sjoner i hele feltet.

KKL>l, fortsetter beregningene ved
lese ned konsentrasjonsfelt
tape.

Slutt - tidspunkt

Skal plotte tidsforløpet av 03, NO,
og IHC i NLPL punkter, maks. 3.

Skriver ut (X(IST, JST, K), K=l,98)

hver time i PROPP

Leser inn KRO verdier for tørrav­
setning hvis KRO>0

Skriver ut verdiene rundt punktet IST,
JST for alle 98 variable i nivå 1 hvis
IS2 = 1. 

0 a 
fra

for

Hvis NLPL > 0 leses neste kort i TFKJEMI, linje 47.

Format

Punktene vi ønsker plott for i LINPL

Hvis KRO> 0 leses neste kort i TFKJEMI, linje 52.
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Kol. Format

1 - 4 (M, RO (M) , I4 Innlesning av tørravsetningshastigheter

5 - 12 (K=l,KRO) F8.2 RO(M) for KRO komponenter M

13 - 16 I4

17 - 24 F8.2

I TFKJEMI, linje 65, leses 3 kort med bakgrunnsverdier for

29 komponenter.

Kol. Format

1 - 6 (BST (KST) , E6 .1
7 - 13 KST=l,29) 9E7.l

14 - 20

21 - 27

I PIPER, linje 12, leses 6 kort med fordelingsmatrisen for

hydrokarboner, (tabell Al, vedlegg A).

Kol. Format

1 - 8 ( ( FAK ( I I , JJ ) 8F8.2

9 - 16 JJ=l,8),

II=l,6)

57 - 64

Data for punktutslipp leses i PIPER, linje lG, (kfr. tabell 3.2).

Kol.

1 - 10 QNAVN(I)

11 - 15 QX(I)

16 - 20 QY(I)

41 - 45 QHC

46 - 50 IQ(I)

51 - 55 Y(l)

56 - 60 Y(2)

61 - 65 YNU(I)

71 - 75 ZNU(I)

Format

AlO

FS.l

FS.l

FS.l

IS

FS.l

FS.l

FS.l

FS.l

Navn på pipen

x-koordinat

y-koordinat

Utslipp av hydrokarboner kg/h

Hydrokarbon-indeks - hydrokarboner
fordeles etter FAK (II, IQ (I))

Utslipp av CO, kg/h

Utslipp av NO , kg N/h
X 

Initialstørrelse på puffene,
1 m hvis intet annet er angitt.

Initialstørrelse på pufferie,
1 m hvis intet annet er angitt.

Ett kort for hver pipe, et blankt kort tilslutt.
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I TFKJEMI, linje 70, leses 32 kort med verdier for ruhetspara­

meteren Z .
0 

Kol. Format

1 3 ((X(I,J,KZO) 16F3.0

4 6 I= l,IM),

J = l,JM)

For hver time leses:

Data for vind og spredningsforhold fra VIND, linje 10.

Kol.

1 - 5 KL

6 - 10

11 - 15

16 - 20

21 - 25

A ( 1) 

B(l)

A ( 2) 

B(2)

26 - 30 A(3)

31 - 35 B(3)

36 - 40 T 

41 - 45 DELT

46 - 50 SIGT

Format

I5 Klokkeslett

F5.2

" 
Vindretning nivå 1

Vindstyrke

" " " " 
" " " " 
" " " " 
II II II II 

2 

2 

3 

3 
II 

" 
II 

Lufttemperatur

Temperaturdifferanse

0
8

i dekagrader

Data for temperatur og dissosiasjonskoeffisienter leses for

hver time i KJEMI linje 115.

Kol. Format

1 - 6 TEMP E6.l Temperatur

7 - 12 DAO3 II Dissosiasjonskoeffisienter

13 - 18 DBO3 II 

19 - 24 DNO2 II 

25 - 30 DNO3 II 

31 - 36 DN2O5 II 

37 - 42 DH2O2 II 

43 - 48 DACH2O " 
49 - 54 DBCH2O II 

55 - 60 DCH3CHO II 

61 - 66 DCH3COX II 

67 - 72 DCH3COY II 

76 - 80 KL A5 Klokkeslett "KL. 0811
• 
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8 PSEUDOSPEKTRALMETODEN

Den metoden som er benyttet i modellen ved beregning av

adveksjon, har den ulempe at den kan gi stor numerisk diffusjon.

For å bøte på dette er det også lagt inn i programmet en annen

metode, pseudospektralmetoden etter L. Prahm (3). Innledende

beregninger etter denne metoden tok imidlertid ca 4-5 ganger

så lang tid som ved den enkle metoden, og den er derfor ikke

benyttet ved modellberegningene som krever lang tid.

Da det var behov for å kunne teste begge metodene samtidig,

er det lagt opp til at det er relativt enkle forandringer som

må til for å innføre pseudospektralmetoden:

TFKJEMI kaller på rutinene RANDA, RANDU og RAND2. Normalt er

dise ikke i bruk, men pseudospektralmetoden stiller andre

randbetingelser og rutinene som er vist nedenfor må legges

inn i programmet. I rutinene ADVH erstattes instruksjonen

CALL DXYF (KST,KU,KV) med følgende kort:

CALL DXYCKST,KDX, 1)
CALL OXYCKST,KDY,2)
DO 202 X= 1, IM
00 202 ,.J= 1, ,Jl"i 
XCI,J,KDX)=XCI,J,KDX)/DX
XCI,J,KDY>=XCI,J,KDY)/DX

202 CONTINUE
CALL DXYCKDX,K2X, 1)
CALL DXYCKDY,K2Y,2)

Programmet trenger videre rutinene DXY, DERIVH og DERIVX

(se nedenfor), samt PROC 1 og bibliotektsrutinen FFTR (Fast

Fourier-Transform) fra prograrnbibliotektet IMSL. Den siste får

vi ved å føye til kontrollkortene:

ATTACH,IMSL 

LIBRARY,IMSL 
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8.1 Programutskrifter
RANDA

5 

10

15

20

25 

30

35 

40 

SUGROUTINE RANDA< M,KU,KVl
COMMON/HOVE/ )((16,32,98)

COMMON/UIM/ IM,.JM, IMLJM1,DX,DT,02'(3l, IDAG,V(3), IR, IM2,JM2
DO 109 1=3, IM2
DO l 09 J=3, JM2

109 XCI,J,M)=O. 0
DO 112 I=l, 2
00 112 .J=t,2
X(l,J,M),.SQRTCX(l,J,KU>•X<I,J,KLl)+X(l,J,KVJ•X<I,J,KVJ)/DX

112 CONTINUE
DO 113 l=IML IM
DO 113 J=JMl, JN
XC I. J, 11) =SQRT< X ( I. J, KLI I •X ( I. J, KLI) +X ( I. .J, K1/J •X ( I. J, KV) > /DX

113 CONTINUE
DO 114 I=IMl, IH
00 114 J=t,2
X ( I, J, M ) =SQRT< X ( L J, KLI> •X ( I. J, KLI)+ X ( I. J, KV) •X<· I. J, KV J ) /DX

114 CONTINUE
DO 115 I=t. 2 
DO 115 J=JMl, ,JM
XCl,J,M>=SQRT(XCl,J,KLIJ•XCl,J,KUJ+XCI,J,KVl•X<I,J,KVlJ/DX

115 CONTINUE
DO 110 J=3,JH:7.
X(l,J,Ml=X(t,J,KUl/DX
X<2,J,Ml=X<2,J,KUJ/DX
X<IM,J, M>,.XCIM,J,KU)/DX
X(IM1,J,Ml=X(IH1,.J,KU)/DX

110 CONTINUE::
DO 111 l a.:3, I M:7.
XCI, 1.M)=X<I. 1.KV)/DX
X<I,2,M)=XCI,:7.,KV)/DX
X(l,JM1,Ml=XCl,JN1,KV)/OX
X ( I, JM, M > =X ( I. JM, KV l /DX

111 CONTINUE
DO 120 l=L IM
DO 120 J=l,JM
XX=X < I. J, Ml
IF CXX. LT. 0. X(I.,J,M>=-XX

120 CONTINUE::
RETURN
ENO

1 

5 

10

15

20

25

30

RANDU
SUBROUTINE RANDUCM,KU,KV,KST>

COMMON/HOVE:/ )((16,32,98)
COMMON/I.IIM/ IM, JM, I Ml, ~IMl. OX, OT, DZ(3l, IDAG, VC3J. IR, IM2, JM2
COMMON/DIV/ D2(3),KL,A(3),B(3),AK(3), XNS(3), XOV(3),T ,DELT,BST<29)

2,M1,M2, M3,D,SIGT
DO 112 1=1,2 AD0112Jm1,2
X ( I. J, M) =0. 0 

112 CONTINUE
IM2=IM-2 A JM2=JM-2
IM2=IM-2 A JM2=JM-2
DO 115 1,.3, IH2
IFCX(I. 3,KV). GT. 0. 0) 150,151

150 X(I,3,M)= XCI. 1,M>+X(I.2,MJ+ BSTCKSTJ•XCI.3,l(VJ/OX+ XCI.3,M)
151 X<I,1.M)=O.O AX<I.2,MJ=O.O

IF(XII, JM2,KVl. L~ 0. 0)152, 153
152 X ( I, JM2, M )=X I I, ,JM2, M)+)( (I, ,JM1, M )+X (I, JM, M>-BST IKSTl•X ( I, JM2, KV)/

2DX
153 X<I,JM1,M)=Q O A XII,Ji'1,M)=Q 0
:15 CONTINUI:,.

D0116 J='.3, ,JM2
IF(XC3, J,KU). G~ Q 0)154, 155

154 XC3,J,Ml•Xll,J,M)+Xl2,J,M)+XC3,J,M)+BSTIKSf)•XC3,J,KU)/DX
155 XCl,J,M)=O. 0 AX(2,J,MJ=O. 0

IFCXCIM2,J,KU). LT. Q 0)156, 157
156 X(IM2,J,MJ=XCIM2,J,M)+X(IM1,J,Ml+X(IM,J,M>-BSTCKST)•XCIM2,J,KU)/DX
157 XllM,J,M>=O.OAXIIMt.J,i'1l=O.O
116 CONTINUF..

XCIMl,JM,M)=O. 0
X(IMLJM1,Ml=O. 0
XCIM,JM,Ml=O.O
XC IM, JML M>=O. 0
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RANDU (forts.) 

35

40

XCl,JM, Ml=O. 0
XC2,JM, H)=O. 0
X C 1 , JM 1 , M) =O. 0
X(2,JM1,Ml=O. 0
X C I M, 1 , M ) =O. 0
X(IM,2, H>=O. 0 
XC IM 1. 1 , M) =O. 0 
X(IMl.2,Ml=O. 0
RETURN
END

5 

10

15

20

10

15

20

25 

10

RAND2 
SUBROUTINE RAN02<M,KLl,KV,KST>

COMMON/HOVE/ XC16,32,98>
COMMON/LIIV/ 02(3),KL.,A(3),B(3l,AK(3l,XNS(3l,XOV(3l,T ,DELT,BST(29)

2,M1,M2, M3,D,SIGT
COMMON/U!M/ IH, ,IM, IHl. ,1111, OX, OT, 02'(3), IDAG, V(3l, IR, IM2, JM2
DO 115 I=3, IM2
IF(X( I. 3, KV). GT. 0. 0) 150,151

150 X<I,3,Ml=BSTCKSTl*XCl,3,KVl/DX
151 CONTINUr.:

IFC XCI. ,JM2,KV). LT. 0. 0)152, 153
152 XCI,JM2,M>=-BSTIKSTl*X(I,JM2,KVl/DX
153 CONTINUE
115 CONTINUE

DO 116 J=3, ,JM2
IF(X(3, .r.xui. GT. 0. 0)154, 155

154 XC3,J,M)= BSTCKST>*X(3,J,KU)/OX
155 CONTI NU F.. 

IF(XCIM2, J,KU). LT. 0. 0)156, 157
156 X<IM2,J,M>=-BSTIKST>*X<IM2,J,KU)/DX
157 CONTINUE
116 CONTINUF.

RETURN
ENO

. DXY 
SUBROUTINE OXY(Kl,KOX,KTESl

COMMON/HOVE/ Xl16,32,98)
COMMON/J.l!M/ IM, JH, IMl. JH1, DX, OT, 0213), IDAG, Vl3), IR, IM2, JM2
DIMENSION CINl32l,GXC32)
NCALL-2
IFC KTES. EQ. 1 l GO TO 303
00 300 I = 1. IM
00 301 J = 1. ,JM

301 CIN<Jl~X<I,J,Kl)
CALL DERIVH CNCAL.L, ,Ji'1, CIN, GX)
DO 302 J=l, JM

302 XII,J,KOX>=GXIJ)
300 CONTINUE

GO TO 304
303 CONTINUE

DO 305 J= 1, ,JM
DO 306 r-r. IH

306 CIN(ll=XCI,J,Kll
CALL DER!VX<NCAL.L, IM,CIN,GXl
00 307 I==t. IM

307 XII,J,KUXl=GX<I>
305 CONTINUE
304 CONTINUE

RETURN
END

DERIVH
SUBROUTINE DF.RIVH<NCAI.L,NX,CIN,GX>
DIMENSION !WK15),FX117l,C!N<NX>,GXl(l7l,GX(32l,GXA(32l,GXB(32l
COMPLEX GANN
COMMON/CCN/CN
NXl=NX/2 
NX2=NX 1 +l 
IF C NCALL.. F.Q. 2) GO TO 111
DO 1 KX=l.NX2
FXCKXl=-2. •3. 14t593*FLOATCKX-ll/FLOATCNX**2l
IF(NCALL.. EQ. Ol GO TO 222

111 CONTINUE
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DERIVH (forts. ) 

15

20

25

30

35

CALL FFlRCCIN,GAMN,NX, IWKl
CN=REAL ( GAi1N) /FLOAT ( NX)
DO 3 KX =I, NX 1

3 GX1CKX)=FX<KX>*CIN(2itKX-1)
GX1CNX2l•FXINX2l*REALCGAMN>
CALL PROC1CGX1,GX,-1,-1,NX1l
CALL FFlRCGX,GAMN,NX, IWKI
DO 4 KX=L NX1

4 GX11KX>~GXl2*KXI
GX1(NX2)=AIMAGCGAMN)
CALL PROC11GX1,GXA,-J,+l,NXll
DO 5 KX=L NXl

5 GX1CKXl=FX<KX)*CIN<2*KX>
GX1<NX2l=FXCNX2>*AIMAG(GAMN>
CALL PROC1CGX1,GX,+1,-1,NX1)
CALL FFTRCGX,GAMN,NX, IWK) 
DO 6 KX=L NX1 

6 GX1CKXl=GX<2*KX-1l
GX11NX2>=REALIGAMN)
CALL PROC11GX1,GXB,+L.+1,NX1l
DO 7 KX=-1. NX
CINCKX>=CINCKX>-CN*(-1l**CKX-1>

7 GXCKX>=-·1. *CGXAIKX)+GXBCKXII
222 RETURN

END

5 

10

15

20

25

30

35

5 

10

DERIVX 
SUBROUTINE DERlVXCNCALL,NX,ClN,GXl
DIMENSION IWKl51,FXl17l,CINCNX),GX1117l,GXl82),GXAC32l,GXBl32)
COMPLEX GAMN
COMMON/C:CN/CN
NXl=NX/'2 
NX2=NX1+1 
IFINCALL. EQ. 21 GO TO 111
DO 1 KX =1. NX2

1 FX<KX)=-2. it3. 141593*FLOAT(KX-1 l/t=LOATINX**2l
IFCNCALL. EQ. Ol GO TO 222

111 CONTINUE
CALL FFTRICJN,GAMN,NX, IWKl
CN=-REALCGAMN)/FLOATINXl
DO 3 KX "'1. NX 1 

3 GX1CKX)=FXCKXl*CIN(2*KX-1)
GX11NX2l=FXINX2)*REALCGAMNI
CALL PROC11GX1,GX,-1,-1,NX1)
CALL FF)R(GX,GAMN,NX, IWK)
DO 4 KX=t. NXl

4 GX11KX>=GX<2*KX)
GX1CNX2l=AIMAGIGAMN)
CALL PROC11GX1,GXA,-J,+1,NX1)
DO 5 KX=t. NXl

5 GX1(KX>•FX(KXl*CIN(2*KX)
GX1<NX2l=FX(NX'2l*AIMAG(GAMN)
CALL PROC1CGX1,GX,+1,-l,NX1)
CALL FFTRCGX,GAMN,NX, lWKl
D06KX=l.NX1

6 GX1CKX>~GXC2*KX-tl
GX1(NX2>=REALIGAMNl
CALL PROC1CGX1,GXB,+1,+l,NX1l
DO 7 KX=l, NX 
CINCKXl=ClNCKX)-CN*(-1l**CKX-l)

7 GXCKXl=-1. lt(GXACKXl+GXACKX))
222 RETURN

END

PROC 1
SUBROUTINE PROCt(Xt, X, II, IC,NX1)
DIMENSION XC321,XJ(171
IM=IC
IF( I I. EQ. 1 I IM=l
A=FLOATCII>
DO 1 1=1,NXl
X(2*NX1-1+1)=A*X1CI+1l*FLOATCIM)
X(Il=Xl(I>*FLOAT<IM>

1 CONTINUE
IFIil. EQ. -1) X(NXl+ll=O.
IF I I I. E Q. -1 l X C 1 > =O.
RETURN
END
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Al. Program AREA

Dette programmet beregner arealutslipp i nedre Telemark for

9 komponenter til bruk i modellberegninger av fotokjemiske

oksydanter. Det er basert på utslippsoversikten som er be-

skrevet i vedlegg A i hovedrapporten for prosjektet (1).

I programmet leses innbyggertallet, antall bil-km/dag og

skogdekningsgrad for lxl krn2 ruter innen beregningsområdet på

16x32 km. Videre leses det totalutslipp for 9 kategorier, molekyl­

vekter samt en fordelingsmatrise for hydrokarboner, kfr. tabell

Al.

Tabell Al: Fordeling (vekt%) for hydrokarboner, Grenland 

Utslipp Ikke- Formaldehyd Acetaldehyd
n- 

Etylen Xylen 
Propy-

kg/d reaktiv butan len

Bensin 4500 13 1 1 20 20 20 20

Diesel 2000 12 2 1 15 15 25 30

Forbren-
ning,olje 400 70 0 0 10 10 5 5

Maling, 
lakk 2500 17 1 2 10 15 50 5

Lagring 800 5 0 0 so 30 10 5

Renseri 200 50 0 0 10 30 5 5

(Etylen) (100)

Skog 3500 10 10 10 10

Ut fra dette beregnes det så 19 utslippsfelter, X(l-9), Y(l-6)

og T(l-4) som angir midlere døgnutslipp i molekyler/time•m3

innen hver kvadratkilometer fra henholdsvis trafikk, annen

virksomhet og utslipp fra skog.

Tabell A2 (tabell 3.1 foran) viser hvilke kilaegrupper som bidrar

til de enkelte forurensningskomponentene. De 19 feltene er lagt

opp på filen EMIS.
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Tabell, A2: Utslippsfelter på f-ilen EMIS. 

X y T

?ormaldehyd Xl Yl - 
Acetaldehyd X2 Y2 - 
N-butan X3 Y3 Tl

Etylen X4 Y4 T2

Xylen xs. YS T3

Propylen X6 Y6 T4

co X7 - - 
NO-N X8 - - 
NO2-N X9 - - 

Når vi i hovedprogrammet skal ha utslippsdata, må filen til­

knyttes programmet ved kontrollkortet

ATTACH,TAPEl,EMIS,ID=NILU. 

For hver time leses disse feltene ned, X-feltene ganges med

uke- og døgnfaktorene for trafikk, Y-feltene for annen trafikk,

mens T-feltene brukes som de er. Programmet skriver ut TRAF,

BEF og SKOG-feltene, samt totalutslippsfelt for hver av de

9 komponentene.

A2. Ut gangsdata

1. kort leses i linje 36

Format 16 F5.0

( (TRAF (I,J), I = 1, IM) , J = l,JM) 32 kort med trafikktetthets-
data

( ( BEF ( I , J ) , I = 1, IM) , J = l,JM) 32 kort med befolkningstetthet

((SKOG(I,J), I = 1, IM) , J = l,JM) 32 kort med skogdekning

2. kort leses i linje 54 og 55.

Format (9 F5.0)

(UTSL(I), I= 1,9) Utslipp av hydrokarboner fra bensin, diesel,

forbrenning, maling/lakk, lagring, renseri,

CO, NOx-N, skog,angitt i kilo/døgn

(AMOL(I), I= 1,9) Molekylvekter for utslippskomponentene
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3. kort leses i linje 56.

Format (2X,6F4.2)
((FAK(I,J), I= 1,6), J = l,8)Fordelingsmatrise ifølge

tabell Al.

A3. Programutskrift
AREA

5 

10

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

15

.c
C 
C 
C 

20

25

30

35

PROGRAM AREA ( I NPIJT, OU TPlJT, TAPE l. TAPE2)
Ar<EA LESF'R

TRAFIKK-KART
BE f-' OU(N-KART
Sl<OG--+<ART
TO ·1 ALUTSLI PP FOR 8 KATE.GOR I ER < KG/D0GN >

C IFLG TABELL 1 t NOTAT 5. 1. 79 V/ JØS).
MOLVEKTER FOR 9 KOMPONENTER
FORDELINGSMATRISE

( JFLG TABELL 2 I NOlAT 5. 1. 79 V/ J0S)
AREA LEGGER FA FILE t FELTENE X,Y,T

SENF.RE KAN DISSF. L.F..SES NEO I EHIS OG GANGES MEO UKEDAG­
FA K TORF.R OG DØGNFORDELI NGSFAKTORER
OG LITSI..IPPF.T I 9 KOMPONENT-FLAK LEGGES PA NY FILE
FORDELT PA DE RIKTIGE FLAKENE, NULL ELLERS
UT Sl. I PPSFl.AKENf:. Lf:.SES St'!t NED FOR HVERT TI DSSTEP I UTSL

COMMON/DIM/ IM, ,JM, IMt. JNl. OX, OT, DZ (3), ll)AG, V(3), IR, IM2, ,JM2
COMMON /HOVE/

A X< t6, 32, 9), YC 11:,, ~~2, 6), T( 16, 32, 4), 
lTRAF( 16, 32), BEFC 16, 32), SKOG( 16, 32), U( 16, 32, 9), Z( 16, 32, 67) 

COMMON /UTSI UTSL(9),AMOL(9),AVOGA
COMMON /FAKl'/ FAK(6,8)
DIMENSION XX<9),YY(9l,TT(9),~A(9)
DZ< 1 >=50.
IM=16 A ,JM=>32 AIR=IM*JM A V(ll=lOOO. *1000. *DZ(l)

C 1 FOHMAL.DEHYI.J 2 ACETALOEHYO 3 N-BUTAN 4
C 6 PROPYLEN 7 CO 8 NO-N 9 N02-N
C 17 18 25 23 26 24 16 2 '29 

AVOGA=6. 02257E+23
AVOG=AVCJGA*lOOO. /(24*V(1))

C X ER TRAFIKK-FORDELT I MOLEKYLER/TIME•M3
C V ER 81:::FOLKN-FOROELT J MOLEKYLER/Til1E*M3
C TER SKOG -FORDELT I MOLEKYI..ER/TIME*M3
C I RUTE 0ST-VEST
C J RUTE NORD-SYD

READ 101,TRAF,BEF,SKOG
101 FORMAT (16F5. Ol

STRAF=S kF.F=O.

ETYLEN 5 XYLEN

40

45

50 

55

60

SSK=O
00 1 I= 1, IR
STRAF=STRAF+TRAF(I)
SSK=SSK+SKOG(I)

1 SBEF=SB~F+B~F(Il
PRINT 103,STRAF,SBF.:F,SSK

103 FORMAT (3Fl0. 0)
NIV=l A ITID=O A Cl=O. 0 
NL,..20
CALL SKRV (NL, 1,NIV, ITID,Cll
cr-r. 0 
NL=NL+l
CALL SKRV (NL., 1, NIV, JTID, CI)
NL=NL+l
CALL SKRV (Nl., l,NIV, ITID,Cll
READ 10 L. UTSL
READ 101,AMOI..
READ 102,FAK

102 FORMAT <2X,6F4. 2)
IS=l
00 10 K=1. 9 
YY<K)=O. 0
TT(K>=O. 0

10 FA<Kl=AVOG/AMOL<K>



70 - 

65

70

75

80

85

90

95

100 

105 

110 

AREA (forts.) 
DO 99 J=l,JH A 00 99 I=l, IH
BE=BEF< I,.J)/SBF.F A TR:aTRAF<I,d)/STRAF A SK=SKOG(I,J)/SSK
FTR==O. 68*TR A FBE=O. 32*BE A FSU=FTR+FBE
DO 11 K-=t. 6 
UT=UTSL(ll*FAK(K, 1l+UTSL(2l*FAK<K,2)
XX 0( )=FTR*UT
YY(K)=FBE*Ul'

11 CONTINUE
00 12 L=3,6
DO 12 K=l. 6

12 YY(Kl=YY(Kl+UTSL<U*FAK<K, Ll*BE
XX(7)=UTSL(7)*FSU
X8 =UTSl.(8)*FSU
XX(8)=X8*0. 95 A XX<9>=X8*0. 05
L:IS
DO 13 K=!. 9
X<Ll=XX(Kl*FA(K)
IF (K. GT. 61 GO TO 13 
Y(Ll=YY <KH•FA<K>

13 L=L+IR
L=IS
DO 14 K=3,6
TTCKl=UTSLC9)*FAKCK,8l*SK
T<L>=TT(Kl*FA(Kl

14 L=L+IR
L=IS
DO 15 K=!. 9
U(ll=XX(K)+YY<Kl+TT<Kl

15 L=L+IR
IS=IS+l

99 CONTINUE
WRITE'( 1) X, Y, T 
DO 20 K=l, 9 
CI=O. 0 A L=K+22
CALL SKRVCL,K,NIV, ITID,Cil

20 CONTINUE
IF CITIC. EQ. 0) GO TO 92
ITID=l 
1S=9 A I=l 
DO 90 M=l,22
N=M
NIV=l A ITID=O A CI•O. 0 
CALL SKRV(N, I, NIV, ITID, CI)
I=I+l A IF CI. GT. IS) I=l

90 CONTINUE
92 CONTINUE

STOP
END
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components.
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