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C"$@R"b (DJBB" B@ &@2*,6FH&4`

( AbH>"*P"H"b F,FF4b, /,>,&",
3-5 4`:b 1996 (@*")
AJ>8H 5 e) BD,*&"D4H,:\>@6 B@&,FH84 *>b

)3=!;3Q+E7?+ ;?)+93C?%!=3+ 3 ?O+=7! %?1)+5EG%3a =! ]7?E3EG+;Y

)@8:"* @ N@*, D"$@HZ ;,0*J>"D@*>@6 F@&<,FH>@6 BD@(D"<<Z B@ 8@<B:,8F>@<J

<@>4H@D4>(J &@2*,6FH&4b 2"(Db2>,>4b &@2*JN" >" ^8@F4FH,<Z ( ;EA 7;)

I. %%+)+=3+

1. % B,D4@*, BD@T,*T46 B@F:, BD@&,*,>4b R,HZD>"*P"H@6 F,FF44 C"$@R,6 (DJBBZ B@

&@2*,6FH&4`, O,>HD BD@(D"<<Z ;EA 7; 4 F@HDJ*>4R"`V4, F >4< JRD,0*,>4b BD@&,:4

D"2:4R>Z, @P,>84, 8@H@DZ, B@*D@$>@ @B4FZ&"`HFb & ,0,(@*>@< *@8:"*, BD@(D"<<Z

1996 (@*". %@ 4FB@:>,>4, D,T,>4b 3FB@:>4H,:\>@(@ @D(">" B@ 7@>&,>P44, BD4>bH@(@ >" ,(@

HD4>"*P"H@6 F,FF44 (ECE/EB.AIR/46, BD4:@0,>4, I, D"2*,: 3.6), & >"FH@bV,< *@8:"*,

B@*ZH@04&"`HFb @F>@&>Z, &Z&@*Z, F*,:">>Z, & D,2J:\H"H, ^H4N @P,>@8.

)@8J<,>HZ, B@*(@H@&:,>>Z, B@* DJ8@&@*FH&@< 4:4 B@ BD@F\$, 3FB@:>4H,:\>@(@ @D(">"
B@ 7@>&,>P44 @ HD">F(D">4R>@< 2"(Db2>,>44 &@2*JN" >" $@:\T4, D"FFH@b>4b,
BD,*>"2>"R,>Z *:b E9I/+#=?'? B@:\2@&">4b BD"&4H,:\FH&"<4 4 @D(">42"P4b<4,
BD4>4<"`V4<4 JR"FH4, & D"$@H, 3FB@:>4H,:\>@(@ @D(">", 4 <@(JH B,D,*"&"H\Fb

("2,H"< 4:4 B,D4@*4R,F84< 42*">4b< H@:\8@ & H@< F:JR",, ,F:4 3FB@:>4H,:\>Z6
@D("> E=3;!+G ?'C!=3Q+=3+ F 4N D"FBD@FHD">,>4b.

GE.96-30766 (R)
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II. )3=!;3Q+E7?+ ;?)+93C?%!=3+

2. C"$@R"b (DJBB" B@ &@2*,6FH&4` >" F&@,6 *&,>"*P"H@6 F,FF44 & 1994 (@*J F@R:"

*4>"<4R,F8@, <@*,:4D@&">4, 8:`R,&Z< ^:,<,>H@< *":\>,6T,(@ D"2&4H4b @D4,>H4D@&">>@6 >"

&@2*,6FH&4, *,bH,:\>@FH4 & D"<8"N 7@>&,>P44. #Z:@ BD,*:@0,>@ @FJV,FH&:bH\

*,bH,:\>@FH\ B@ *4>"<4R,F8@<J <@*,:4D@&">4` & *&JN D"2:4R>ZN JD@&>bN/ <"FTH"$"N @N&"H":

a) ;EA 7; & F@HDJ*>4R,FH&, F >"P4@>":\>Z<4 P,>HD"<4 F$@D" *">>ZN 4

BD4(:"T,>>Z<4 ^8FB,DH"<4 B@ &@BD@F"< <@*,:4D@&">4b $J*,H B@DJR,>@ BD4<,>,>4,

*4>"<4R,F8@(@ <@*,:4D@&">4b >" &Z*,:,>>ZN JR"FH8"N; 4

b) 7@@D*4>"P4@>>@<J P,>HDJ B@ &@2*,6FH&4` ( 7O%/RIVM) $J*,H B@DJR,>@

BD4<,>,>4, <@*,:,6 >" D,(4@>":\>@6 @F>@&,.

3. GD4 N@D@T@ 42&,FH>Z, @D4,>H4D@&">>Z, >" BD@P,FFZ *4>"<4R,F84, <@*,:4 (MAGIC,
SAFE 4 SMART) $Z:4 @H8":4$D@&">Z F 4FB@:\2@&">4,< *">>ZN B@ BbH4 @H@$D">>Z<

JR"FH8"< ;EA 7;. ?F>@&>"b P,:\ ^H@(@ BD@,8H" 2"8:`R":"F\ & @P,>8, *4>"<4R,F8@6

D,"8P44 >" D"2:4R>Z, FP,>"D44 @F"0*,>4b, &8:`R"b B@F:,*FH&4b @FJV,FH&:,>4b AD@H@8@:"

@H>@F4H,:\>@ *":\>,6T,(@ F@8D"V,>4b &Z$D@F@& F,DZ ( AE2), FP,>"D4b <"8F4<":\>@

&@2<@0>@(@ F@8D"V,>4b ( ;%E) 4 *&JN FP,>"D4,& *:b &Z$D@F@& NOx. ?F"0*,>4,

D"FFR4HZ&":@F\ F 4FB@:\2@&">4, <"HD4P B,D,>@F" +;+A 4 H,8JV4N B:">@& F@8D"V,>4b

&Z$D@F@&, @L4P4":\>@ *@&,*,>>ZN *@ F&,*,>4b +]7 ??= & @H>@T,>44 2000, 2005 4

2010 (@*@&, b&:b`V4NFb 8@>HD@:\>Z<4. E@R,H">4b HD,N FP,>"D4,&, 4FB@:\2@&">>ZN *:b

@P,>84, B@8"2">Z & BD4&@*4<@6 >40, H"$:4P,, " BD4<,D D,2J:\H"H@& <@*,:4D@&">4b >"

>@D&,0F8@< JR"FH8, 8@<B:,8F>@(@ <@>4H@D4>(" #4D8,>,F - >" D4FJ>8, >40,.

G"$:4P"

GD4 FP,>"D4b, 4FB@:\2@&">>Z, *:b BD@(@>@& *4>"<4R,F8@6 <@*,:4

4 BD,*FH"&:b`V4, &@2<@0>Z, *4"B"2@>Z $J*JV,(@ @F"0*,>4b

="4<,>@&">4, FP,>"D4b SO2 NOx NHy

(A) >"4:JRT46 BD@(>@2 AE2 FJV,FH&J`V46

JD@&,>\

FJV,FH&J`V46

JD@&,>\

(B) >40>46 BD,*,: ;%E -30% FJV,FH&J`V46

JD@&,>\

(C) &,DN>46 BD,*,: FJV,FH&J`V46

JD@&,>\

FJV,FH&J`V46

JD@&,>\

FJV,FH&J`V46

JD@&,>\

4. AD4<,>,>4, <@*,:,6, BD,*>"2>"R,>>ZN *:b 8@>8D,H>ZN JR"FH8@&, H"80, @$,FB,R4&",H

BD"8H4R,F8J` BD@&,D8J *:b <@*,:4D@&">4b & D,(4@>":\>@< <"FTH"$,, 8@@D*4>4DJ,<@(@

7@@D*4>"P4@>>Z< P,>HD@< B@ &@2*,6FH&4` ( 7O%/RIVM). ]H@H BD@,8H L4>">F4DJ,HFb
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E@&,H@< <4>4FHD@& F,&,D>ZN FHD"> 4 @FJV,FH&:b,HFb & 8"R,FH&, F@&<,FH>@(@ BD@,8H"

O,>HD@< AD@(D"<<Z ;EA 7; >" $"2, K4>:b>*F8@(@ 4>FH4HJH" @ND">Z @8DJ0"`V,6 FD,*Z

( M,:\F4>84, K4>:b>*4b) 4 R,HZD\<b <@*,:4DJ`V4<4 P,>HD"<4 ( 7O%/RIVM, #4:\HN@&,>,
=4*,D:">*Z; '4*D@:@(4R,F846 4>FH4HJH, I@:4>(L@D*, E@,*4>,>>@, 7@D@:,&FH&@;
9J>*F846 J>4&,DF4H,H, 9J>*, S&,P4b; 4 =@D&,0F846 >"JR>@- 4FF:,*@&"H,:\F846 4>FH4HJH

&@*>ZN BD@$:,<, ?F:@, =@D&,(4b).

5. ):b BbH4 @H@$D">>ZN JR"FH8@& N"D"8H,D>" D"2:4R>"b >"(DJ28" @F"0*,>4b, 4 @>4

@$:"*"`H D"2:4R>Z<4 &@*@F$@D>Z<4 N"D"8H,D4FH48"<4. A@^H@<J ^H4 JR"FH84 BD,*FH"&:b`H

T4D@846 *4"B"2@> &@2<@0>@6 $J*JV,6 D,"8P44 >" "H<@FL,D>J` >"(DJ28J. ?F>@&>Z<4

&Z&@*"<4, B@:JR,>>Z<4 >" @F>@&, D,2J:\H"H@& @FJV,FH&:,>4b BD@,8H" ( BD,*FH"&:,>Z &

,0,(@*>@< *@8:"*, 1996 (@*" ;EA 7; (Forsius et al .)), b&:b`HFb F:,*J`V4,:

a) *4>"<4R,F84, <@*,:4 <@(JH JFB,T>@ BD4<,>bH\Fb 8 *">>Z<, B@:JR,>>Z< >"

JR"FH8"N ;EA 7;;

b) >" &@*@F$@D"N/ JR"FH8"N >"$:`*",HFb *4>"<4R,F8"b D,"8P4b >" 42<,>,>4b &
&Z$D@F"N/ @F"0*,>44. ="(DJ28" @F"0*,>4b, 8@H@DJ` <@0,H &Z>,FH4 :`$@6 JR"FH@8, H"84<

@$D"2@<, 2"&4F4H @H BD@*@:04H,:\>@FH4 &D,<,>4, BD@T,*T,(@ B,D,* &@2>48>@&,>4,<

D,"8P44. A@^H@<J *4>"<4R,F84, <@*,:4 >,@$N@*4<Z 8"8 P,>>@, *@B@:>,>4, *:b <,H@*@&

>" @F>@&, >,42<,>b`V4NFb &,:4R4> BD4 JF:@&44, RH@ 4<,`HFb >"*:,0"V4, *">>Z,;

c) HD4 <@*,:4 (MAGIC, SAFE 4 SMART), 4FB@:\2@&"&T4,Fb BD4 B@*(@H@&8, ^H@(@

4FF:,*@&">4b, *":4 & P,:@< B@F:,*@&"H,:\>Z, D,2J:\H"HZ, RH@ &F,:b,H J&,D,>>@FH\ & @P,>8,

FP,>"D4b;

d) BD4<,>,>4, FP,>"D4b " >"4:JRT,(@ BD@(>@2"" ( &8:`R",H B@F:,*FH&4b BD4<,>,>4b

&H@D@(@ BD@H@8@:" B@ F,D, 4 >Z>,T>46 JD@&,>\ &Z$D@F@& NOx) *":@ &@ <>@(4N F:JR"bN

D,2J:\H"H, 2"8:`R"`V46Fb & FH"$4:42"P44 B@*84F:,>4b B@R&Z, N@Hb >, &F,(*" @H<,R":@F\

2>"R4H,:\>@, J:JRT,>4, B@:@0,>4b;

e) ^H4 <@*,:4 F:,*J,H BD4<,>bH\ >" $@:\T,< R4F:, JR"FH8@& ;EA 7; *:b

B@&ZT,>4b RJ&FH&4H,:\>@FH4 (D"*4,>H" 4 D"FT4D,>4b (,@(D"L4R,F8@(@ @N&"H";

f) >,@$N@*4<" *@B@:>4H,:\>"b D"$@H" *:b F@&,DT,>FH&@&">4b @B4F">4b F&b2">>ZN F

"2@H@< BD@P,FF@& & *4>"<4R,F84N <@*,:bN.

III. ?O+=7! %?1)+5EG%3a ?E!/)+=3a !1?G!

6. C"$@H" B@ @P,>8, &@2*,6FH&4b @F"0*,>4b "2@H" >" ^8@F4FH,<Z BD@&@*4HFb O,>HD@<

BD@(D"<<Z, 4 B,D&Z, D,2J:\H"HZ $Z:4 BD,*FH"&:,>Z & ,0,(@*>@< *@8:"*, 1995 (@*".
':"&>"b P,:\ 2"8:`R":"F\ & B@:JR,>44 ^<B4D4R,F84N 8D4H4R,F84N B@D@(@&ZN &,:4R4> *:b

@F"0*,>4b N, " H"80, & JFH">@&:,>44 *:b D"2:4R>ZN ^8@F4FH,< B,D,<,>>ZN &,:4R4>,
F&b2">>ZN F >"FZV,>4,< 4 &ZV,:"R4&">4,< N. EJV,FH&J`H 2>"R4H,:\>Z, B@H,>P4":\>Z,
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&@2<@0>@FH4 *:b F@&<,V,>4b D,2J:\H"H@& H"84N 4>H,>F4&>ZN 4FF:,*@&">46 F D,(4@>":\>Z<4
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*">>Z<4 <@>4H@D4>(" F P,:\` BD4<,>,>4b *">>ZN, B@:JR,>>ZN >" JD@&>, BD@P,FF", BD4

D,T,>44 &@BD@F@& D,(4@>":\>@(@ <"FTH"$". C,2J:\H"HZ D"FR,H@& BD,*FH"&:,>Z & ,0,(@*>@<

*@8:"*, 1996 (@*".

7. #":">FZ B@FHJB:,>4b- J*":,>4b D"FFR4HZ&":4F\ B@ @H*,:\>@FH4 & <"FTH"$"N JR"FH8" 4

&@*@F$@D". ):b B@:JR,>4b >"4:JRT,6 &@2<@0>@6 @P,>84 4H@(@&@(@ @F"0*,>4b N
4FB@:\2@&":4F\ 42<,D,>4b 8"8 @$V,(@ @$X,<" @F"0*,>4b, H"8 4 8@:4R,FH&" @F"*8@&,
BD@>48"`V4N F8&@2\ B@:@( :,F". 7@DD,:bP4@>>Z6 ">":42 BD@&@*4:Fb <,0*J &ZN@*@< N 4

*DJ(4<4 B@H@8"<4 4 @$X,<"<4 "2@H" & ^8@F4FH,<,. ):b P,:,6 FH"H4FH4R,F8@(@ ">":42"

*">>Z, B@ *&J< ^8@F4FH,<>Z< ^8FB,D4<,>H"< - EXMAN 4 NITREX (Tietema and Beier,
1995; Wright and Tietema, 1995) - H"80, $Z:4 &8:`R,>Z *:b J&,:4R,>4b R4F:"

>"$:`*,>46 4 (D"*4,>H" @F"0*,>4b N.

8. ?F>@&>Z<4 &Z&@*"<4 @P,>84 b&:b`HFb F:,*J`V4,:

a) 8D4H4R,F846 B@D@( @F"0*,>4b & D"2<,D, @8@:@ 9-10 8( N/ ("/ (@* @$ZR>@

J8"2Z&":Fb $":">F"<4 B@FHJB:,>4b- J*":,>4b, " F@B@FH"&4<Z, D,2J:\H"HZ $Z:4 B@:JR,>Z &

N@*, >,F8@:\84N BD,*Z*JV4N @P,>@8. E:,*J,H BD42>"H\, @*>"8@, RH@ D"FF<@HD,>>Z,

F4FH,<Z >,@$b2"H,:\>@ b&:b:4F\ JFH@6R4&Z<4, 4 *"0, JR"FH84 F >4284< JD@&>,< @F"0*,>4b

<@(JH & 4H@(, FH">@&4H\Fb >"FZV,>>Z<4, ,F:4 "2@H >, J*":b,HFb 42 F4FH,<Z;

b) @HH@8 "2@H" >"N@*4HFb & H,F>@6 &2"4<@F&b24 F H"84<4 N"D"8H,D42J`V4<4

^8@F4FH,<J B,D,<,>>Z<4 &,:4R4>"<4, 8"8 @F"0*,>4, N, 8@>P,>HD"P4b N & @D(">4R,F8@<

&,V,FH&, 4 N&@, H,8JV,(@ (@*" 4 B@H@8 N & :,F>@6 B@*FH4:8,. !>":@(4R>Z, D,2J:\H"HZ

$Z:4 B@:JR,>Z & 4FF:,*@&">4bN EXMAN4 NITREX (Tietema and Beier, 1995; Wright
and Tietema, 1995);

c) FJV,FH&J`H F,D\,2>Z, B@H,>P4":\>Z, &@2<@0>@FH4 *:b 4FB@:\2@&">4b H"84N

FH"H4FH4R,F84N 2"&4F4<@FH,6, JFH">@&:,>>ZN *:b 4>H,>F4&>@ 42JR"&T4NFb JR"FH8@&, &

F@R,H">44 F *">>Z<4 D,(4@>":\>@(@ <@>4H@D4>(" ( >"BD4<,D, *">>Z, ;EA B@ :,F"< 4

;EA B@ &@*>Z< D,FJDF"<) *:b BD4<,>,>4b *">>ZN, B@:JR,>>ZN >" JD@&>, BD@P,FF@&, BD4

D,T,>44 &@BD@F@& D,(4@>":\>@(@ <"FTH"$";

d) F:,*J,H B@FH@b>>@ BD4:"("H\ JF4:4b *:b F@&,DT,>FH&@&">4b F$@D" 4

BD,*FH"&:,>4b *">>ZN & D"<8"N ;EA 7; *:b J&,:4R,>4b R4F:" JR"FH8@& F *@FH"H@R>Z<

8@:4R,FH&@< *">>ZN *:b BD@42&,*,>4b B@*D@$>ZN @P,>@8 &@2*,6FH&4b.

IV. AC?%+C7! ;?)+9+5 ?E!/)+=3a ??A7;

9. ;@*,:\ ??A7; ( @P,>8" @F"0*,>4b B@*84F:b`V4N 8@<B@>,>H@& & <":@< <"FTH"$, &

+&D@B,) 4FB@:\2J,HFb *:b B@:JR,>4b BD@(>@2" @F"0*,>4b *:b D"FR,H@& 8D4H4R,F84N >"(DJ2@8

& ,&D@B,6F8@< <"FTH"$,. ?P,>8" FJN@(@ @F"0*,>4b F 4FB@:\2@&">4,< <@*,:4 ??A7;

BD@42&@*4HFb F B@<@V\` <,H@*" &Z&,*,>4b ( H. ,. &Z&@*4HFb 42 8@>P,>HD"P44 4 F8@D@FH4

@F"0*,>4b). ),6FH&,>>@FH\ <@*,:4 ??A7; @P,>4&":"F\ F 4FB@:\2@&">4,< *">>ZN B@
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@F"*8"<, BD@>48"`V4< F8&@2\ B@:@( :,F", >" JR"FH8"N ;EA 7; 4 *DJ(4N JR"FH8"N &

+&D@B,. AD@&,D8" 4 D"2D"$@H8" <@*,:4 BD@&@*4:"F\ & RIVM & =4*,D:">*"N (van Leeuwen
et al .). C,2`<, D,2J:\H"H@& BD4&@*4HFb & ,0,(@*>@< *@8:"*, 1996 (@*". #Z:4 F*,:">Z

F:,*J`V4, @F>@&>Z, &Z&@*Z:

a) 2>"R4<Z, 2"&4F4<@FH4 $Z:4 JFH">@&:,>Z <,0*J F<@*,:4D@&">>Z< FJN4<

@F"0*,>4,< 4 FJN4< @F"0*,>4,< 4 @F"0*,>4,<, FBD@(>@24D@&">>Z< >" @F>@&, 42<,D,>4b

8@:4R,FH&" @F"*8@&, BD@>48"`V4N F8&@2\ B@:@( :,F", 4 @$V4N @$X,<@& @F"0*,>4b.
?*>"8@ D"2$D@F, @F@$,>>@ *:b SOx 4 NOx, $Z: 2>"R4H,:\>Z<. 7"8 BD,*B@:"(",HFb, ^H@

&Z2&">@ & 2>"R4H,:\>@6 FH,B,>4 $@:,, >428@6 D"2D,T"`V,6 FB@F@$>@FH\` <@*,:4 +;+A,
B@ 8@H@D@6 D"FFR4HZ&"`HFb B@8"2"H,:4 8@>P,>HD"P44 & &@2*JN,, 4FB@:\2J,<Z, & ??A7;;

b) RH@ 8"F",HFb NHx, Ca 4 K, H@ & <@*,:4, 8"8 BD,*FH"&:b,HFb, >,*@FH"H@R>@

JR4HZ&",HFb FJN@, @F"0*,>4, BD4 $@:,, &ZF@84N JD@&>bN @F"0*,>4b; &@2<@0>@, ^H@

BD@4FN@*4H &F:,*FH&4, 4FB@:\2@&">4b " L@>@&ZN" 8@>P,>HD"P46 &@2*JN", & H@ &D,<b 8"8

<@0,H BD@4FN@*4H\ *@B@:>4H,:\>@, B@FHJB:,>4, 42 <,FH>ZN 4FH@R>48@&;

c) BD4 4FB@:\2@&">44 @*>4N H@:\8@ *">>ZN ;EA 7; $Z:" JFH">@&:,>" 2>"R4<"b

2"&4F4<@FH\ <,0*J F<@*,:4D@&">>Z< 4 42<,D,>>Z< FJN4< @F"0*,>4,< *:b &F,N

8@<B@>,>H@&, 2" 4F8:`R,>4,< NHx;

d) >"4$@:,, 2>"R4H,:\>"b >,@BD,*,:,>>@FH\ B@ <@8D@<J @F"0*,>4` BD@(>@24DJ,HFb &

D"6@>"N F >428@6 B:@H>@FH\` 42<,D,>46, RH@ BD4&@*4H 8 @H>@F4H,:\>@ F,D\,2>Z< @T4$8"<

4>H,DB@:bP44 ( H. ,. & `0>@6 4 &@FH@R>@6 +&D@B,).

V. ?O+=7! %?1)+5EG%3a ?E!/)+=3a N 4 S =! C!EG3G+9[=?EG[

10. ?P,>8" &@2*,6FH&4b @F"0*,>4b N 4 S >" D"FH4H,:\>@FH\ BD@&@*4:"F\ & ?H*,:,

^8@:@(4R,F84N @P,>@8, E9I, S&,P4b. %@2*,6FH&4, @F"0*,>4b 2"(Db2>4H,:,6 >" BD4D@*>J`

D"FH4H,:\>@FH\, &8:`R"b 8"8 *,D,&\b, H"8 4 D"FH4H,:\>@FH\ >40>,(@ bDJF", b&:b,HFb @*>@6

42 P,>HD":\>ZN BD@$:,< @P,>84 4 BD@(>@24D@&">4b &@2*,6FH&4b. ':"&>Z<4 P,:b<4 BD@,8H"

$Z:4 42JR,>4,: i) BD4(@*>@FH4 *">>ZN ;EA 7; *:b @P,>84 &@2*,6FH&4b >"

D"FH4H,:\>@FH\; 4 ii) >Z>,T>,(@ F@FH@b>4b D"FH4H,:\>@FH4 >" JR"FH8"N ;EA 7; B@

@H>@T,>4` 8 JF:@&4b< @8DJ0"`V,6 FD,*Z 4 @F"0*,>4` 2"(Db2>4H,:,6. 3FB@:\2@&":4F\

<,H@*Z 8@DD,:bP44 4 D,(D,FF44. C,2J:\H"HZ B@*ZH@04&"`HFb & ,0,(@*>@< *@8:"*,

1996 (@*", 4 F*,:">Z F:,*J`V4, &Z&@*Z:

a) F@FH"& &4*@& ^B4L4H>ZN :4T"6>48@& >" FH&@:"N *,D,&\,& @H:4R":Fb *DJ( @H

*DJ(" >" D"2:4R>ZN JR"FH8"N, @F@$,>>@ H"8@, D"2:4R4, $Z:@ 2"<,H>@ <,0*J FHD">"<4

F,&,D>@6 4 P,>HD":\>@6 +&D@BZ. ED,*>46 4>*,8F RJ&FH&4H,:\>@FH4 ^B4L4H>ZN :4T"6>48@&

>" FH&@:"N *,D,&\,& >"N@*4:Fb & 2"&4F4<@FH4 @H >"$:`*"&T,(@Fb (D"*4,>H" @F"0*,>4b;

b) D"FH4H,:\>@FH\ >40>,(@ bDJF", ,FH,FH&,>>@, &,F\<" @H:4R":"F\ *DJ( @H *DJ(" >"

JR"FH8"N ;EA 7; & D"2:4R>ZN FHD">"N. ED,*>46 8@^LL4P4,>H @HFJHFH&4b JFH@6R4&@FH4 8
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84F:@H"< 4 FD,*>46 8@^LL4P4,>H B@HD,$:,>4b "2@H" B@*&,D(":4F\ 8@DD,:bP44 B@ @H>@T,>4`

8 8@>P,>HD"P4b< N 4 S & B@R&,>>ZN &@*"N, @*>"8@ >, B@ @H>@T,>4` 8 8@>P,>HD"P4b<,
8@H@DZ, F@*,D0":4F\ & @F"0*,>44;

c) F@@H>@T,>4, <,0*J S 4 N $Z:@ :4>,6>Z< & "H<@FL,D>@< @F"0*,>44. G"8@,

F@@H>@T,>4, 42<,>b:@F\ & B@R&,>>ZN &@*"N >" $,*>ZN $4@(,>>Z<4 &,V,FH&"<4 JR"FH8"N,
@F@$,>>@ & F,&,D>ZN N&@6>ZN :,F"N, >@ @FH"&":@F\ :4>,6>Z< >" $@("HZN $4@(,>>Z<4

&,V,FH&"<4 JR"FH8"N, & @F>@&>@< & P,>HD":\>@6 +&D@B,. G"8@, 42<,>,>4, <@0,H $ZH\

&Z2&">@ D"FH4H,:\>@FH\` &F:,*FH&4, ,, D@:4 & $4@(,@N4<4R,F84N BD@P,FF"N;

d) <@>4H@D4>( D"FH4H,:\>@FH4 b&:b,HFb B@:,2>Z< *:b @HD"0,>4b &@2*,6FH&4b

"H<@FL,D>@(@ @F"0*,>4b 4 N4<4R,F8@(@ F@FH"&" B@R&,>>ZN &@*, @F@$,>>@ & @H>@T,>44 S
4 N, 4 <@0,H $ZH\ 4FB@:\2@&"> BD4 @P,>8, B@F:,*FH&46. %@2<@0>@FH4 <@>4H@D4>("

D"FH4H,:\>@FH4 $J*JH &@2D"FH"H\ B@ <,D, F@&,DT,>FH&@&">4b BD@P,*JDZ BD,*FH"&:,>4b *">>ZN

;EA 7; 4 BD4 F@&<,FH>@< 4FB@:\2@&">44 D"2:4R>ZN B@*BD@(D"<<, @FJV,FH&:b`V4NFb >"

JR"FH8"N.

EFZ:84EFZ:84*

Annual Report 1996 of ICP Integrated Monitoring. The Finnish Environment
(in press). ICP IM Programme Centre, Finnish Environment Institute,
Helsinki.

Tietema, A. and Beier, C.: 1995. Forest Ecology and Management 71, 143.

Wright, R.F. and Tietema, A. (eds.): 1995. Forest Ecology and
Management 71.

____________

* G,8FH *">>ZN FFZ:@8 &@FBD@42&@*bHFb & H@< &4*,, & 8"8@< @> $Z: B@:JR,>

F,8D,H"D4"H@<.
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)4"(D"<<Z)4"(D"<<Z. 3<4H"P4b3<4H"P4b $"2@&@(@$"2@&@(@ >"FZV,>4b>"FZV,>4b B@R&ZB@R&Z ( *@:,&@,*@:,&@,) *:b*:b JR"FH8"JR"FH8" ;EA;EA 7;7; &&

#4D8,>,F#4D8,>,F ( =@D&,(4b=@D&,(4b) FF 4FB@:\2@&">4,<4FB@:\2@&">4,< HD,NHD,N D"2:4R>ZND"2:4R>ZN *4>"<4R,F84N*4>"<4R,F84N <@*,:,6<@*,:,6

44 FP,>"D4,&FP,>"D4,& @F"0*,>4b@F"0*,>4b A-C ( F<F<. H"$:4PJH"$:4PJ).


