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I. %&,*,>4,%&,*,>4,

1. % F@@H&,HFH&44 F D,8@<,>*"P4,6 7@<4H,H" B@ 4FB@:\2@&">4` 8@F<4R,F8@(@

BD@FHD">FH&" & <4D>ZN P,:bN, BD4>bH@6 >" ,(@ F@D@8 &H@D@6 F,FF441, (@FJ*"DFH&"<-R:,>"<
$Z:@ BD,*:@0,>@ BD,*FH"&4H\ ,0,(@*>Z, *@8:"*Z @ F&@,6 8@F<4R,F8@6 *,bH,:\>@FH4. %
*@B@:>,>4, 8 4>L@D<"P44 @ >"P4@>":\>ZN 4 <,0*J>"D@*>ZN 8@F<4R,F84N BD@(D"<<"N &

^H4N *@8:"*"N <@0,H F@*,D0"H\Fb 4>L@D<"P4b @ B@$@R>ZN &Z(@*"N @H 8@F<4R,F8@6

*,bH,:\>@FH4 4 *DJ(4, F&,*,>4b, 2"BD@T,>>Z, 7@<4H,H@< 4 ,(@ &FB@<@("H,:\>Z<4 @D(">"<4.

2. 3>L@D<"P4b, BD,*FH"&:,>>"b (@FJ*"DFH&"<4-R:,>"<4 8 30 >@b$Db 1999(@*",
F@*,D04HFb & *@8J<,>H, A/AC.105/729. % >"FH@bV,< *@8J<,>H, F@*,D04HFb 4>L@D<"P4b,
8@H@D"b $Z:" BD,*FH"&:,>" (@FJ*"DFH&"<4-R:,>"<4 & B,D4@* F 1 *,8"$Db 1999(@*" B@
25 b>&"Db 2000(@*".

II. ?H&,HZ?H&,HZ, B@:JR,>>Z,B@:JR,>>Z, @H@H (@FJ*"DFH&(@FJ*"DFH&-R:,>@&R:,>@&

KD">P4bKD">P4b
[A@*:4>>Z6 H,8FH >" LD">PJ2F8@< b2Z8,]

1. KD">P4b JR"FH&J,H & BD@(D"<<"N +&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&" (+7!) 4
@FJV,FH&:b,H >"P4@>":\>J` 8@F<4R,F8J` BD@(D"<<J. 3<,>>@ ,6 BD,0*, &F,(@ 4 B@F&bV,>
>"FH@bV46 *@8:"*.

A. )@FHJB)@FHJB 88 8@F<4R,F8@<J8@F<4R,F8@<J BD@FHD">FH&JBD@FHD">FH&J

2. AD@*@:0,>4,< LD">PJ2F8@6 BD@(D"<<Z ")4"<">H" FH":" BD@(D"<<" F@2*">4b D"8,H-
>@F4H,:,6 "!D4">" +7!, 8@H@D"b $Z:" JRD,0*,>" B@ BD,*:@0,>4` ="P4@>":\>@(@ P,>HD"
8@F<4R,F84N 4FF:,*@&">46 (7=+E) 4 8@H@D"b F 1979(@*" @$,FB,R4&",H F"<@FH@bH,:\>@FH\
+&D@BZ & @$:"FH4 8@F<4R,F84N D"8,H->@F4H,:,6. M@Hb KD">P4b &>,F:" 2>"R4H,:\>Z6 &8:"*
& F@2*">4, D"8,HZ->@F4H,:b "!D4">", H,N>4R,F846, BD@<ZT:,>>Z6 4 8@<<,DR,F846 JFB,N
^H@6 BD@(D"<<Z b&:b,HFb 2"F:J(@6 +&D@BZ & P,:@<, 8@H@D"b F<@(:" BD@*,<@>FHD4D@&"H\ F&@4
4F8:`R4H,:\>Z, &@2<@0>@FH4 & D"<8"N D,":42"P44 @$V,6 FHD"H,(44.

3. % 1999(@*J "8H4&>@ @FJV,FH&:b:4F\ D"2:4R>Z, BD@,8HZ.

1. ?FJV,FH&:,>>Z,?FJV,FH&:,>>Z, 2"BJF842"BJF84

4. % H,R,>4, B,D&ZN T,FH4 <,FbP,& (@*" $Z:4 BD@42&,*,>Z H@:\8@ *&" 2"BJF8" (BJF8 116
F@ FBJH>48"<4 Arabsat (!D"$F8"b @D(">42"P4b FBJH>48@&@6 F&b24) 4 Skynet 4 BJF8 117 F@
FBJH>48@< INSAT (3>*46F8"b >"P4@>":\>"b FBJH>48@&"b F4FH,<" H,:,&4*,>4b 4

H,:,8@<<J>48"P46), " &@ &H@D@6 B@:@&4>, (@*" $Z:4 BD@42&,*,>Z &@F,<\ 2"BJF8@&, &8:`R"b
R,H&,DHZ6 2"BJF8 (B,D&Z6 8@<<,DR,F846 2"BJF8) D"8,HZ->@F4H,:b "!D4">-5":

a) BJF8 118 12"&(JFH" (Telkom);
b) BJF8 120 4F,>Hb$Db (Koreasat);
c) BJF8 121 25F,>Hb$Db (Telstar-7);
d) BJF8 122 19@8Hb$Db (Orion-2);
e) BJF8 123 13>@b$Db (GE-4);
f) BJF8 124 3*,8"$Db (Hélios-1B4 Clémentine);
g) BJF8 119 ("!D4">-5") 10 *,8"$Db (D,>H(,>@&F846 FBJH>48 XMM);

1 ?L4P4":\>Z, @HR,HZ ',>,D":\>@6 !FF"<$:,4, BbH\*,FbH R,H&,DH"b F,FF4b, )@B@:>,>4, 20
(A/54/20),BJ>8H 119.
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h) BJF8 125 21*,8"$Db (Galaxy-II).

5. A@F:,*>46 42 2"BJF8@& D"8,HZ->@F4H,:b "!D4">-4" (BJF8 125)$Z: BbH\*,FbH B,D&Z<
B@ FR,HJ BJF8@< & F,D44 JFB,T>ZN 2"BJF8@& ^H@6 D"8,HZ.

2. E@&,DT,>FH&@&">4,E@&,DT,>FH&@&">4, D"8,HZD"8,HZ->@F4H,:b>@F4H,:b " !D4">!D4">-5"

6. AD@&@*4<"b & >"FH@bV,, &D,<b D"$@H" & D"<8"N BD@(D"<<Z "!D4">-5 B:`F"
>"BD"&:,>" >" *@FH40,>4, HD,N P,:,6: a) F@8D"V,>4, 42*,D0,8 BD@42&@*FH&"; b) B@&ZT,>4,
^8FB:J"H"P4@>>ZN 8"R,FH& 8@F<4R,F8@6 H,N>484, & R"FH>@FH4 >" (,@FH"P4@>"D>@6 @D$4H,, F
JR,H@< D@FH" R4F:" H,:,8@<<J>48"P4@>>ZN FBJH>48@&; 4 c) B@&ZT,>4, ^8FB:J"H"P4@>>@6
(4$8@FH4 &,DN>,6 FHJB,>4 BJH,< @$,FB,R,>4b <>@(@8D"H>@(@ B@&H@D>@(@ 2"BJF8"

*&4("H,:\>@6 JFH">@&84, RH@ >,@$N@*4<@ *:b &Z&@*" >" @D$4HJ FBJH>48@&ZN (DJBB4D@&@8.

7. AD@(D"<<" "!D4">-5 B:`F" BD,*JF<"HD4&",H F@2*">4,:

a) FHJB,>4 F *@:(@ND">4<Z< D"8,H>Z< H@B:4&@< (EPS-V),*:b 8@H@D@6 $Z:4 $Z
&@2<@0>Z *:4H,:\>Z, ^H"BZ B"FF4&>@(@ B@:,H" 4 <>@(@8D"H>Z6 B@&H@D>Z6 2"BJF8 (Ariane-5
Versatile), RH@ B@2&@:4H & 2002(@*J &Z&@*4H\ >" (,@FH"P4@>"D>J` @D$4HJ (DJ2 <"FF@6

7,4 H@>>Z;

b) &"D4">H" A 8D4@(,>>@6 &,DN>,6 FHJB,>4 (ESC-A) F *&4("H,:,< Ariane-4 HM7-B,
8@H@D"b B@2&@:4H & 2002(@*J &Z&@*4H\ >" (,@FH"P4@>"D>J` B,D,N@*>J` @D$4HJ (DJ2 &,F@<
9 H@>>;

c) &"D4">H" B 8D4@(,>>@6 &,DN>,6 FHJB,>4 (ESC-B) F >@&Z< *&4("H,:,< Mesco c
&@2<@0>@FH\` B@&H@D>@(@ 2"BJF8", 8@H@D"b B@2&@:4H & 2002(@*J &Z&@*4H\ >"

(,@FH"P4@>"D>J` B,D,N@*>J` @D$4HJ (DJ2 <"FF@6 $@:,, 9 H@>>, " & 2005(@*J - $@:,, 11 H@>>.

B. ;48D@FBJH>484;48D@FBJH>484

8. #:"(@*"Db F@&D,<,>>Z< H,N>@:@(4b< & >"FH@bV,, &D,<b FH">@&4HFb &@2<@0>Z<,
4FB@:\2Jb "BB"D"H <"FF@6 100 8(, @FJV,FH&:bH\ B@:,HZ >, H@:\8@ & P,:bN *,<@>FHD"P44 4
BD@&,D84 H,N>484, >@ 4 *:b BD@&,*,>4b &"0>ZN >"JR>ZN 4FF:,*@&">46 4 *"0, *:b D,T,>4b
BD48:"*>ZN 2"*"R. 7=+E BD4>b: D,T,>4, @ F@2*">44 LD">PJ2F8@(@ <48D@FBJH>48" & P,:bN
J*@&:,H&@D,>4b >"P4@>":\>ZN B@HD,$>@FH,6 & @$:"FH4 >"J84 4 BD48:"*>ZN 2"*"R.

9. AD@(D"<<" 7=+E B@ F@2*">4` <48D@FBJH>48@& 4<,,H HD4 BD,4<JV,FH&":

a) &@2<@0>@FH\ 4FB@:\2@&">4b BD,*:@0,>46 @ 2"BJF8, *@B@:>4H,:\>ZN B@:,2>ZN

>"(DJ2@8;

b) &@2<@0>@FH\ @B,D"H4&>@ 4 F <,>\T4<4 2"HD"H"<4 @FJV,FH&:bH\ B@:,HZ :,(84N

FBJH>48@& & P,:bN BD@&,*,>4b >"JR>ZN 4FF:,*@&">46, D"2&4H4b H,N>484 4 D,T,>4b

BD48:"*>ZN 2"*"R;

c) &@2<@0>@FH\ BD@&,D84 4 *@D"$@H84 $,2 >,@BD"&*">>@(@ D4F8" >@&ZN <,H@*@&

D"2D"$@H84 BD@,8H@& 4 JBD"&:,>4b 4<4.

10. A:">4DJ,HFb ,0,(@*>@ @FJV,FH&:bH\ *&" B@:,H" <48D@FBJH>48@&.

C. A:"HL@D<"A:"HL@D<" Protéus
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11. ):b FBJH>48@& <"FF@6 500 8( 4<,,HFb D,8@>L4(JD4DJ,<"b B:"HL@D<" Protéus,
BD,*>"2>"R,>>"b *:b P,:,6 F&b24, >"$:`*,>4b 1,<:4 4 >"JR>ZN 4FF:,*@&">46. +,

^8FB:J"H"P4b &@2<@0>" >" @D$4H"N @H 400 *@ 1 5008<.

12. ]H@H BD@,8H b&:b,HFb B,D&Z< @BZH@< BD4<,>,>4b >" BD"8H48, FHD"H,(44 H,F>@(@

B"DH>,DFH&" <,0*J 7=+E 4 BD@<ZT:,>>@FH\`. A,D&Z6 B@:,H >" B:"HL@D<, Protéus
F@&,DT4H FBJH>48 Jason,BD,*>"2>"R,>>Z6 *:b <@>4H@D4>(" @8,">4R,F84N b&:,>46 & P,:bN
*@B@:>,>4b D,2J:\H"H@&, J0, B@:JR,>>ZN & D"<8"N B@:,H" FBJH>48" TOPEX-Poseidon
(&ZF@8@H@R>Z6 FBJH>48-&ZF@H@<,D *:b @8,">@(D"L4R,F84N 4FF:,*@&">46 42 8@F<@F"). G"8@,
D,T,>4, @ FB,P4":42"P44 B:"HL@D<Z Protéus7=+E BD4>b: *:b @$,FB,R,>4b &@2<@0>@FH4
@FJV,FH&:bH\ >,*@D@(@FH@bV4, BD@(D"<<Z B@:,H@& BD4 >,$@:\T4N FD@8"N 4N D"2D"$@H84 4

B@*(@H@&84.

13. AD,*JF<"HD4&",HFb H"80, &@2<@0>@FH\ 4FB@:\2@&">4b B:"HL@D<Z Protéus& D"<8"N
BD@(D"<<Z PICASSO/CENA (FBJH>48 *:b >"$:`*,>4b @$:"R>@(@ B@8D@&" 4 "^D@2@:,6 42
8@F<@F"/T4D@84N 8:4<"H@:@(4R,F84N 4FF:,*@&">46 @$:"R>@(@ B@8D@&" 4 "^D@2@:,6), 8@H@D"b
$Z:" @L4P4":\>@ &Z$D">" & 8"R,FH&, F@FH"&>@6 R"FH4 F@(:"T,>4b @ F@HDJ*>4R,FH&, <,0*J

7=+E 4 ="P4@>":\>Z< JBD"&:,>4,< B@ "^D@>"&H48, 4 4FF:,*@&">4` 8@F<4R,F8@(@

BD@FHD">FH&" (=!E!) E@,*4>,>>ZN SH"H@& !<,D484.

D. ;,0*J>"D@*>"b;,0*J>"D@*>"b 8@F<4R,F8"b8@F<4R,F8"b FH">P4bFH">P4b 44 B4:@H4DJ,<Z,B4:@H4DJ,<Z, 8@F<4R,F84,8@F<4R,F84,
B@:,HZB@:,HZ

1. ;,0*J>"D@*>"b;,0*J>"D@*>"b 8@F<4R,F8"b8@F<4R,F8"b FH">P4bFH">P4b

14. %"0>Z< &8:"*@< +&D@BZ & <"H,D4":\>@-H,N>4R,F8@, @$,FB,R,>4, ;,0*J>"D@*>@6
8@F<4R,F8@6 FH">P44 FH">JH 2"BJF84 F B@<@V\` D"8,HZ->@F4H,:b "!D4">-5" "&H@<"H4R,F8@(@
<,0@D$4H":\>@(@ HD">FB@DH>@(@ "BB"D"H" (;G!). ]H4 2"BJF84 FH">JH BD"8H4R,F84< &8:"*@<
& F@&<,FH>J` ^8FB:J"H"P4` FH">P44. 7@>HD"8H >" BD@,8H4D@&">4, 4 F@2*">4, ^H@(@ "BB"D"H"
+7! BD,*@FH"&4:@ L4D<, "!^D@FB"F\b:\-;"HD"".

15. QH@ 8"F",HFb ^H"B" ^8FB:J"H"P44, H@ P,>HD JBD"&:,>4b ;G! >" @D$4H, $J*,H

>"N@*4H\Fb >" $"2, 7=+E & GJ:J2,. G"8@6 &Z$@D <,FH" F@(:"FJ,HFb F 4FB@:\2@&">4,< *:b
2"BJF8@& D"8,HZ->@F4H,:b "!D4">-5" 4 B@&ZF4H D@:\ KD">P44 & JBD"&:,>44 @B,D"P4b<4.

2. A4:@H4DJ,<Z,A4:@H4DJ,<Z, 8@F<4R,F84,8@F<4R,F84, B@:,HZB@:,HZ

16. 284`:b 1999(@*" 2"&,DT4:Fb B@:,H 8@F<4R,F8@(@ 8@D"$:b "7@:J<$4b" (STS-93). ="
^H"B, B@F"*84 8@<">*4D 8@D"$:b ]6:4>7@::4>2 4 R:,> ^84B"0";4T,:\ G@>4>4,4FB@:\2Jb
*@B:,D@&F84, *"HR484, 42<,D4:4 8D@&@H@8 & >@("N 4 P,D,$D":\>Z6 8D@&@H@8. ]H4 42<,D,>4b
$Z:4 BD@42&,*,>Z F P,:\` 42JR,>4b D,"*"BH"P44 F,D*,R>@-F@FJ*4FH@6 F4FH,<Z @D(">42<"
BD4 &@2&D"V,>44 & JF:@&4b 2,<>@6 (D"&4H"P44 B@F:, BD,$Z&">4b & >,&,F@<@FH4.

17. % B,D4@* F 20 L,&D":b B@ 28 "&(JFH" 1999(@*" F@FH@b:Fb 8@F<4R,F846 B@:,H

BD@*@:04H,:\>@FH\` 188 FJH@8 B@ BD@(D"<<, Perséus.?> $Z: @FJV,FH&:,> & F@@H&,HFH&44
F LD">PJ2F8@-D@FF46F84< F@(:"T,>4,<, 8@H@D@, & *,8"$D, 1996(@*" 2"8:`R4:4 7=+E 4
D"8,H>@-8@F<4R,F8"b 8@DB@D"P4b "]>,D(4b". AD@(D"<<" BD,*JF<"HD4&":" B@:,H

LD">PJ2F8@(@ "FHD@>"&H" 4 @FJV,FH&:,>4, BD@(D"<<Z >"JR>@-H,N>@:@(4R,F84N
^8FB,D4<,>H@& >" $@DHJ 8@F<4R,F8@6 FH">P44 ";4D". ):b JR"FH4b & ^H@< B@:,H, F@ FH@D@>Z
7=+E $Z: >"2>"R,> R:,> @HDb*" ,&D@B,6F84N "FHD@>"&H@& +7! BD,*FH"&4H,:\ KD">P44/">-
A\,D ]>\,D,, " ,(@ *J$:,D@< - "FHD@>"&H 7=+E 7:@*4 !>*D,-),F"4.

18. AD@(D"<<" PerséusBD4<,R"H,:\>" B@ >,F8@:\84< BD4R4>"<. %B,D&Z, & D"<8"N

LD">PJ2F8@-D@FF46F84N B@:,H@& BD,*FH"&4H,:\ KD">P44 &ZB@:>b: LJ>8P44 $@DH-4>0,>,D"
& ^84B"0, FH">P44 ";4D". /">-A\,D ]>\,D, >, H@:\8@ @FJV,FH&:b: BD@(D"<<J >"JR>ZN
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^8FB,D4<,>H@&, >@ 4 JR"FH&@&": & D"$@H, & @H8DZH@< 8@F<@F,. ="JR>"b BD@(D"<<" $Z:"

D"2D"$@H">" H"84< @$D"2@<, RH@$Z 42&:,R\ <"8F4<":\>J` B@:\2J @H ^H@(@ BD@*@:04H,:\>@(@
B@:,H".

E. ="$:`*,>4b="$:`*,>4b 1,<:41,<:4

19. % >"FH@bV,, &D,<b $:"(@*"Db BD4<,>,>4` FBJH>48@& &B@:>, @$Z*,>>Z< FH":@

D"FT4D,>4, 2>">46 @ >"T,6 B:">,H, BJH,< >"$:`*,>4b 1,<:4 42 8@F<@F" & P,:bN $@:,,

^LL,8H4&>@(@ 4FB@:\2@&">4b ,, D,FJDF@& & D"2:4R>ZN @$:"FHbN. I0, >" D">>,< ^H"B, 7=+E
BD4FHJB4: 8 42JR,>4` &@2<@0>@FH,6, F&b2">>ZN F >"$:`*,>4,< 1,<:4 42 8@F<@F", 4
D"2&4H4` D"2:4R>ZN @$:"FH,6 BD4<,>,>4b ^H@6 H,N>@:@(44, 8@H@DZ, H,B,D\ FH":4 R"FH\`
>"T,6 B@&F,*>,&>@6 042>4.

20. 32JR,>4, 4 >"$:`*,>4, 1,<:4 4<,`H >"JR>@,, BD"8H4R,F8@, 4 ^8@>@<4R,F8@,

2>"R,>4,. QH@ 8"F",HFb ^8@>@<484, H@ $:"(@*"Db >"$:`*,>4` 1,<:4 F@ FBJH>48@& B@:JR4:4
D"2&4H4, <>@0,FH&@ @$:"FH,6, &8:`R"b 8"DH@(D"L4`, BD@(>@24D@&">4, JD@0"6>@FH4,
^8@:@(4R,F846 <@>4H@D4>( 4 BD,*JBD,0*,>4, FH4N46>ZN $,*FH&46.

1. EBJH>48EBJH>48 Jason

21. %@ &H@D@6 B@:@&4>, 2000(@*" B:">4DJ,HFb @FJV,FH&4H\ 2"BJF8 FBJH>48" Jason,8@H@DZ6
BD,*>"2>"R,> *:b BD@&,*,>4b ":\H4<,HD4R,F84N 42<,D,>46 & P,:bN *":\>,6T,(@ @8"2">4b

JF:J( & @$:"FH4 H@B@(D"L44 @8,">@&, 8@H@DZ, @$,FB,R4&":4F\ FBJH>48@< TOPEX-Poseidon.

2. EBJH>48EBJH>48 SPOT-4 44 "BB"D"HJD""BB"D"HJD" Vegetation

22. EBJH>48 >"$:`*,>4b 1,<:4 SC?G-4 4 JFH">@&:,>>"b >" >,< "BB"D"HJD" Vegetation
LJ>8P4@>4DJ`H >@D<":\>@, H"8 0, 8"8 4 P,>HDZ @B,D"H4&>@(@ JBD"&:,>4b B@:,H@< 4

@B,D"H4&>@6 @$D"$@H84 4>L@D<"P44.

23. 7@<B">4b "SD@t Image" @$Xb&4:" @ H@<, RH@ 2" B,D4@* F 8 <"DH" 1999(@*" ,` $Z:4
B@FH"&:,>Z B@:JR,>>Z, "BB"D"HJD@6 Vegetation*">>Z, & @H>@T,>44 H,DD4H@D44 B:@V"*\`
F&ZT, 60 <:D*. 8<2, RH@ $@:,, R,< & 450 D"2 BD,&ZT",H B:@V"*\ 2,<>@6 FJT4.

24. )">>Z, "BB"D"HJDZ Vegetation4FB@:\2J`HFb JR,>Z<4 D"2:4R>ZN FHD"> <4D" *:b
BD@&,*,>4b *@:(@FD@R>ZN 4FF:,*@&">46 42<,>,>46 @8DJ0"`V,6 FD,*Z>" D,(4@>":\>@<4:4

(:@$":\>@< JD@&>,. )">>Z, "BB"D"HJDZ Vegetation J*@&:,H&@Db`H H"80, B@HD,$>@FH4
D"2:4R>ZN BD48:"*>ZN BD@(D"<<. %"0>Z< ^:,<,>H@< <,FH>@(@ JBD"&:,>4b D,FJDF"<4 4
*@:(@FD@R>ZN 4FF:,*@&">46 8@>H4>,>H":\>ZN 4:4 (:@$":\>ZN 8:4<"H4R,F84N 42<,>,>46

b&:b,HFb F@FH"&:,>4, 4 @$>@&:,>4, 8"DH :,F>ZN <"FF4&@&. ="$:`*,>4, 2" 8J:\H4&4DJ,<Z<4
B:@V"*b<4 B@2&@:b,H B@:JR4H\ B@8"2"H,:4 F@FH@b>4b &@2*,:Z&",<ZN 8J:\HJD, RH@ @$:,(R",H
BD@(>@24D@&">4, JD@0"6>@FH4.

3. EBJH>48EBJH>48 Hélios-1B

25. E B@<@V\` D"8,HZ->@F4H,:b "!D4">-4" 3 *,8"$Db 1999(@*" $Z: 2"BJV,> FBJH>48

Hélios-1% ':"&>@(@ JBD"&:,>4b &@@DJ0,>46. 1"H,< 7=+E JFB,T>@ &ZB@:>4: @8@>R"H,:\>@,
B@24P4@>4D@&">4, FBJH>48" >" @D$4H,. 4 *,8"$Db F@ FBJH>48" $Z:4 B@:JR,>Z B,D&Z,

42@$D"0,>4b.

4. aB@>F846aB@>F846 JF@&,DT,>FH&@&">>Z6JF@&,DT,>FH&@&">>Z6 FBJH>48FBJH>48 >"$:`*,>4b>"$:`*,>4b FJT4FJT4

26. % F&b24 F H,<, RH@ & +&D@B, F@2*",HFb P,>HD @$D"$@H84 4 D"FBD@FHD">,>4b *">>ZN
bB@>F8@(@ JF@&,DT,>FH&@&">>@(@ FBJH>48" >"$:`*,>4b FJT4 !L?S, 2"BJF8 8@H@D@(@

B:">4DJ,HFb @FJV,FH&4H\ & 8@>P, 2002(@*", @$X,*4>,>>"b (DJBB" BD,*FH"&4H,:,6 7=+E 4
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+7! & >"FH@bV,, &D,<b BD@&@*4H BD,*&"D4H,:\>Z, 4FF:,*@&">4b, D,2J:\H"HZ 8@H@DZN

BD,*B@:"(",HFb B@:JR4H\ 8 <"DHJ 2000(@*".
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F. 7:4<"H@:@(4R,F84,7:4<"H@:@(4R,F84, 44 ^8@:@(4R,F84,^8@:@(4R,F84, 4FF:,*@&">4b4FF:,*@&">4b

27. AD4@D4H,H>Z< >"BD"&:,>4,< >"JR>ZN 4FF:,*@&">46 b&:b,HFb <@>4H@D4>(

8:4<"H4R,F84N 42<,>,>46 4 @F>@&>ZN $4@(,@N4<4R,F84N P48:@&. A@F8@:\8J ^H4 b&:,>4b
>@FbH (:@$":\>Z6 N"D"8H,D, F&b2">>Z, F >4<4 ,&D@B,6F84, 4:4 <,0*J>"D@*>Z, BD@(D"<<Z
B@:,H@& @FJV,FH&:b`HFb >" BD4@D4H,H>@6 @F>@&,.

1. EBJH>48EBJH>48 PICASSO/CENA

28. 7=+E b&:b,HFb @F>@&>Z< B"DH>,D@< =!E! & D,":42"P44 BD@,8H" PICASSO/CENA,
8@H@DZ6 $Z: &Z$D"> & 8@>P, (@*" & D"<8"N @FJV,FH&:b,<@6 =!E! BD@(D"<<Z B@ F@2*">4`

F,D44 >"JR>ZN FBJH>48@& "A"HL"6>*,D" *:b 42JR,>4b 2,<>@6 F4FH,<Z.

29. AD@,8H PICASSO/CENA>"BD"&:,> >" 42JR,>4, D@:4 @$:"R>@(@ B@8D@&" 4 "^D@2@:,6
4 4N &:4b>4b >" D"*4"P4@>>Z6 $":">F 1,<:4, RH@ b&:b,HFb 8:`R,&Z< ^:,<,>H@< *:b

B@>4<">4b 8:4<"H". % D"<8"N ^H@(@ BD@,8H" 4FB@:\2J,HFb >@&"b "<,D48">F8"b "BB"D"HJD",
&8:`R"`V"b & F,$b $@DH@&@6 :"2,D>Z6 4 4>LD"8D"F>Z6 :@8"H@D (Lidar) *:b 42<,D,>4b
&,DH48":\>@(@ D"FBD,*,:,>4b @$:"8@& 4 "^D@2@:,6. E B@<@V\` *&JN *@B@:>4H,:\>ZN

BD4$@D@& $J*JH @BD,*,:bH\Fb @BH4R,F84, N"D"8H,D4FH484 "^D@2@:,6 4 B,D4FHZN @$:"8@&. ):b
^H@(@ BD@,8H" KD">P4b BD,*@FH"&4H B:"HL@D<J Protéus 4 "BB"D"HJDJ *:b B@:JR,>4b

4>LD"8D"F>ZN 42@$D"0,>46. 1"BJF8 FBJH>48" PICASSO/CENAB:">4DJ,HFb @FJV,FH&4H\ &
2003(@*J.

2. EBJH>48EBJH>48 Megha-Tropiques

30. EBJH>48Megha-TropiquesBD,*>"2>"R,> BD,0*, &F,(@ *:b 42JR,>4b F,2@>>ZN 8@:,$">46
& (4*D@:@(4R,F8@< P48:,, " H"80, ^>,D(,H4R,F8@(@ @$<,>" & F4FH,<, "FJT"-@8,">-"H<@FL,D""
& HD@B4R,F84N 2@>"N. ]H@H BD@,8H F&b2"> F D,T,>4,< &"0>ZN &@BD@F@& ^8@>@<4R,F8@(@

D"2&4H4b FHD">, D"FB@:@0,>>ZN & HD@B4R,F84N 2@>"N, BD,0*, &F,(@ & H@<, RH@ 8"F",HFb
D"2&4H4b F,:\F8@(@ N@2b6FH&" 4 D"P4@>":\>@(@ 4FB@:\2@&">4b &@*>ZN D,FJDF@&.

31. EBJH>48 Megha-Tropiquesb&:b,HFb <":Z< >"JR>Z< FBJH>48@<, BD,*>"2>"R,>>Z< *:b
@*>@&D,<,>>@(@ BD@&,*,>4b 42<,D,>46 &@*b>@(@ B"D", @$:"R>@FH4, @F"*8@& 4 D"*4"P44 &
HD@B4R,F8@< B@bF,. EBJH>48 $J*,H F@&,DT"H\ B@:,H B@ @D$4H, &ZF@H@6 800 8<, RH@ B@2&@:4H
,<J ,0,*>,&>@ BD@42&@*4H\ *@ T,FH4 >"$:`*,>46, @N&"HZ&"`V4N &,F\ B@bF. =" $@DHJ

FBJH>48" $J*,H JFH">@&:,>" F:,*J`V"b "BB"D"HJD": <48D@&@:>@&Z6 D"*4@<,HD ;"dr"s *:b
42JR,>4b *@0*,&ZN @F"*8@& 4 F&@6FH& @$:"8@&; D"*4@<,HD ScaRab*:b 42<,D,>4b B@H@8"
42:JR,>4b & &,DN>4N F:@bN "H<@FL,DZ; 4 <48D@&@:>@&Z6 BD@L4:@(D"L Saphir*:b 42<,D,>4b
D"FBD,*,:,>4b "H<@FL,D>@(@ &@*b>@(@ B"D".

32. 1"BJF8 ^H@(@ FBJH>48" B:">4DJ,HFb @FJV,FH&4H\ & 2005(@*J F B@<@V\` 4>*46F8@6
D"8,HZ->@F4H,:b PSLV (D"8,H"->@F4H,:\ *:b &Z&@*" FBJH>48@& >" B@:bD>J` @D$4HJ). ]H@H
BD@,8H b&:b,HFb R"FH\` BD@(D"<<Z 2"BJF8" <4>4-FBJH>48@&, BD,*JF<"HD4&"`V,6

4FB@:\2@&">4, B:"HL@D<Z Protéus,8@H@DJ` F@2*",H 7=+E 4 8@<B">4b "!:8"H,: FB,6F
4>*"FHD42". ?F>@&>Z< BD4$@D@< >" $@DHJ ^H@(@ FBJH>48" $J*,H D"*4@<,HD Madras,8@H@DZ6
$J*,H F@2*"> F@&<,FH>Z<4 JF4:4b<4 7=+E 4 3>*46F8@6 @D(">42"P4,6 8@F<4R,F84N

4FF:,*@&">46 (3EC?) BD4 JR"FH44 8@<B">44 ";"HD" ;"D8@>4 FB,6F". % >@b$D, 1999(@*"
$Z:@ B@*B4F">@ F@(:"T,>4, @ F@HDJ*>4R,FH&, <,0*J 3EC? 4 7=+E.

3. EBJH>48EBJH>48 Déméter

33. EBJH>48 Déméterb&:b,HFb @*>4< 42 B,D&ZN HD,N FBJH>48@&, F@2*"&",<ZN & D"<8"N
>@&@6 BD@(D"<<Z B@ <48D@FBJH>48"< 7=+E. % 2001(@*J @> $J*,H 2"BJV,> >" >428J`
B@:bD>J` @D$4HJ *:b 42JR,>4b 4@>@FL,D>ZN &@2<JV,>46, F&b2">>ZN F F,6F<4R,F8@6 4
&J:8">4R,F8@6 "8H4&>@FH\`,4 *:b 4FF:,*@&">4b ^:,8HD@<"(>4H>@6 FD,*Z 1,<:4 4 F@:>,R>@-
2,<>ZN &2"4<@*,6FH&46.
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4. EBJH>48EBJH>48 Picard

34. EBJH>48 PicardFH">,H &H@DZ< & >@&@6 F,D44 <48D@FBJH>48@&. ?> BD@&,*,H 4FN@*>Z,
42<,D,>4b *4"<,HD" 4 *4LL,D,>P4":\>@(@ &D"V,>4b E@:>P" 4 F@:>,R>@6 B@FH@b>>@6 *:b

@BD,*,:,>4b 4N 42<,>R4&@FH4 4 &2"4<@*,6FH&4b. ]H4 42<,D,>4b $J*JH 4FB@:\2@&">Z &

D"<8"N 8:4<"H@:@(4R,F84N 4FF:,*@&">46 1,<:4 4 *:b J(:J$:,>4b 2>">46, 8"F"`V4NFb
(,:4@F,6F<@:@(44 4 &>JHD,>>,6 FHDJ8HJDZ E@:>P".

G. !FHD@>@<4b!FHD@>@<4b

1. AD@,8HAD@,8H Pronaos

35. ):b BD@&,*,>4b "FHD@>@<4R,F84N >"$:`*,>46 & <4::4<,HD@&@< *4"B"2@>, 7=+E &

F@HDJ*>4R,FH&, F ="P4@>":\>Z< >"JR>@-4FF:,*@&"H,:\F84< P,>HD@< - O,>HD B@

4FF:,*@&">4` 8@F<4R,F8@(@ 42:JR,>4b (7+EC) 4 3>FH4HJH 8@F<4R,F8@6 "FHD@L42484 (3!E) -
@FJV,FH&4: HD,H46 B@:,H "^D@FH"H" F "BB"D"HJD@6 Pronaos>" $@DHJ. 1"BJF8 $Z: BD@42&,*,>
22 F,>Hb$Db 1999(@*" F B:@V"*84 2"BJF8" "^D@FH"H@& ="P4@>":\>@(@ B@:4(@>" *:b 2"BJF8"
>"JR>ZN T"D@&-2@>*@& =!E! & K@DH-E"<>,D,, =\`-;,8F48@ (E@,*4>,>>Z, SH"HZ).

36. A@F:, JFB,T>@(@ &2:,H" "^D@FH"H @$X,<@< 1,2<:>. <3 4 3-H@>>"b (@>*@:" F

"BB"D"HJD@6 B@*>b:4F\ & FHD"H@FL,DJ >" &ZF@HJ 37,58<. KJ>8P4@>4D@&">4, (@>*@:Z 4

B@24P4@>4D@&">4, B@:,2>@6 >"(DJ284 F@@H&,HFH&@&":4 D"FR,H>Z< B"D"<,HD"<.

37. 1"H,< B@:,H "^D@FH"H" F "BB"D"HJD@6 PronaosBD4T:@F\ BD,D&"H\, 8@(*" "^D@FH"H
B@*@T,: 8 (D">4P, D"2D,T,>>@6 2@>Z B@:,H@& &$:424 <,8F48">F8@6 (D">4PZ. !^D@FH"H

BD,$Z&": >" <"8F4<":\>@6 &ZF@H, & H,R,>4, @*4>>"*P"H4 F B@:@&4>@6 R"F@&, " 2"H,< (@>*@:"
$Z:" @H*,:,>" @H >,(@ 4 >" B"D"T`H, BD42,<:4:"F\ `0>,, !:"<@(@D*@. % N@*, B@:,H"

J*":@F\ @FJV,FH&4H\ >"JR>Z, >"$:`*,>4b & F,<4 @$:"FHbN 2&,2*>@(@ >,$", & H@< R4F:, & BbH4
@$:"FHbN F $:4284<4 @$:"8"<4 <,02&,2*>@6 <"H,D44.

2. C,>H(,>@&F846C,>H(,>@&F846 FBJH>48FBJH>48, @$@DJ*@&">>Z6@$@DJ*@&">>Z6 H,:,F8@B@<H,:,F8@B@< FF F@FH"&>Z<F@FH"&>Z< 2,D8":@<2,D8":@<

38. %H@DZ< 8@<B@>,>H@< BD@(D"<<Z "'@D42@>H 2000" +7! b&:b,HFb BD@,8H XMM
(D,>H(,>@&F846 FBJH>48, @$@DJ*@&">>Z6 H,:,F8@B@< F F@FH"&>Z< 2,D8":@<), 8@H@DZ6
BD,*JF<"HD4&",H 42JR,>4, F B@<@V\` 8@F<4R,F8@6 @$F,D&"H@D44 D,>H(,>@&F84N :JR,6,
4FN@*bV4N 8"8 @H $:40>4N 2&,2*, H"8 4 @H J*":,>>ZN "8H4&>ZN F8@B:,>46 (":"8H48.
KD">P4b JR"FH&@&":" & F@2*">44 ,&D@B,6F8@6L@H@>>@6 8"<,DZ (EPIC),8@H@D"b BD,*FH"&:b,H
F@$@6 8@<B:,8H 42 HD,N D,>H(,>@&F84N 8"<,D, D"FB@:@0,>>ZN &L@8":\>@6 B:@F8@FH4 2,D8":.
+7! $Z:4 BD,*@FH"&:,>Z BD4$@DZ, F@2*">>Z, LD">PJ2F84<4 :"$@D"H@D4b<4 (7@<4FF4b B@
"H@<>@6 ^>,D(44, 3!E 4 7+EC) 4 7=+E (<@>4H@D D"*4"P4@>>@(@ 42:JR,>4b). 1"BJF8

FBJH>48" F@FH@b:Fb 10 *,8"$Db 1999(@*" (D"8,H"->@F4H,:\ "!D4">-5").

==. 3FF:,*@&">4,3FF:,*@&">4, B:">,HB:">,H

1. AD@,8HAD@,8H &@2&D"V,>4b&@2&D"V,>4b BD@$BD@$ FF ;"DF";"DF"

39. % H,R,>4, >,F8@:\84N :,H =!E! @FJV,FH&:b,H BD@(D"<<J 4FF:,*@&">4b ;"DF",
8@H@D"b BD,*JF<"HD4&",H &@2&D"V,>4, & 2008(@*J B,D&ZN BD@$ F ^H@6 B:">,HZ. A@F:,*>46
B@:,H & D"<8"N ^H@6 BD@(D"<<Z $J*,H @FJV,FH&:,> & F@HDJ*>4R,FH&, F 7=+E & D"<8"N

(@H@&bV,(@Fb & >"FH@bV,, &D,<b F@(:"T,>4b. AD,*JF<"HD4&"`HFb F:,*J`V4, @F>@&>Z,

^H"BZ:

") & 2003(@*J F B@<@V\` D"8,HZ->@F4H,:b "),:\H"" $J*,H 2"BJV,> 8@F<4R,F846
"BB"D"H, 8@H@DZ6 F@&,DT4H B@F"*8J >" ;"DF, & D"6@>,, BD4,<:,<@< *:b 42JR,>4b L@D<
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042>4. ="N@*bV46Fb >" FBJF8",<@< "BB"D"H, <"DF@N@* @FJV,FH&4H 2"$@D BD@$ <"DF4">F8@(@
(DJ>H" 4 *@FH"&4H 4N @$D"H>@ >" FBJF8",<Z6 "BB"D"H. ]H4 BD@$Z $J*JH B@<,V,>Z &

FL,D4R,F846 8@>H,6>,D, 8@H@DZ6 2"H,< $J*,H &Z&,*,> >" @D$4HJ &@8DJ( ;"DF";

b) & 2005(@*J F B@<@V\` D"8,HZ->@F4H,:b "!D4">-5" $J*,H @FJV,FH&:,> 2"BJF8
*&JN 8@F<4R,F84N "BB"D"H@&: FBJF8",<@(@ "BB"D"H" <"FF@6 1 8008( 4 @D$4H":\>@(@ "BB"D"H"
<"FF@6 2 7008(. EBJF8",<Z6 "BB"D"H BD,*>"2>"R,> *:b &ZB@:>,>4b H@6 0, 2"*"R4, RH@ 4
& 2003(@*J, @*>"8@ & *DJ(@< D"6@>,. ?D$4H":\>Z6 "BB"D"H *@FH"&4H 8 ;"DFJ @$@DJ*@&">4,
Netlander,&8:`R"`V,, & F,$b R,HZD, FBJF8",<ZN 2@>*", 8"0*Z6 <"FF@6 @8@:@ 60 8(, 8@H@DZ,
$J*JH F$D@T,>Z & @8D,FH>@FHbN ;"DF" *:b F@&,DT,>4b B@F"*84 >" ^HJ B:">,HJ 4 F@2*">4b

F,H4 *:b 42JR,>4b <"DF4">F8@6 "H<@FL,DZ, F,6F<@:@(44 4 <"(>,H42<". 1"H,< @D$4H":\>Z6
"BB"D"H, @$@DJ*@&">>Z6 H,B:@2"V4H>Z< ^8D">@<, BD@6*,H R,D,2 <"DF4">F8J` "H<@FL,DJ,
RH@ B@2&@:4H F>424H\ ,(@ F8@D@FH\ 4 B,D,6H4 >" @D$4HJ &@8DJ( ^H@6 B:">,HZ. E B@<@V\`
D"*4@@BH4R,F8@6 "BB"D"HJDZ @> @FJV,FH&4H B@4F8 4 2"N&"H *&JN 8@>H,6>,D@& F BD@$"<4, "
2"H,< &,D>,HFb >" 1,<:`.

40. % D"<8"N ^H@6 BD@(D"<<Z 7=+E BD4<,H JR"FH4, & BD@,8H>ZN 4 F4FH,<>ZN

4FF:,*@&">4bN, & F@HDJ*>4R,FH&, F *DJ(4<4 ,&D@B,6F84<4 FHD">"<4 F@2*"FH @D$4H":\>Z6
"BB"D"H 4 FBJF8",<Z, 2@>*Z Netlander,BD,*@FH"&4H D"8,HJ->@F4H,:\ "!D4">-5" & 2005(@*J,
" H"80, BD4<,H JR"FH4, & JBD"&:,>44 @B,D"P4b<4 4 & F@2*">44 F@@H&,HFH&J`V,(@ >"2,<>@(@

F,(<,>H".

2. AD@,8HAD@,8H Microscope

41. % 2003 4 2004(@*"N B@ BD,*:@0,>4` ="P4@>":\>@(@ JBD"&:,>4b "^D@8@F<4R,F84N

4FF:,*@&">46 4 7@H-*’"2JDF8@6 @$F,D&"H@D44 B:">4DJ,HFb @FJV,FH&4H\ BD@,8H Microscope&
@$:"FH4 LJ>*"<,>H":\>@6 L42484, BD,*JF<"HD4&"`V46 4FB@:\2@&">4, "BB"D"HJDZ >" $@DHJ
<48D@FBJH>48" 7=+E >" (,:4@F4>ND@>>@6 @D$4H,. O,:\ BD@,8H" - BD@&,D4H\ BD4>P4B
^8&4&":,>H>@FH4<,0*J 4>,DP4":\>@6<"FF@6 4 (D"&4H"P4@>>@6<"FF@6 F H@R>@FH\` 10-15,RH@
& HD4 D"2" H@R>,, D,2J:\H"H@& ^8FB,D4<,>H@&, BD@&@*4<ZN >" 1,<:,. C,2J:\H"HZ ^H@(@

J(:J$:,>>@(@ 4FF:,*@&">4b b&bHFb B@*H&,D0*,>4,< D,:bH4&4FHF8@6 H,@D44 (D"&4H"P44

(8@H@D"b BD,*B@:"(",H ^HJ ^8&4&":,>H>@FH\) 4 $J*JH F&4*,H,:\FH&@&"H\ @ B@D"0,>44 H,@D46
J>4L48"P44 LJ>*"<,>H":\>ZN &2"4<@*,6FH&46 (8@H@D"b BD,*F8"2Z&",H *@B@:>4H,:\>Z,
&2"4<@*,6FH&4b, BD@H4&@D,R"V4, BD4>P4BJ ^8&4&":,>H>@FH4). ]H@H BD@,8H BD,*@FH"&:b,H
H"80, &@2<@0>@FH\ 4FBZH"H\ H,N>@:@(44 F@2*">4b FBJH>48@& F 8@<B,>F"P4,6 :@$@&@(@

F@BD@H4&:,>4b, 8@H@DZ, $J*JH 4FB@:\2@&"H\Fb *:b >"JR>ZN 8@F<4R,F84N "BB"D"H@& &

$J*JV,<.

42. =" FBJH>48, Microscope $J*,H JFH">@&:,>" F:,*J`V"b @F>@&>"b "BB"D"HJD": *&"

^:,8HD@FH"H4FH4R,F84N *4LL,D,>P4":\>ZN "8F,:,D@<,HD" (& 8"0*@<42 8@H@DZN 4<,,HFb *&"
P4:4>*D4R,F84N 8@>HD@:\>ZN (DJ248"), F&b2">>Z, F ^:,8HD@>>Z< $:@8@<; F4FH,<"

@D4,>H"P44 4 8@<B,>F"P44 F@BD@H4&:,>4b, JFH">@&:,>>"b & 8@<B\`H,D, <48D@FBJH>48"; 4
^:,8HD@FH"H4FH4R,F84, *&4("H,:\>Z, JFH">@&84 F H,D<@^<4HH,D@< &<,FH, F ^>,D(@B4H">4,<

4 JBD"&:b`V,6 ^:,8HD@>48@6.

I. 7@F<4R,F8"b7@F<4R,F8"b D"*4@F&b2\D"*4@F&b2\

43. 7@F<4R,F8"b F&b2\ b&:b,HFb &,*JV,6 @$:"FH\` BD4<,>,>4b 8@F<4R,F8@6 H,N>484,
8@H@D"b @BD,*,:b,H & P,:@< <4D@&J` B@:4H48J & @$:"FH4 D"8,H@FHD@,>4b. % *@:(@FD@R>@6
B,DFB,8H4&, ^H" @$:"FH\ >,42$,0>@ $J*,H D"2&4&"H\Fb 4 D"FT4DbH\Fb, JR4HZ&"b

:4$,D":42"P4` H,:,8@<<J>48"P4@>>@(@ F,8H@D", (:@$":42"P4` H@D(@&:4 4 @04*",<@,

D"FT4D,>4, 4>L@D<"P4@>>@(@ @$V,FH&".

9



A/AC.105/729/Add.1

1. EBJH>48EBJH>48 Stentor

44. G,:,8@<<J>48"P4@>>Z6 FBJH>48 Stentor,2"BJF8 8@H@D@(@ B:">4DJ,HFb @FJV,FH&4H\ &
2001(@*J, BD,*>"2>"R,> *:b 4FBZH">46 >@&ZN H,N>@:@(46 >" @D$4H,, & N@*, 8@H@DZN $J*JH
@P,>4&"H\Fb 4 BD@&,DbH\Fb B,DFB,8H4&>Z, H,N>4R,F84, FD,*FH&", F@2*">>Z, & D"<8"N
BD@(D"<< >"JR>ZN 4FF:,*@&">46 4 D"2D"$@H@8 7=+E, 8@<B">44 "KD">F H,:,8@<" 4 ':"&>@(@
JBD"&:,>4b &@@DJ0,>46, 8@H@DZ, b&:b`HFb B"DH>,D"<4 & ^H@6 BD@(D"<<,. EBJH>48 b&:b,HFb
(:"&>Z< ^:,<,>H@< ^H@6 H,N>4R,F8@6 BD@(D"<<Z, 8@H@D"b @N&"HZ&",H >"JR>Z, 4FF:,*@&">4b
4 @BZH>@-8@>FHDJ8H@DF84, D"$@HZ, >"2,<>Z, BD@,8HZ 4 &>,*D,>4, >@&ZN H,N>@:@(46 &

BD@<ZT:,>>@, BD@42&@*FH&@. G"8, @BZH, BD4@$D,H,>>Z6 BD4 D"2D"$@H8, H,N>@:@(46 *:b
Stentor, $J*,H JRH,> & "FF@DH4<,>H, BD@*J8P44 *:b B:"HL@D< Spacebus (8@<B">4b
"!^D@FB"F\b:\") 4 Eurostar (8@<B">4b ";"HD" ;"D8@>4 FB,6F").

45. IFH">@&:,>>"b >" FBJH>48, Stentor "BB"D"HJD" B@2&@:4H *@ 2009(@*" BD@&@*4H\
B@:>@<"FTH"$>Z, 4FBZH">4b FD,*FH& B,D,*"R4 4 *,<@>FHD4D@&"H\ BD,4<JV,FH&" 4

^8FB:J"H"P4@>>Z, N"D"8H,D4FH484 >@&ZN F4FH,< F&b24. EBJH>48 Stentor,4<,`V46 <"FFJ
B@RH4 2 0008( 4 ^:,8HD@B4H">4, <@V>@FH\` @8@:@ 2 400%H, B@F:, &Z&@*" >"

(,@FH"P4@>"D>J` @D$4HJ $J*,H ^8FB:J"H4D@&"H\Fb & H,R,>4, *,&bH4 :,H.

2. E4FH,<"E4FH,<" Skybridge

46. E4FH,<" Skybridge, & 8@H@D@6 $J*,H 4FB@:\2@&"H\Fb (DJBB4D@&8" 42

80 >428@@D$4H":\>ZN FBJH>48@&, BD,*>"2>"R,>" *:b @$,FB,R,>4b F&b24 R"FH>Z< 4

8@DB@D"H4&>Z< B@:\2@&"H,:b<, BD4 ^H@< BD@BJF8>"b FB@F@$>@FH\ B@:@FZ R"FH@H $J*,H

">":@(4R>" BD@BJF8>@6 FB@F@$>@FH4 $J*JV4N &ZF@8@BD@42&@*4H,:\>ZN >"2,<>ZN F,H,6

(60;$4H/F &@ &D,<b B,D,*"R4 F P,>HD":\>@(@ J2:" B@:\2@&"H,:` 4 2 ;$4H/F &@ &D,<b F&b24
F P,>HD":\>Z< J2:@<). E4FH,<" Skybridge@$,FB,R4H $ZFHDZ6 *@FHJB 8 F,H4 "3>H,D>,H" 4
8 D"2:4R>Z< 4>H,D"8H4&>Z< F:J0$"<, &8:`R"b D"$@HJ F 4FB@:\2@&">4,<

H,:,8@<<J>48"P4@>>ZN FD,*FH&, *4FH">P4@>>@, @$JR,>4,, &4*,@8@>L,D,>PF&b2\ 4

4>H,D"8H4&>Z, 4(DZ. ="R4>"b F 2001(@*" ^H4 JF:J(4 $J*JH BD,*:"("H\Fb R,D,2 <,FH>ZN
B@FH"&V48@& JF:J( 4 @B,D"H@D@& H,:,8@<<J>48"P4@>>ZN F,H,6. E@&<,FH>@ F 8@<B">4,6

"!:8"H,:" 7=+E JR"FH&@&": & 4FF:,*@&">44 @FJV,FH&4<@FH4 BD@,8H" Skybridge 4 &

B@*(@H@&4H,:\>@< 4FF:,*@&">44, @F@$,>>@ & H@<, RH@ 8"F",HFb FBJH>48@&@6 (DJBB4D@&84
(8@>L4(JD"P4b, 8@:4R,FH&@ FBJH>48@& 4 FHD"H,(44 D"2&,DHZ&">4b) 4 ,, >"2,<>@6 F4FH,<Z
JBD"&:,>4b.

3. +&D@B,6F8"b+&D@B,6F8"b F4FH,<"F4FH,<" T4D@8@B@:@F>@6T4D@8@B@:@F>@6 FBJH>48@&@6FBJH>48@&@6 F&b24F&b24

47. A@ 4>4P4"H4&, 8@<B">44 ";"HD" ;"D8@>4 FB,6F" >"R":@F\ @FJV,FH&:,>4, BD@,8H" B@
F@2*">4` +&D@B,6F8@6 F4FH,<ZT4D@8@B@:@F>@6 FBJH>48@&@6 F&b24 (WEST),>"BD"&:,>>@(@
>" D"2&4H4, FBJH>48@&@6 H,:,8@<<J>48"P4@>>@6 F,H4 & P,:bN J*@&:,H&@D,>4b D"FHJV4N

B@HD,$>@FH,6 & <J:\H4<,*46>ZN JF:J("N.

48. AD@,8H WESTBD,*JF<"HD4&",H F@2*">4, F,H4 4>H,D"8H4&>@6 T4D@8@B@:@F>@6 F&b24
F 4FB@:\2@&">4,< B,D&@>"R":\>@ @*>@(@ 4:4 >,F8@:\84N (,@FH"P4@>"D>ZN FBJH>48@&,
D"$@H"`V4N & Ka-*4"B"2@>,, 8@H@DZ, $J*JH @$F:J04&"H\ +&D@BJ 4 F@F,*>4, D,(4@>Z. 1"BJF8
B,D&@(@ FBJH>48" ^H@6 F,H4 2"B:">4D@&"> >" 2002(@*.

49. E,H\ WEST B@2*>,, $J*,H *@B@:>,>" >,F8@:\84<4 (,@FH"P4@>"D>Z<4 FBJH>48"<4,
D"2<,V,>>Z<4 >"* D,(4@>"<4 F@ 2>"R4H,:\>Z< B@H,>P4":@< DZ>8", " >" $@:,, B@2*>,<
^H"B, BD4 >,@$N@*4<@FH4 $J*,H *@B@:>,>" (DJBB4D@&8@6 FD,*>,@D$4H":\>ZN FBJH>48@&, RH@
B@2&@:4H @8"2Z&"H\ *@B@:>4H,:\>Z, JF:J(4 4, & R"FH>@FH4, D"FT4D4H\ 2@>J @N&"H".

50. % D"<8"N ^H@(@ BD@,8H" ";"HD" ;"D8@>4 FB,6F" 4 7=+E B@*B4F":4 D"<@R>@,

F@(:"T,>4, @ B"DH>,DFH&, & F@&<,FH>@< D"2&4H44 >,@$N@*4<ZN 2>">46 4 FD,*FH&, &8:`R"b

10
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>,@$N@*4<Z, H,N>@:@(44, *:b BD@,8H4D@&">4b, F@2*">4b 4 &&@*" & ^8FB:J"H"P4` 8@F<4R,F84N
H,:,8@<<J>48"P4@>>ZN F4FH,< >@&@(@ B@8@:,>4b. ]H@ F@(:"T,>4, BD,*JF<"HD4&",H

F@&<,FH>@, L4>">F4D@&">4, <,D@BD4bH46 *&J<b B"DH>,D"<4. 3>&,FH4P44 7=+E 4 ";"HD"
;"D8@>4 FB,6F" $J*JH @FJV,FH&:bH\Fb & &4*, :`*F84N 4 L4>">F@&ZN D,FJDF@& & D"<8"N
$`*0,H@& =3?7C 4 8D,*4H@& >" F@*,6FH&4, 4FF:,*@&">4b< BD4 L4>">F4D@&">44 F@ FH@D@>Z

,&D@B,6F84N FHDJ8HJD, & R"FH>@FH4 F@ FH@D@>Z +7!.

4. ?BD,*,:,>4,?BD,*,:,>4, <,FH@B@:@0,>4b<,FH@B@:@0,>4b

") E4FH,<" Argos

51. ),6FH&J`V"b F 1978(@*" F4FH,<" Argos (FBJH>48 *:b B,DFB,8H4&>ZN 4FF:,*@&">46 4
(:@$":\>ZN >"$:`*,>46) b&:b,HFb FBJH>48@&@6 F4FH,<@6 @BD,*,:,>4b <,FH@B@:@0,>4b 4
F$@D" *">>ZN, 8@H@D"b >"BD"&:,>" >" 42JR,>4, 4 2"V4HJ @8DJ0"`V,6 FD,*Z 4 >" D"2&4H4,
>"JR>@-BD48:"*>ZN BD@(D"<<.

52. E4FH,<" Argos &8:`R",H & F,$b *&" FBJH>48", " H"80, 4>LD"FHDJ8HJDZ JBD"&:,>4b,
F$@D" 4 @$D"$@H84 *">>ZN 4 <"D8,H4>(". C"2D"$@H">>"b 7=+E F4FH,<" Argos$Z:" F@2*">"
& D"<8"N F@(:"T,>4b @ F@HDJ*>4R,FH&, F =!E! 4 ="P4@>":\>Z< JBD"&:,>4,< @8,">4R,F84N

4 "H<@FL,D>ZN 4FF:,*@&">46 (=?!!) E@,*4>,>>ZNSH"H@&. !BB"D"HJD", F8@>FHDJ4D@&">>"b
4 F@2*">>"b 7=+E, JFH">@&:,>" >" $@DHJ FBJH>48@& =?!!. % 1996(@*J 8 F@(:"T,>4` @
F@HDJ*>4R,FH&, BD4F@,*4>4:@F\ ="P4@>":\>@, "(,>HFH&@ B@ @F&@,>4` 8@F<4R,F8@(@

BD@FHD">FH&" aB@>44. % F@@H&,HFH&44 F ^H4< F@(:"T,>4,< & 4`>, 2000(@*" B:">4DJ,HFb
@FJV,FH&4H\ 2"BJF8 bB@>F8@(@ JF@&,DT,>FH&@&">>@(@ FBJH>48" >"$:`*,>4b 1,<:4 ADEOS-II
F BD4$@D@< Argos>" $@DHJ, 8@H@DZ6 &B,D&Z, F<@0,H &ZB@:>bH\ LJ>8P44 B@ 2"BD@FJ $J,&.

53. % 1998(@*J $Z:@ BD4>bH@ D,T,>4, @ D"2D"$@H8, "BB"D"HJDZ Argos-3, 8@H@DJ`
B:">4DJ,HFb JFH">"&:4&"H\ >" $@DHJ "<,D48">F84N FBJH>48@& =?!! 4 FBJH>48@&

+&D@B,6F8@6 @D(">42"P44 B@ ^8FB:J"H"P44<,H,@D@:@(4R,F84N FBJH>48@& (+%;+GE!G). ]H@
HD,H\, B@8@:,>4, "BB"D"HJDZ, ^8FB:J"H"P4b 8@H@D@6 >"R>,HFb & 2003(@*J, $J*,H FB@F@$>@
BD,*@FH"&:bH\ B@:\2@&"H,:b< >,F8@:\8@ >@&ZN &4*@& JF:J(. ?F@$@, &>4<">4, $J*,H

J*,:bH\Fb H,< D"$@R4< N"D"8H,D4FH48"<, 8@H@DZ<4 $J*,H @$:"*"H\ :4T\ F4FH,<" Argos,
&8:`R"b <4>4"H`D>Z, D"*4@<"b84 4 D"*4@<"b84 F @R,>\ *:4H,:\>Z< FD@8@< B@:,2>@(@

4FB@:\2@&">4b. #:"(@*"Db BD4<,>,>4` >@&ZN <,H@*@& 4 H,N>@:@(46 <@0>@ @04*"H\

2>"R4H,:\>@(@ BD@(D,FF" & B@&ZT,>44 ^8FB:J"H"P4@>>ZN N"D"8H,D4FH48 F4FH,<Z 4 &

J<,>\T,>44 ("$"D4H@& BD4$@D@&, RH@ @$:,(R4H 4N D"2<,V,>4, >" $@DHJ FBJH>48@&.
!BB"D"HJD" >@&@(@ B@8@:,>4b (@H@&4HFb *:b FBJH>48@& Tiros (FBJH>48 *:b H,:,&424@>>@(@
>"$:`*,>4b & 37-*4"B"2@>,) =?!! 4 FBJH>48@& Metop (<,H,@D@:@(4R,F846
^8FB:J"H"P4@>>Z6 B@:bD>Z6 FBJH>48) +%;+GE!G F JR,H@< BD4F@,*4>,>4b 8 F@(:"T,>4`
@ F@HDJ*>4R,FH&, ^H@6 @D(">42"P44. G"84< @$D"2@<, @$,FB,R4&",HFb $,FB,D,$@6>@,

LJ>8P4@>4D@&">4, F4FH,<Z ArgosB@ 8D"6>,6 <,D, *@ 2010(@*".

b) ;,0*J>"D@*>"b FBJH>48@&"b B@4F8@&@-FB"F"H,:\>"b F4FH,<"

54. ;,0*J>"D@*>"b FBJH>48@&"b B@4F8@&@-FB"F"H,:\>"b F4FH,<" 7?EA!E-E!CE!G
b&:b,HFb (J<">4H"D>@6 BD@(D"<<@6 B@<@V4:4P"<,>"N@*bV4<Fb & $,*FH&,>>@<B@:@0,>44,
8@H@D"b BD42&">" F B@<@V\` FBJH>48@&@6 H,N>484 @8"2Z&"H\ B@<@V\ & B@4F8, 4 FB"F,>44

FJ*@&, F"<@:,H@& 4 "&H@<@$4:,6 & :`$@< D"6@>, B:">,HZ. E4FH,<" 7?EA!E-E!CE!G
B@2&@:b,H B@ B,D,*">>Z< F4(>":"< $ZFHD@ JFH">"&:4&"H\ 8@@D*4>"HZ "&"D46>ZN

D"*4@<"b8@& 4 4>L@D<4D@&"H\ @$ ^H@< FB"F"H,:\>Z, @D(">42"P44, $:"(@*"Db R,<J F@
&D,<,>4 F@2*">4b ^H@6 F4FH,<Z & 1982(@*J J*":@F\ FB"FH4 HZFbR4 042>,6.

55. ?F>@&J ^H@6 F4FH,<Z F@FH"&:b,H (DJBB4D@&8" FBJH>48@& >" >428@6 B@:bD>@6 @D$4H,,
8@H@D"b &8:`R",H & F,$b:

11
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") R,HZD, "<,D48">F84N FBJH>48" A@4F8@&@-FB"F"H,:\>@6 F4FH,<Z FBJH>48@&@(@
F:,0,>4b (E!CE!G), 8@H@DZ, BD,*FH"&:b`H F@$@6 B:"HL@D<Z =?!! F 8">"*F8@6

"BB"D"HJD@6, D"$@H"`V,6 >" R"FH@H, 121,5;(P, 4 LD">PJ2F8@6 "BB"D"HJD@6, D"$@H"`V,6 >"
R"FH@H, 406;(P (B@4F8@&@-FB"F"H,:\>@, @$@DJ*@&">4,), 8@H@DZ, >"N@*bHFb >" @D$4H, &ZF@H@6
& 850 8< 4 >"8:@>,>4,< 98 (D"*JF@&;

b) HD4 D@FF46F84N FBJH>48" 7@F<4R,F8@6 F4FH,<Z B@4F8" "&"D46>ZN FJ*@&

(7?EA!E), 8@H@DZ, BD,*FH"&:b`H F@$@6 B:"HL@D<Z "="*,0*"" F D@FF46F8@6 "BB"D"HJD@6
4 8@H@DZ, >"N@*bHFb >" @D$4H, &ZF@H@6 1 0008< 4 >"8:@>,>4,< 98 (D"*JF@&. % *,8"$D,

1998(@*" C@FF46F8"b K,*,D"P4b 2"BJFH4:" FBJH>48 F "BB"D"HJD@6 7?EA!E-8 >" $@DHJ,
8@H@D"b LJ>8P4@>4DJ,H >@D<":\>@ 4 @ >"R":, ^8FB:J"H"P44 8@H@D@6 $Z:@ @$Xb&:,>@ &

>"R":, 1999(@*".

56. % 1999(@*J $Z:@ D,T,>@ BD4FHJB4H\ 8 D"2D"$@H8, "BB"D"HJDZ E!CE!G-3, 8@H@D"b
$J*,H JFH">"&:4&"H\Fb >" "<,D48">F84N FBJH>48"N =?!! 4 >" ,&D@B,6F8@< FBJH>48,

+&<,HF"H (Metop-1). G"84< @$D"2@<, >,BD,DZ&>@FH\ LJ>8P4@>4D@&">4b F4FH,< 7?EA!E-
E!CE!G @$,FB,R4&",HFb B@ 8D"6>,6 <,D, *@ 2010(@*".

5. ="&4("P4b="&4("P4b

57. E4FH,<Z FBJH>48@&@6 >"&4("P44 B@2&@:b`H @8"2Z&"H\ JF:J(4 B@ @BD,*,:,>4`

<,FH@B@:@0,>4b 4 ND@>@<,HD44, RH@ 4<,,H &,F\<" &"0>@, ^8@>@<4R,F8@, 2>"R,>4,.
#:"(@*"Db 4FB@:\2@&">4` H"84N F4FH,< (D"0*">F8"b "&4"P4b F<@0,H R"FH4R>@ @H8"2"H\Fb

@H F&@,6 F:@0>@6 >"2,<>@6 4>LD"FHDJ8HJDZ, 8@H@D"b b&:b,HFb *@&@:\>@ *@D@(@FH@bV,6 4
& >,*@FH"H@R>@6 FH,B,>4 J*@&:,H&@Db,H FJV,FH&J`V4, B@HD,$>@FH4.

58. G"8"b F4FH,<", 42&,FH>"b & +&D@B, 8"8 ':@$":\>"b >"&4("P4@>>"b FBJH>48@&"b F4FH,<"
B,D&@(@ B@8@:,>4b ('=EE-1), & B,DFB,8H4&, *@:0>" $ZH\ 2"<,>,>" F4FH,<@6 &H@D@(@

B@8@:,>4b ('=EE-2),& 8@H@D@6 >"&4("P4@>>Z, F4(>":Z $J*JH @$D"$"HZ&"H\Fb (DJBB4D@&8@6
(D"0*">F84N FBJH>48@&,LJ>8P4@>4DJ`V4N >,2"&4F4<@ @H ':@$":\>@6 F4FH,<Z @BD,*,:,>4b
<,FH@B@:@0,>4b (GPS).E@2*">4, '=EE-2 @H&,R",H FHD,<:,>4` (D"0*">F84N B@:\2@&"H,:,6
$ZH\ >,2"&4F4<Z<4 @H "<,D48">F8@6 &@,>>@6 F4FH,<Z GPS4 @H D@FF46F8@6 ':@$":\>@6
>"&4("P4@>>@6 FBJH>48@&@6 F4FH,<Z ('9?=!EE). 7D@<, H@(@, B@<4<@ B@HD,$>@FH,6
(D"0*">F8@6 "&4"P44,@04*",HFb FJV,FH&,>>@, D"FT4D,>4, FBD@F" >" >"&4("P4@>>Z, JF:J(4
*:b B@:\2@&"H,:,6 >" <@D, 4, & ,V, $@:\T,6 FH,B,>4, >" FJT,.

59. % D"<8"N F&@,6 *,bH,:\>@FH4 >" ,&D@B,6F8@< JD@&>, 7=+E &>,F 2>"R4H,:\>Z6 &8:"*

& B@&ZT,>4, B@>4<">4b &"0>@FH4 ^H@6 @$:"FH4 4 & L@D<J:4D@&">4, ,&D@B,6F8@6 B@24P44.
1"*"R" B,D&@(@ ^H"B" F@FH@b:" & H@<, RH@$Z D"FT4D4H\ JF:J(4, BD,*@FH"&:b,<Z,

"<,D48">F8@6 F4FH,<@6 GPS 4 D@FF46F8@6 F4FH,<@6 '9?=!EE, BJH,< 4FB@:\2@&">4b

>"&4("P4@>>@6 "BB"D"HJDZ >" (,@FH"P4@>"D>ZN FBJH>48"N 4 F@@H&,HFH&J`V,(@ >"2,<>@(@

F,(<,>H" & *@B@:>,>4, 8 FBJH>48@&@6 (DJBB4D@&8, GPS. % ^H@< 2"8:`R":"F\ BD@(D"<<"
'=EE-1, & D"<8"N 8@H@D@6 $Z: @FJV,FH&:,> BD@,8H EGNOS (+&D@B,6F8"b (,@FH"P4@>"D>"b
*@B@:>4H,:\>"b >"&4("P4@>>"b F4FH,<"), @$,FB,R4&"`V46 D"FBD@FHD">,>4, *@B@:>4H,:\>ZN
*">>ZN & ,&D@B,6F8@< D,(4@>,.

60. E:,*J`V4< ^H"B@< FH">,H @FJV,FH&:,>4, BD@(D"<<Z '=EE-2, BD,*JF<"HD4&"`V,6
D,":42"P4` ,&D@B,6F8@(@ BD@,8H" "'":4:,@". A@ 4>4P4"H4&, +&D@B,6F8@(@ F@`2" 4 +7! &
D"<8"N ^H@(@ BD@,8H" $J*,H F@2*">" (D"0*">F8"b >"&4("P4@>>"b F4FH,<", &8:`R"`V"b
(DJBB4D@&8J 42 21 FBJH>48" (4:4 $@:,,, & 2"&4F4<@FH4 @H JD@&>b F@HDJ*>4R,FH&").
]8FB:J"H"P4@>>Z, N"D"8H,D4FH484 F4FH,<Z "'":4:,@" $J*JH >"<>@(@ &ZT,, R,< J >Z>,
*,6FH&J`V4N GPS 4 '9?=!EE. ?>" $J*,H BD,*@FH"&:bH\ B@:\2@&"H,:b< JF:J(4 B@

<,FH@@BD,*,:,>4` F H@R>@FH\` *@ >,F8@:\84N <,HD@& & H"84N @$:"FHbN, 8"8 <@DF8"b 4
"^D@>"&4("P4b, JBD"&:,>4, HD">FB@DH@< ((DJ2@&Z, "&H@<@$4:4, FJ*" 4 B@,2*"), @8"2">4,
B@<@V4 & RD,2&ZR"6>ZN F4HJ"P4bN 4 F,:\F8@, N@2b6FH&@ (H@R>"b "(D@H,N>48"). KD">P4b
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BD4*",H $@:\T@, 2>"R,>4, ^H@<J BD@,8HJ, 8@H@DZ6 *@:0,> @$,FB,R4H\ F"<@FH@bH,:\>@FH\
+&D@BZ & ^H@6 @$:"FH4.

J. 1"8:`R,>4,1"8:`R,>4,

61. =" B@D@(, >@&@(@ HZFbR,:,H4b 8@F<4R,F8@, BD@FHD">FH&@ B,D,FH",H $ZH\ *:b

R,:@&,R,FH&" :4T\ <,FH@< *:b BD@&,*,>4b 4FF:,*@&">46 4 ^8FB,D4<,>H@&. % B@F:,*>4, (@*Z
8@F<@>"&H48" FH":" &"0>,6T4< 8@<B@>,>H@< B@&F,*>,&>@6 042>4. #J*\ H@ F&b2\,
BD@(>@24D@&">4, B@(@*Z, 4FB@:\2@&">4, BD4D@*>ZN D,FJDF@&, ^8@:@(4R,F846 <@>4H@D4>(,
BD,*JBD,0*,>4, @ FH4N46>ZN $,*FH&4bN 4:4 FB"F,>4, :`*,6 & RD,2&ZR"6>ZN F4HJ"P4bN -
8@F<@>"&H48" 4(D",H 8:`R,&J` D@:\, 42<,>bb N"D"8H,D @H>@T,>46 <,0*J :`*\<4 4 @$D"2
4N FJV,FH&@&">4b.

62. #ZFHDZ<4 H,<B"<4 D"2&4&"`HFb D"2:4R>Z, &4*Z BD4<,>,>4b 8@F<4R,F8@6 H,N>484.
E 8@F<@>"&H48@6 >,D"2DZ&>@ F&b2">@ D,T,>4, >"JR>@-H,N>4R,F84N, ^8@>@<4R,F84N 4

B@:4H4R,F84N &@BD@F@&. C"2&4H4, 4>L@D<"P4@>>@(@ @$V,FH&" 4 B@4F8 >@&ZN H,N>@:@(46
B@D@0*"`H >@&Z, B@HD,$>@FH4. % >"FH@bV,, &D,<b 2>"R4H,:\>Z6 @$X,< *,bH,:\>@FH4 F&b2">
F $ZFHDZ< D"FT4D,>4,< ^H4N >@&ZN B,DFB,8H4&>ZN DZ>8@&.

63. ="Db*J F >@&Z<4 D,":4b<4 & FL,D, L4>">F4D@&">4b 4 JBD@R,>4,< B@24P46 D"2:4R>ZN

JR"FH>48@& 8@F<4R,F8@6 *,bH,:\>@FH4 ^H4 >@&Z, H,>*,>P44 J0, 42<,>4:4 - F8@D,, &F,(@
>,@$D"H4<@ - &2(:b*Z @F>@&>ZN 8@F<4R,F84N *,D0"&, H"84N 8"8 E@,*4>,>>Z, SH"HZ 4:4
aB@>4b. ="Db*J F &ZB@:>,>4,< HD"*4P4@>>ZN LJ>8P46 B@ D,":42"P44 F:@0>ZN BD@(D"<<,
>"BDb<J` >, @H&,R"`V4N B@HD,$>@FHb< DZ>8", (@FJ*"DFH&" & >"FH@bV,, &D,<b FHD,<bHFb
F@*,6FH&@&"H\ B@&ZT,>4` 8@>8JD,>H@FB@F@$>@FH4 @H,R,FH&,>>ZN BD,*BD4bH46 8@F<4R,F8@6

@HD"F:4.

64. % ^H@6 F&b24 &"0>"b D@:\ @H&@*4HFb KD">P44, 8@H@D"b >"<,D,>" 4 &BD,*\ b&:bH\Fb
*&40JV,6 F4:@6, FB@F@$FH&J`V,6 D,":42"P44 ,&D@B,6F84N 8@F<4R,F84N BD@,8H@&. A,D,*
KD">P4,6 FH@4H 2"*"R" B@**,D04&"H\ &ZF@846 JD@&,>\ >"J84, F@*,6FH&@&"H\ B@&ZT,>4`
8@>8JD,>H@FB@F@$>@FH4 8@F<4R,F8@6 BD@<ZT:,>>@FH4 >" @F>@&, <"8F4<":\>@(@

4FB@:\2@&">4b >@&ZN H,N>@:@(46 4 J*@&:,H&@DbH\ D"FHJV4, B@HD,$>@FH4 &F, $@:,,T4D@8@(@

8DJ(" B@:\2@&"H,:,6 8@F<4R,F8@6 H,N>484.

3@D*">4b3@D*">4b
[A@*:4>>Z6 H,8FH >" "D"$F8@</">(:46F8@< b2Z8,]

1. ):b 3@D*">44 4FB@:\2@&">4, 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN >"R":@F\ &

1970(@*J, 8@(*" BD"&4H,:\FH&@ FHD">Z B@DJR4:@ ;4>4FH,DFH&J F&b24 4 HD">FB@DH" &>,*D4H\
H,N>@:@(4` FBJH>48@&@6 F&b24, RH@$Z 4<,H\ &@2<@0>@FH\ B@:\2@&"H\Fb <,0*J>"D@*>Z<4
H,:,L@>>Z<4 4 H,:,&424@>>Z<4 F,Hb<4. 1" BD@T,*T4, HD4 *,FbH4:,H4b 8@F<4R,F8"b >"J8"
4 H,N>48" & 3@D*">44 *@$4:4F\ 2>"R4H,:\>@(@ BD@(D,FF" 8"8 & JR,$>@-@$D"2@&"H,:\>@<
B:">,, H"8 4 & B:">, 4N BD48:"*>@(@ BD4<,>,>4b.

A. AD4<,>,>4,AD4<,>,>4, 8@F<4R,F8@68@F<4R,F8@6 H,N>484H,N>484

2. =40, F@@$V",HFb @ H@<, 8"8 8@F<4R,F8"b >"J8" 4 H,N>48" 4FB@:\2J`HFb & >,F8@:\84N
@F>@&>ZN @HD"F:bN & 3@D*">44.

1. EBJH>48@&"bEBJH>48@&"b F&b2\F&b2\

13
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3. A,D&"b >"2,<>"b BD4,<>"b FH">P4b FBJH>48@&@6 F&b24 (BQ-1)$Z:" F@2*">" & 1971(@*J
& D"6@>, #"8" & 25 84:@<,HD"N 8 F,&,DJ @H !<<">", BD4 ^H@< @$V"b FH@4<@FH\ BD@,8H"
F@FH"&4:" 4 <:>. *@::"D@& ES!. EH">P4b @$F:J04&":" <,0*J>"D@*>Z, :4>44 F&b24 F

!H:">H4R,F84< @8,">F84< D"6@>@< (!?C) R,D,2 F4FH,<J 3=G+9E!G (;,0*J>"D@*>"b
@D(">42"P4b FBJH>48@&@6 F&b24). % 1979(@*J $Z:" &&,*,>" & FHD@6 &H@D"b BD4,<>"b FH">P4b
(BQ-2)*:b @$,FB,R,>4b F&b24 F 3>*46F84< @8,">F84< D"6@>@< (3?C). C"FN@*Z >" F@2*">4,
^H@6 &H@D@6 FH">P44 4 >" <@*,D>42"P4` FH">P44 (BQ-1), RH@$Z <@0>@ $Z:@ 4FB@:\2@&"H\
*&@6>J` B@:bD42"P4`, F@FH"&4:4 11 <:>. *@::"D@& ES!. ?$, FH">P44, 8@H@DZ, $Z:4
F@2*">Z bB@>F8@6 8@<B">4,6NEC,b&:b`HFb FH">P4b<4 FH">*"DH" "A" F ">H,>>@6 *4"<,HD@<
30-32< 4 R,HZD\<b B,D,*"HR48"<4 >" 9#% <@V>@FH\` 3 8%H. % 1993(@*J $Z:@ 2"HD"R,>@
2,1<:>. *@::. ES!>"<@*,D>42"P4` FH">P44BQ-2,F H,< RH@$Z @>"<@(:"LJ>8P4@>4D@&"H\
& P4LD@&@< D,04<, 4 @FJV,FH&:bH\ <>@(@:JR,&@6 F$@D *">>ZN.

4. A@F:, H@(@ 8"8 3@D*">4b BD4F@,*4>4:"F\ 8 F4FH,<, ARABSAT (!D"$F8"b @D(">42"P4b
FBJH>48@&@6 F&b24), & 1985(@*J $Z:" F@2*">" HD,H\b BD4,<>"b FH">P4b (BQ-3) FH@4<@FH\`
4,5<:>. *@::"D@& ES!. EH">P4b, B@FHD@,>>"b 8@<B">4,6 NEC, @$@DJ*@&">" ">H,>>@6
*4"<,HD@< 11 <, R,HZD\<b B,D,*"HR48"<4 >" 8:4FHD@>"N <@V>@FH\` 3 8%H 4 HD,<b

JF4:4H,:b<4 FET/LNR (B@:,&@6 HD">24FH@D/<":@TJ<bV46 D"*4@BD4,<>48). % 2000(@*J
FH">P4` B:">4DJ,HFb B,D,&,FH4 >" P4LD@&@6 D,04< 4 *@$"&4H\ $@:,, 25 HD"8H@& & L@D<"H,
LRE/IDR (<":@4>H,>F4&>@, 8@*4D@&">4,/BD@<,0JH@R>"b @P,>8" *">>ZN). A,D,*"HR484 $J*JH
2"<,>,>Z B@:JBD@&@*>48@&Z<4 JF4:4H,:b<4 <@V>@FH4 (SSPA),4 $J*,H <@*,D>424D@&">"
^>,D(@F4FH,<".

5. % 1995(@*J &FHJB4:" & FHD@6 R,H&,DH"b BD4,<>"b FH">P4b (BQ-4), 8@H@D"b *@:0>"
2"<,>4H\ B,D&J` FH">P4` (BQ-1). C"$@H"`V"b & P4LD@&@< D,04<, FH">P4b BQ-4
@$@DJ*@&">" ">H,>>@6 *4"<,HD@< 21 <, R,HZD\<b B,D,*"HR48"<4 >" 9#% <@V>@FH\` 3 8%H,
HD,<b JF4:4H,:b<4 FET/LNR4 @$@DJ*@&">4,<, B@2&@:b`V4< 4FB@:\2@&"H\ <>@(@D"2Db*>Z,
>,FJV4, (32 HD"8H") & L@D<"H, IDR. ?$X,8H D"FB@:"(",H H"80, ^>,D(@JFH">@&8@6, F@FH@bV,6
42 HD,N *42,:\>ZN (,>,D"H@D@& <@V>@FH\` 500 8%·A 8"0*Z6, 4 >@&@6 F4FH,<@6

$,FB,D,$@6>@(@ ^:,8HD@B4H">4b B,D,<,>>@(@ H@8" (AC/UPS)<@V>@FH\` 160 8B·A4 F4FH,<@6
$,FB,D,$@6>@(@ ^:,8HD@B4H">4b B@FH@b>>@(@ H@8" (DC/UPS) >" 100 A. ?$V"b FH@4<@FH\
BD@,8H" B@ <@*,D>42"P44 FH">P44 F@FH"&4:" 16 <:>. *@::"D@& ES!. % H"$:4P, >40,

@HD"0,>Z @F>@&>Z, N"D"8H,D4FH484 ^H4N R,HZD,N BD4,<>ZN FH">P46.

?F>@&>Z,?F>@&>Z, N"D"8H,D4FH484N"D"8H,D4FH484 FBJH>48@&ZNFBJH>48@&ZN BD4,<>ZNBD4,<>ZN FH">P46FH">P46

?$@2>"R,>4,
FH">P44

EBJH>48/2@>"
@$F:J04&">4b

7@:-&@
FHD">

7@:-&@
HD"8H@&

7@:-&@
>,FJV4N

7@:4R,FH&@

8">":@&

AD@BJF8>"b
FB@F@$>@FH\
G%/D"*4@8">":

"

BQ-2 Intelsat (AOP) 15 21 17 11 FM 2*:b B,D,*"R4

23 SCPC 2*:b BD4,<"

786 IDR-TDMA

BQ-3 Arabsat 12 - 2 40 SCPC 2*:b B,D,*"R4

335 FM 2*:b BD4,<"

BQ-4 Intelsat (3?C) 18 20 20 3 FM 2*:b B,D,*"R4

395 IDR 2 *:b BD4,<"

14
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6. 1" B,D4@* F 1971(@*" B@ 1998(@* BD@BJF8>"b FB@F@$>@FH\ 8@<B:,8F" FBJH>48@&@6
F&b24 & #"8" &@2D@F:" F 24 8">":@&, 8@H@DZ, @$F:J04&":4 BbH\ FHD"> >"2>"R,>4b, *@
1 5848">":@&, @$F:J04&"`V4N 52 FHD">Z >"2>"R,>4b.

7. G,8JV4, 4 B,DFB,8H4&>Z, B:">Z <@*,D>42"P44 8@<B:,8F" & #"8" BD,*JF<"HD4&"`H

F:,*J`V4, BD@,8HZ:

") JFH">@&8" >" FH">P44 BQ-2 *:b !?C P4LD@&@(@ @$@DJ*@&">4b *:b @$,FB,R,>4b
<>@(@FH">P4@>>@(@ *@FHJB" F &D,<,>>Z< D"2*,:,>4,< (TDMA);

b) JFH">@&8" >" FH">P44 BQ-2 "BB"D"HJDZ 8@::,8H4&>@(@ *@FHJB" F

BD,*@FH"&:,>4,< 8">":@& B@ HD,$@&">4` (DAMA) *:b :4>46 F&b24 F <":@6 2"(DJ28@6;

F) B,D,&@* FH">P44 BQ-3 >" P4LD@&J` F&b2\;

d) &>,*D,>4, L@D<"H" LRE (<":@4>H,>F4&>@, 8@*4D@&">4,);

,) &>,*D,>4, P4LD@&@(@ *@FHJB" 4 B,D,8D,FH>@6 F&b24 (DAC).

") IF:J(4 <@$4:\>@6 H,:,L@>>@6 F&b24

8. %B,D&Z, H"84, JF:J(4 FH":" BD,*@FH"&:bH\ & 1995(@*J @*>" 42 R"FH>ZN 8@<B">46. %
1998(@*J R4F:@ "$@>,>H@& *@FH4(:@ @8@:@ 70 000. ?04*",HFb, RH@ 4N R4F:@ J*&@4HFb, ,F:4
$J*,H JH&,D0*,>@ D,T,>4, @ BD,*@FH"&:,>44 :4P,>244 >" @$,FB,R,>4, <@$4:\>@6

H,:,L@>>@6 F&b24 BD"&4H,:\FH&,>>@6 8@<B">44 ")0@D*"> H,:,8@<\`>48,6T> 8@<B">4"
(")0,6-G4-E4").

b) IF:J(4 F,H4 "3>H,D>,H"

9. ?*>@ 42 B@F:,*>4N 0,:">46 >,*"&>@ J<,DT,(@ 8@D@:b MJFF,6>" $Z:@ F&b2">@ F H,<,
RH@$Z &F, 8@::,*04 4 T8@:Z & 3@D*">44 4<,:4 *@FHJB 8 3>H,D>,HJ. ):b D,T,>4b ^H@6
2"*"R4 $Z:" &&,*,>" & FHD@6 FB,P4":\>"b BD4,<>"b FH">P4b (Hashem-1).E *DJ(@6 FH@D@>Z,
D"FT4D,>4` <"FTH"$@& 4FB@:\2@&">4b F,H4 "3>H,D>,H" & 3@D*">44 $J*,H FB@F@$FH&@&"H\
D,":42"P4b >Z>,T>4N B:">@& ")0,6-G4-E4" @H>@F4H,:\>@ &>,*D,>4b P4LD@&@6 F,H4 F
BD,*@FH"&:,>4,< 8@<B:,8F>ZN JF:J( (ISDN).

F) C"*4@"FHD@>@<4b

10. A@F:, H@(@, 8"8 $Z:" F@2*">" FH">P4b BQ-4,$Z:@ D,T,>@ 4FB@:\2@&"H\ FH">P4` BQ-1
*:b BD@&,*,>4b D"*4@"FHD@>@<4R,F84N 4FF:,*@&">46 B@* DJ8@&@*FH&@< 3@D*">F8@(@

J>4&,DF4H,H".

d) G,:,<,*4P4>" 4 *4FH">P4@>>@, @$JR,>4,

11. % 1996(@*J 7@D@:,&F84, <,*4P4>F84, F:J0$Z &3@D*">44 $Z:4 >"BDb<J` F@,*4>,>Z
F >,8@H@DZ<4 42&,FH>Z<4 <,*4P4>F84<4 P,>HD"<4 & E@,*4>,>>ZN SH"H"N !<,D484. %

$J*JV,< BD,*JF<"HD4&",HFb 4FB@:\2@&"H\ FH">P4` Hashem-1*:b BD,*@FH"&:,>4b JF:J( B@
*4FH">P4@>>@<J @$JR,>4` B@:\2@&"H,:b< & R"FH>@< 4 (@FJ*"DFH&,>>@< F,8H@D"N.

,) G,:,&424@>>@, &,V">4,

12. G,:,&424@>>@, &,V">4, & 3@D*">44 >"R":@F\ & "BD,:, 1968(@*" F B,D,*"R4 BD@(D"<<
& R,D>@-$,:@< 42@$D"0,>44 B@ @*>@<J 8">":J.

13. E 1970(@*" B@b&4:"F\ &@2<@0>@FH\ HD">F:4D@&"H\ BDb<Z, &>,FHJ*46>Z, B,D,*"R4.
% H@H 0, B,D4@* H,:,&4*,>4, 3@D*">44 (")0,6-G4-%4") FH":@ B,D,*"&"H\ FB,P4":\>Z,
JR,$>@-BD@F&,H4H,:\F84, BD@(D"<<Z *:b JR"V4NFb FD,*>,6 T8@:Z. % 1972(@*J $Z:
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*@$"&:,> &H@D@6 8">": *:b 2"DJ$,0>ZN BD@(D"<< 4 ")0,6-G4-%4" R,D,2 FH">P4` BQ-1
BD4F@,*4>4:@F\ 8 F4FH,<, Intelsat, RH@ B@2&@:4:@ @FJV,FH&:bH\ BD4,< H,8JV4N <4D@&ZN
>@&@FH,6. % 1971(@*J >"R":@F\ P&,H>@, H,:,&424@>>@, &,V">4, & (,D<">F8@6 F4FH,<, PAL.

14. #:"(@*"Db >,J8:@>>Z< JF4:4b<, >"BD"&:,>>Z< >" D"FT4D,>4, 2@>Z @N&"H"

H,:,&424@>>Z< &,V">4,<, & >"FH@bV,, &D,<b H,:,&424@>>Z, B,D,*"R4 <@(JH BD4>4<"H\Fb
>" &F,6 H,DD4H@D44 FHD">Z, " H"80, >" 2>"R4H,:\>@6 R"FH4 H,DD4H@D44 F@F,*>4N FHD">. %
1993(@*J $Z: @H8DZH 8">": FBJH>48@&@(@ H,:,&424@>>@(@ &,V">4b R,D,2 FBJH>48 Arabsat-1C.
% 1996(@*J H,:,&424@>>Z6 F4(>": FH": B,D,*"&"H\Fb & Ku-*4"B"2@>, R,D,2 FBJH>48 Arabsat-
2A. AD@(D"<<Z FBJH>48@&@(@ H,:,&4*,>4b BD4>4<"`HFb & "D"$F84N (@FJ*"DFH&"N 4 &

>,8@H@DZN D"6@>"N +&D@BZ 4 E,&,D>@6 !<,D484. A,D,*"R" BD@(D"<< FBJH>48@&@(@

H,:,&4*,>4b @FJV,FH&:b,HFb R,D,2 FBJH>48@&J` FH">P4` "!<D"", 8@H@D"b &N@*4H & 8@<B:,8F
")0,6-G4-%4".

f) ;,H,@D@:@(4b

15. ?*>4< 42 B,D&ZN BD4<,D@& JFB,T>@(@ 4FB@:\2@&">4b 8@F<@>"&H484 & 4>H,D,F"N

<,0*J>"D@*>@(@ F@@$V,FH&" FH":" *,bH,:\>@FH\ B@ F$@DJ, ">":42J 4 D"FBD@FHD">,>4`

*">>ZN, F&b2">>ZN F <,H,@D@:@(4,6 4 8:4<"H@:@(4,6. % 1983(@*J IBD"&:,>4, <,H,@D@:@(44
3@D*">44 FH":@ 4FB@:\2@&"H\ 42@$D"0,>4b,B@:JR",<Z, F <,H,@D@:@(4R,F84N FBJH>48@&, *:b
F:,0,>4b 2" B,D,<,V,>4,< @$:"8@&.

16. E H,N B@D IBD"&:,>4,< $Z:4 BD4@$D,H,>Z F:,*J`V4, F4FH,<Z *:b F$@D" 4 B@:JR,>4b

*">>ZN @ D"2:4R>ZN <,H,@D@:@(4R,F84N b&:,>4bN:

") FH">P4b B@:\2@&"H,:,6 &H@D4R>ZN *">>ZN. ]H" F4FH,<" $Z:" B,D&@6

JFH">@&:,>" & IBD"&:,>44 <,H,@D@:@(44 & 1983(@*J *:b B@:JR,>4b 42@$D"0,>46 @$:"R>@(@
B@8D@&" F@ FBJH>48" Meteosat.AD4,< 42@$D"0,>46 @FJV,FH&:b:Fb 8"0*Z, HD4 R"F" & HD,N
B@:@F"N, &8:`R"b &4*4<J`, 4>LD"8D"F>J` 4 B@:@FJ &@*b>@(@ B"D";

b) FH">P4b B@:\2@&"H,:,6 B,D&4R>ZN *">>ZN. ]H" F4FH,<" $Z:" JFH">@&:,>" &

1990(@*J *:b B@:JR,>4b 42@$D"0,>46 @$:"R>@(@ B@8D@&" F@ FBJH>48" Meteosat8"0*Z,
B@:R"F";

F) F4FH,<" B,D,*"R4 42@$D"0,>46 F &ZF@84< D"2D,T,>4,<. ]H" F4FH,<"

@FJV,FH&:b,H BD4,< 42@$D"0,>46 @$:"R>@(@ B@8D@&" F@ FBJH>48" ="P4@>":\>@(@ JBD"&:,>4b

@8,">4R,F84N 4 "H<@FL,D>ZN 4FF:,*@&">46 (=?!!) E@,*4>,>>ZN SH"H@&. AD4,<

<>@(@FB,8HD":\>ZN 42@$D"0,>46 @FJV,FH&:b,HFb & R,HZD,N B@:@F"N FB,8HD", &8:`R"b
&4*4<J`, $:40>`` 37, FD,*>`` 37 4 H,B:@&J` 37 B@:@FZ FB,8HD". ]H" F4FH,<"

LJ>8P4@>4DJ,H F 1974(@*";

d) F4FH,<" D"*4@2@>*4D@&">4b. ]H" F4FH,<" $Z:" JFH">@&:,>" & 1997(@*J 4
4FB@:\2J,HFb (:"&>Z< @$D"2@< *:b F$@D" *">>ZN @ <,H,@D@:@(4R,F84N b&:,>4bN & &,DN>4N

F:@bN "H<@FL,DZ (*@ 70 000LJH@&);

,) F4FH,<" D"FBD@FHD">,>4b <,H,@*">>ZN. ]H" F4FH,<" $Z:" JFH">@&:,>" &

1993(@*J 4 4FB@:\2J,HFb *:b @$<,>" *">>Z<4 R,D,2 FBJH>48 Meteosat F *DJ(4<4

<,0*J>"D@*>Z<4 <,H,@D@:@(4R,F84<4 P,>HD"<4 & 3H":44, E@,*4>,>>@< 7@D@:,&FH&,

%,:48@$D4H">44 4 E,&,D>@6 3D:">*44 4 KD">P44;

f) FBJH>48@&"b F4FH,<" D"FBD@FHD">,>4b *">>ZN. ]H" F4FH,<" $Z:" JFH">@&:,>"
& 1996(@*J & <,0*J>"D@*>@< "^D@B@DHJ "7@D@:,&" !:4b" & P,:bN BD4,<" *">>ZN *:b
F@FH"&:,>4b "^D@>"&4("P4@>>ZN 8"DH.

g) )4FH">P4@>>@, 2@>*4D@&">4,
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17. A,D&"b :"$@D"H@D4b *4FH">P4@>>@(@ 2@>*4D@&">4b & 3@D*">44 $Z:" F@2*">" &

1989(@*J BD4 7@D@:,&F8@< 4@D*">F8@< P,>HD, (,@(D"L4R,F84N 4FF:,*@&">46 & D"<8"N

BD@,8H", 8@H@DZ6 L4>">F4D@&":Fb 7">"*@6. ]H" :"$@D"H@D4b J8@<B:,8H@&">" <4>4-
8@<B\`H,D@<, @$F:J04&"`V4< *&, D"$@R4, FH">P44 *:b @$D"$@H84 42@$D"0,>46,
8DJB>@L@D<"H>Z< ^:,8HD@FH"H4R,F84< (D"L@B@FHD@4H,:,<, F8">,D@< 4 FD,*>,L@D<"H>@6
8"<,D@6. AD@,8H BD,*JF<"HD4&": H"80, @F>"V,>4, :"$@D"H@D46 R,D>@-$,:@6 4 P&,H>@6
L@H@(D"L44. % D"<8"N *":\>,6T,6 <@*,D>42"P44 :"$@D"H@D4b $Z:" *@B@:>,>" <@V>@6

D"$@R,6 FH">P4,6 >" $"2, Unix, &ZF@8@8"R,FH&,>>Z<4 BD@(D"<<>Z<4 BD@*J8H"<4 4

JF@&,DT,>FH&@&">>Z<4 FHDJ6>Z<4 (D"L@B@FHD@4H,:b<4.

18. O,:\ ^H@(@ BD@,8H" F@FH@b:" & H@<, RH@$Z &>,*D4H\ H,N>@:@(4` *4FH">P4@>>@(@

2@>*4D@&">4b & 8"R,FH&, &"0>@(@ 4FH@R>48" *">>ZN 4 BD@*,<@>FHD4D@&"H\ &@2<@0>@FH4

@$D"$@H84 42@$D"0,>46 & 8"R,FH&, FD,*FH&" F@*,6FH&4b ">":42J 4 D,T,>4` BD@$:,<,
F&b2">>ZN F <@>4H@D4>(@< 4 D"P4@>":\>Z< 4FB@:\2@&">4,< BD4D@*>ZN D,FJDF@&. ]H" P,:\
$Z:" *@FH4(>JH" BJH,< @FJV,FH&:,>4b >,F8@:\84N ^8FB,D4<,>H":\>ZN BD@,8H@&,
@HD"0"`V4N &@2<@0>@FH4 BD4<,>,>4b *4FH">P4@>>@(@ 2@>*4D@&">4b.

19. % R4F:, H"84N B,D&ZN ^8FB,D4<,>H":\>ZN BD@,8H@& <@0>@ @H<,H4H\ F:,*J`V4,:

") &Zb&:,>4, @B@:2>,@B"F>ZN 2@>. AD@,8H >"BD"&:,> >" 8"DH4D@&">4,

@B@:2>,@B"F>ZN 2@> &*@:\ FHD@bV,6Fb "&H@<"(4FHD":4. =" B,D&@< ^H"B, $Z:4 4FB@:\2@&">Z
42@$D"0,>4b F@ FBJH>48@& Landsat4 SPOT*:b F@FH"&:,>4b 8"DH4>Z F:@,& (DJ>H", 8@H@D"b
HD,$@&":"F\ *:b 8:"FF4L48"P44 2,<,:\. M"D"8H,D4FH48" F:@,& &8:`R":" *">>Z, B@

FHDJ8HJD>@6 (,@:@(44, (,@<@DL@:@(44, (JFH@H, D,R>@6 F,H4, D"FH4H,:\>@< B@8D@&,, B@R&"N
4 F8:@>"N. =" @F>@&, BD4<,>,>4b H,N>@:@(46 *4FH">P4@>>@(@ 2@>*4D@&">4b 4

(,@(D"L4R,F8@6 4>L@D<"P4@>>@6 F4FH,<Z ('3E) 2,<:4 $Z:4 D"2*,:,>Z >" R,HZD, 8"H,(@D44
& B:">, &@2<@0>@FH4 @B@:2>,6, >"R4>"b @H JFH@6R4&ZN 2@> 4 8@>R"b &,F\<" >,JFH@6R4&Z<4;

b) 42JR,>4, &:4b>4b D"FT4D,>4b (@D@*@& >" F,:\F8@N@2b6FH&,>>Z, J(@*\b. 1"

B@F:,*>4, 30 :,H @*>@6 42 F,D\,2>ZN BD@$:,< &3@D*">44 FH":@ $ZFHD@, 4 >,8@>HD@:4DJ,<@,
D"FT4D,>4, 2"FHD@,>>ZN H,DD4H@D46 2" FR,H @(D">4R,>>ZN F,:\F8@N@2b6FH&,>>ZN J(@*46.
O,:\ BD@,8H" F@FH@b:" & H@<, RH@$Z B@*(@H@&4H\ 8"DHZ 4 FH"H4FH4R,F84, @HR,HZ,
@HD"0"`V4, &:4b>4, D"2&4H4b (@D@*@& >" F,:\F8@N@2b6FH&,>>Z, J(@*\b, 4 BD,*:@04H\
&@2<@0>Z, >"BD"&:,>4b *:b D"2D"$@H84 B:">@& (D"*@FHD@4H,:\FH&" & $J*JV,<;

c) BD4<,>,>4, *4FH">P4@>>@(@ 2@>*4D@&">4b & F,:\F8@< N@2b6FH&,. AD4<,>,>4,
*4FH">P4@>>@(@ 2@>*4D@&">4b & 4>H,D,F"N F,:\F8@(@ N@2b6FH&" &8:`R",H 8"DH4D@&">4,

2,<:,B@:\2@&">4b 4 BD4(@*>@FH4 2,<,:\, B@*(@H@&8J 8"DH 4>*,8F" D"FH4H,:\>@FH4, 42JR,>4,
&D,<,>>ZN 42<,>,>46 D"FH4H,:\>@(@ B@8D@&", F@FH"&:,>4, 8"DH &:"0>@FH4 B@R&Z 4

<@>4H@D4>( BD@P,FF@& @$,2:,F,>4b;

d) BD4<,>,>4, *4FH">P4@>>@(@ 2@>*4D@&">4b & @$:"FH4 (,@:@(44. % (,@:@(44

*4FH">P4@>>@, 2@>*4D@&">4, BD4<,>b,HFb *:b F@FH"&:,>4b (,@:@(4R,F84N,
(,@<@DL@:@(4R,F84N 4 FHDJ8HJD>ZN 8"DH & <"FTH"$"N @H 1:250 000*@ 1:50 000.

B. ?$D"2@&">4,?$D"2@&">4, 44 B@*(@H@&8"B@*(@H@&8" 8"*D@&8"*D@&

20. ID@&,>\ @$JR,>4b 8@F<4R,F84< H,N>@:@(4b< & D"<8"N JR,$>ZN BD@(D"<< T8@: 4

J>4&,DF4H,H@& 3@D*">44 B@8" >,:\2b BD42>"H\ J*@&:,H&@D4H,:\>Z<. AD4R4>@6 H@<J

b&:b`HFb F:,*J`V4, @F>@&>Z, L"8H@DZ:

a) L"8H@D FH@4<@FH4, JR4HZ&"b, RH@ B@HD,$>@FH4 & "BB"D"H>ZN 4 BD@(D"<<>ZN
FD,*FH&"N *:b @D(">42"P44 ^LL,8H4&>@6 JR,$Z BD,&ZT"`HL4>">F@&Z, &@2<@0>@FH4 <>@(4N

JR,$>ZN 2"&,*,>46;

17



A/AC.105/729/Add.1

b) @HFJHFH&4, 8&":4L4P4D@&">>ZN 4:4 N@D@T@ B@*(@H@&:,>>ZN BD,B@*"&"H,:,6

BD,BbHFH&J,H &8:`R,>4` 8@F<4R,F8@6 >"J84 & T8@:\>Z, BD@(D"<<Z;

c) &F:,*FH&4, @(D">4R,>>ZN <,FH>ZN &@2<@0>@FH,6 *:b HDJ*@JFHD@6FH&" <@:@*ZN

FB,P4":4FH@& & @$:"FH4 8@F<4R,F8@6 >"J84 4 H,N>484 FBD@F >" B@:JR,>4, @$D"2@&">4b & ^H@6

@$:"FH4 &,F\<" >,&,:48.

21. 1" B@F:,*>,, *,FbH4:,H4, & 3@D*">44 BD@42@T:4 2>"R4H,:\>Z, 42<,>,>4b & H"84N

@$:"FHbN, 8"8 H,:,8@<<J>48"P44,<,H,@D@:@(4b 4 *4FH">P4@>>@, 2@>*4D@&">4,. % ^H@6 F&b24
BD@b&:b,HFb D"FHJV46 FBD@F >" 2>"`V4N FB,P4":4FH@& & ^H4N @$:"FHbN 4 J*,:b,HFb &>4<">4,

>,@$N@*4<@FH4 @$JR,>4b 8@F<4R,F84< >"J8"< >" D"2:4R>ZN JD@&>bN. % ^H@< 8@>H,8FH, &
JR,$>Z, BD@(D"<<Z >"R":\>ZNT8@: &8:`R,>Z ^:,<,>HZ F&b2">>ZN F 8@F<@F@< *4FP4B:4>,
&8:`R"b "FHD@>@<4`, "^D@L@H@FX,<8J, <,H,@D@:@(4` 4 B@:,HZ 8@F<4R,F84N "BB"D"H@&.

22. %@ <>@(4N J>4&,DF4H,H"N & JR,$>Z, BD@(D"<<Z *:b FHJ*,>H@& FH"DT4N 8JDF@& B@

(,@(D"L44, (,@:@(44, F,:\F8@<J N@2b6FH&J 4 FHD@4H,:\FH&J &8:`R,>Z 8JDFZ B@

*4FH">P4@>>@<J 2@>*4D@&">4`. % 1997(@*J I>4&,DF4H,H !:\-#":8" &&,: J F,$b JR,$>J`
BD@(D"<<J B@ 8@F<4R,F8@6 (,@*,244. ]H" BD@(D"<<" &8:`R",H & F,$b &&@*>Z6 4

BD@*&4>JHZ6 8JDFZ B@ ':@$":\>@6 F4FH,<, @BD,*,:,>4b <,FH@B@:@0,>4b (GPS),
*4FH">P4@>>@<J 2@>*4D@&">4`, '3E 4 FX,<8, 42 8@F<@F". %,*JV4, B@24P44 2">4<",H

J>4&,DF4H,H !:\ ^:\-#"6H, 8@H@DZ6 *:b B@&ZT,>4b 8&":4L48"P44 &ZBJF8>48@& F@2*":
IR,$>Z6 4>FH4HJH "FHD@>@<44 4 8@F<4R,F84N >"J8, & 8@H@D@< 4<,`HFb *&" L"8J:\H,H",
(@H@&bV4, "FB4D">H@&. A,D&Z6 42 >4N - L"8J:\H,H "FHD@>@<44, >" 8@H@D@< 42JR",HFb ^H"
>"J8" 4 BD@&@*bHFb "FHD@>@<4R,F84, 4FF:,*@&">4b. K"8J:\H,H D"FB@:"(",H >,$@:\T@6

"FHD@>@<4R,F8@6 @$F,D&"H@D4,6 (H,:,F8@BS<4*H"-7"FF,(D,>" LX-200*4"<,HD@< 16 *`6<@&)
4 B:">4DJ,H JFH">@&4H\ & 1999(@*J D"*4@H,:,F8@B *4"<,HD@< 32 <,HD". %H@D@6 L"8J:\H,H -
L"8J:\H,H 8@F<4R,F84N >"J8 @H&,R",H 2" @$JR,>4, >"J8"< @$ "H<@FL,D, 4 @ D"FBD@FHD">,>44

& >,6 &@:>, " H"80, 2" BD@&,*,>4, 4FF:,*@&">46 & ^H4N @$:"FHbN.

23. ="Db*J F @$JR,>4,< H,@D,H4R,F84< >"J8"< *@FH4(>JH BD@(D,FF 4 & @$JR,>44

BD"8H4R,F84< "FB,8H"< BD4<,>,>4b 8@F<4R,F8@6 H,N>484. G"8"b B@*(@H@&8" @D(">42J,HFb
BD,4<JV,FH&,>>@ *:b :4P, D"$@H" 8@H@DZN F&b2">" F BD4<,>,>4,< 8@F<4R,F8@6 H,N>484, *:b
4FF:,*@&"H,:,6 4 JR"V4NFb J>4&,DF4H,H@&. IR,$>Z, 8JDFZ, 8"8 BD"&4:@, @D(">42J`HFb
H"84<4 FB,P4":424D@&">>Z<4 JR,$>Z<4 P,>HD"<4, 8"8 7@D@:,&F846 4@D*">F846 P,>HD
(,@(D"L4R,F84N 4FF:,*@&">46, & 8@H@D@< D,(J:bD>@ BD@&@*bHFb JR,$>Z, 8JDFZ B@

BD4<,>,>4` *4FH">P4@>>@(@ 2@>*4D@&">4b 4 '3E; JR,$>Z6 P,>HD ")0,6-G4-E4", 8@H@DZ6
@D(">42J,H JR,$J *:b F&@4N F@HDJ*>48@& 4 *:b F:JT"H,:,6 42 *DJ(4N "D"$F84N (@FJ*"DFH&;
4 IR,$>Z6 P,>HD IBD"&:,>4b <,H,@D@:@(44, 8@H@DZ6 @D(">42J,H 8JDFZ B@ BD@(>@24D@&">4`
B@(@*Z (BD@*@:04H,:\>@FH\` T,FH\ <,FbP,&) 4 <,H,@D@:@(4R,F84< >"$:`*,>4b<

(BD@*@:04H,:\>@FH\` R,HZD, <,FbP").

94&">94&">
[A@*:4>>Z6 H,8FH >" ">(:46F8@< b2Z8,]

A. %&,*,>4,%&,*,>4,

1. 94&"> BD4:"(",H "8H4&>Z, JF4:4b 8 &@FF@2*">4` 4>LD"FHDJ8HJDZ, @F@$,>>@ & H@<, RH@
8"F",HFb F4FH,< F&b24. =@&"b H,:,8@<<J>48"P4@>>"b 4>LD"FHDJ8HJD" FB@F@$FH&J,H D"2&4H4`
H"84N F&b2">>ZN F 4FB@:\2@&">4,< 8@F<4R,F8@6 H,N>484 >"BD"&:,>46 *,bH,:\>@FH4 & 94&">,,
8"8 FBJH>48@&@, H,:,&424@>>@, &,V">4,, JF:J(4 F,H4 "3>H,D>,H" 4 H.*.

2. QH@ 8"F",HFb >"JR>ZN 4FF:,*@&">46, H@ ="P4@>":\>Z6 P,>HD B@ *4FH">P4@>>@<J
2@>*4D@&">4` D"2D"$"HZ&",H <,H@*Z BD4<,>,>4b FBJH>48@&ZN 42@$D"0,>46 & D"2:4R>ZN

BD48:"*>ZN @$:"FHbN & P,:bN @$,FB,R,>4b :4P, @H&,HFH&,>>ZN 2" BD4>bH4, D,T,>46,
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>,@$N@*4<Z<4 *">>Z<4 *:b B:">4D@&">4b 4 D"P4@>":\>@(@ 4FB@:\2@&">4b BD4D@*>ZN

D,FJDF@& 94&">".

3. ="FH@bV46 *@8:"* @ 8@F<4R,F8@6 *,bH,:\>@FH4 94&">", 8@H@DZ6 $Z: B@*(@H@&:,>
="P4@>":\>Z< F@&,H@< B@ >"JR>Z< 4FF:,*@&">4b<, B@*D"2*,:b,HFb >" *&, R"FH4,
8"F"`V4,Fb 8@F<4R,F8@6 *,bH,:\>@FH4 BD4<,>4H,:\>@ 8 ^8@>@<48,, " H"80, *,bH,:\>@FH4
="P4@>":\>@(@ P,>HD" B@ *4FH">P4@>>@<J 2@>*4D@&">4`.

%%. 7@F<4R,F8"b7@F<4R,F8"b *,bH,:\>@FH\*,bH,:\>@FH\ BD4<,>4H,:\>@BD4<,>4H,:\>@ 88 ^8@>@<48,^8@>@<48, 94&">"94&">"

4. 7"8 $Z:@ @H<,R,>@ &ZT,, BD@(D,FF & 4FB@:\2@&">44 &Z(@* @H 8@F<4R,F8@6

*,bH,:\>@FH4 & 94&">, F&b2"> BD,0*, &F,(@ F D"2&4H4,< H,:,8@<<J>48"P4@>>@6

4>LD"FHDJ8HJDZ 4 BD@b&:b,HFb & D"FT4D,>44 FBJH>48@&@(@ H,:,&424@>>@(@ &,V">4b

(FH">P4b 94&">F8@6 &,V"H,:\>@6 8@DB@D"P44 4 FH">P4b "#J*JV,,") 4 & D"FT4D,>44

<"FTH"$@& 4FB@:\2@&">4b F,H4 "3>H,D>,H".

1. G,:,8@<<J>48"P44G,:,8@<<J>48"P44

5. 94&">F8"b 8@<B">4b "A@RH", H,:,(D"L 4 H,:,L@>" >,*"&>@ B,D,T:" F ">":@(@&@6 >"
P4LD@&J` H,N>@:@(4`; @F>"FH4:" >"P4@>":\>J` F,H\ :4>46 B,D,*"R4 >@&Z<4 <,*>Z<4

8"$,:b<4, &@:@8@>>@-@BH4R,F84<4 8"$,:b<4 4 <48D@&@:>@&Z<4 F4FH,<"<4; 4

<@*,D>424D@&":" FJV,FH&J`VJ` F,H\ F&b24 F <,0*J>"D@*>Z<4 F,H,&Z<4 F4FH,<"<4.

6. % >"FH@bV,, &D,<b >@&"b H,:,8@<<J>48"P4@>>"b FHDJ8HJD" FB@F@$>" @$F:J04&"H\ *@

1,5<4::4@>" B@H,>P4":\>ZN "$@>,>H@&.

2. G,:,&424@>>@,G,:,&424@>>@, &,V">4,&,V">4,

7. )&, :4&">F84, H,:,&424@>>Z, FH">P44 (FH">P4b 94&">F8@6 &,V"H,:\>@6 8@DB@D"P44
4 FH">P4b "#J*JV,,") J&,:4R4:4 8@:4R,FH&@ BD@(D"<< FBJH>48@&@(@ &,V">4b $:"(@*"Db
FBJH>48"< Arabsat-2A (#:40>46 %@FH@8); Eutelsat, Hot bird (+&D@B"); Panamsat-4 (!LD48"); 4
Echostar (!<,D48").

3. 3>H,D>,H3>H,D>,H

8. 3>H,D,F 8 JF:J("< F,H4 "3>H,D>,H" 4 B@&ZT,>>Z6 FBD@F >" B@:>@<"FTH"$>Z6 *@FHJB
8 >4< F@ FH@D@>Z JR,$>ZN 2"&,*,>46, 8@<<,DR,F84N BD,*BD4bH46, BD"&4H,:\FH&,>>ZN
JRD,0*,>46 4 R"FH>ZN :4P F&4*,H,:\FH&J`H @ H@<, RH@, 8@(*" $J*,H @$,FB,R,> $@:,,T4D@846
*@FHJB, 94&"> $ZFHD@ BD4@$V4HFb 8 *@FH40,>4b< <4D@&@(@ F@@$V,FH&".

9. % >"FH@bV,, &D,<b & 94&">,, 4 BD,0*, &F,(@ & #,6DJH,, >"FR4HZ&",HFb @8@:@
30 000B@:\2@&"H,:,6 3>H,D>,H".

4. ;,H,@D@:@(4R,F8"b;,H,@D@:@(4R,F8"b 4>L@D<"P4b4>L@D<"P4b

10. IBD"&:,>4, <,H,@D@:@(44 94&">" F@2*":@ >"P4@>":\>J` F,H\ <,H,@D@:@(4R,F84N

FH">P46, & H@< R4F:, & *@:4>, #,8"". ="Db*J F ^H4< IBD"&:,>4, 8:4<"H@:@(44

<@*,D>424DJ,H F&@` >"2,<>J` FH">P4` & P,:bN B@:JR,>4b H@R>ZN P4LD@&ZN 42@$D"0,>46

F@ FBJH>48" Meteosat.

EE. ="P4@>":\>Z6="P4@>":\>Z6 P,>HDP,>HD B@B@ *4FH">P4@>>@<J*4FH">P4@>>@<J 2@>*4D@&">4`2@>*4D@&">4`

11. ),bH,:\>@FH\ ="P4@>":\>@(@ P,>HD" B@ *4FH">P4@>>@<J 2@>*4D@&">4`

F&4*,H,:\FH&J,H @ P,:,>"BD"&:,>>ZN JF4:4bN 94&">" B@ 4FB@:\2@&">4` & BD48:"*>ZN P,:bN

>"JR>ZN 2>">46 4 B,D,*@&ZN H,N>@:@(46, @F@$,>>@ & H@<, RH@ 8"F",HFb B@:JR,>4b
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4>L@D<"P44, B@<@("`V,6 @$,FB,R4H\ >@D<":\>@, D"2&4H4, FHD">Z. % D"<8"N

="P4@>":\>@(@ F@&,H" B@ >"JR>Z< 4FF:,*@&">4b< O,>HD &>@F4H 8:`R,&@6 &8:"* &

J*@&:,H&@D,>4, >"JR>ZN B@HD,$>@FH,6 FHD">Z, @$,FB,R4&"b B@FHJB:,>4, *">>ZN 4

FHDJ8HJD>@6 4>L@D<"P44 *:b BD@,8H@& D"2&4H4b 4 D,T,>4b ^8@:@(4R,F84N BD@$:,<. O,>HD
8@>FJ:\H4DJ,H H"80, *4D,8H4&>Z, @D(">Z & @H>@T,>44 <,D@BD4bH46 4 FHD"H,(46,
8"F"`V4NFb JFH@6R4&@(@ 4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&", *4FH">P4@>>@(@

2@>*4D@&">4b 4 (,@(D"L4R,F8@6 4>L@D<"P4@>>@6 F4FH,<Z ('3E).
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2. AD,*>"2>"R,>4,AD,*>"2>"R,>4, 44 P,:4P,:4

12. ;">*"H O,>HD" BD,*JF<"HD4&",H F:,*J`V,,:

") F@HDJ*>4R,FH&@ F @D(">42"P4b<4,4>FH4HJH"<4 4 JRD,0*,>4b<4 (@FJ*"DFH&,>>@(@
4 R"FH>@(@ F,8H@D@& 4 @8"2">4, 4< B@<@V4 & B:">4D@&">44 4 @FJV,FH&:,>44 4N

*,bH,:\>@FH4 F 4FB@:\2@&">4,< *4FH">P4@>>@(@ 2@>*4D@&">4b 4 '3E F J*,:,>4,< @F@$@(@

&>4<">4b ^8@:@(4R,F84< 4 8J:\HJD>Z< "FB,8H"<;

b) F@2*">4, B,D4@*4R,F84 @$>@&:b,<ZN $"2 *">>ZN >" @F>@&, FBJH>48@&ZN

F>4<8@& & D"2:4R>ZN @$:"FHbN 4 *4FP4B:4>"N 4 BD,*@FH"&:,>4,, BD4 >,@$N@*4<@FH4,
4>L@D<"P44 (@FJ*"DFH&,>>@<J 4 R"FH>@<J F,8H@D"<;

F) &2"4<@*,6FH&4, 4 F@HDJ*>4R,FH&@ F D,(4@>":\>Z<4 4 <,0*J>"D@*>Z<4

P,>HD"<4 B@ *4FH">P4@>>@<J 2@>*4D@&">4` & 4>H,D,F"N D"2&4H4b, >"JR>@(@ BD@(D,FF" 4
$:"(@F@FH@b>4b :`*,6;

d) F@2*">4, & D"<8"N O,>HD" 4 >" <,FH"N >,@$N@*4<ZN &FB@<@("H,:\>ZN F4FH,<,
:"$@D"H@D46 4 F4FH,< >"2,<>@(@ 8@>HD@:b *">>ZN & P,:bN BD@&,D84 D,2J:\H"H@&

*4FH">P4@>>@(@ 2@>*4D@&">4b;

,) @$JR,>4, 4 B@&ZT,>4, 8&":4L48"P44 F@HDJ*>48@& O,>HD" B@ <,D, D"FT4D,>4b

,(@ *,bH,:\>@FH4, " H"80,, BD4 >,@$N@*4<@FH4, F@HDJ*>48@& (@FJ*"DFH&,>>ZN JRD,0*,>46 *:b
D"2:4R>ZN *DJ(4N P,:,6;

f) 8@>FJ:\H4D@&">4, 4 L@D<J:4D@&">4, D,T,>46 4 B@:4H484 & @H>@T,>44

8@>&,>P46, BD@H@8@:@&, F@(:"T,>46 4:4 *DJ(4N &@BD@F@&, 8"F"`V4NFb *4FH">P4@>>@(@
2@>*4D@&">4b, &@ &2"4<@*,6FH&44 F D,(4@>":\>Z<4 4 <,0*J>"D@*>Z<4 B"DH>,D"<4 4:4
BD"&4H,:\FH&"<4.

3. IF:J(4IF:J(4

13. O,>HD JR"FH&J,H 4 B@<@(",H & @BD,*,:,>44 B@HD,$>@FH,6 & H,N @$:"FHbN, & 8@H@DZN
&@2<@0>@ BD4<,>,>4, *4FH">P4@>>@(@ 2@>*4D@&">4b, F J*,:,>4,< @F@$@(@ &>4<">4b

B@&ZT,>4`4>L@D<4D@&">>@FH4 >"F,:,>4b. O,>HD B@<@(",H H"80, *DJ(4< (@FJ*"DFH&,>>Z<
JRD,0*,>4b< & D,T,>44 F@@H&,HFH&J`V4N &@BD@F@&, 4>L@D<4DJb, & R"FH>@FH4, @

&@2<@0>@FHbN BD4<,>,>4b '3E4 4>L@D<"P4@>>@6 H,N>@:@(44. AD,*@FH"&:b`HFb D"2:4R>Z,
8@>FJ:\H"P4@>>Z, JF:J(4, & R"FH>@FH4, & F&b24 F D"2D"$@H8@6 4 @FJV,FH&:,>4,< BD@,8H@& 4:4
@D(">42"P4,6 <,D@BD4bH46, 8"F"`V4NFb @$,FB,R,>4b *@FHJB" 8 *">>Z<, @BD,*,:,>4b <,FH,
BD,*FH"&:b`V4N 4>H,D,F *:b "DN,@:@(@&, BD@&,*,>4b ">":4H4R,F84N 4FF:,*@&">46 B@

&@BD@F"< D"2&4H4b, F@FH"&:,>4b 8"DH 4 B@*(@H@&84 *@8:"*@& B@ @P,>8, F@FH@b>4b D,FJDF@&
(&@*>Z, 4 2,<,:\>Z, D,FJDFZ, 2":,04 0,:,2>@6 DJ*Z 4 FHD@4H,:\>Z, <"H,D4":Z); F,:\F8@(@
N@2b6FH&" (B@R&,>>Z6 F:@6, BD4(@*>@FH\ 4 BD@42&@*4H,:\>@FH\ B@R&, D"P4@>":\>@,

4FB@:\2@&">4, F,:\F84N J(@*46 4 BD,*@H&D"V,>4, ^D@244 B@R&) 4 @8DJ0"`V,6 FD,*Z
(4FH@D4R,F84, B"<bH>484, *,(D"*"P4b FHDJ8HJDZ 4 ^D@24b B@R&Z, :,F>@, N@2b6FH&@,
$4@:@(4R,F8@, D"2>@@$D"24,, JNJ*T,>4, F@FH@b>4b BD4$D,0>@6 2@>Z 4 FH4N46>Z, $,*FH&4b).

4. ),bH,:\>@FH\),bH,:\>@FH\

14. % BD@P,FF, *@B@:>,>4b 4 @$>@&:,>4b $"2 *">>ZN 4 8@>8D,H>@6 4>L@D<"P44 &

4>H,D,F"N D"2:4R>ZN @$:"FH,6 D"2&4H4b 4 8J:\HJDZ & 94&">, 4FB@:\2J`HFb >@&Z,

H,N>@:@(44.

15. O,>HD, B@:JR"`V46 D"2>@@$D"2>Z, *">>Z, F@ FBJH>48@& *4FH">P4@>>@(@

2@>*4D@&">4b, BD4 >,@$N@*4<@FH4 @FJV,FH&:b,H 4N BD,@$D"2@&">4,, "*"BH"P4` 4 @$D"$@H8J,
F H,< RH@$Z @>4 <@(:4 4FB@:\2@&"H\Fb & D"<8"N BD48:"*>ZN 4FF:,*@&">46 4 D"$@H JR,>ZN,
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@H&,R"`V4N BD4@D4H,H>Z< B@HD,$>@FHb< 94&">". ]H" *,bH,:\>@FH\ >"BD"&:,>" >" @8"2">4,
JF:J( B@:\2@&"H,:b< 8"8 & (@FJ*"DFH&,>>@<, H"8 4 & R"FH>@< F,8H@D, 4 >" @$,FB,R,>4,

&F,FH@D@>>,(@ F@HDJ*>4R,FH&" >" D"2:4R>ZN JD@&>bN. ?F>@&>Z< >,42<,>>Z< >"BD"&:,>4,<
*,bH,:\>@FH4 O,>HD" b&:b,HFb F@2*">4, B@H,>P4":" >" @F>@&, JRD,0*,>4b F@&<,FH>ZN

BD,*BD4bH46, B@*(@H@&84 8"*D@&, B,D,*"R4 H,N>@:@(44, D"2&4H4b 4>L@D<"P4@>>ZN F4FH,<
4 JR"FH4b & D"$@H, >"JR>ZN F@&,V">46. %"0>,6T,6 R"FH\` *,bH,:\>@FH4 O,>HD" b&:b,HFb
>"2,<>Z6 8@>HD@:\ *">>ZN, BD@&,D8" H@R>@FH4 4 8"R,FH&" <"H,D4":@& 4 B@*(@H@&8"

>,@$N@*4<ZN *@8J<,>H@& >" @F>@&, &Z&,D,>>ZN (,@(D"L4R,F84N 4 >"JR>ZN *">>ZN & B@<@V\

:4P"<, @H&,HFH&,>>Z< 2" BD4>bH4, D,T,>46 & @H>@T,>44 >"*:,0"V4N BJH,6 D"2&4H4b 4
F@ND">,>4b 8J:\HJD>@(@ >"F:,*4b. % F:,*J`V,< D"2*,:, F@*,D04HFb @B4F">4, BD@,8H@& 4
H,<, @HD"0"`V4N *,bH,:\>@FH\ O,>HD".

") ?FJV,FH&:b,<Z, BD@,8HZ

16. % >"FH@bV,, &D,<b @FJV,FH&:b`HFb BD@,8HZ B@ F:,*J`V4< H,<"<:

") BD4<,>,>4, *4FH">P4@>>@(@ 2@>*4D@&">4b *:b <@>4H@D4>(" <@DF8@6 FD,*Z 4

F@2*">4, F@@H&,HFH&J`V,6 $"2Z *">>ZN (F@&<,FH>@ F E@,*4>,>>Z< 7@D@:,&FH&@<

%,:48@$D4H">44 4 E,&,D>@6 3D:">*44);

b) 2"B"FZ, 8"R,FH&@ 4 D"P4@>":\>@, 4FB@:\2@&">4, &@*>ZN D,FJDF@& & D"6@>, !88"D
(F@&<,FH>@ F +&D@B,6F84< P,>HD@< D"2D"$@H@8, *@8J<,>H"P44 4 4FF:,*@&">46);

F) BD@(D"<<" B@ $"FF,6>J D,84 ]:\-7"$4D: D"P4@>":\>@, 4FB@:\2@&">4,

HD">F(D">4R>ZN &@*>ZN D,FJDF@& (F@&<,FH>@ F 7">"*@6 4 E4D46F8@6 !D"$F8@6 C,FBJ$:48@6);

d) BD@(D"<<" JR,$>ZN F,<4>"D@& B@ ^8@:@(@-4>L@D<"P4@>>Z< F4FH,<"<, '3E 4
*4FH">P4@>>@<J 2@>*4D@&">4` (F@&<,FH>@ F ',D<">F84< L@>*@< <,0*J>"D@*>@(@

F@HDJ*>4R,FH&");

,) D"P4@>":\>@, 4 JFH@6R4&@, 4FB@:\2@&">4, (DJ>H@&ZN &@* 4 B@R&Z 4 4N 2"V4H"

@H 2"(Db2>,>4b (F@&<,FH>@ F !D"$F84< P,>HD@< B@ 4FF:,*@&">4` 2"FJT:4&ZN D"6@>@& 4

>,@D@T",<ZN 2,<,:\ 4 (,D<">F8@6 @D(">42"P4,6 Bundesanstalt für Geowissenschaften und
Rohstoffe) (D,(4@>":\>Z6 BD@,8H);

f) 4FF:,*@&">4, 2,<,:\>@(@ L@>*" 4 <,H@*@& BD,*@H&D"V,>4b ^D@244 B@R&

(<,FH>Z6 BD@,8H, @FJV,FH&:b,<Z6 BD4 D,(4@>":\>@6 B@**,D08,);

g) ">":42 ^8@>@<4R,F8@6 &Z(@*Z D"2D"$@H84 <,FH@D@0*,>46 0,:,2>@6 DJ*Z >"

BD4(D">4R>@6 H,DD4H@D44 E4D46F8@6 !D"$F8@6 C,FBJ$:484 4 94&">" (D,(4@>":\>Z6 BD@,8H);

h) D"2&,*8" 4FH@R>48@& BD,F>@6 &@*Z & <@DF8@6 FD,*, F B@<@V\` H,B:@&@6

4>LD"8D"F>@6 "BB"D"HJDZ (D,(4@>":\>Z6 BD@,8H);

i) BD4<,>,>4, *4FH">P4@>>@(@ 2@>*4D@&">4b & "DN,@:@(4R,F84N D"$@H"N & D"6@>,

#"":\$,8" (<,FH>Z6 BD@,8H, @FJV,FH&:b,<Z6 BD4 F@*,6FH&44 3H":44 4 ?D(">42"P44

?$X,*4>,>>ZN ="P46 B@ &@BD@F"< @$D"2@&">4b, >"J84 4 8J:\HJDZ);

j) @P,>8" BD4D@*>ZN D,FJDF@& & 8"DFH@&@6 BD4$D,0>@6 2@>, (<,0*J>"D@*>Z6
BD@,8H F JR"FH4,< FHD"> ED,*42,<>@<@D\b);

k) 4FF:,*@&">4, B@ @P,>8, >,8@H@DZN "FB,8H@& F,6F<4R,F8@6 "8H4&>@FH4 & 94&">,

(<,0*J>"D@*>Z6 BD@,8H).

b) #J*JV4, BD@,8HZ
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17. 7 R4F:J B:">4DJ,<ZN 4:4 (@H@&bV4NFb 8 @FJV,FH&:,>4` BD@,8H@& @H>@FbHFb

F:,*J`V4,:

") F@FH"&:,>4, 8"DH &,D@bH>@FH,6 @B"F>ZN H,8H@>4R,F84N 4 BD4D@*>ZN b&:,>46

& F,&,D>@6 R"FH4 F4FH,<Z F$D@F" & D"6@>, ;,DH&@(@ <@Db BJH,< 4FB@:\2@&">4b P4LD@&@6

<@*,:4 D,:\,L" >" @F>@&, *">>ZN C9E F F4>H,24D@&">>@6 "B,DHJD@6 FBJH>48"

*4FH">P4@>>@(@ 2@>*4D@&">4b (+RS)+7! (<,0*J>"D@*>Z6 BD@,8H);

b) <@*,:4D@&">4, <,N">42<@& 8@>HD@:b 2" &2"4<@*,6FH&4,< 8:4<"H" 4 FJT4 &

P,:bN D"P4@>":\>@(@ BD4D@*@B@:\2@&">4b & <,0(@D>@< D"6@>, %@FH@R>@(@ ED,*42,<>@<@D\b

(D,(4@>":\>Z6 BD@,8H);

F) BD"8H4R,F84, <,H@*Z 8@>HD@:b B@8"2"H,:,6 8"R,FH&" <@DF8@6 &@*Z & 94&">,

>" @F>@&, 4FB@:\2@&">4b H,N>@:@(44 *4FH">P4@>>@(@ 2@>*4D@&">4b (<,0*J>"D@*>Z6 BD@,8H);

d) <@*,D>42"P4b 4 P,>HD":42"P4b '3E & (@FJ*"DFH&,>>@< F,8H@D, (<,FH>Z6
BD@,8H);

,) @P,>8" Jb2&4<@FH4 @8DJ0"`V,6 FD,*Z 4 >"*:,0"V4N <,H@*@&

2,<:,B@:\2@&">4b & D"6@>, (@D@*@& & BD4$D,0>@6 2@>, (D,(4@>":\>Z6 BD@,8H);

f) 8@>HD@:\ 4>*48"H@D@& 2"(Db2>,>4b ED,*42,<>@(@ <@Db, & R"FH>@FH4,
J(:,&@*@D@*"<4 (<,0*J>"D@*>Z6 BD@,8H);

g) ^8FB,D4<,>H":\>@, 4FF:,*@&">4, B@ 8@>HD@:` B@8"2"H,:,6 8"R,FH&" &@*Z &

#,6DJHF8@6 $JNH, >" @F>@&, 4FB@:\2@&">4b *">>ZN FBJH>48" >"$:`*,>4b 2" <@D,< F

B@<@V\` "BB"D"HJDZ F T4D@84< B@:,< @$2@D" (SeaWiFS) (<,0*J>"D@*>Z6 BD@,8H);

h) BD,*:@0,>4, @ F@2*">44 ^8@:@(@-4>L@D<"P4@>>@6 F4FH,<Z *:b 94&">"

(<,0*J>"D@*>Z6 BD@,8H);

i) @$F:,*@&">4, B:@V"*@8 *:b ;4*4B4D,>,6F8@6 "FHD@>@<4R,F8@6 @$F,D&"H@D44

& 94&">, (<,0*J>"D@*>Z6 BD@,8H);

j) BD4<,>,>4, *4FH">P4@>>@(@ 2@>*4D@&">4b & "DN,@:@(4R,F84N 4FF:,*@&">4bN &

D"6@>, G4D" (D,(4@>":\>Z6 BD@,8H);

k) ^8FB,D4<,>H":\>Z6 BD@,8H B@ 4FF:,*@&">4` ^D@244 B@R&Z & D"6@>, )0J$"6:b

(<,FH>Z6 BD@,8H).

GJ>4FGJ>4F

[A@*:4>>Z6 H,8FH >" LD">PJ2F8@< b2Z8,]

A. %&,*,>4,%&,*,>4,

1. EHD,<bF\ @$,FB,R4H\ $:"(@B@:JR4, F&@4N (D"0*"> 4 F&@, ("D<@>4R>@,

F@P4":\>@-^8@>@<4R,F8@, D"2&4H4,, GJ>4F B@FH@b>>@ BD4:"(",H JF4:4b B@ F@*,6FH&4`
D"2&4H4` >@&ZN H,N>@:@(46, & H@< R4F:, B,D,*@&ZN 8@F<4R,F84N H,N>@:@(46.

2. GJ>4F, b&:b`V46Fb 8@>FH4HJP4@>>Z< (@FJ*"DFH&@<, D"H4L4P4D@&": Db* *@(@&@D@&,
F@(:"T,>46 4 8@>&,>P46, 8"F"`V4NFb 4FF:,*@&">4b 4 4FB@:\2@&">4b 8@F<4R,F8@(@

BD@FHD">FH&" & <4D>ZN P,:bN, " H"80, FH": R:,>@< D"2:4R>ZN <,0*J>"D@*>ZN 4

D,(4@>":\>ZN @D(">42"P46, 2">4<"`V4NFb &@BD@F"<4 8@F<4R,F8@6 *,bH,:\>@FH4.
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3. IR4HZ&"b D,8@<,>*"P44 &H@D@6 7@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@

4FF:,*@&">4` 4 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN (_=3EA+5E-
82), GJ>4F F@2>",H, RH@ D"2&4&"`V4<Fb FHD">"< &"0>@ BD4@$D,FH4 H,N>4R,F84, 2>">4b 4
@BZH & @$:"FH4 8@F<4R,F8@6 *,bH,:\>@FH4,BD4>@FbV,6 @R,&4*>Z, B@$@R>Z, &Z(@*Z & FL,D,
D"2&4H4b >"J84, ^8@>@<484 4 BD@<ZT:,>>@FH4, 4 B@^H@<J & 1984(@*J @> F@2*":

="P4@>":\>J` 8@<4FF4` B@ &@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&".

4. /,:"b F@2*"H\ JF:@&4b *:b BD4@$D,H,>4b 8@F<4R,F8@6 H,N>484 4 H,N>@:@(46, GJ>4F
F@2*": @D(">42"P4@>>J` 4>LD"FHDJ8HJDJ 4 BD"&@&@6 <,N">42< F P,:\`:

a) J8D,B:,>4b >"JR>@-H,N>4R,F8@(@ B@H,>P4":" 4 FH4<J:4D@&">4b

4FF:,*@&"H,:\F8@6 *,bH,:\>@FH4 & D"2:4R>ZN @$:"FHbN, & H@< R4F:, & @$:"FH4 4FF:,*@&">4b
8@F<4R,F8@(@ BD@FHD">FH&" (E,8D,H"D4"H B@ >"JR>Z< 4FF:,*@&">4b< 4 H,N>48, (E=3G),
C,(4@>":\>Z6 4>FH4HJH &ZR4F:4H,:\>@6 H,N>484 4 F&b24 (C3%G3), ="P4@>":\>Z6 P,>HD
*4FH">P4@>>@(@ 2@>*4D@&">4b (=O)1), ="P4@>":\>Z6 4>FH4HJH <"T4>@FHD@,>4b GJ>4F"
(=3;G), " H"80, J>4&,DF4H,HZ 4 4FF:,*@&"H,:\F84, P,>HDZ, H"84, 8"8 ="P4@>":\>Z6
>"JR>@-H,N>4R,F846 4>FH4HJH @8,">@(D"L44 4 DZ$@:@&FH&" (==G3?C) 4 3>FH4HJH

2"FJT:4&ZN 2,<,:\ (311));

b) 2"V4HZ BD4D@*>ZN D,FJDF@& 4 @8DJ0"`V,6 FD,*Z (;4>4FH,DFH&@ @8DJ0"`V,6
FD,*Z 4 D,(4@>":\>@(@ B:">4D@&">4b 4 311).

5. ="P4@>":\>"b 8@<4FF4b B@ &@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&", 8@H@D@6 $Z:@

B@DJR,>@ F@&<,FH>@ F F@@H&,HFH&J`V4<4 <4>4FH,DF84<4 &,*@<FH&"<4 4 @D(">42"P4b<4

D"2D"$"HZ&"H\ >"P4@>":\>J` B@:4H48J & @$:"FH4 4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&"

& <4D>ZN P,:bN & D"<8"N >"P4@>":\>ZN B:">@& D"2&4H4b 4 8@H@D"b $Z:" D,@D(">42@&">" 4

JF@&,DT,>FH&@&">" & 1993(@*J, BD,*:@04:", & R"FH>@FH4, >"P4@>":\>J` 8@F<4R,F8J`

BD@(D"<<J, P,:4 4 *@FH40,>4b 8@H@D@6 4 D"FF<"HD4&"`HFb & >"FH@bV,< *@8:"*,.

B. ="P4@>":\>"b="P4@>":\>"b 8@F<4R,F8"b8@F<4R,F8"b BD@(D"<<"BD@(D"<<" GJ>4F"GJ>4F"

6. 32 @F>@&>ZN >"BD"&:,>46 *,bH,:\>@FH4, F&b2">>ZN F 4FB@:\2@&">4,< 8@F<4R,F84N
F4FH,<, GJ>4F &Z$D": &@BD@FZ F&b24, >"$:`*,>4b 1,<:4, @BD,*,:,>4b <,FH@B@:@0,>4b 4
F$@D" *">>ZN.

1. O,:4O,:4 >"P4@>":\>@6>"P4@>":\>@6 8@F<4R,F8@68@F<4R,F8@6 BD@(D"<<ZBD@(D"<<Z

7. A,D,* >"P4@>":\>@6 8@F<4R,F8@6 BD@(D"<<@6 FH@bH F:,*J`V4, P,:4:

a) D"P4@>":\>@, 4FB@:\2@&">4, BD48:"*>ZN 8@F<4R,F84N D"2D"$@H@8 F JR,H@<

^8@>@<4R,F8@(@ B@:@0,>4b FHD">Z 4 ,, BD4@D4H,H@& & @$:"FH4 D"2&4H4b;

b) F@2*">4, >"P4@>":\>@(@ H,N>4R,F8@(@ B@H,>P4":" BJH,< B@*(@H@&84 8"*D@& B@

&@BD@F"< 8@F<4R,F8@6 >"J84 4 H,N>484;

c) BD@&,*,>4, >"JR>@-H,N>4R,F84N 4FF:,*@&">46 & @$:"FHbN, F&b2">>ZN F

4FB@:\2@&">4,< 8@F<4R,F84N F4FH,< (^:,8HD@>48", 4>L@D<"H48", ^>,D(,H48",
<"H,D4":@&,*,>4,, <"T4>@FHD@,>4, 4 H.*.) 4 42JR,>4,< %F,:,>>@6, & R"FH>@FH4 & @$:"FH4
"FHD@>@<44;

d) @8"2">4, B@**,D084 BD@<ZT:,>>@FH4 BJH,< @$,FB,R,>4b ,, F@&D,<,>>Z<4

H,N>@:@(4b<4 F P,:\` B@&ZT,>4b JD@&>b 8@>8JD,>H@FB@F@$>@FH4 >"P4@>":\>@6

BD@<ZT:,>>@FH4 & JF:@&4bN (:@$":42"P44 4 DZ>@R>@6 ^8@>@<484.

2. EHDJ8HJD"EHDJ8HJD" ="P4@>":\>@6="P4@>":\>@6 8@<4FF448@<4FF44 B@B@ &@BD@F"<&@BD@F"< 8@F<4R,F8@(@8@F<4R,F8@(@ BD@FHD">FH&"BD@FHD">FH&"
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8. % D"<8"N >"P4@>":\>@6 8@F<4R,F8@6 BD@(D"<<Z, >"N@*bV,6Fb B@* JBD"&:,>4,<
="P4@>":\>@6 8@<4FF44 B@ &@BD@F"< 8@F<4R,F8@(@ BD@FHD">FH&", D@:\ 8@H@D@6 2"8:`R",HFb
& 8@@D*4>"P44 *,bH,:\>@FH4 D"2:4R>ZN <4>4FH,DF84N &,*@<FH& 4 @D(">42"P46,
2">4<"`V4NFb 8@F<4R,F8@6 *,bH,:\>@FH\`, 4 @$,FB,R,>44 @F&,*@<:,>>@FH4 FD,*FH&

<"FF@&@6 4>L@D<"P44 @ &Z(@*"N, 8@H@DZ, <@(JH $ZH\ B@:JR,>Z & D,2J:\H"H, 4FB@:\2@&">4b
&@2<@0>@FH,6 8@F<4R,F8@6 H,N>484, *,bH,:\>@FH\ F@@H&,HFH&J`V4N JR"FH>48@& $Z:"

@$X,*4>,>" BJH,< F@2*">4b BbH4 *4F8JFF4@>>ZN (DJBB B@: BD"&@&Z< 4 >@D<"H4&>Z<

&@BD@F"<; 8@F<4R,F8@6 H,N>48, 4 H,N>@:@(4b<; 8@F<4R,F8@6 F&b24; &@BD@F"< >"$:`*,>4b
1,<:4 4 *4FH">P4@>>@(@ 2@>*4D@&">4b; 4 &@BD@F"< B@*(@H@&84 8"*D@& 4 B@&ZT,>4b JD@&>b
@F&,*@<:,>>@FH4.

9. ]H4 (DJBBZ $Z:4 FL@D<4D@&">Z F P,:\` BD4&:,R,>4b 8"8 <@0>@ $@:\T,(@ R4F:"

JRD,0*,>46, 2"4>H,D,F@&">>ZN &@BD@F"<4 8@F<@F" 4:40,:"`V4N &ZF8"2"H\ F&@4 2"<,R">4b
B@ ^H@< H,<,.

10. % *4F8JFF4bN, BD,F:,*@&"&T4N P,:\ F@2*">4b >"P4@>":\>@6 8@F<4R,F8@6 BD@(D"<<Z,
JR"FH&@&":4 >, H@:\8@ (@FJ*"DFH&,>>Z, &,*@<FH&", >@ H"80, 4>FH4HJHZ 4 J>4&,DF4H,HZ,
(@FJ*"DFH&,>>Z, 4 R"FH>Z, BD,*BD4bH4b, "&H@D4H,H>Z, ^8FB,DHZ,@$V,FH&,>>Z, @$X,*4>,>4b
4 BD@LF@`2Z.

11. A,D&@>"R":\>@ *4F8JFF4@>>Z, (DJBBZ $Z:4 FL@D<4D@&">Z F:,*J`V4< @$D"2@<:

'DJBB" E@FH"& 7@@D*4>"P4b

AD"&@&Z, 4

>@D<"H4&>Z, &@BD@FZ

;4>4FH,DFH&@ 4>@FHD">>ZN *,:, E=3G, C3%G3,
;4>4FH,DFH&@ F&b24, ;4>4FH,DFH&@ &>JHD,>>4N

*,:, =3;G, GJ>4FF8"b "FF@P4"P4b F&b24 (G!E),
FB,P4":4FH B@ <,0*J>"D@*>@-BD"&@&Z< &@BD@F"<

E=3G

7@F<4R,F8"b H,N>48" 4

H,N>@:@(44

C3%G3, =O)1, ="P4@>":\>Z6 4>FH4HJH <,H,@D@-
:@(44, IR,$>Z6 4FF:,*@&"H,:\F846 P,>HD B@

&@BD@F"< F&b24 (I3OE), IBD"&:,>4, "^D@B@DH@&
GJ>4F", ':"&>@, JBD"&:,>4, (D"0*">F8@6 "&4"P44,
!D"$F8"b @D(">42"P4b FBJH>48@&@6 F&b24

(!C!#E!G), =3;G, ?H*,:,>4, >"J84 4 H,N>484
(?=G), E@`2 B@ &@BD@F"< BD@<ZT:,>>@FH4,
H@D(@&:4 4 D,<,F,: GJ>4F"

C3%G3

7@F<4R,F8"b F&b2\ I3OE, ':"&>@, JBD"&:,>4, B@ F&b24,
="P4 @ > " : \ > @ , J B D " & : , > 4 , & ,V">4 b ,
="P4@>":\>Z6 P,>HD *4FH">P4@>>@(@

2@>*4D@&">4b (=O)1), C3%G3, 311, !C!#E!G,
S8@:" B@*(@H@&84 FB,P4":4FH@& & @$:"FH4

B@RH@&@(@ @$F:J04&">4b 4 F&b24 (SEAE)

I3OE

="$:`*,>4, 1,<:4 4

*4FH">P4@>>@,

2@>*4D@&">4,

=O)1, C3%G3, =3;G, I=), FSHM, Cité des
Sciences

=O)1

A@*(@H@&8" 8"*D@& 4

B@&ZT,>4, JD@&>b

@F&,*@<:,>>@FH4

;4>4FH,DFH&@ &ZFT,(@ @$D"2@&">4b, =O)1,
C3%G3, =3;G, !FF@P4"P4b <@:@*ZN JR,>ZN

GJ>4F", G!E, 311

;4>4FH,DFH&@

&ZFT,(@

@$D"2@&">4b

C. )@FH40,>4b)@FH40,>4b
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12. GJ>4F &FHJB4: & &,8 8@<B\`H,D42"P44 4 J0, 4FB@:\2J,H 4>L@D<"P4@>>Z, <"(4FHD":4.
?> b&:b,HFb R"FH\` "(:@$":\>@6 *,D,&>4", & 8@H@D@6 @> >"<,D,> 4(D"H\ "8H4&>J` D@:\ 4
$ZH\ >, H@:\8@ N@D@T@ 4>L@D<4D@&">>Z< B@HD,$4H,:,<. ':"&>Z, *@FH40,>4b GJ>4F" &
@$:"FH4 8@F<4R,F8@6 *,bH,:\>@FH4 2"8:`R"`HFb & 4FB@:\2@&">44 4 ^8FB:J"H"P44

FJV,FH&J`V4N 8@F<4R,F84N F4FH,< *:b @$,FB,R,>4b 8@F<4R,F8@6 F&b24, @BD,*,:,>4b
<,FH@B@:@0,>4b 4 F$@D" *">>ZN, >"$:`*,>4b 1,<:4 4 BD@&,*,>4b =3?7C.
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1. 7@F<4R,F8"b7@F<4R,F8"b F&b2\F&b2\

a) G,:,L@>>"b F&b2\

13. ):b P,:,6 @$,FB,R,>4b <,0*J>"D@*>@6 F&b24 4 @F@$,>>@ *:b BD,*@FH"&:,>4b

F@$FH&,>>ZN JF:J( & @$:"FH4 H,:,L@>44 GJ>4F ^8FB:J"H4DJ,H >"2,<>J` FH">P4` FBJH>48@&@6

F&b24. ]H" FH">P4b, LJ>8P4@>4DJ`V"b B@* JBD"&:,>4,< 8@<B">44 "GJ>424b G,:,8@<",
<@0,H JFH">"&:4&"H\ F&b2\ F@ FBJH>48"<4 ;,0*J>"D@*>@6 @D(">42"P44 FBJH>48@&@6 F&b24

(3=G+9E!G) 4 !C!#E!G.

b) EBJH>48@&@, &,V">4,

14. #:"(@*"Db H@<J, RH@ ="P4@>":\>@, JBD"&:,>4, &,V">4b @FJV,FH&:b,H HD">F:bP4`
R,D,2 FBJH>48@&Z6 8">": F&b24, "D,>*@&">>Z6 J +&D@B,6F8@6 @D(">42"P44 FBJH>48@&@6 F&b24
(+%G+9E!G), F 1992(@*" BD@(D"<<Z, B,D,*"&",<Z, B@ >"P4@>":\>@<J H,:,&424@>>@<J
8">":J "7">": 7", <@(JH BD4>4<"H\Fb & +&D@B,, E,&,D>@6 !LD48, 4 >" #:40>,< %@FH@8,.
7D@<, H@(@, <,FH@B@:@0,>4, GJ>4F" b&:b,HFb 4*,":\>Z< *:b BD4,<" F4(>":@& B@

>,F8@:\84< <,0*J>"D@*>Z< 8">":"<. ?>4 b&:b`HFb @$V,*@FHJB>Z<4, 4 4FB@:\2@&">4,
B"D"$@:4R,F84N ">H,>> FH":@ R"FH\` B@&F,*>,&>@6 042>4.

c) A,D,*"R" *">>ZN

15. % F@HDJ*>4R,FH&, F IR,$>@-4FF:,*@&"H,:\F84< P,>HD@< B@ &@BD@F"< F&b24

="P4@>":\>@, JBD"&:,>4, &,V">4b D"2D"$@H":@ BD@,8H, BD,*JF<"HD4&"`V46 4FB@:\2@&">4,
F,H4 *:b &Z$@D@R>@(@ D"FBD@FHD">,>4b <>@(@P,:,&ZN *">>ZN R,D,2 FBJH>48 +%G+9E!G.
?*>4< 42 >"BD"&:,>46 *,bH,:\>@FH4 b&:b,HFb B,D,*"R" <,H,@D@:@(4R,F84N *">>ZN,
BD,*@FH"&:b,<ZN ="P4@>":\>Z< 4>FH4HJH@< <,H,@D@:@(44.

2. ?BD,*,:,>4,?BD,*,:,>4, <,FH@B@:@0,>4b<,FH@B@:@0,>4b 44 F$@DF$@D *">>ZN*">>ZN

a) ?BD,*,:,>4, <,FH@B@:@0,>4b (B@4F8@&@-FB"F"H,:\>Z, @B,D"P44)

16. QH@ 8"F",HFb B@4F8@&@-FB"F"H,:\>@6 *,bH,:\>@FH4, H@ F 1993(@*" GJ>4F b&:b,HFb
R:,>@< <,0*J>"D@*>@6 B@4F8@&@-FB"F"H,:\>@6 FBJH>48@&@6 F4FH,<Z 7?EA!E-E!CE!G,
BD,*>"2>"R,>>@6 *:b F:,0,>4b 2" &@2*JT>Z<4 4 <@DF84<4 FJ*"<4, " H"80, >"2,<>Z<4
HD">FB@DH>Z<4 FD,*FH&"<4, H,DBbV4<4 $,*FH&4,. % P,:bN F@2*">4b >"P4@>":\>@6

FBJH>48@&@6 B@4F8@&@-FB"F"H,:\>@6 F4FH,<Z$Z:" @D(">42@&">" @B,D"P4b *:b *,<@>FHD"P44
,, (J<">4H"D>@(@ 2>"R,>4b.

b) E$@D FBJH>48@&ZN *">>ZN

17. EHD,<bF\ D,":42@&"H\ &@2<@0>@FH4, 8@H@DZ, *"`H FBJH>484, GJ>4F R,D,2

;4>4FH,DFH&@ F,:\F8@(@ N@2b6FH&" 4FB@:\2J,H ^H4 F:J0$Z *:b F$@D" *">>ZN F P,:\`

8"DH4D@&">4b,<@>4H@D4>(" 4 @P,>84 BD4D@*>ZN D,FJDF@&. % R"FH>@FH4, ^8FB,D4<,>H":\>Z6
BD@,8H *4FH">P4@>>@(@ 2@>*4D@&">4b, 42&,FH>Z6 B@* >"2&">4,< "1"FJT:4&Z, 2@>Z GJ>4F""
(!C1?GI), 8@H@DZ6 $Z: >"R"H & 1975(@*J & 1J(D"H, (& >"FH@bV,, &D,<b - ;,>2,:\-M"$4$),
B@2&@:4: GJ>4FJ @P,>4H\ &8:"* B,D&ZN FBJH>48@& >"$:`*,>4b 1,<:4 & 42JR,>4, 2"FJT:4&ZN

2@>. 7@@D*4>"P4,6 @FJV,FH&:,>4b ^H@(@ BD@,8H" 2">4<":4F\ E,:\F8@N@2b6FH&,>>Z6 >"JR>@-
4FF:,*@&"H,:\F846 4>FH4HJH GJ>4F", 311 (GJ>4F) 4 O,>HD ^>,D(,H4R,F8@6 ^8@:@(44 4
L424@:@(44 (KD">P4b).

18. ':"&>@, JBD"&:,>4, B@ &@BD@F"< F@ND">,>4b &@*>ZN 4 2,<,:\>ZN D,FJDF@&, 2"*"R4
8@H@D@(@ 2"8:`R"`HFb & BD4>bH44 <,D B@ $@D\$, F ^D@24,6, BD,*JBD,0*,>4` F$D@F@&

FH@R>ZN &@* 4 2"V4H, B@*2,<>ZN &@*, @FJV,FH&:b,H BD@,8H F$@D" 8:4<"H4R,F84N *">>ZN >"
B:@H4>"N F B@<@V\` F4FH,<Z F$@D" *">>ZN 4 @BD,*,:,>4b <,FH@B@:@0,>4b !rgos.
3>L@D<"P4b, B@:JR,>>"b F B@<@V\` F,H4 B,D,*"HR48@&, F@*,D04H *">>Z, @$ 4>H,>F4&>@FH4
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*@0*,6, JD@&>, &@*Z >" 2"BDJ0,>>ZN &@*@,<"N 4 H,<B,D"HJD, &@*Z 4 4FB@:\2J,HFb *:b

D"FR,H" 4 <@>4H@D4>(" &@*>@(@ $":">F".

19. ':"&>@, JBD"&:,>4, &@*>ZN D,FJDF@&, >" 8@H@D@, &@2:@0,>" 2"*"R" D,(4FHD"P44 4
@P,>84 B@&,DN>@FH>ZN 4 B@*2,<>ZN &@*>ZN D,FJDF@&, 4FB@:\2J,H F,H\ 8@>HD@:\>@-
42<,D4H,:\>ZN BD4$@D@&, JFH">@&:,>>ZN B@ &F,6 FHD">,.

20. ':"&>@, JBD"&:,>4, DZ$@:@&FH&" 4 "8&"8J:\HJDZ, @*>" 42 2"*"R 8@H@D@(@ 2"8:`R",HFb
& @$,FB,R,>44 D"P4@>":\>@(@ 4FB@:\2@&">4b DZ$>ZN D,FJDF@&, & F@HDJ*>4R,FH&, F E@`2@<
B@ &@BD@F"< F,:\F8@(@ N@2b6FH&" 4 DZ$@:@&FH&" & H,R,>4, >,F8@:\84N <,FbP,& & 1995(@*J
>" ^8FB,D4<,>H":\>@6 @F>@&, 4FB@:\2@&":@ F4FH,<J ArgosF P,:\` FBJH>48@&@(@ <@>4H@D4>("
2" DZ$@:@&,P84<4 FJ*"<4.

F) !&4"P4b

21. QH@ 8"F",HFb @BD,*,:,>4b <,FH@B@:@0,>4b *:b P,:,6 >"&4("P44, H@ IBD"&:,>4,
"^D@B@DH@& GJ>4F" (I!G), @H&,HFH&,>>@, 2" B:">4D@&">4,, ^8FB:J"H"P4` 4 <@*,D>42"P4`
"^D@B@DH@& 4 4N &FB@<@("H,:\>@(@ @$@DJ*@&">4b, " H"80, 2" JBD"&:,>4, &@2*JT>Z<
*&40,>4,< & GJ>4F, >" D,(4@>":\>@< 4 <,FH>@< JD@&>bN, 4FB@:\2J,H (:@$":\>J` F4FH,<J
@BD,*,:,>4b <,FH@B@:@0,>4b (GPS)*:b P,:,6 &@2*JT>@6 >"&4("P44. I!G &N@*4H & F@FH"&
>"P4@>":\>@(@ 8@<4H,H", @H&,HFH&,>>@(@ 2" D"2D"$@H8J B:">" &>,*D,>4b $J*JV4N F4FH,<
&@2*JT>@6 >"&4("P44 & F@@H&,HFH&44 F (:@$":\>Z< B:">@< ;,0*J>"D@*>@6 @D(">42"P44

(D"0*">F8@6 "&4"P44, 8"F"`V4<Fb &>,*D,>4b >@&@6 F4FH,<Z F&b24, >"&4("P44 4

>"$:`*,>4b/JBD"&:,>4b &@2*JT>Z< *&40,>4,< (E==/I%)).

d) E:,0,>4, 2" FBJH>48"<4, >"N@*bV4<4Fb >" @D$4H,

22. A@<4<@ 4FB@:\2@&">4b D"2:4R>ZN BD@(D"<< BD4<,>,>4b 8@F<4R,F8@6 H,N>484, GJ>4F
^8FB:J"H4DJ,H H"80, P,>HD F:,0,>4b 2" (,@FH"P4@>"D>Z<4 FBJH>48"<4 !C!#E!G.
?F>@&>Z, LJ>8P44 ^H@(@ P,>HD" 2"8:`R"`HFb & <@>4H@D4>(, 4 8@DD,8H4D@&8, &ZF@HZ 4

@D$4HZ FBJH>48@& !C!#E!G. % P,>HD, D"$@H"`H >"P4@>":\>Z, FB,P4":4FHZ & @$:"FH4

F:,0,>4b 2" (,@FH"P4@>"D>Z<4 FBJH>48"<4.

3. ="$:`*,>4,="$:`*,>4, 1,<:41,<:4

23. % D"<8"N *,bH,:\>@FH4 B@ >"$:`*,>4` 1,<:4 GJ>4F F@FD,*@H@R4: F&@4 JF4:4b >"

BD48:"*>@< BD4<,>,>44 8@F<4R,F84N H,N>@:@(46. ?F>@&>Z<4 @$:"FHb<4 BD4<,>,>4b

<,H@*@& >"$:`*,>4b 1,<:4 b&:b`HFb <,H,@D@:@(4b 4 *4FH">P4@>>@, 2@>*4D@&">4,.

") ;,H,@D@:@(4b 4 8:4<"H@:@(4b

24. ="4$@:,, &"0>Z<4 "FB,8H"<4 4FB@:\2@&">4b FBJH>48@& *:b P,:,6 <,H,@D@:@(44

b&:b`HFb: (:@$":\>Z6 @N&"H @$@4N B@:JT"D46 4 >,BD,DZ&>@FH\ >"$:`*,>46. AD,0*,

<,H,@D@:@(4R,F84, *">>Z, <@0>@ $Z:@ F@$4D"H\ :4T\ BJH,< D"*4@2@>*4D@&">4b F

4FB@:\2@&">4,< >,$@:\T@(@ R4F:" >"2,<>ZN FH">P46, >,D"&>@<,D>@ D"FBD,*,:,>>ZN B@
B@&,DN>@FH4 B:">,HZ. % BJFHZ>bN, B@:bD>ZN D"6@>"N, @8,">"N 4 HD@B4R,F84N 2@>"N >, $Z:@
>48"84N FH">P46 *:b F>bH4b <,H,@D@:@(4R,F84N B"D"<,HD@&. )">>Z, $Z:4 >,B@:>Z<4 4
@HDZ&@R>Z<4.

25. #:"(@*"Db (,@FH"P4@>"D>Z< 4 B@:bD>Z< <,H,@D@:@(4R,F84< FBJH>48"< D"FT4D4:"F\

2@>" @$2@D"; >"$:`*,>4b FH":4 BD@&@*4H\Fb >" $@:,, D,(J:bD>@6 @F>@&,, 4 B@&ZF4:@F\ 4N
8"R,FH&@; F@$4D",<"b 4>L@D<"P4b $ZFHD@ B,D,*",HFb 4 <(>@&,>>@ @$D"$"HZ&",HFb F

B@<@V\` <@V>ZN 8@<B\`H,D@& 4 4<,,HFb &@2<@0>@FH\ B@:JR"H\ 42@$D"0,>4b @$:"R>@(@

B@8D@&" & *>,&>@, &D,<b. 7D@<, H@(@, FH":@ &@2<@0>Z< @$>"DJ0,>4, @$:"8@& & H,<>@,
&D,<b FJH@8 $:"(@*"Db D"2D"$@H8, D"*4@<,HD@&, FB@F@$>ZN J:"&:4&"H\ 4>LD"8D"F>Z, :JR4
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4 FH":@ &@2<@0>Z< @BD,*,:,>4, H,<B,D"HJDZ 4 &:"0>@FH4 &@2*JN" F B@<@V\` 4<,`V4NFb

>" $@DHJ FBJH>48" 2@>*@&.

26. ):b F$@D" <,H,@D@:@(4R,F84N *">>ZN 4FB@:\2J`HFb HD4 &4*" <,H,@D@:@(4R,F84N

FBJH>48@&: B@:bD>Z, FBJH>484, @F>"V,>>Z, D"*4@2@>*"<4; (,@FH"P4@>"D>Z, FBJH>484,
D,(J:bD>@ B,D,*"`V4, 42@$D"0,>4b 1,<:4; FBJH>484 F$@D" *">>ZN, B,D,*"`V4,

4>L@D<"P4`, B@:JR,>>J` <,H,@D@:@(4R,F84<4 FH">P4b<4 F T"D@&-2@>*@&. ]H4 FBJH>484
B@2&@:b`H &,FH4 <,H,@D@:@(4R,F84, >"$:`*,>4b & (:@$":\>ZN <"FTH"$"N (BD@(D"<<"
%F,<4D>@6 F:J0$Z B@(@*Z 4FB@:\2J,H BbH\ (,@FH"P4@>"D>ZN FBJH>48@& 4 *&" B@:bD>ZN

FBJH>48" E@,*4>,>>ZN SH"H@& !<,D484).

27. QH@ 8"F",HFb @BZH" ="P4@>":\>@(@ 4>FH4HJH" <,H,@D@:@(44 (=3;) & ^8FB:J"H"P44
<,H,@D@:@(4R,F84N FBJH>48@&, H@ & P,:bN B@&ZT,>4b 8"R,FH&" BD@(>@2@& B@(@*Z 4

D"FT4D,>4b F&@,6 *,bH,:\>@FH4 >" D,(4@>":\>@< 4 <,FH>@< JD@&>bN =3; & H,R,>4,

B@F:,*>4N BbH4 :,H F@2*": Db* FH">P46, @$D"$"HZ&"`V4N J8"2">>Z, >40, *">>Z,:

%4* *">>ZN EH">P44

A,D&4R>Z, *">>Z, L@D<4D@&"H,:b

42@$D"0,>46 F &ZF@84< D"2D,T,>4,<

";,H,@F"H"

1 FH">P4b BD4,<" B,D&4R>ZN *">>ZN

%H@D4R>Z, *">>Z, ";,H,@F"H" 8 FH">P46 BD4,<" &H@D4R>ZN *">>ZN (&
"^D@B@DH"N)

)">>Z, ="P4@>":\>@(@ JBD"&:,>4b

@8,">4R,F84N 4 "H<@FL,D>ZN

4FF:,*@&">46

1 FH">P4b B,D,*"R4 42@$D"0,>46 F
&ZF@84< D"2D,T,>4,<

28. ]H4 FH">P44 4FB@:\2J`HFb & @F>@&>@< & F:,*J`V4N P,:bN: @$V,, BD@(>@24D@&">4,
B@(@*Z; @$,FB,R,>4, $,2@B"F>@FH4 &@2*JT>@(@ *&40,>4b; >,B@FD,*FH&,>>@,

BD,*JBD,0*,>4,; @P,>8" 4>H,>F4&>@FH4 *@0*b; 42<,D,>4, H,<B,D"HJDZ B@&,DN>@FH4

<@DF8@(@ F:@b; 4 @BD,*,:,>4, 4>*,8F" D"FH4H,:\>@FH4. =3; 4FB@:\2J,H H"80, 8">": =I%

*:b B,D,*"R4 <,H,@D@:@(4R,F84N *">>ZN 4 B"D"<,HD@& R,D,2 +%G+9E!G & D"2:4R>Z,

D,(4@>Z FHD">Z.

29. ="Db*J F *">>Z<4, 8@H@DZ, BD4>4<"`HFb F <,H,@D@:@(4R,F84N FH">P46 4 D"FFZ:"`HFb
B@ &F,6 H,DD4H@D44 FHD">Z, =3; 4FB@:\2J,H H"80, 42@$D"0,>4b FBJH>48@& ";,H,@F"H" 4
="P4@>":\>@(@ JBD"&:,>4b @8,">4R,F84N 4 "H<@FL,D>ZN 4FF:,*@&">46 E@,*4>,>>ZNSH"H@&

!<,D484 (=?!!) & F:,*J`V4N P,:bN: >,B@FD,*FH&,>>@, BD@(>@24D@&">4, & <"FTH"$"N

FHD">Z (@H 1 *@ 6 R"F@&); @P,>8" 4>H,>F4&>@FH4 *@0*b & D,(4@>"N, >, D"FB@:"("`V4N
>"2,<>@6 "BB"D"HJD@6 *:b 42<,D,>4b @F"*8@&; @P,>8" 4>H,>F4&>@FH4 F@:>,R>@(@ 42:JR,>4b
>" B@&,DN>@FH4 1,<:4; D"FR,H &,(,H"H4&>@(@ 4>*,8F"; 4 @P,>8" H,<B,D"HJDZ B@&,DN>@FH4
<@DF8@(@ F:@b. =3; ^8FB:J"H4DJ,H FH">P4` *:b BD4,<" 4 @$D"$@H84 42@$D"0,>46

(,@FH"P4@>"D>@(@ FBJH>48" ";,H,@F"H" 4 FH">P4` *:b BD4,<" 4 @$D"$@H84 42@$D"0,>46 F
B@:bD>ZN FBJH>48@& =?!!.

b) )4FH">P4@>>@, 2@>*4D@&">4,

30. )4FH">P4@>>@, 2@>*4D@&">4, b&:b,HFb H@6 FL,D@6 BD48:"*>@(@ BD4<,>,>4b

8@F<4R,F8@6 H,N>484, & 8@H@D@6 F@FD,*@H@R,>Z &F, JF4:4b, >"BD"&:,>>Z, >" ,, D"FT4D,>4,
4 BD4<,>,>4, & D"<8"N BD@,8H@& D"2&4H4b. 7"8 J0, @H<,R":@F\ &ZT,, GJ>4F b&:b,HFb @*>@6
42 B,D&ZN FHD">, >"R"&T4N 2">4<"H\Fb *,bH,:\>@FH\` & ^H@6 @$:"FH4. ="BD4<,D, B@<4<@
^8FB,D4<,>H" !C1?GI & B,D4@* F 1975B@ 1982(@* $Z:@ @D(">42@&">@ HD4 >"P4@>":\>ZN
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F,<4>"D" B@ &@BD@F"< *4FH">P4@>>@(@ 2@>*4D@&">4b. =" F,<4>"D,, @D(">42@&">>@< &

1984(@*J F P,:\` @$FJ0*,>4b &@BD@F@& *4FH">P4@>>@(@ 2@>*4D@&">4b & GJ>4F,, $Z:"
BD@&,*,>" @P,>8" 4 B,D,@D4,>H"P4b BD4:"(",<ZN JF4:46. % R"FH>@FH4, $Z:@ D,8@<,>*@&">@
F@2*"H\ >"P4@>":\>Z6 @D(">, @H&,HFH&,>>Z6 2" 8@@D*4>"P4` >"P4@>":\>@6 *,bH,:\>@FH4 &
^H@6 @$:"FH4. ]H" D,8@<,>*"P4b $Z:" &ZB@:>,>" & 1988(@*J, 8@(*" $Z: F@2*">

="P4@>":\>Z6 P,>HD *4FH">P4@>>@(@ 2@>*4D@&">4b, FB@F@$FH&J`V46 B@b&:,>4` >@&ZN

B@:\2@&"H,:,6 ^H@6 H,N>@:@(44, 8@H@DZ, & F&@` @R,D,*\ FB@F@$FH&J`H D"FT4D,>4` FL,DZ
,, BD4<,>,>4b.

31. =40, B,D,R4F:,>Z @F>@&>Z, B@:\2@&"H,:4 ^H@6 H,N>@:@(44:

a) ="P4@>":\>Z6 4>FH4HJH <"T4>@FHD@,>4b GJ>4F", 4<,`V46 & F&@,<

D"FB@Db0,>44 F4FH,<J 8@F<4R,F8@6 4>L@D<"P44 4 :"$@D"H@D4` *4FH">P4@>>@(@

2@>*4D@&">4b (LGSIRS),4(D",H "8H4&>J` D@:\ & B@*(@H@&8, 8"*D@& 4 =3?7C BD4<,>4H,:\>@
8 >@&Z< H,N>@:@(4b< @$D"$@H84 FBJH>48@&ZN 42@$D"0,>46. =,8@H@DZ<4 42 @$X,8H@&

4FF:,*@&">46 :"$@D"H@D44 b&:b`HFb $"FF,6>Z D,8, BD4$D,0>Z, 2@>Z,T"NHZ 4 @8DJ0"`V"b
FD,*";

b) 3>FH4HJH 2"FJT:4&ZN 2,<,:\,b&:b`V46Fb >"JR>@-4FF:,*@&"H,:\F84< P,>HD@<,
8@H@DZ6 *,6FH&J,H B@* JBD"&:,>4,< E=3G, D"FB@:"(",H :"$@D"H@D4,6 (,@(D"L4R,F8@6

4>L@D<"P44 4 *4FH">P4@>>@(@ 2@>*4D@&">4b, 8@H@D"b 4FB@:\2J,H *">>Z, *4FH">P4@>>@(@
2@>*4D@&">4b & D"<8"N H,<"H4R,F84N 4FF:,*@&">46 B@ &@BD@F"< @BJFHZ>4&">4b 4

D"P4@>":\>@(@ 4FB@:\2@&">4b BD4D@*>ZN D,FJDF@&. E 1981(@*" 3>FH4HJH >"8@B4: H"80,
@$T4D>Z6 @BZH & B@*(@H@&8, B@:\2@&"H,:,6 H,N>@:@(46 *4FH">P4@>>@(@ 2@>*4D@&">4b &

GJ>4F,, " H"80, & *DJ(4N "D"$F84N FHD">"N 4 FHD">"N !LD484. +(@ JF4:4b B@:JR4:4

<,0*J>"D@*>@, BD42>">4, & 1986(@*J, 8@(*" ;,0*J>"D@*>@, @$V,FH&@ L@H@(D"<<,HD44 4
*4FH">P4@>>@(@ 2@>*4D@&">4b BD4FJ*4:@ GJ>4FJ BD,<4` 4<. )@:,P":" 2" 2"F:J(4 3>FH4HJH"
& 8"DH4D@&">44 4 <@>4H@D4>(, D"6@>@& @BJFHZ>4&">4b & !LD48,;

c) ="P4@>":\>@, JBD"&:,>4, 2"V4HZ @8DJ0"`V,6 FD,*Z 4 IBD"&:,>4, 2"V4HZ

4 D"2&4H4b BD4$D,0>ZN D"6@>@&, >"N@*bV4,Fb & &,*,>44 ;4>4FH,DFH&" @8DJ0"`V,6 FD,*Z
4 D,(4@>":\>@(@ B:">4D@&">4b, b&:b`HFb >"4$@:,, "8H4&>Z<4 @D(">"<4 GJ>4F" & @$:"FH4
@ND">Z @8DJ0"`V,6 FD,*Z 4, F:,*@&"H,:\>@, @F>@&>Z<4 B@:\2@&"H,:b<4 H,N>@:@(44

*4FH">P4@>>@(@ 2@>*4D@&">4b.

4. A@*(@H@&8"A@*(@H@&8" 8"*D@&8"*D@& 44 =3?7C=3?7C

") A@*(@H@&8" 8"*D@&

32. % D"<8"N >"P4@>":\>@6 8@F<4R,F8@6 BD@(D"<<Z <>@(4, H,N>4R,F84, FB,P4":4FHZ 4

4>0,>,DZ BD@T:4 B@*(@H@&8J >" &&@*>ZN 8JDF"N B@ 8@F<4R,F84< H,N>@:@(4b<,
@D(">42@&">>ZN =3;G, " H"80, >" 8JDF"N B@&ZT,>4b 8&":4L48"P44 4 & D"<8"N BD@(D"<<
*@8H@D">HJDZ B@ &@BD@F"< 8@F<4R,F84N H,N>@:@(46 4 42JR,>4b %F,:,>>@6, @D(">42@&">>ZN
& F@@H&,HFH&44 F *&JFH@D@>>4<4 F@(:"T,>4b<4 @ F@HDJ*>4R,FH&,.

33. E 1981(@*" 3>FH4HJH 2"FJT:4&ZN 2,<,:\ @D(">42J,H 8D"H8@FD@R>Z, JR,$>Z, 8JDFZ
*:b >"P4@>":\>ZN 4 4>@FHD">>ZN H,N>4R,F84N FB,P4":4FH@&, @F@$,>>@ 42 FHD"> !LD484 4
"D"$F84N FHD">. ]H4 8JDFZ, L4>">F4DJ,<Z, >"P4@>":\>Z<4 @D(">42"P4b<4 (E=3G,
;4>4FH,DFH&@ F,:\F8@(@ N@2b6FH&" 4 H.*.)4<,0*J>"D@*>Z<4 @D(">42"P4b<4 (!8"*,<4b >"J8
FHD"> "HD,H\,(@ <4D"", ?D(">42"P4b ?$X,*4>,>>ZN ="P46 B@ &@BD@F"< @$D"2@&">4b, >"J84
4 8J:\HJDZ, AD@(D"<<" ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ @8DJ0"`V,6 FD,*,,
?D(">42"P4b "D"$F8@6 :4(4 B@ &@BD@F"< @$D"2@&">4b, >"J84 4 8J:\HJDZ 4 H.*.), @$,FB,R4:4
&@2<@0>@FH\ *:b B@*(@H@&84 $@:,, R,< 200 JR"FH>48@&, @F@$,>>@ B@ &@BD@F"< 4FB@:\2@&">4b
8@F<4R,F84N H,N>@:@(46 & P,:bN D"2&4H4b (*4FH">P4@>>@, 2@>*4D@&">4,,<,H,@D@:@(4b, GPS,
(,@(D"L4R,F84, 4>L@D<"P4@>>Z, F4FH,<Z ('3E)).
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b) =3?7C

34. =3?7C BD@&@*bHFb & :"$@D"H@D4bN 4 4FF:,*@&"H,:\F84N P,>HD"N. 9"$@D"H@D44,
F@2*"&",<Z, & 4>FH4HJH"N 4 >" L"8J:\H,H"N, B@2&@:b`H JR"V4<Fb & D"<8"N 4N *4B:@<>@6
D"$@HZ B@ 8@F<4R,F8@6 F&b24 4 4>L@D<"H48, 2">4<"H\Fb 4FF:,*@&">4b<4 & F:,*J`V4N

@$:"FHbN: 8@<BD,FF4b FBJH>48@&ZN 42@$D"0,>46 4 *">>ZN (=3;G); 8@*4D@&">4, 4

*,8@*4D@&">4, 4>L@D<"P44 (SEAE); <48D@&@:>@&Z, ^:,8HD@>>Z, BD4$@DZ 4 ">H,>>Z

(?=G); BD@(D"<<>@, @$,FB,R,>4, *:b JBD"&:,>4b FBJH>48"<4 (C3%G3); ^8FB:J"H"P4b

FBJH>48@&ZN B@4F8@&@-FB"F"H,:\>ZN F:J0$ (C3%G3); 4 BD@(D"<<>@, @$,FB,R,>4, *:b

B,D,*"R4 FBJH>48@&ZN <,H,@D@:@(4R,F84N *">>ZN (I3OE).

D. C,(4@>":\>@,C,(4@>":\>@, 44 <,0*J>"D@*>@,<,0*J>"D@*>@, F@HDJ*>4R,FH&@F@HDJ*>4R,FH&@

35. =" D,(4@>":\>@< 4 <,0*J>"D@*>@< JD@&>bN GJ>4F B@**,D04&",H F&b24 F D"2:4R>Z<4

@D(">42"P4b<4, 2">4<"`V4<4Fb 8@F<4R,F8@6 *,bH,:\>@FH\`.

1. ="=" D,(4@>":\>@<D,(4@>":\>@< JD@&>,JD@&>,

36. GJ>4F b&:b,HFb R:,>@< C,(4@>":\>@(@ P,>HD" F,&,D@"LD48">F84N (@FJ*"DFH& B@

*4FH">P4@>>@<J 2@>*4D@&">4`,TH"$-8&"DH4D" 8@H@D@(@ D"FB@:@0,>" >" ,(@0, H,DD4H@D44.
% @8Hb$D, 1998(@*" GJ>4F BD4FJHFH&@&": >" P,D,<@>44 @H8DZH4b C,(4@>":\>@(@

LD">8@b2ZR>@(@ JR,$>@(@ P,>HD" 8@F<4R,F8@6 >"J84 4 H,N>484. GJ>4F b&:b,HFb H"80,

R:,>@< !C!#E!G, 4 >" ,(@ H,DD4H@D44 D"FB@:@0,>" BD4>"*:,0"V"b ^H@6 @D(">42"P44
&FB@<@("H,:\>"b FH">P4b FBJH>48@&@(@ 8@>HD@:b. GJ>4F JR"FH&J,H & @FJV,FH&:,>44 BD@,8H"
F@2*">4b F@&<,FH>@6 4>L@D<"P4@>>@6 F,H4, @$X,*4>b`V,6 JR,>ZN, BD,B@*"&"H,:,6,
FB,P4":4FH@& 4 DJ8@&@*4H,:,6 & !LD48, (7?A3=+), 8@H@DZ6 L4>">F4DJ,HFb F@&<,FH>@ F
IBD"&:,>4,< B@ &@BD@F"< 8@F<4R,F8@6 *,bH,:\>@FH4.

37. A@<4<@ *,bH,:\>@FH4 >"P4@>":\>ZN 4>FH4HJH@& >" D,(4@>":\>@< 4 <,0*J>"D@*>@<

JD@&>bN @D(">42J`HFb H"80, D"2:4R>Z, <,D@BD4bH4b @$V,FH&,>>ZN @$X,*4>,>46 GJ>4F".
% D"<8"N !FF@P4"P44 <@:@*ZN JR,>ZN GJ>4F" (!;IG), F@2*">>@6 & 1974(@*J F P,:\`
FH4<J:4D@&">4b 4 D"2&4H4b 4>H,D,F" 8 >"J8, 4 H,N>48, FD,*4 <@:@*,04 BJH,< @D(">42"P44

&>,T8@:\>ZN <,D@BD4bH46 & :"$@D"H@D4bN 4 >"JR>ZN :"(,D,6, LJ>8P4@>4DJ,H $@:,, 20
>"JR>ZN 8:J$@& (8@F<@F, "FHD@>@<4b, ^8@:@(4b, 4>L@D<"H48", ^:,8HD@>48", D@$@H@H,N>48",
^>,D(4b 4 H.*.). % 1998(@*J @>" &FHJB4:" & !D"$F846 F@`2 8@F<4R,F84N >"J8 4 "FHD@>@<44.
!;IG @D(">42J,H D"2:4R>Z, "^D@8@F<4R,F84, <,D@BD4bH4b *:b <@:@*,04 (& &@2D"FH, @H 10
*@ 25 :,H), & H@< R4F:, 2"BJF84 <48D@D"8,H, <4>4-D"8,H, ^8FB,D4<,>H":\>ZN D"8,H 4
T"D@&-2@>*@&. % D"<8"N @2>"8@<:,>4b F "FHD@>@<4,6 @>" @D(">42J,H H"80, <,D@BD4bH4b
B@ >"$:`*,>4` 2" >,$@<.

38. !FHD@>@<4R,F8"b "FF@P4"P4b GJ>4F", 8@H@D"b BD,*FH"&:b,H F@$@6 >"JR>@,

@$X,*4>,>4,, "8H4&>@ 2">4<",HFb F:,*J`V4<4 &@BD@F"<4: BD@&,*,>4, F@&<,FH>ZN

<,D@BD4bH46 "FHD@>@<@&-:`$4H,:,6 4 BD@L,FF4@>":\>ZN "FHD@>@<@& GJ>4F" 4 *DJ(4N FHD">;
D"FBD@FHD">,>4, FD,*4 >"F,:,>4b 4>L@D<"P44 @$ "FHD@>@<4R,F84N b&:,>4bN;
FH4<J:4D@&">4, *,bH,:\>@FH4 B@ 42JR,>4` %F,:,>>@6; 4 F@2*">4, "FHD@>@<4R,F84N 8:J$@&.

2. ="=" <,0*J>"D@*>@<<,0*J>"D@*>@< JD@&>,JD@&>,

39. GJ>4F b&:b,HFb H"80, "8H4&>Z< R:,>@< <,0*J>"D@*>ZN @D(">42"P46, BD@b&:b`V4N
4>H,D,F 8 8@F<4R,F8@6 *,bH,:\>@FH4, @F@$,>>@ @D(">42"P46,8@H@DZ, 2">4<"`HFb &@BD@F"<4
F&b24, & R"FH>@FH4, ;,0*J>"D@*>@(@ F@`2" ^:,8HD@F&b24; ;,0*J>"D@*>@6 @D(">42"P44

FBJH>48@&@6 F&b24 (3=G+9E!G) 4 ;,0*J>"D@*>@6 @D(">42"P44 B@*&40>@6 FBJH>48@&@6
F&b24 (3=;!CE!G).

31



A/AC.105/729/Add.1

40. 7@(*" ^H@ &@2<@0>@, GJ>4F JR"FH&J,H & D"2:4R>ZN <,0*J>"D@*>ZN <,D@BD4bH4bN,
B@F&bV,>>ZN 8@F<@FJ (BD"8H48J<"N, F,<4>"D"N 4 F4<B@24J<"N).

41. 7D@<, H@(@, GJ>4F D"H4L4P4D@&": Db* <,0*J>"D@*>ZN *@(@&@D@&, 8"F"`V4NFb
8@F<4R,F8@6 *,bH,:\>@FH4, & H@< R4F:,:

a) )@(@&@D @ BD4>P4B"N *,bH,:\>@FH4 (@FJ*"DFH& B@ 4FF:,*@&">4` 4

4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&", &8:`R"b 9J>J 4 *DJ(4, >,$,F>Z, H,:"

(D,2@:`P4b 1962 (XVIII) ',>,D":\>@6 !FF"<$:,4);

b) E@(:"T,>4, @ FB"F">44 8@F<@>"&H@&, &@2&D"V,>44 8@F<@>"&H@& 4 &@2&D"V,>44
@$X,8H@&, 2"BJV,>>ZN & 8@F<4R,F8@, BD@FHD">FH&@ (D,2@:`P4b 2345 (XXII));

c) 7@>&,>P4b @ <,0*J>"D@*>@6 @H&,HFH&,>>@FH4 2" JV,D$, BD4R4>,>>Z6

8@F<4R,F84<4 @$X,8H"<4 (D,2@:`P4b 2777 (XXVI));

d) 7@>&,>P4b @ D,(4FHD"P44 @$X,8H@&, 2"BJF8",<ZN & 8@F<4R,F8@, BD@FHD">FH&@
(D,2@:`P4b 3235 (XXIX));

e) E@(:"T,>4, @ *,bH,:\>@FH4 (@FJ*"DFH& >" 9J>, 4 *DJ(4N >,$,F>ZN H,:"N

(D,2@:`P4b 34/68);

f) )@(@&@D @ 2"BD,V,>44 4FBZH">46 b*,D>@(@ @DJ04b & "H<@FL,D,, 8@F<4R,F8@<
BD@FHD">FH&, 4 B@* &@*@62;

g) 7@>&,>P4b B@ D"FBD@FHD">,>4` >,FJV4N BD@(D"<<Z F4(>":@&, B,D,*"&",<ZN
F B@<@V\` FBJH>48@& (#D`FF,:\F8"b 8@>&,>P4b)3;

h) E@(:"T,>4, @ 3=G+9E!G;

i) E@(:"T,>4, @ F@2*">44 <,0*J>"D@*>@6 F4FH,<Z 4 @D(">42"P44 8@F<4R,F8@6

F&b24;

j) 7@>&,>P4b @$ JRD,0*,>44 3=;!CE!G;

k) E@(:"T,>4, @ E@&,H, B@ <,0*J>"D@*>@<J F@HDJ*>4R,FH&J & @$:"FH4

4FF:,*@&">4b 4 4FB@:\2@&">4b 8@F<4R,F8@(@ BD@FHD">FH&";

l) E@(:"T,>4, @$ !C!#E!G.

++. ?$:"FH4?$:"FH4 BD4<,>,>4bBD4<,>,>4b *4FH">P4@>>@(@*4FH">P4@>>@(@ 2@>*4D@&">4b2@>*4D@&">4b

42. % GJ>4F, D"2:4R>Z, H,N>@:@(44 *4FH">P4@>>@(@ 2@>*4D@&">4b, 8"8 4 & +&D@B,, >"R":4
4FB@:\2@&"H\ & 70-, (@*Z. O,>HD *4FH">P4@>>@(@ 2@>*4D@&">4b, F@2*">>Z6 H@(*" 0, &
D"<8"N IBD"&:,>4b 2,<:,B@:\2@&">4b;4>4FH,DFH&" F,:\F8@(@ N@2b6FH&", "8H4&>@ JR"FH&@&":
& B@*(@H@&8, B@:\2@&"H,:,6 H"84N H,N>@:@(46 BJH,< BD@&,*,>4b F@@H&,HFH&J`V4N 8JDF@& 4

F,<4>"D@&.

43. 1"<,H>Z6 &8:"* & *,:@ D"2&4H4b *4FH">P4@>>@(@ 2@>*4D@&">4b & GJ>4F, &>,F:4

4FF:,*@&"H,:\F84, P,>HDZ 4 J>4&,DF4H,H. % ^H@6 F&b24 F:,*J,H @H<,H4H\ JF4:4b =3;G,
C3%G3 4 311. % 1981(@*J 311 BD4FHJB4: 8 @FJV,FH&:,>4` >"JR>@-4FF:,*@&"H,:\F8@6

2United Nations, Treaty Series, vol. 480, 6964.
3Ibid, vol. 1144, 17949.
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BD@(D"<<Z 8"DH4D@&">4b 4 <@>4H@D4>(" D"6@>@& @BJFHZ>4&">4b F B@<@V\` *4FH">P4@>>@(@

2@>*4D@&">4b.

44. E@2*">4, & 1988(@*J ="P4@>":\>@(@ P,>HD" *4FH">P4@>>@(@ 2@>*4D@&">4b (=O)1)
FB@F@$FH&@&":@ "8H4&42"P44 *,bH,:\>@FH4 GJ>4F" & *">>@6 @$:"FH4. ]H@H O,>HD 2">4<",HFb
F$@D@<, D"FBD@FHD">,>4,<, @$D"$@H8@6 4 ND">,>4,< *">>ZN *4FH">P4@>>@(@ 2@>*4D@&">4b.
?> @8"2Z&",H D"2:4R>Z, JF:J(4 B@ 2"BD@FJ 4 @D(">42J,H B@*(@H@&8J 8"*D@&

"*<4>4FHD"H4&>ZN F:J0$, F&b2">>ZN F BD4<,>,>4,<<,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b.
% 8@>FJ:\H"P44 4 F@HDJ*>4R,FH&, F >"P4@>":\>Z<4 B"DH>,D"<4 =O)1 @8"2Z&",H F@*,6FH&4,

@FJV,FH&:,>4` D"2:4R>ZN BD@,8H@&, 8@H@DZ, 8"F"`HFb &@BD@F@&, 4<,`V4N BD4@D4H,H>@,
2>"R,>4, *:b JFH@6R4&@(@ D"2&4H4b FHD">Z, & H@< R4F:, &@BD@F@& 2"V4HZ @8DJ0"`V,6

FD,*Z, D"P4@>":\>@(@ 4FB@:\2@&">4b D,FJDF@&, (@D@*F8@(@ B:">4D@&">4b 4 D"P4@>":\>@(@
2,<:,B@:\2@&">4b.

45. 1" &D,<b, BD@T,*T,, F <@<,>H" ,(@ F@2*">4b & 1988(@*J, =O)1 >"8@B4: $@:\T4,
2>">4b & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b 4 H,N>@:@(46 '3E. ?BZH 4 2>">4b,
>"8@B:,>>Z, & D,2J:\H"H, @FJV,FH&:,>4b BD@,8H@&, BD,*@FH"&:b`HFb >"P4@>":\>Z<

B"DH>,D"< O,>HD" 4 D"FBD@FHD">b`HFb >" D,(4@>":\>@< 4 <,0*J>"D@*>@< JD@&>bN.
="BD4<,D, 42 &F,N ^8FB,D4<,>H":\>ZN BD@,8H@&, @FJV,FH&:b&T4NFb F4:"<4 =O)1 4

L4>">F4D@&"&T4NFb R"FH4R>@ >" @F>@&, F@(:"T,>46 @ *&JFH@D@>>,< F@HDJ*>4R,FH&,, BbH\
4FF:,*@&"H,:\F84N BD@,8H@& $Z:4 @H@$D">Z AD@*@&@:\FH&,>>@6 4 F,:\F8@N@2b6FH&,>>@6

@D(">42"P4,6 ?$X,*4>,>>ZN ="P46 & 8"R,FH&, BD4<,D@&, 4 <"H,D4":Z B@ >4< $Z:4

@BJ$:48@&">Z & *@8:"*"N F,D44 "Remote Sensing for Decision Makers Series",8@H@DZ,
BD,*>"2>"R,>Z *:b DJ8@&@*4H,:,6 @H*,:@& >"P4@>":\>ZN 4 <,0*J>"D@*>ZN @D(">42"P46 4

"*<4>4FHD"H4&>ZN @D(">@&, " H"80, DJ8@&@*4H,:,6 BD@,8H@&, FB,P4":4FH@& & @$:"FH4
B:">4D@&">4b 4 DJ8@&@*bV4N F@HDJ*>48@& JRD,0*,>46, 2">4<"`V4NFb &@BD@F"<4 D"2&4H4b,
4 BD42&">Z 4>L@D<4D@&"H\ 4N @ >@&ZN &@2<@0>@FHbN 4FB@:\2@&">4b <,H@*@&

*4FH">P4@>>@(@ 2@>*4D@&">4b & FL,D, D"P4@>":\>@(@ 4FB@:\2@&">4b 4 B:">4D@&">4b

D"2D"$@H84 &@2@$>@&:b,<ZN BD4D@*>ZN D,FJDF@&. C,R\ 4*,H @ F:,*J`V4N BD@,8H"N:

a) 4FF:,*@&">4, BD@$:,<Z 2"(Db2>,>4b <@DF8@6 FD,*Z, BD,*>"2>"R,>>@, *:b
DJ8@&@*bV4N D"$@H>48@&, @H&,HFH&,>>ZN 2" ^8FB:J"H"P4` 4 4FB@:\2@&">4, BD4$D,0>ZN

D"6@>@&;

b) *4>"<4R,F8@, 4FF:,*@&">4, BD@$:,<Z@BJFHZ>4&">4b & D,(4@>,;,>2,:\-M"$4$,
BD,*>"2>"R,>>@, *:b DJ8@&@*bV4N D"$@H>48@&, @H&,HFH&,>>ZN 2" D"2&4H4, 4 @ND">J D"6@>@&,
8@H@DZ< J(D@0",H @BJFHZ>4&">4,;

c) @P,>8" JV,D$" @H FH4N46>ZN $,*FH&46, BD,*>"2>"R,>>"b *:b DJ8@&@*bV4N
D"$@H>48@&, @H&,HFH&,>>ZN 2" D"2&4H4, D"6@>@&, >"N@*bV4NFb & 2@>, >"&@*>,>46;

d) B@4F8 JR"FH8@&, BD4(@*>ZN *:b JFH">@&84 2"V4H>ZN 8@>FHDJ8P46, D,2J:\H"HZ
8@H@D@(@ BD,*>"2>"R,>Z *:b DJ8@&@*bV4N D"$@H>48@&, @H&,HFH&,>>ZN 2" 8@<B:,8F>@,
D"2&4H4, F,:\F84N D"6@>@& & B@:J2"FJT:4&ZN 2@>"N;

e) 4FF:,*@&">4, BD@$:,<Z D"FBD@FHD">,>4b (@D@*F8@6 2@>Z >"

F,:\F8@N@2b6FH&,>>Z, 2,<:4 >" BD4<,D, FH@:4PZGJ>4F",BD,*>"2>"R,>>@, *:b DJ8@&@*bV4N
D"$@H>48@&, @H&,HFH&,>>ZN 2" (@D@*F8@, B:">4D@&">4, 4 D"P4@>":\>@, 2,<:,B@:\2@&">4,.

46. ),bH,:\>@FH\ O,>HD" & @$:"FH4 *4FH">P4@>>@(@ 2@>*4D@&">4b 4 ,(@ <,D@BD4bH4b,
F&b2">>Z, F '3E, &8:`R"`H @FJV,FH&:,>4, 4FF:,*@&"H,:\F84N BD@,8H@& 4 BD,*@FH"&:,>4,
F@@H&,HFH&J`V4N JF:J( B@ 2"BD@FJ. ="JR>@-4FF:,*@&"H,:\F84, BD@,8HZ >"BD"&:,>Z >"

>"D"V4&">4, >"P4@>":\>@(@ B@H,>P4":" 4:4 @FJV,FH&:b`HFb & D"<8"N <,0*J>"D@*>@(@

F@HDJ*>4R,FH&".
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1. ?F>@&>Z,?F>@&>Z, BD@,8HZBD@,8HZ B@B@ >"D"V4&">4`>"D"V4&">4` >"P4@>":\>@(@>"P4@>":\>@(@ B@H,>P4":"B@H,>P4":"

a) ="$:`*,>4b & `0>ZN D"6@>"N

47. O,:\ *">>@(@ BD@,8H", L4>">F4DJ,<@(@ E=3G 4 8@@D*4>4DJ,<@(@ 311, 2"8:`R",HFb
& D"2D"$@H8, *4>"<4R,F8@(@ B@*N@*" 8 BD@$:,<, @BJFHZ>4&">4b 4 4FB@:\2@&">4` BD4D@*>ZN

D,FJDF@&. A@<4<@ 311 & ^H@< BD@,8H, JR"FH&J`H H"80, >"P4@>":\>Z, ^8FB,DHZ

J>4&,DF4H,H", =O)1 4 JRD,0*,>46, 2">4<"`V4NFb &@BD@F"<4 D"2&4H4b. %H@D@6 ^H"B ^H@(@
BD@,8H" @FJV,FH&:b,HFb & >"FH@bV,, &D,<b & D"<8"N BD@(D"<<Z "7@<B:,8F>Z, >"$:`*,>4b
& 2"FJT:4&ZN 4 BJFHZ>>ZN D"6@>"N".

b) AD@*@&@:\FH&,>>"b $,2@B"F>@FH\

48. =O)1 D"2D"$@H": HD,N:,H>`` 4FF:,*@&"H,:\F8J` BD@(D"<<J F P,:\` B@*(@H@&84 *:b

DJ8@&@*bV4N D"$@H>48@& <@*,:4 D">>,(@ BD@(>@24D@&">4b JD@0"6>@FH4 2,D>@&ZN 8J:\HJD

F B@<@V\` <,H@*@& *4FH">P4@>>@(@ 2@>*4D@&">4b 4 '3E.

c) ?ND">" BD4$D,0>ZN D"6@>@&

49. =O)1 @FJV,FH&:b,H HD,N:,H>`` 4FF:,*@&"H,:\F8J` BD@(D"<<J, BD,F:,*J`VJ` P,:\
D"FT4D,>4b 2>">46 @ BD4$D,0>ZN D"6@>"N 4 <@DF8@6 FD,*, BJH,< BD@&,*,>4b

*4"(>@FH4R,F84N @$F:,*@&">46 $,D,(@&ZN B@:@F 4 8:"FF4L48"P44 BD4$D,0>ZN 2@> &

2"&4F4<@FH4 @H FH,B,>4 4N Jb2&4<@FH4 B,D,* D"2:4R>Z<4 >,$:"(@BD4bH>Z<4 L"8H@D"<4 F

P,:\` F@2*">4b F4FH,<Z BD,*@FH"&:,>4b 4>L@D<"P44 4 B@<@V4 DJ8@&@*bV4< D"$@H>48"<

B@ &@BD@F"< @ND">Z BD4$D,0>@6 2@>Z.

d) ?$F:,*@&">4, :,F@& F B@<@V\` *4FH">P4@>>@(@ 2@>*4D@&">4b

50. ="2>"R,>4, ^H@(@ BD@,8H" 2"8:`R",HFb & B@*(@H@&8, 8"DH :,F>ZN <"FF4&@& 4

B"FH$4V>ZN 2,<,:\ & <"FTH"$, 1:25 000*:b DJ8@&@*4H,:,6 &4:"6,H@& )0J>*J$"N, #"6"N 4
#">2"DH F P,:\` @8"2">4b DJ8@&@*bV4< D"$@H>48"< B@<@V4 & B:">4D@&">44 D"$@H B@

@$:,F,>4` (8"DH4D@&">4, D,FJDF@&, $"2Z *">>ZN 4 '3E).

2. AD@,8HZAD@,8HZ <,0*J>"D@*>@(@<,0*J>"D@*>@(@ F@HDJ*>4R,FH&"F@HDJ*>4R,FH&"

") ED"&>4H,:\>@, 4FF:,*@&">4, BD@$:,<Z @BJFHZ>4&">4b >" `(, GJ>4F" 4 >" E"D*4>44

51. % D"<8"N ^H@(@ BD@,8H", BD@&@*4<@(@ F4:"<4 311 4 I>4&,DF4H,H" 7":\bD4, 3H":4b,
4FB@:\2J`HFb FBJH>48@&Z, 42@$D"0,>4b 2" >,F8@:\8@ *>,6 4 ^H":@>>Z, *">>Z, *:b 42JR,>4b

*4>"<484 D"2&4H4b ^8@:@(4R,F84 Jb2&4<ZN D"6@>@& ED,*42,<>@<@D\b.

b) E,H\ @$F,D&"H@D46 *:b &,*,>4b *@:(@FD@R>ZN ^8@:@(4R,F84N >"$:`*,>46

52. ="FH@bV46 BD@,8H @FJV,FH&:b,HFb F4:"<4 311 &@ &2"4<@*,6FH&44 F E"N"D@-
F"N,:4">F8@6 @$F,D&"H@D4,6. ?> b&:b,HFb H"80, @*>4< 42 ^:,<,>H@& F@(:"T,>4b @

F@HDJ*>4R,FH&, _(-_(, &8:`R"`V,(@ "LD48">F84, FHD">Z ;"(D4$" 4 E"N,:b. ;,H@*Z

*4FH">P4@>>@(@ 2@>*4D@&">4b 4FB@:\2J`HFb *:b BD@&,*,>4b @$F:,*@&">46, <@>4H@D4>("
D,FJDF@& 4 @P,>84 B@F:,*FH&46 BD@,8H@& & @$:"FH4 D"2&4H4b.

F) ;@*,:4D@&">4, F 4FB@:\2@&">4,< 8@F<4R,F84N H,N>@:@(46 *:b P,:,6 @P,>84, ">":42"
4 <@>4H@D4>(" <@DF84N ^8@F4FH,< `0>@(@ ED,*42,<>@<@D\b

53. ]H@H BD@,8H, @FJV,FH&:b,<Z6 & D"<8"N 7@>&,>P44 @ 2"V4H, ED,*42,<>@(@ <@Db @H
2"(Db2>,>4b 1976(@*" (#"DF,:@>F8"b 8@>&,>P4b) 4 L4>">F4DJ,<Z6 +&D@B,6F84< F@`2@<,
BD,F:,*J,H P,:\ D"2D"$@H84 FD,*FH& *:b ">":42" &@2*,6FH&4b DZ$@:@&FH&" 4 2"(Db2>,>4b >"

<@DF8J` FD,*J F B@<@V\` F4FH,<Z 8@F<4R,F8@(@ <@>4H@D4>(". ]H@H BD@,8H BD42&">

BD@*,<@>FHD4D@&"H\ *@$"&@R>J` FH@4<@FH\ F4FH,<Z, & 8@H@D@6 "^D@8@F<4R,F84,
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42@$D"0,>4b 4FB@:\2J`HFb *:b 8@>HD@:b @ND">b,<ZN 4 2"8DZHZN *:b DZ$@:@&FH&" D"6@>@&

BJH,< &Zb&:,>4b, 4*,>H4L48"P44, <@>4H@D4>(" DZ$@:@&,P84N FJ*@& 4 JBD"&:,>4b 4<4, "
H"80, <@>4H@D4>(" >,LHb>ZN BbH,>. % @FJV,FH&:,>44 ^H@(@ BD@,8H" JR"FH&J`H F:,*J`V4,
JRD,0*,>4b: =O)1 4 C3%G3 (GJ>4F) & 8"R,FH&, R:,>@& BD@,8H@&; 8@<B">4b "Thomson-CSF
Detexis" (KD">P4b) & 8"R,FH&, 8@@D*4>"H@D" BD@,8H"; 4 I>4&,DF4H,H ;":\HZ,
A@:4H,N>4R,F846 J>4&,DF4H,H 7"H":@>44, 3FB">4b, 4 ?$X,*4>,>>Z6 4FF:,*@&"H,:\F846
P,>HD +&D@B,6F8@(@ F@`2" & 8"R,FH&, R:,>@& BD@,8H".
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d) ]8@:@(4R,F8"b 4 *,<@(D"L4R,F8"b *4>"<48"

54. ]H@H BD@,8H,L4>">F4DJ,<Z6E=3G4 D"FFR4H">>Z6 >" HD,N:,H>46 B,D4@*,BD,F:,*J,H
P,:\ *@$4H\Fb B@>4<">4b &2"4<@F&b24 <,0*J R,:@&,8@< 4 @8DJ0"`V,6 FD,*@6 >" @F>@&,

D"2:4R>ZNL@D< 4FB@:\2@&">4b BD4D@*>ZN D,FJDF@&. % D"<8"N 4FF:,*@&">4b BD,*JF<@HD,>Z
>"$:`*,>4b & R,HZD,N <,FH"N, 4<,`V4N D,BD,2,>H"H4&>Z6 N"D"8H,D F H@R84 2D,>4b
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$`D@ B@ F&b24 & IDJ(&", *:b @$,FB,R,>4b F&b24 <,0*J I>4&,DF4H,H@< 4 JDJ(&"6F84<4

JRD,0*,>4b<4, 8@H@DZ, 2">4<"`HFb &@BD@F"<4 8@F<@F";

b) 8D@<, H@(@,O!733 >":"04&",H 8@>H"8HZ F +&D@B,6F84< P,>HD@< 8@F<4R,F8@(@
BD"&" +&D@B,6F8@(@ 8@F<4R,F8@(@ "(,>HFH&" F P,:\` F@2*">4b :"H4>@"<,D48">F8@(@ P,>HD"

&@2*JT>@(@ 4 8@F<4R,F8@(@ BD"&";

F) & F@HDJ*>4R,FH&, F ="P4@>":\>Z< JBD"&:,>4,< B@ "^D@>"&H48, 4 4FF:,*@&">4`

8@F<4R,F8@(@ BD@FHD">FH&" 4 9"$@D"H@D4,6 D,"8H4&>ZN *&4("H,:,6 E@,*4>,>>ZN SH"H@&

!<,D484 A:">,H"D>@, @$V,FH&@ @D(">42J,H & >"FH@bV,, &D,<b <,0*J>"D@*>Z6 8@>8JDF

JR"V4NFb, @2"(:"&:,>>Z6 "Red Rover Goes to Mars",8@H@DZ6 B@2&@:4H <@:@*Z< :`*b<,
B@$,*4&T4< & ^H@< 8@>8JDF,, BD4>bH\ JR"FH4, & <@*,:4DJ,<@< 4FF:,*@&"H,:\F8@< B@:,H,
8@F<4R,F8@(@ "BB"D"H", 8@H@DZ6 *@:0,> BD42,<:4H\Fb >";"DF 22 b>&"Db 2002(@*". a&:bbF\
>"P4@>":\>Z< P,>HD@< & *">>@6 @$:"FH4, O!733 D"FBD@FHD">4H 4>L@D<"P4` @$ ^H@<

8@>8JDF,, $J*,H BD4>4<"H\ 2"b&84 @H &F,N :4P,0,:"`V4N BD4>bH\ & >,< JR"FH4,, 4 @$Xb&4H
B@$,*4H,:,6 8@>8JDF" >" >"P4@>":\>@< JD@&>,, 8@H@DZ, BD4<JH JR"FH4, & 2"8:`R4H,:\>@<
^H"B, 8@>8JDF" &<,FH, F JR"V4<4Fb 42 *DJ(4N FHD">;

d) O!733 BD4>4<",H JR"FH4, & D"$@H, A@*8@<4H,H" B@ &@BD@F"< B@:4H484,
8"F"`V,6Fb F&b24 F &>,2,<>Z<4 P4&4:42"P4b<4 7@<4H,H" B@ B@4F8J &>,2,<>ZN

P4&4:42"P46;

,) b&:bbF\ *,6FH&4H,:\>Z< R:,>@<;,0*J>"D@*>@6 "FHD@>"&H4R,F8@6 L,*,D"P44,
O!733 JR"FH&@&": & D"2D"$@H8, *@8J<,>H", @2"(:"&:,>>@(@ "Space for the World",8@H@DZ6
$Z: B@*(@H@&:,> !<,D48">F84< "FHD@>"&H4R,F84< @$V,FH&@< 4 & 8@H@D@< 42:@0,>"

8@::,8H4&>"b B@24P4b (@FJ*"DFH& & @H>@T,>44 @BD,*,:,>4b BD4@D4H,H@& <,0*J>"D@*>@(@

F@HDJ*>4R,FH&" & @$:"FH4 D"2&4H4b 8@F<4R,F8@(@ F,8H@D" >" $:"(@ &F,N >"D@*@& <4D".

2. IDJ(&"6 BD4>4<": JR"FH4, & D"$@H, HD,H\,6 7@>L,D,>P44 ?D(">42"P44 ?$X,*4>,>>ZN

="P46 B@ 4FF:,*@&">4` 4 4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN

(_=3EA+5E-III), (*, @> B@*H&,D*4: F&@` BD4&,D0,>>@FH\ BD4>P4B"< <,0*J>"D@*>@(@

F@HDJ*>4R,FH&", " & *@8J<,>H,, BD,*FH"&:,>>@< O!733 >" F,<4>"D,-BD"8H48J<,
;,0*J>"D@*>@(@ 4>FH4HJH" 8@F<4R,F8@(@ BD"&", @> B@*H&,D*4: D@:\ 7@<4H,H" B@

4FB@:\2@&">4` 8@F<4R,F8@(@ BD@FHD">FH&" & <4D>ZN P,:bN 8"8 D"2D"$@HR48" 8@F<4R,F8@(@

BD"&", " H"80, >,@$N@*4<@FH\ :48&4*"P44 BD@$,:@&, 4<,`V4NFb & F@&D,<,>>@<

2"8@>@*"H,:\FH&, >" @F>@&, D,":4FH4R>@(@ 4 8@<BD@<4FF>@(@ B@*N@*".

3. % 1998(@*J F@2*"> 7@>FJ:\H"H4&>Z6 8@<4H,H B@ 8@F<4R,F84< H,N>@:@(4b<, >"
8@H@DZ6 $Z:4 &@2:@0,>Z 2"*"R4 @$F:,*@&">4b F@&D,<,>>@(@ B@:@0,>4b & IDJ(&", & @$:"FH4

4FB@:\2@&">4b 8@F<4R,F8@6 H,N>@:@(44, D"2D"$@H84 @F>@&Z >"P4@>":\>@(@ B:">"

8@F<4R,F8@6 *,bH,:\>@FH4 4 F@*,6FH&4b @FJV,FH&:,>4` BD@,8H@& & ^H@6 @$:"FH4.

4. % R"FH>@FH4, 7@>FJ:\H"H4&>Z6 8@<4H,H B@ 8@F<4R,F84< H,N>@:@(4b< @8"2Z&",H

F@*,6FH&4, @FJV,FH&:,>4` BD@,8H" CREPADUR,>"P,:,>>@(@ >" F@2*">4, & IDJ(&", P,>HD"
*:b B@:JR,>4b, @$D"$@H84, "DN4&4D@&">4b 4 D"FBD@FHD">,>4b *">>ZN >"$:`*,>4b 1,<:4, &
F@2*">44 8@H@D@(@ $J*JH JR"FH&@&"H\ H"80, 3FB">F8@, "(,>HFH&@ B@ <,0*J>"D@*>@<J

F@HDJ*>4R,FH&J 4 ="P4@>":\>Z6 4>FH4HJH "^D@8@F<4R,F8@6 H,N>484 3FB">44. #,2 B@<@V4
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*DJ(4N FHD"> & D"<8"N ^H@(@ BD@,8H" $J*JH D"FF<"HD4&"H\Fb H"84, &@BD@FZ, 8"8 F@FH@b>4,
@8DJ0"`V,6 FD,*Z, BD4D@*>Z, D,FJDFZ, <@>4H@D4>( F,:\F8@N@2b6FH&,>>ZN 8J:\HJD,
@BJFHZ>4&">4, 4 8"R,FH&@ &@*Z. GD,$J,<"b 4>L@D<"P4b $J*,H B@FHJB"H\ R,D,2 *&" FBJH>48"
(JF@&,DT,>FH&@&">>Z6 D"*4@<,HD F @R,>\ &ZF@84< D"2D,T,>4,< (!%MCC) 4 FBJH>48

>"$:`*,>4b 2" <@D,< F B@<@V\` "BB"D"HJDZ F T4D@84< B@:,< @$2@D" (SeaWiFS)),F 8@H@DZN
$J*JH BD4>4<"H\Fb *">>Z, @ 2,<:, 4 <@D,, H"84,, 8"8 H,<B,D"HJD" &@*Z 4 2,<:4, B@8"2"H,:4
D"FH4H,:\>@FH4, F@*,D0">4, N:@D@L4::" & <@DF84N &@*@D@F:bN 4 H.*.

5. E JR,H@< F@&D,<,>>ZN 2"*"R F,8D,H"D4"H HD,H\,6 %F,"<,D48">F8@6 8@>L,D,>P44 B@

8@F<@FJ BD@*@:0",H @FJV,FH&:bH\ D"2:4R>Z, <,D@BD4bH4b.
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