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&AB7;-                      

& A1;(78%& CDEF&G1-(HI%>)4&?(-H#,#2JA& '=)=J$24&3$2K=$%&L),H)L(5#$% (;A,#2J&M()$2@& 0;4& N))64:;#3

)2*:(@(-&O09=(27F&3@P;(H#&Q14$%MAREMOTI)!))2/#&O(<J$%;&=#$%&A4R%(#$%&O3#2:;*-*%(=;&AJD#:$%A

&A)*2*1&7*;-#$%&+)48%&(14$%;&3*678%&7)1#$%&S(H&02#H$%34(5 .(&P;(H#$%&%DEN#T=-146$&A):7;$%&A$2K;$%&Q

2*:(U4)ANR (;N/)*:-4& .;/-A)(D$%& AR27$%& A)4;=:# )CEA((HT& 0#H);& O?$D& 3@& 2#4& OV2K(H& '&Q14$%& '=1;

GREDUMR)K12#AO(729#&OA)#:-;&AB)4 (,$%&(4-9#;A4(-$%&.;6T;&A)(14$%&.;645-URAC4=)=J$2'&Q"W&'=#$&O

G%;:*.)& G2*%(=& V%(JF& X$F& I=Y<K(#$%& 2YJ2-1)*& 3-$%& G2#;6,#6$& ?:4& ;M;YJ$%& =)=J$%6$()D1-&G2J;#& >#

$%3#2:;*-&7*;-#$%&+)48%&(14$%&L(Z&3@(%D:[%&.2\:&>#&V<JK&?$D;&O3*678%&7)1#$%&S(H&02#H;-*&MD$%&N/*:

;K*:;)$%.

A#E2*#&Q14$%& '=1;UMR GRED0KH43*)B(3@>;K#$%"G2)*2*1$%& .))/- "& 0"9& >#.))/-&A)*2*1$%

&A)(H4$%;&A)4%(-$%NJ;&3@$%3#2:;*-4L(5#$2)3*678%&012*$%; &A:)=#'=)=J$%(
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1.&A#=/#

#<$%&>#&=/T&>#&0R]&3@#&O>J;-&3#2:;*-&2'(#=#O%(\:&>2ED824&A/$2T&0%<-&^&2YW%=1];&2)21_$%&==,$.J18%%(_(

2Y:T&A#J2:$%. 

&.2T&3@2004&O&0%<$<24&N-;R&G564&OM=:Y$%&7)1#$9.3AJ(=!2)/#4(-9)(O)Q=13#2:;*-I):T`=]0-/#&X$F

300000(H4$%&>#&a24)(/- .&G=4K-;2)*):;=:%#&A4*:&X6T]2)21_$%;&G2K6-##$%&3@&(B2*9$%&>. 

&3@11!(2#2011& O3#2:;*-L(_)012*$%3$2#H$%3R(H$%>242)6$;6,410(2-#]=,40%<$<I):TN-;R8.9

AJ(=!2)/#4O(-9)(&a2/@;2#$N-(KDA$2K;b*#$%)J$%;3J;$A)K)(#8%.-;&3@&L4*&>#&(WK]20000'2@;;&P;R;

2#)H;K;@&3@&()4K&M;;:&Q=21. 

                                                   

&`<,).J1X$F&(B2*9$%0#%;T&AW"W :$%';/A)B2:W-*^%6$'(E2\O&.=T&;]&c/:=;J;&>#&A)2R;$%&0B2*;&.W&O(79$%&%DE

A4*:&(_1-$%A,U-(#$%4A)612*$%&S72:#$2. 

&=,-A)612*$%&S72:#$%<K(#-&d_;#%&A7H:8%;&>2K*$%;)*;*$-%A)=2e-R&A)#:-$%&d)(2H#&;&f#%(4$&2427/-*%&(WK8%&;

Ae29$%&;]&A#2,$% .2YUB2\;&&'==,-#$%&72#:]&X$F&M=g-AT;:-#2Y-)#:-&;&0"5-*^ .

& `=#;& A,)478%(%(_#J2:$%A-& 3#2:;*-& >T74-(& ()4K& =1& X$F4& cB2e9& A/7:#& 0K& OA)612*& 72#:]-*%&2Y$"5

-&`;-*#;(_12E.

 

O'()98%&=;/,$%&3@G,U-(%&A)612*$%&S72:#$%&AH2HE4OL(5#$2&d#2Y$"5-*%&G^2J#&P;:-;&P2U-(%&>),4&D98%&>;=&O

(24-T^%$%&(793#2:;*-A)$2J#$%&AB)Y-$%&G2779#&3@.

O>)1&3@*-4&G(-h-&3-$%&0;=$%&>)4&>#&L(5#$%$%&3#2:;f-:&MD&0%<$<&>TA:*&A:;4H$1755&Q)1&O&L4*-&3@&(%(_]

4)6A53@>#&=)=,$%A)4(5#$%&>=#$%&OAJ:7&>)4()=2K];&O;>%=/@&3$%;11000c9H01%;*$%&X6T.

(_21$%&GR;$%& 3@& O& ;0\&3@012*$24&L(5#6$&`(4K$%&G2:2E($%& .\,#& <K(#-O>i@P;R;0W2##&3#2:;*-O)&0KH

AW(2KO'()4K&(B2*9&N:T&.J:-*;3@&V%;*A)(H4$%&j%;(8%&3@&;]&G2K6-##$%):4$%;G2A)-1-$%.                                

 

&.))/-&;E&A*%(=$%&CDE&>#&I=Y$%&+(,-$%34(5#$%&3*678%&012*$3#2:;*-$%&(79&0"9&>#A4(2/#6#2K-#A]&OG<J:

&G2E;)(2:)*&!2*]&X6T96$(70"9&>#&O&A*%(=#16)&A&=),e&X6T&A:)=#=)=J$%'.       

&(729#$&0_@]&.Y@&3@&.E2*-&A*%(=$%&CDE$%&3#2:;*-&01*$%&X6T3*678%&0"9&>#&O34(5#$%&(%(_8%&.))/-&A6#-1#$%

$04/-*#$%&3@&3#2:;*- .&X$F&AYJ;#&'<J:#$%&7B%(9$%&A)61#$%&G276*$%&G%V%(JF&D29-%&X6T&=T2*-&'%=hK&2Y#%=9-*^

&(%D:[%&.2\:&d_;&.W&&'(E2\$%&'(;794&>):7%;#$%&!)*1-&;&A)4(-&2E^;]&A)B2R;3#2:;*-&P;R;&021&3@&k%(@[%&;. 
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2.'(E2\$%&I)(,-

T& 2K-@& A),)47$%& (E%;\$%& =H]& >#& 3#2:;*-$%& '(E2\& (4-,-&2YW=1)& 3-$%& A)B2JU$%& d@=$%& AK(1& >#& =$;--;& l)(2-$%& (4

>)-1)Ue&.=2e-&V%(J&>#&AU):T&A)T=e-&AK(1&AJ)-:&7)1#$%&P2R&G1-&0%<$<$% .&>T& .J:-& =R&G^21$%&+,4&3@;

V2#$%& G1-& 3_(]& S^<:%& Q;=1& ;]& ?<):& 7;/*& ;]& 3:2K(4& >%(;W .&AR27$%& 0/:& X6T& '(=2R& a%=J& 0);7&`=#4& <)#--

'(#=#$%G%(-#;6)K$%&I^m&n64-&A@2*#&X$F&7)1#$%&3@&2E(=e#&># .01%(#&Q"W4&2YB;H:&V2:W]&3#2:;*-$%&(#- :&=$;-$%

–(2H-:^%-S(5$% .AU):T&A)T=e-&AK(1&AJ)-:&(14$%&P2R&3@&ABJ2U#&A)=;#T&A1%<F&Mh4&AJ;#$%&=)$;-&A)6#T&0W#-- .

8%&;1:&C2)#&>#&2YR;@&2#&d@=4&AK(1$%&CDE&.;/-&Q)1X6T .&X$F&0e-&N)$2T&AT(*4&7)1#$%&C2)#&(4T&(H-:-700.K/&!

&X$F&2Y$;7&0e)&3-$%&o%;#8%&CDE&0)#&>]&()Z600(14$%&+(T&3@&2Y-\1"#&A4;,e$%&>#&>;K)&2YT2U-(%&I,_. 

3#2:;*-$%&A#6K&0e]

&&3#2:;*-&A#6K&>FTsu-nami>)-#6K&>#&>;K#&3:242)&b67e#&3E":;*-"&2E2:,#;"V2:)# ";"3#2:"&2E2:,#&;

"AJ;#";V2:)#$%&AJ;#&a2)@(1&3:,)Harbor Wave &=1]&2Y4&(,H)&>]&>;=&7)1#$%&(4T&G#e4&P(2*--&2Y:8&2#4(

'(#=#&A)$2T&o%;#]&'hJ@&(Y\-$.&>;):242)$%&2Y#=9-*%&=R;&p:%;#&(#=-&3-$%&A)-2,$%&C2)#$%&AJ;#&>)4&AR(U-6$&X#%=/$%

A)=2,$%&C2)#$%&G2J;#;&=)e$%.

3#2:;*-$%&'(E2\&A)K):2K)#

3#2:;*-$%&o%;#]& <)#--&X$F&7)1#$%&3@& 2E(=e#&>#& '(#=#$%& AR27$%& 0/:&X6T& '(=2R&3Y@& a%=J&0);7&`=#4& AR"#,$%

G%(-#;6)K$%&I^m&n64-&A@2*# .&X6T&=)<-&AT(*4&G27)1#$%&S2#T]&3@&d@=:-&Q)1700&>#&.Z($%&X6T;&AT2*$%&3@&.K

A/)#,$%&C2)#$%&3@&a%(79&0KH-&^&2Y:i@&2Y-T(* .<)&^&2Y:#&'=1%;$%&AJ;#$2@&=)%&7*;&3@&=1%;&(-#&>T&'=2T&2YT2U-(

&0e)&>)1&3@&7)1#$%%&>#&(WK]&X$F&2YT2U-(10&=:T&(2-#]%VX7%;H$24&2Y#%=7e.

*-$%&G2J;#$%&AT(*&&L2*1&>K#);;V2#$%&S#T&3@&24;(_#&A)_(8%&A6J,$%&A#)/$&3,)4(-$%&(DJ$%&>#&A)#2:  .&%Di@

& V2#$%&S#T&>2K5&M;2*-& AT(*$%& >i@& .K800.K/! .& n64-@&3#2:;*-$%& AJ;#& 0;7& 2#]200& .K%DF&G:2K'(-U$%

A)(;=$%15A/)R=.&AT(*&G%D&A)#2:;*-$%&AJ;#$%&G:2K&^;7&(WK]&AJ;#$%&G:2K;&2/#T&(WK]&C2)#$%&G:2K&2#6K&N:]&M]

(4K] .
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0KH$%1.&AW"W$%&3#2:;*-$%&'2)1&01%(# :'hH:$%S%(Z[%;&(2H-:^%;

3#2:;*-$%&(#-&A)B2)<)@&01%(#&Q"W4& 2YB;H:&V2:W]A,42--#:=$;-$%;%^(2H-:&.WS(5$%.&AJ;#$%&=)$;-&A)6#T&0W#--;

AU):T&A)T=e-&AK(1&AJ)-:&(14$%&P2R&3@&ABJ2U#&A)=;#T&A1%<F&Mh4 .&C2)#&>#&2YR;@&2#&d@=4&AK(1$%&CDE&.;/-&Q)1

X6T8%&;1: .&X$F&0e-&N)$2T&AT(*4&7)1#$%&C2)#&(4T&(H-:-700.K/&X$F&2Y$;7&0e)&3-$%&o%;#8%&CDE&0)#&>]&()Z&!

600&I,_%(14$%&+(T&3@&2Y-\1"#&A4;,e$%&>#&>;K)&2YT2U-( .&AJ;#$%&G:2K;&a2/#T&(WK]&C2)#$%&G:2K&2#6K&N:]&M]

(4K]&AT(*&G%D&A)#2:;*-$%&AJ;#$%&G:2K&a^;7&(WK] .&X-1&2Y-T(*&h724--&A61_$%&C2)#$%&X$F&AJ;#$%&0e-&2#=:T;&0e-

&X$F80.K/&a24)(/-&! .&'(E2\&M=g-;%&75_:-& ]=4-&.W&>#;&2E<)K(-;&AJ;#$%&AR27&=H1&X$F& 2Y61_-;&AJ;#$%&(2*K:

&(5e]&.J1&09%=&AJ;#$%&AR27V2:W]&0;1&I-6-&2Y:]&;]&2Y)6-&3-$%&AJ;#$%&2Y4&S16-$&h724--;&A61_$%&C2)#$%&X$F&2Y$;9=

&AR27$%&A@2WK&3@&'=2)<$%&CDE&M=g-;&p72H$%&3@&'=2)<&X$F&2E(;=4%G%(2)-$%;&AJ;#$%&P2U-( . 

3#2:;*-$%&L%(-R%&G2#"T

& 3#2:;*-$%& G;=1& S4*-& A)()D1-& G2#"T& ?2:E& >;K-^& L$25$%& 3@.&CDE& G244*#& <(4]& 3E& 0<^<$%& >8& %(\:& >K$;

&'()79$%&'(E2\$%.X6T&dR;&%DF&Ae29&3#2:;*-&=$;)&C2)#&A,/4&A)]&>#&L(/$24&d/)&0%<$<&M]&>i@&01_&S#T.&.J14;

&dU-(#&;]&7*;-#,&>))@2K&C2)#$%&S#T;&.J1&>2K;.&AJ;#&;E&+(8%&X$F&0e)&MD$%&3#2:;*-&>#&0;8%&V<J$%&>2K&%DF

&AJ;#$%&A#R&!)$;&dJ%(-.&G:2K&3-$%&S72:#$%&IHK)&2##&()4K&0KH4&dJ%(--&=R&3612*$%&79$%&0;7&X6T&C2)#$%&>i@

&'(;#5#&"e]&C2)#$24.

%&>K#)2#&;E;/)&MD$%&3#2:;*-$&%(K4#&%(%D:F&C(24-T&'=)=H&AT(*4&';(D$%&>#&L(-.&>i@#&S72:#$%&3@&+(@&M]&A\1"

&'hJ@&(14$%&dJ%(-&A)612*$%&(4:J=&3#2:;*-$%&>#&>))J2:$%&>#&()WK&N4& =2@]& 2#&;E;2004.&'=)1;$%&Ae(U$%&>;K-

& =,e);]& A,U-(#& A/7:#& X$F& hJ6)& >]& 3E& '2J:6$& 3@& M;6T& S427& X$F& A,U-(#& A)2:4.

& M=:Y$%& 7)1#$%& AW(2K& 3@;.& C2)#& (2*1:%& >i@p7%;H$%& %=J& d)(*;& ()4K& 0KH4.&L%(-R%& G2#"T& (9]& (4-,)& MD$%;

&.$&>)D$%&!2:$%&>#&()4K&==T&0;_@&?(1&=R&A*42)$%&>#&3#2:;*-%;Y4:-)>2K&(14$%&C2)#$&()4K$%&dJ%(-$%&?$D&>]&X$F

&G2J;#6$&A6)6R&SB2R=4&2/42*R"#,$%&A.%=J&%()4K&X6-/$%&==T&0,J&2##.
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3.&L(5#$24&3#2:;*-$%&'(E2\ :A)9)(2-$%&0B^=$%

&3@%(5J$%&N,R;#&.K14&L(5#$%&=J;)&3@&(;eq%&(<J&>#& 2R"7:%&7*;-#$%&+)48%&(14$%&(4T&=-#-&A)$%<$<&AB)4&3@

&&7)1#$%2)"#)Y$%&024J&=;=1&X$F&24(Z&3*678%2R(H .&C2J-24&A)/)(@[%&'(2/$%&L(2/-&>T&AJ-2:&&A)$%<$<$%&AB)4$%&CDE;

&>)-(2/$%A)4(;8%;A);)*8%. 

&L(5#$2@&%DY$#&+(,$e#(=>):W%&>)6#-1#>)&0<^<6$–e#(=>)74-(#>)3#2:;*-4 :&7*;-#$%&+)48%&(14$%&L(Z

3*678%&7)1#$24&!=2R&f)69; .

3.1.A$=8%;$%A)/B2W 

&=J;-&^A4;-K#&A$=]&A)@2K$&r(g-&V2:W-*24&L(5#$24&3#2:;*-$%&'(E2\3#2:;*-1755&>T&f-2:$%&M;R&0%<$<&L(_

=#&01%;*&A)$25-(4$%&A:;4H$&A:)&MD$%&;=,)K]&>#W&(0<^<$%&>)4&0-R&DF&l)(2-$%&3@&%()#=-;&2K-@60;100&>2*:F&I$]

&N4/T]&0%<$<$%;&=Kg#&()Z&S)R=$%&==,$%&>]&.Z(&SB%(1;&3#2:;*-.&>2K;&A:;4H$&A:)=#$&0#2K&N4H&()#=-&X$F&`=]&2##

#$%5&3-$%&0;=$%&>)4&>#&L(G(Wh-%DY4&o%;#h4;&0%<$<$%$%$%&3#2:;*-MDL(_=];&N61%;*`X$F&0-/#I^q%&L*1

;($%&+,4%G2). 

3#2:;*-1755&()Z&OA4(25#$%&>)9(g#$%&+,4&I(7&>#&2_)];&L(5$%&I(7&>#&2/)W;-&(WK8%&=,)

&>]A#J2:$%&(B2*9$%&OA*42)$%&(#Z&Oo%;#8%&;6T&O3$%<$<$%&C(=e#&c;e94&I6-9-&G2)%;($% .

0KH$%2.&3#2:;*-&AW(2K&(2Wm&X6T&A)9)(2-$%&A$=8%;&(=2e#$%&>)4&A:(2/#>#&b-2U$%;::(4A:*1755
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3.2.&A),)47$%&A$=8%)G24*(-&(2J1]&(;9e (...

4&A),)47&A$=]&X6T&(;W,$%&.-)&.$&2Y-*%(=4&2:#R&3-$%&p7%;H$2)AJ:7&A/7:#;&OX*;#&M=)*&OA)=)$;$%-

A6)e] (& >K#)A#)=R& 3#2:;*-&Q%=1h4& 3,7R& 0KH4& 2Y74( .&A)2#1$& '=)J&S72:#& & 2Y:]& >#& .Z($24

3#2:;*-&>T&AJ-2:$%&G24*(-$%  .

%&2Y4&G#2R&`(9]&A*%(=&?2:E&M=#1#&A)=2:&'(;-K=$724($%&A/7:#&X6T-&=;J;&G(Y\]&A6)e]&(2J1]

& >#& GWJ]-A7*%;4& X/6-$& M(9e& 0& M=#1#$%& G,_;& Q)1& OA*42)$%& X6T& A);R& o%;#]&A)_(@

&3#2:;*-4&2Y724-(%1755 .
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3.&'2K21#$%A)#R($%  &A:;4H$&3#2:;*-$1755

& '2K21#$%& G2)6#T& G)(J]& f#2:(4& 02#,-*24& A)#R($%Lx-COMCOT .&'hH:& AJD#:4& ()98%& %DE& b#*)& Q)1

N:T& A4-(-#$%&G2:2_)U$%;& (214$%& 3$2T]&3@& N-2J;#& (2H-:%& O0%<$<& AJ)-:&3#2:;*-$%  .&b-2U$%& 3#2:;*-& 2:(-9%& =/$;

(4#@;:A:*1755A)#-1&A4(2/#&S@;&2:-*%(=&N)6T&X:4-&dJ(#&Q=1K.3$%<$<$%&(=e#$%&0KH)&0%<^&3#2:;*-$%&%DY$

&s2/:& P;_;# .&L-2K$%&I(7&>#&j(-/#$%& (=e#$%& (2)-9%& .-& =R;2)*(2ZA:*2003&S$2U4& (#8%&S6,-);&';=1

>2e1$%)HSF (4!=2R&f)69.

&AJD#:$%&3#2:;*-$&A)#R($%1755(=e#$%&%DE&>#)HSF(G(U*]#)*/-&>TG2:2_)U6$&>):W%&>)&A)(14$%:

3.2.&.)*/-$%3#)6R[% 

3#)6R[%&.)*/-$%&S72:#&d)#J&0#H)012*$%3*678%34(5#$%&(;1#&X6T&=2#-T^24&2:-*%(=MNT SRTM (90m).

0KH$%3 .&AJ;#$%&(U*&>#<)TTTA):2W$24 (&p72H$24&AJ;#6$&XeR8%&P2U-(%&;)MWH(-#$24 (&'2K21#&>T&f-2:$%

&3#2:;*-1755&(=e#$%&>#&2R"7:%HSF.
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%DE6R[%&.)*/-$%&A:#<]&37,)&0KH$%&3@&>)4#$%&3#)&>)4&2#&A1;%(-#&AJ;#$%&0;e;514(6$&A/)R=2;&766A-4*$&A/)R= .

&A/)R=$%&3@&3#2:;*-$%&AJ;#&N6e-*&V2_)4$%&(%=$%&V2:)#@&O2#B%=&A)#R($%&AJD#:$%&fB2-:&L*14580%<$<$%&Q;=1&=,4.

&2#](4K]&G2@2*#&G6J*&=/@&(#5$%3@()14$%&;&(2Y:8%&G24e#G%$%A)*)B( .G564&Q)16G%(-#;6)K&&24)(/-&3@&'()14

&.2Y6*;4&M^;#402#H$2.

&2_)]&3E&C2)#$%&G2);-*#`(9]&X$F&A/7:#&>#&AU6-9# .14.4%(-#&s):(;K$%&P(2H&L(R42U:h .&A_(T&(WK8%&>=#$%;

;&V2_)4$%&(%=$%&3E&(796$=)=J$%'&")e];&;&724($% /"*.

 

3.3.361#$%&.)*/-$%

&.)*/-$%361#$% &=2#-T^24&.-&X6TMNT 27m ;MNE 1m &A:*$2010&A:*$&(9];1755f#=4&?$D;&O&3:24#$%

&0K2)E;&P(%;H$%;&A)2#1&V2:)#$%)A)(14$%&(%;*8%&OAUe(8%....( 

    

0KH$%4 .Q=1&MD$24&N)4H&3#2:;*-&C2)#4&'=)=J$%&A:)=#&(#Z&oD;#:  &A:*1755&;)(2:)*&OHSF

-&>#&X$;8%&AJ;#$%&>#&0;e;&GR;&2:)7,53'=)=J$%&A:)=#&>#&A/)R=

&!2:$%&X6T&I6-&A)6#T&.YU$&A#*21&>)-#6,#&f-:-& '2K21#$%;& OG2:2_)U6$&3_%(8%&>#&S72:#$%& .)*/-&X$F& A@2_[24

A)-1-$%&A):4$%; :G2:2_)U$%&S#T;&AT(* .&>#&AT(*$%&o(=-$%&O'=)=J$%0&X$F10#(- /WOA):22#:)4`;-*#&2#&C2)#$%

&>)40&;9. .&3#2:;*-6$&A)9)(2-$%&G2)%;($%&+,4&>#&A4)(R&3E&.)/$%&CDE1755>2Z%<2#&A:)=#&X6T)'=)=J$%(. 
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0KH$%5.&A/)R=&AJD#:`;-*#$'=)=J$%&A:)=#4&`;e/$%&C2)#$%2010

                                                                                                               

0KH$%6 .&A/)R=&AJD#:`;-*#$&>2Z%<2#&A:)=#4&`;e/$%&C2)#$%1755
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4.A)*678%&A)612*$%&S72:#$%&+(,-&.))/-A)4(5#$%&&3#2:;*-$%&(79$

&2:#R&A*%(=$%&CDY4&.2)/6$+(,-&!2)/$&A)JY:#&();7-4012*$%34(5#$%&3*678%9$&(7$%3#2:;*-&X6T&=#-,-&O&7B%(9

())2,#2Y)6T& 2:6e1&3-$%&3#2:;*-$%& '(E2\>#0"9$%&AJD#:$%)#R(A$&N)4H&3#2:;*-$&A:*&Q=1&MD$%&?$D1755

;&G2)7,#& A)#)6RF04R& >#& 2YU)\;-& .-)& .$& 02J#$%& 0"5-*%& 0;1.&c69:AT;#J#&X$F>#G%(Hg#$%& A)@%(5J$%&.-

$& A4*:$24& 2Y42*1G2T2#J6A)612*$%;$& A4*:$24& 2Y:#&0K&A12*#&A)@%(5J&G%=1;25.KP

2
PO.K4& 2Y:T&()4,-$%;P

2
P;%!O

&2::K#)*&MD$%&V3H$%'(#&0;8&>#DY$&>(2/#&0)61-%$%9L(5#$%&(4T&(7.

.-V2:4  CDE $%G%(Hg#&G2)7,#$%& >#& AT;#J#& X6T& =2#-T^24A)#R($%0;1.E]$%A)=2e-R^%& ;& A)(H4$%& G2:2E(

&A)#)6R[%A)*)B($%>)(=e#&>#&2Y724:-*%&.-&3-$%;>))*2*]2#E;:

!G2:2)4$%&'=T2RMEDGEOBASE0;1:#$%&3@&3_%(8%&.%=9-*%2A)612*$%&S72E<J:]&3-$% &3:7;$%&=e(#$%
$6AB)44L(5#$2&A:*1997. 

 

!;A)#$2,$%&G2:2)4$%&'=T2RLandscan, 2008 &3-$%2Y$"9&>#(9-*%2:J*2KA:&A)612*$%&S72:#$%&A)*678%
&A)4(5#$%)http://www.ornl.gov/sci/landscan.( 

 

&CDE.-&=R;&>2J#$24&3E&G2)7,#$%2Y-1e&>#&S/1-$%2Y)J-:#&I(7&>#&2Y-R=; .;&G6#,-*%&=/$&0J%&>#&G2:2)4&<)<,-

&A)@%(5J$%&2:-2#;6,#&A#;\:#SIG . 

fB2-:$%

G2:2E($%& >#& AW"W$& A4*:$24& 2Y)6T& 0e1#$%& fB2-:$%& 2:E& 2:(-9%A)*)B($%A_(,#$%&S6,-)& ;(#8%4&S72:#$%& O>2K*$2

A)T2:e$%&S72:#$%;&A)(_1$%&O&3:2K#$%&>)24-$%&0)61-$+(,-$&(79$&A)*678%&A)612*$%&S72:#$%&3#2:;*-$%)0KH$%7

&; 8 ;9  (

X6T&`;-*#&d)#JA*%(=$%&2Y-6#H&3-$%&A)612*$%&G2T2#J$%>#&L(/)&2#&?2:E&O1 434 700c9H&AJ;#$&+(,#

3#2:;*-$%OV^gE&>)4& >#200 000 &c9H&>;_(,#o%;#8& & >)4& 2#& 2E;6T8& ;9(2-#] .&c29H8%& V^gE

&AUe4&>;<K(#-)&>;_(,#$%&V2_)4$%&(%=$%&A:)=#&3@&Ae29&A)612*$%&2Y-2T2#J&>#&!#9&G(KD&Q)1&3@TOP 10 

(Hg#$%&%DE.&A)4*:$%&A#)/$%)A)UB27$%&>2K*$%&>#&t(O&G2T2#J$%&(WK8%3#2:;*-$%&(79$&2_(,--#AR(UY#\,#&>K$;&O2

#-:)3&X$F&>)4&74%($%&(;1#$%724($%&;&O'=)=J$%&V2:W-*24&A6)e]I$29;4;$2402#H.

&S72:#$%-&d#&>2*:[%&+(,-&!K,-&A)(_1$%#K(<&3E&2E&X6T&`(98%&!U:(;1#$%012*$%3*678%. 

&A)(_1$%&S72:#$%&3@&A)4*:$%&+(,-6$&0=,#&X6T]& 2Y)=$&3-$%& '=64&d4*$%&>)T&;E& %DE)70.7t .(&.K1$%& %DE&I6-9)

A7)(9$%&AK4H$%&X6T&0_@] .&>#&L(/)& 2#& OA)6K$%&3@&!(=21O46& .6K²&X6T&+(,--&3-$%&A)(_1$%&S72:#$%&>#

3612*$%& V<J$% .*& X6T& %=J& (_21$%;& A)T2:e$%& S72:#$%& (9=)& ^& O34(5#$%& 3*678%& 7)1#$%& 012)6.13& .K²

+(,-$% .(&2Y)6-&OV2_)4$%&(%=$%&3@&2_)]&2_(,-&(WK8%&dR%;#$%3U*]=)=J$%;'&3@$%;&L;:J$24&I$29;4&AT2#J02#H .
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&>#&0R]&0\-&3-$%&A)$21$%&A)612*$%&G2T2@=$%&>#&.Z($%&X6T&V2:)#$%&A)-1-$%&X:4$%&0K&==E;&OdR%;#$%&CDE&d#&02e-%&3@

%&(%;*8%(%(Z&X6T&o%;#8%&P2U-(%&A)(14$. 

A/67#$%&A)#)6R[%&+(,-$%&>#&X6T]&2Y)=$&3-$%&3*678%&Ie-:#&A)(_1$%&(;1#&;E&%DE;&O.2-9$%&3@; .&%DE&74-();

2)/7:#&<K(#-$&%(\:$%`(4K$%&G2:2E($%&A);R&=1&2_)]&>K$;&A)$21$%-&>]&>K#)&3-$%&G2:2_)U6$&3:2K#n64&2)61#&>#&(WK]

2.K .&2-T2#JA)=#1#$%&d4*$%&>)T;8%&(WK&%=;(;&3@TOP 10&A,*-$%&G%(Hg#$%E<2J:%&.-&3-$%2.
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5.&021&3@&A)(H4$%&(B2*9$%&.))/-&+(,-'=)=J$%&A:)=#3#2:;*-&G2J;#$ 

&.J1&>#&3#2:;*-$&'()9^%&CDE&+(,-&021&3@&'=)=J$%&A:)=#&A:K2*&AH2HE&.))/-4&.;/:*&2:-*%(=&>#&V<J$%&%DE&3@

1755 .

& 0#,$%& >#&X$;8%& A61(#$%4&S6,--2&c)9H-$&3:%=)#$%J#$%& %DE& =)<#$%& A@(,#;& 02>#$%& ())2,#AH2HYGIS&'=T2R

3:24#$%&o(29&;]&09%=$%&3@&!2:$%;&3:24#$%&G2:2)4 :A#;2/#$%V2:4)5A)*2*1$%&AJ(=&L*1&.2*R](OS4%;7$%&==T&O

=;J;&A@2WK;&O'()4K$%&G21-U$%#$%&>#&3-$%&V2)H8%G%(2)*$2K&3#2:;*-$%&C2)#4&2Y@(J&0#-1AUR%;$%&;]&AK(1-#$%.

0KH$%10 .AH2HY$%&`;-*#&L*1&'=)=J$%&A:)=#4&3:24#6$&M;):4&I)e:-

&2)*):;=:F&3@&G)(J]&3-$%&A):%=)#$%&G2\1"#$%&X6T&V2:4&())2,#$%&CDE&=)=1-&.-&V2:W]3#2:;*-&A*%(=2004&G2*%(=&O

`(9]&;)=)@&A7(H]&'=T;-()Wh-&(Y\AW)=1&G2)#:;*- .&c)9H-&.-&^2#JF2634X:4#&;688&X6T&2)J(29&%V2_@

&&A12*#6&.K²C2)#$24&2E(#Z&0#-1#$%&2:-*%(=&A/7:#&0KH-&3-$% .

%& %DE& &A#2T=&c)9H-$&AJ#=#$%\:&3@2& A)@%(5J$%&G2#;6,#$%& .SIG(;e'3T2:e$%&(#/$%3@&G7/-$%15;)$;)<

20092:2)4&'=T2R;&GSDAU&A:*$2004&A:)=#$'=)=J$%.
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0KH$%11 .'=)=J$%&A:)=#4&3:24#$%&A)*2*1&.2*R%

0KH$%12 .'()4K&G21-@&X6T&M;-1-&3-$%&3:24#$%&=)=1-
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0KH$%13.A)2:4&0K4&S4%;7$%&==T

&0KH$%14 .A@2WKA#B2,$%&.271$%
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$%&3@A61(#&OA):2W$%$%&V2:Z%&.-&;)(2:)*4-$%;&M(_1$%&P2/)u$&0)61-G"/:;&A):2K#$%A:)=#$%&09%=&A):2#<$% .A@2_[24

& X$F\:& A)D5-2& A)@%(5J$%& G2#;6,#$%& .$24& IB2\;A)*2*8%A);:2W$%;& dR;#& 0K$)$%;& 3:24#$%G%V2_UA)J(29$%(&d#& O

&<))#-$%$&A4*:$24&3:24#6&S427$%&IB2\;&>)4_(8%;&37$%;);6,$%&S4%A .&.-&=R;&=)=1-49&AU)\;)28;&3:24#6$21

S67$%&V%;Y$%&3@&G212*#6$(.

0KH$%15  .&3:24#6$&36U*$%&S4276$&X$;8%&AU)\;$%

&74(&.-&?$D&=,4&AU)\;&0K4&X:1:#=J%;-&>)4&>2*:[%0&;24AT2*&O6$;>)#*;#>))12)*$%)+U9:#$%&;&dU-(#$% .(

&A#;6,#$%&CDE6T&0;e1$%&.-&=,$24& 2#F& 2Y)(H24#$%O;]S)(7&>T%12-#$%&G%V2e1[%&>#&;]&V%(/-*^A$%&>#G276*

A)61#$% .F&A@2_[24;+(8%&S427&0K$&`;e/$%&A,*$%&G(=R&O?$D&X$&j;-U#&V2_@&;])P(%;H$%&?$D&3@&2#4 (L*14

)U)\;N-N,R;#; .;G:K#& =R& A)@%(Z;#)=$%&G2:2)4$%& CDE&>#&oD;#:& ();7-&X$F& C(;=4&X_@]& O=J%;-6$&A@2WK$%&7B%(9

&OAT2*&0K&3@&A)(H4$%6$&S)R=&()=/-G2:2E((H4$%A)A_(,#$%#&3#2:;*-$0#-1.
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0KH$%16 .%&S4276$&A):2K*$%&A@2WK$%&A:(2/#+U9:#$%&0eU$%&>24%&.;)$%&>#&AU6-9#&G%(-@&A,4(]&0"9&3:24#6$&36U*$.

 

2 heures : 

L’ensemble de la population est concentré 
dans les quartiers d’habitat. L’ancienne 
médina, la citadelle ainsi que le quartier 
« populaire » du Nord de la ville ont une forte 
densité de population. Quant au reste de la 
ville, l’ensemble des espaces de plein air est 
vide.

 

8 heures : 

Les habitations se vident doucement tout au 
long des premières heures de la journée, 
alors que les rues de la ville s’animent. Les 
commerces et les administrations ouvrent  et 
les cafés reçoivent depuis une ou deux 
heures leurs premiers clients. C’est l’heure à 
laquelle les enfants et les étudiants vont en 
classe.

 

18 heures :

Les administrations et les services privés  
sont fermés depuis déjà plus d’une heure et 
les enfants quittent les écoles. Ce sont les 
rues, les petits commerces le long des 
grands axes et le souk qui concentrent les 
plus fortes densités.  

 

 

22 heures :

Les habitants de la ville sont rentrés chez 
eux. En semaine les parcs, les esplanades 
et les rues se vident tôt. Seules les rues 
principales connaissent un peu d’activité et 
les cafés reçoivent leurs dernier clients avant 
de fermer vers 22h30.

2124e&A):2W$%&AT2*$%

A):K*$%& V2)18%& 3@& <K(#-#& A:K2*$%& P;#J# .
&31$%& 2_)];& 3$25-(4$%& 31$%& OA#)=/$%& A:)=#$%
&A):2K*& A@2WK4& <)#--& A:)=#$%& 02#H4& 34,H$%

A,U-(#                                                 .
AZ(2@&A)J(29$%&G%V2_U$%&.\,#.

A:#2W$%&AT2*$%2124e

&2Y)@& b-U-& O!(%=#$%;& 0#,$%& X$F& L2ED$%& AT2*

&+,4&>]&\1":&Q)1&O3E2/#$%;&(J2-#$%&OG%(%=^%

&+,4& b$2e$& A):2K*$%& 2Y-@2WK& 0/-& >K2*#$%

AR<^%  . 

2*#&A*=2*$%&AT2*$%%V

&D:#& G/6Z]& Ae29$%& b$2e#$%& +,4& ;& G%(%=[%
AT2*&>#&(WK] .!(%=#$%&>#&02U78%&o;(9&3E .

&OAR<8%& 3@& '<K(#-#& 3E& A):2K*& A@2WK& (4K%
S;*$24&;&'()5e$%&A)(2J-$%&G"1#$24  .

 

")$&'(H2,$%&AT2*$%

.Y$<2:#4&.E&>2K*$%                                         .
&>;K-&.2#J-*^%&G%V2_@;&AR<8%&OP;4*8%&7*;&3@

GR;$%&%DE&3@&A)$29&N4H                                  .
A7H:8%&+,4&I(,-&A)*)B($%&AR<8%&2E=1; .&2_)]
Ie:$%&;&'(H2,$%&3$%;1&S65-&3E2/#$%&L6Z% . 

%V2*#&A*=2*$%&AT2*$%

&D:#& G/6Z]& Ae29$%& b$2e#$%& +,4& ;& G%(%=[%
AT2*&>#&(WK] .!(%=#$%&>#&02U78%&o;(9&3E .

(4K%&OAR<8%& 3@& '<K(#-#& 3E& A):2K*& A@2WK
S;*$24&;&'()5e$%&A)(2J-$%&G"1#$24  .
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&>#&AW$2W$%&A61(#$%&S/1-&A*%(=$%I%=E8%&'(7*#$% :&(79&!2)R;&.))/-A)(H4$%&j%;(8%&>%=/@&AW(2K&P;R;&A$21&3@

3#2:;*-O'=)=J$%& A:)=#44A7*%;& G%(Hg#& (729#$%)& G%(Hg#A)@%(5J .(CDE& =#-*-;&G2@;Ue#& >#& G%(Hg#$%

%2#-10&'2@;$%A):4#$%G2:2)4$%&X6TAe29$%(#Z&S#T;&AT(*4&d#&AJ#=#$%AT2*&0K&3@&A)(H4$%&A@2WK$% .;&I))K-&.-

&A@;Ue#&0K&d#&AB)4&c29H8%f#=&0"9&>#0#%;T&I,_$%$%)J(29A)&OA#B2,$%&.271$%&A@2WK;&OX:4#$%&AH2HE&0W#

l$% ... (.$%-&fB2-:>#&>K#e-9$%&`;-*#&(;(7(H46$&A4*:$24-;&ON-%()5A)12)*&A:)=#&09%=&A):2#<$%;&A):2K#$%.
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&0;=J$%1 .)=J%;-#$%&c29Hv$&A4*:$24&'2@;$%&02#-1%&G2@;Ue#3:24#$%&09%=&>
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&0;=J$%2 .&>)=J%;-#$%&c29Hv$&A4*:$24&'2@;$%&02#-1%&G2@;Ue#o(293:24#$%
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&0KH$%17 .g#&A)(H4$%&j%;(8%&>%=/@&(79&(H)+U9:#$%&.*;#6$;&>)-T2*&0K$(
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&0KH$%17 .&A)(H4$%&j%;(8%&>%=/@&(79&(Hg#)#$%&.*;#6$;&>)-T2*&0K$dU-((
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6.A1;(78%&G2)e;-;&G2e"9

8%#T20#=/#$%A&A1;(78%&CDE&3@&A4(2/#&(27F&3@&09=-&A6#2K-#&(79&.))/-$$%&3*678%&7)1#$%&012*&X6T&3#2:;*-

O34(5#$%Q)10#H- :3#2:;*-$%& l)(2-& A*%(=L(5#$24& O& X6T&Q14$%& A$=8%>%=)#$%& 3@& A),)47$%$%& AJD#:$%& OA)#R(

$;)(2:)*3,J(#;$& A)JY:#& j%(-R%.))/-$%& (279]3#2:;*-& 2Y/)47-;(249[%& ;& !)*1-$%& A)25$& 2)61#.

&0#-1#&3#2:;*-&(79$%&>]&X$F& ()H-&A)9)(2-$%& A*%(=$%$2434(5#$%&3*678%&012*.>]& =)4#$%& A6)6/$%&SB2W;$%(@;-&'

A$=]&=;J;&.=T;A),)47AW4-#&^>#&>K#)(729#$%&.))/-.

$%&AJD#:$%A)#R(&3#2:;*-$N)4HA:*&Q=1&MD$241755H-&O&0KX$;]0#,$%&%DE&G%(#W. 

&G:K#&=/@JB2-:&.))/-&>#&&2Y9(72:;*-$%3#$%&X6TOL(5#6$&3*678%&012*J#=&0"9&>#d#&2Y&G2:2)4$%&=T%;R&+,4

G2:2E($%& 0;1A)*)B($%& OG%(Hg#$%& >#& AT;#J#& 0;]& o2-:[3-$%O& b#*-4& 'V%(/A)@%(5J;)#KA'=)U#&!)*1-$

G276*$%4&A)61#$%(729#&3@&=64&X6T&'(E2\$%&CDEo;]01%;*$24&2e;e9;&3:%(#,$%&C(2E=<%.

&2E();7-&>K#)&G%(Hg#$%&CDE&M(;=&0KH4&2YW)=1-&;Q)=1-&0"9&>##$%&G2:2)4$%&=T%;R0"5-*%&0;1&'=;J;012*$%&O

&>;K-&3K$&>)4&>#&O'%=]&A4R%(#$&O`(9]f#=:#$%&())*-$%&S72:#6$&A)612*$%2#K&;E&2*:(U4&>hH$%&>#&'(=24#4&2*:(@&3@

012*$%&=e(#. 

&2)61#&2#]&AJD#:$%&CDE&fB2-:@>#&G:K#.))/-(79&j%;(8%&>%=/@)(H4$%A4'=)=J$24&A:)=#&021&3@-&3#2:;*-$&2Y_(,

()4K.& %DE&oD;#:$%& (24-T^%& >),4& D98%& .-&Q)1& NT;:& >#& 0;8%& ;E& =)=J$%-$%G"/:):2K#$%A):2#<$%;Ac29Hv$

24<2J:AT2*&0K&3@&A@2WK$%&=)=1-&7B%(9&0"9&;>)#*;#)+U9:#$%&;&dU-(#$%( .$%A):2K#$%&AJ$2,#&G2:2)46$)&3:24#$%

A#2,$%& >K2#8%; (<2J:%& >#& G:K#& G%(Hg#$%9& (7& .-3@& 2Y,)#J-AU6-9#& A):2K#& G2R27: .DE&A7*%;4& A4(2/#$%& C

&;)(2:)*>K#-&f#=$%&(e2:,$%&'==,-#&A:;K#$%$6;&(793_U-6$&'=)U#&7B%(9&X$F!)*1-&fY:&3@&P;(H$%;&O(729#$24

A)61#$%&G276*$%&d#&3B2R;. 

N#2#-F&.-&oD;#:$%&%DE(9h4$&GR;;?$2*#&X$F&L;(Y$%$%&V%;)[%&S72:#&3@&'==,-#$%A:)=#.&3@&.E2*)&I;*&0#,$%&%DE

%&A61(#$%&OA)61#$%&G2#<8%&'(%=[&7)79-$%(%D:[%&.2\:&>#&'()98&3#)6R[%3#2:;*-$%&A$21&3@. 

& (%D:u$&3#)6R[%& .2\:$%& %DENEAMTWS)(%D:[%& .2\:43#2:;*-&+)48%& (14$%;&3*678%&7)1#$%&S(H&02#H&3@

7*;-#$%(&A:*&;K*:;)$%&?$%D4&Ge;]&2#K&<2J:^%&(;7&3@2005 .&()ZL(5#$%&>];=4)&^02,@&0KH4&27(9:#&3@

&3$;=$%&S)*:-$%&S)(@)ICG (NEAMTWS .A#H-1#&X/4-& N-#E2*#&G27)1#$%& .;6,$& A)$;=$%& A:J6$%&G2T2#-J%&3@

)IOC (&;K*:;)6$&A,42-$%(Y\)&^A)/)/1&A4Z(3@%$.2\:$%&%DE&();7-&3@&AK(2H#. 

>)1&3@&X6T&(@;-)&L(5#$%&>].2\:Q)=1$0%<$<$%&IHKAT(*4 .A:*&N-K(2H#&X$F&A@2_F2005&O&L:2J4&O025-(4$%

&3@H:FV23#2:;*-$%&=e(&<2YJ)tsunamimètre(&3@& 2Y-)4W-&.-&3-$%GHZ2007!=2R&f)69&3@ .&>]&^F&.=T
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!))2/#& =;J;A)@2K$(<J$%& ;& =#6& A/7:#$%& CDE& 3@$%& >K#)& ^0;e1()=/-& X6TG%/)R=A .%DE&<2YJ$%

)tsunamimètre(>K#)*>#(%D:FL(5#$%O021&3@3#2:;*-&Q;=1O&>;_Z&3@15&P;R;&=,4&A/)R=0%<$<$%  .

&0W#&>]&()Z$&'<YJ8%&^&(%D:[%;&=e(6&>K-&.$&>F&`;=J4;1e#A#4779;&A)2R;$%&G2021&3@&V"J[%;&LEh-$%P;R;

&3#2:;*-4L(5#$2. 

0KH$%18  .'=)=J$%&A:)=#4&3#2:;*-&P;R;&021&3@&V"9[%&779#$&j(-/#

3e;:&A*%(=$%&%DE&A)2Y:&3@36)&2#4: 

-:F<2J& 7B%(9)$%& AJD#:$%& .%=9-*24A)#R((& .))/-$(729#3#2:;*-$%& d_;;#779G2;& A)2R;$%%& V"9[&AW2Z[%;

d)#J$&G2T2#J$%&;&>=#$%&A)612*$%A_(,#$%&O&d#&3@&2Y)6T&0;e1$%&.-&3-$%&fB2-:$%&.%=9-*%2E()Z&;&A*%(=$%&CDE. 

-&AK(-H#&G2:2)4&'=T2R&V2H:F$%&(79&0;1&3#2:;*-4-#$%&A)9)(2-$%&G2:2)4$%&d)#J&X6T&M;-1-&&L(5#$2&'(@;&2):7;

&0;2:-#&3@&2Y6,J;&2)$;=;(729#$%&02J#&3@&(%(/$%&P2:e&;&>)W124$% .&LJ)&OS2)*$%& %DE&3@;-JH)&Q;14$%&.T=;&d

$%&0;1&3#2:;*-)&A$=]&X6T&(;W,$%),)47&A (...$%&A@2K;d)_%;#4&A/6,-#$%>)*1-$&O2Y-()4=(729#$%. 

-&A4R%(#02J#$%&AB)Y-A)#E8%&n$24&(#]:LJ)L:J-=))H-GwH:#A)12)*;&A)T2:e&OA):K*&3@&Ae29&O012*$%&L(R

A7*4:#$%&S72:#$%.
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-S)47-&LJ)())2,#$%A)$%<$<$%'=)=J$%&3:24#6$0)6/-$>T&.J2:$%&((_$%3#2:;*-$%&x 

-<)<,-(14$%&`;-*#& A4R%(#& '<YJ]& AK4H)& O(<J$%;& =#$%&!))2/# (...;'=;J&>)*1-%(2H[%&G&0J%&>#& AW,4:#$%

3#6,$%&Q14$%&0J%&>#&;]&(%D:[%.

-&3#)6,-&f#2:(4&d_;&A)T;-$&L)(=-;$%O>):7%;#G^21&M()*#(%(/$%&P2:e;&Oy(%;7$%.

-& P;:$%& %DE& '(;79$& %(\:& OA)2Y:$%& 3@$%& >#(E%;\& O#$%& >#>*1-*.2)/$%4& >)(2#-$$%& CDE& D)U:-#779G2>)):,#6$

4>)T;7-#$%&?$D&3@&2#4&OG2#<8%&'(%=i. 
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