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AD,*F,*"H,:\ D,(4@>":\>@(@ 8@>FJ:\H"H4&>@(@ 8@<4H,H" AC??=/ K!? B@ &@BD@F"< F,:,8P44 4

&,(,H"H4&>@(@ D"2<>@0,>4b *,D,&\,&, "24"HF8@- H4N@@8,">F846 D,(4@>, *,8"$D\ 1991 (@*"-
b>&"D\ 1993 (@*"

7@@D*4>"H@D @H K4:4BB4>, BD@,8H & @$:"FH4 "(D@:,F@<,:4@D"P44 _0>@(@ <,H@*4FHF8@(@

J>4&,DF4H,H", 1991-1996 (@*Z

7@@D*4>"H@D @H K4:4BB4>, !24"HF8@- H4N@@8,">F8"b "(D@:,F@<,:4@D"H4&>"b F,H\, BD@,8H,
@FJV,FH&:b&T46Fb BD4 F@*,6FH&44 aB@>44 4 K!?, 1990-1993 (@*Z

="P4@>":\>Z6 8@@D*4>"H@D, K4:4BB4>F846 BD@,8H F,:,8P44 4 D"2<>@0,>4b *,D,&\,&, 1991-
1993 (@*Z

7@>FJ:\H">H @H K4:4BB4>, C,(4@>":\>Z6 >"JR>@- 4FF:,*@&"H,:\F846 4>FH4HJH *:b "24"HF8@-
H4N@@8,">F8@(@ $"FF,6>", =4N@> J>4&,DF4H,H, aB@>4b, 1991-1994 (@*Z

AD,*FH"&4H,:\ K4:4BB4> & ;,0*J>"D@*>@< F@&,H, ;E=39?, 1990-1994 (@*Z

AD,*F,*"H,:\ D"$@R,(@ 8@<4H,H", FH@:4R>Z6 ^8@:@(4R,F846 BD@<ZT:,>>Z6 BD@,8H, 1995 (@*

AD,*F,*"H,:\FH&J`V46, "D$4HD"0>Z6 F@&,H B@ BD@$:,<"< 2"(Db2>,>4b, 1993 (@*

E@BD,*F,*"H,:\ B@*8@<4H,H" B@ "H<@FL,D,, 1995 (@*
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IR"FH4, & 8DJB>ZN <,0*J>"D@*>ZN JR,$>ZN <,D@BD4bH4bN/ F@&,V">4bN/ 8@>L,D,>P4bN/
F,<4>"D"N/ BD"8H48J<"N

E,<4>"D B@ &@BD@F"< >"JR>@- 4FF:,*@&"H,:\F8@6 B@:4H484 & @$:"FH4 :,F@B@:\2@&">4b, K@>*

K@D*", #">(8@8, 8-11 b>&"Db 1990 (@*"

E4<B@24J< AC??=- K!? B@ &@BD@F"< B@&ZT,>4b BD@*J8H4&>@FH4 4F8JFFH&,>>@ D"2&@*4<ZN

:,F@& BJH,< BD4<,>,>4b B,D,*@&ZN H,N>@:@(46 F,:,8P44 4 &,(,H"H4&>@(@ D"2<>@0,>4b

*,D,&\,&, BD,*F,*"H,:\ F4<B@24J<", #">(8@8, 10-14 4`:b 1990 (@*"

Q,H&,DHZ6 <,0*J>"D@*>Z6 8@>(D,FF B@ $"<$J8J, BD,*F,*"H,:\ H,N>4R,F8@6 F,FF44, Q4">(<"6,
G"4:">*, 25 >@b$Db-8 *,8"$Db 1991 (@*"

IR"FH>48 F@&,V">4b FH"DT4N *@:0>@FH>ZN :4P B@ @8DJ0"`V,6 FD,*,, 8@>FJ:\H">H,
]E7!G?, #">(8@8, 4`:\ 1992 (@*"

E@&,V">4, FHD">@&ZN 8@>FJ:\H">H@&, 8@>FJ:\H">H @H K4:4BB4>, =4N@> J>4&,DF4H,H, G@84@,
@8Hb$D\ 1992 (@*"

7@>FJ:\H"H4&>Z6 BD"8H48J< _=+A B@ &@BD@F"< 2"(Db2>,>4b <@DF8@6 FD,*Z & D,2J:\H"H,

*,bH,:\>@FH4, @FJV,FH&:b,<@6 >" FJT,, ,*4>FH&,>>Z6 JR"FH>48 @H K4:4BB4>, C,68\b&48,
<"DH 1995 (@*"

IR"FH>48 F@&,V">4b FH"DT4N *@:0>@FH>ZN :4P 4 D"$@H>48@& <4>4FH,DFH& B@ &@BD@F"<

HD">F(D">4R>@(@ 2"(Db2>,>4b, DJ8@&@*4H,:\ *,:,("P44, 7J":"- 9J<BJD, 14-18 4`>b

1995 (@*"

E4<B@24J< !G]7 B@ &@BD@F"< F@HDJ*>4R,FH&" & @$:"FH4 BD4D@*@@ND">>ZN H,N>@:@(46,
*@8:"*R48 4 JR"FH>48 *4F8JFF4@>>ZN (DJBB, ="(@b, aB@>4b, 26-27 @8Hb$Db 1995 (@*"

E,*\<@, B@*(@H@&4H,:\>@, F@&,V">4, FH@D@> ;@>D,":\F8@(@ BD@H@8@:" @ &,V,FH&"N,
D"2DJT"`V4N @2@>@&Z6 F:@6, BD,*F,*"H,:\ 'DJBBZ 77 4 74H"b >" B@*(@H@&4H,:\>@<

F@&,V">44 4 F@BD,*F,*"H,:\ " )DJ2,6 BD,*F,*"H,:b", %,>", 28 >@b$Db-7 *,8"$Db 1995 (@*"

7JDFZ B@&ZT,>4b 8&":4L48"P44 FH"DT4N *@:0>@FH>ZN :4P AC??= B@ &@BD@F"< DJ8@&@*FH&"

& D"2&4&"`V4NFb FHD">"N, JR"FH>48, S8@:" JBD"&:,>4b 4<. )0@>" K. 7,>>,*4 4

'"D&"D*F846 4>FH4HJH <,0*J>"D@*>@(@ D"2&4H4b, '"D&"D*F846 J>4&,DF4H,H, 4`>\ 1997 (@*"

IR"FH>48 4FF:,*@&">4b B@ &@BD@F"< JBD"&:,>4b &@*@F$@D@< 4 &@*>Z<4 D,FJDF"<4,
7":4L@D>4b, %"T4>(H@> 4 9J424">", 14-30 4`>b 1997 (@*"

E@&,V">4, (DJBBZ ^8FB,DH@& B@ FHD"H,(4R,F84< B@*N@*"< 8 JBD"&:,>4` 2"B"F"<4 BD,F>ZN

&@*, JR"FH>48, M"D"D,, 27-30 b>&"Db 1998 (@*"
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?I]= ;!7)?=!9[) 7!=7I9I='? ( ;!9!%3)

1">4<",<"b *@:0>@FH\

7@>HD@:,D &@*@F>"$0,>4b, <4>4FH,DFH&@ 4DD4("P44 4 &@*>@(@ D"2&4H4b

AD,*Z*JV"b D"$@H"

a>&"D\ 1993 (@*"- F,>Hb$D\ 1996 (@*": 2"<,FH4H,:\ 8@>HD@:,D" &@*@F>"$0,>4b, @H&,R"`V46

2" &@BD@FZ B:">4D@&">4b, F@2*">4b 4 ^8FB:J"H"P44 F,:\F84N 4 (@D@*F84N F4FH,<

&@*@F>"$0,>4b 4 8">":42"P44, >"N@*bV4NFb & &,*,>44 <4>4FH,DFH&" @$V,FH&,>>ZN D"$@H, &

TH"$- 8&"DH4D, *,B"DH"<,>H" &@*@F>"$0,>4b, 94:@>(&,; R:,> 8@::,(44 <4>4FH,DFH&",
>,B@FD,*FH&,>>@ JR"FH&J`V46 & &ZD"$@H8, ,(@ B@:4H484

1988-1990 (@*Z: 4FB@:>b`V46 @$b2">>@FH4 D,(4@>":\>@(@ 8@>HD@:,D" D"$@H, @H&,R"`V46 2"

&@BD@FZ @$V,(@ JBD"&:,>4b *,bH,:\>@FH\` <4>4FH,DFH&" @$V,FH&,>>ZN D"$@H

1983-1986 (@*Z: D,(4@>":\>Z6 &@*>Z6 4>0,>,D, @H&,R"`V46 2" &F, &@BD@FZ B:">4D@&">4b,
D"2D"$@H84 4 @FJV,FH&:,>4b @H,R,FH&,>>ZN &@*>ZN BD@,8H@& & F,&,D>@< D"6@>, ;":"&4

1984 (@*: D"2D"$@H8" 4 8@>HD@:\ 2" &&@*@< & ^8FB:J"H"P4` F4FH,<Z &@*@D"FBD,*,:,>4b &

B@:J(@D@*F8@< P,>HD, Q4:J<$" 4 "D<,6F8@< ("D>42@>,

1984-1985 (@*Z: &@*>Z6 BD@,8H ]7%+=)+=3, JR"FH4, & ,(@ D"2D"$@H8, 4 >"*2@D, 2" ,(@

@FJV,FH&:,>4,<

1984 (@*: BD@,8H B@ D"FT4D,>4` &@*@BD@&@*>@6 F4FH,<Z, @$F:J04&"`V,6 94:@>(&,,
BD,*FH"&4H,:\ 4>0,>,D"- D,24*,>H"

1980-1983 (@*Z: B@<@V>48 8@>HD@:,D" 8"R,FH&"

?$D"2@&">4,

;"(4FHD, ?D(">42"P4b &@*@F>"$0,>4b 4 J*":,>4b @HN@*@&, H,N>@:@(4R,F846 J>4&,DF4H,H

9"L$@D@, E@,*4>,>>@, 7@D@:,&FH&@

#"8":"&D, 4>0,>,D, FB,P4":424DJ`V46Fb & @$:"FH4 (D"0*">F8@(@ FHD@4H,:\FH&",
B@:4H,N>4R,F846 4>FH4HJH ;":"&4, 1983 (@*

)4B:@< B@ FB,P4":\>@FH4 " 3>0,>,D>@, BD@,8H4D@&">4,", FB,P4":42"P4b & @$:"FH4

(D"0*">F8@(@ FHD@4H,:\FH&", B@:4H,N>4R,F846 4>FH4HJH ;":"&4, 1977 (@*

Q:,>FH&@ & @D(">42"P4bN

Q:,> E@&,H", &@*@N@2b6FH&,>>ZN @D(">42"P46, BD,*FH"&4H,:\ F,8D,H"Db B@ &@BD@F"< &@*>@(@

D"2&4H4b 4 8@>FJ:\H">H B@ H,N>4R,F84< 4 L4>">F@&Z< &@BD@F"<

Q:,> E@&,H" &@*@N@2b6FH&,>>ZN @D(">42"P46, BD,*FH"&4H,:\ ;":"&46F8@(@ F@&,H" 4>0,>,D@&
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Q:,> E@&,H" B@ &@*>Z< D,FJDF"<, BD,*FH"&4H,:\ F,8H@D" &@*@F>"$0,>4b *,B"DH"<,>H"

&@*@F>"$0,>4b & E@&,H, B@ &@*>Z< D,FJDF"< 4 *DJ(4N @$X,*4>,>>ZN 8@<4H,H"N, @H&,R"`V46

2" &@BD@FZ 8@>HD@:b 2" @H&@*@< &@*Z 4 F:4&@< FH@8" & &@*@H@84

Q:,> E@&,H" FHD"> D,(4@>" %@FH@R>@6 !LD484 4 _(" !LD484 ;,0*J>"D@*>@6 "FF@P4"P44 B@

BD@$:,<"< &@*@F>"$0,>4b

AJ$:48"P44

"A case study on river intake design: Ekwendeni", Loughborough University,
United Kingdom, 1986
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M+=)C37 ;!CG3=IE !I)EM?C= ( =4*,D:">*Z)

1">4<",<"b *@:0>@FH\

A,>F4@>,D: &>,TH"H>Z6 8@>FJ:\H">H B@ &@BD@F"< &@*>ZN D,FJDF@& 4 4N D"P4@>":\>@(@

4FB@:\2@&">4b

A@F:,*>4, *@:0>@FH4

':"&>Z6 4>0,>,D, *4D,8H@D ',>,D":\>@(@ JBD"&:,>4b; BD@L,FF@D, FB,P4":4FH & @$:"FH4

4>LD"FHDJ8HJD>@(@ B:">4D@&">4b, L"8J:\H,H (D"0*">F8@(@ FHD@4H,:\FH&" ),:LHF8@(@

H,N>@:@(4R,F8@(@ J>4&,DF4H,H"

A@F:J0>@6 FB4F@8

1955-1957 (@*Z: '4*D@(D"L4R,F8@, JBD"&:,>4,, 7@D@:,&F84, %;E =4*,D:">*@&, ^8FB,DH B@

BD4:4&"< 4 @H:4&"<

1957 (@*: ',>,D":\>@, JBD"&:,>4,, <4>4FH,DFH&@ HD">FB@DH" 4 @$V,FH&,>>ZN D"$@H, @H*,:

(4*D@:@(44, 4>0,>,D- 4FF:,*@&"H,:\

1958 (@*: 3>0,>,D- D,24*,>H, BD@,8H4D@&">4, B:@H4>Z R,D,2 BD@:4& =@DH"<$,D:,>*, 7">"*"

1958-1968 (@*Z: ',>,D":\>@, JBD"&:,>4,, @H*,: (4*D@:@(44, >"R":\>48 F,8P44 BD4:4&>ZN

D,8 4 ("&">,6

1969-1971 (@*Z: ',>,D":\>@, JBD"&:,>4,, B@<@V>48 *4D,8H@D" F:J0$Z " ),:\H""

1970-1971 (@*Z: ',>,D":\>@, JBD"&:,>4,, 2"<,FH4H,:\ *4D,8H@D", *4D,8H@D"H B@ JBD"&:,>4`

&@*>Z<4 D,FJDF"<4 4 &@*>Z< 4FF:,*@&">4b<

1970-1985 (@*Z: ',>,D":\>@, JBD"&:,>4,, *4D,8H@D *4D,8H@D"H" B@ JBD"&:,>4` &@*>Z<4

D,FJDF"<4 4 &@*>Z< 4FF:,*@&">4b<

1985-1987 (@*Z: ',>,D":\>@, JBD"&:,>4,, *4D,8H@D ),B"DH"<,>H" >"&4("P4@>>ZN D,8 4

("&">,6, 8">P,:bD4b (,>,D":\>@(@ *4D,8H@D"

1987-1991 (@*Z: ',>,D":\>@, JBD"&:,>4,, 8@>FJ:\H">H B@ &@BD@F"< &@*>@6 B@:4H484,
8">P,:bD4b (,>,D":\>@(@ *4D,8H@D"

1989-1991 (@*Z: ),:LHF846 H,N>@:@(4R,F846 J>4&,DF4H,H, L"8J:\H,H (D"0*">F8@(@

FHD@4H,:\FH&", BD@L,FF@D, FB,P4":4FH & @$:"FH4 4>LD"FHDJ8HJD>@(@ B:">4D@&">4b

1991 (@*: A,>F4@>,D; &>,TH"H>Z6 8@>FJ:\H">H
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Q:,>FH&@ & *DJ(4N @D(">42"P4bN

1975-1984 (@*Z: Q:,> E@&,H" @8,">@(D"L4R,F84N 4FF:,*@&">46

1991-1994 (@*Z: Q:,> 7@>FJ:\H"H4&>@(@ F@&,H" BD4 <4>4FHD"N @$D"2@&">4b 4 >"J84 4

<4>4FHD, HD">FB@DH", @$V,FH&,>>ZN D"$@H 4 JBD"&:,>4b &@*>Z<4 D,FJDF"<4 B@ &@BD@F"<

<@DF84N 4FF:,*@&">46

1994 (@* - B@ >"FH@bV,, &D,<b: Q:,> BD@(D"<<>@(@ 8@>FJ:\H"H4&>@(@ 8@<4H,H" B@

H,N>4R,F84< 4 <,*4P4>F84< >"J8"< 4 H,N>4R,F8@<J F@HDJ*>4R,FH&J <,0*J =4*,D:">*"<4 4

3>*@>,24,6

IR"FH4, & <,0BD"&4H,:\FH&,>>ZN 8@>FJ:\H"P4bN

7@>L,D,>P4b ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ &@*>Z< D,FJDF"<, ;"D- *,:\- A:"H",
1972 (@*, 2"<,FH4H,:\ DJ8@&@*4H,:b *,:,("P44, *,:,("P4b =4*,D:">*@&

7@>L,D,>P4b ?D(">42"P44 ?$X,*4>,>>ZN ="P46 B@ <,0*J>"D@*>Z< D,R>Z< 8@<4FF4b<,
)"8"D, 1981 (@*, >"$:`*"H,:\ @H ;,0*J>"D@*>@6 D,6>F8@6 8@<4FF44

E4<B@24J< AC??= >" H,<J " EHD"H,(4b & @$:"FH4 D"2&4H4b B@H,>P4":" F,8H@D" &@*>ZN
D,FJDF@&", ),:LH, 1991 (@*, @F>@&>@6 &ZFHJB"`V46 4 BD,*F,*"H,:\ BD"8H48J<"

;,0*J>"D@*>"b 8@>L,D,>P4b B@ &@*>Z< D,FJDF"< 4 @8DJ0"`V,6 FD,*,, )J$:4>, 1992 (@*,
DJ8@&@*4H,:\ *,:,("P44 =4*,D:">*@&

;,0*J>"D@*>Z6 BD"8H48J< AC??= B@ &@BD@F"< F<b(R,>4b B@F:,*FH&46 >"&@*>,>46,
(@H@&>@FH4 8 RD,2&ZR"6>Z< F4HJ"P4b< 4 $@D\$Z F >"&@*>,>4b<4, %\,H>"<, M">@6,
1992 (@*

7@>L,D,>P4b ]7!/ %?1 >" H,<J " %@*>Z, D,FJDFZ: B@:4H48" 4 @P,>8"", !**4F- !$,$",
1995 (@*, >"$:`*"H,:\ @H 7@<4H,H" B@ BD4D@*>Z< D,FJDF"<, R:,>/ ^8FB,DH 1992-1998 (@*Z

M"$4H"H II, *4":@( III, " %@*@F>"$0,>4, (@D@*@&, 4FBZHZ&"`V4N >,N&"H8J &@*Z",
BD,*F,*"H,:\ H,N>4R,F8@6 F,FF44, 1996 (@*

]E7!G?, F,<4>"D B@ &@BD@F"< D"2D"$@H84 DJ8@&@*bV4N BD4>P4B@& &@*@F>"$0,>4b 4

JFH@6R4&@(@ D"2&4H4b, 1996 (@*, *@8:"*R48.
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]))3 7?K3 E;3G ( '">")

?$D"2@&">4,

I>4&,DF4H,H H@R>ZN 4 ,FH,FH&,>>ZN >"J8, 7J<"F4, '">", 1971-1974 (@*Z, $"8":"&D

( F@P4":\>Z, >"J84), ^8@>@<48" 4 (,@(D"L4b

A@F:J0>@6 FB4F@8

;4>4FH,DFH&@ 2,<,:\ 4 :,F>@(@ N@2b6FH&", !88D"

1993 (@* - B@ >"FH@bV,, &D,<b: H,N>4R,F846 *4D,8H@D B@ &@BD@F"< *D,&,F4>Z 4 :,F>@(@

N@2b6FH&"

3`>\ 1996 (@*": *4D,8H@D BD@,8H" B@ D"2&4H4` :,F>@(@ N@2b6FH&"

1993 (@* - B@ >"FH@bV,, &D,<b: *4D,8H@D BD@,8H" B@ JBD"&:,>4` :,F>Z<4 D,FJDF"<4

1993 (@*: *4D,8H@D >"P4@>":\>@(@ BD@,8H" B@ B:">4D@&">4` :,F>@(@ N@2b6FH&"

;4>4FH,DFH&@ 2,<,:\ 4 BD4D@*>ZN D,FJDF@&

1992 (@*: FB,P4":\>Z6 B@<@V>48, B:">4D@&">4, B@FH"&@8 *D,&,F4>Z

E,8D,H"D4"H 8@<4H,H" B@ @FJV,FH&:,>4` D,T,>46 @ :4T,>44 B@:>@<@R46, !88D"

1990-1992 (@*Z: *4D,8H@D, @B,D"H4&>Z, &@BD@FZ

'@FJ*"DFH&,>>Z6 8@<4H,H B@ ^8@>@<4R,F8@<J F@HDJ*>4R,FH&J, !88D"

1989 (@*: *4D,8H@D, @B,D"H4&>Z, &@BD@FZ 4 DJ8@&@*4H,:\ H,N>4R,F8@(@ *4D,8H@D"H"

E@HDJ*>48 E@&,H" '">Z B@ <"D8,H4>(J *D,&,F4>Z, E@&,H B@ D"2&4H4` ^8FB@DH" *D,&,F4>Z,
G"8@D"*4, '">"

1975-1988 (@*Z: >"R":\>48 F:J0$Z <"D8,H4>("

="P4@>":\>"b F:J0$"

1975 (@*: BD,B@*"&"H,:\ ^8@>@<484 4 (,@(D"L44, )J>8&"- >"- ?L4>,, '">"

IR"FH4, & D"$@H, 8@<4FF46/ 8@<4H,H@&/ F@&,H@& *4D,8H@D@& 4 H. *.

Q:,> :,F>@6 8@<4FF44 '">Z, 1994 (@* - B@ >"FH@bV,, &D,<b

Q:,> E@&,H" JBD"&:b`V4N, 3>FH4HJH :,F>ZN D,FJDF@& '">Z, 1994 (@* - B@ >"FH@bV,,

&D,<b

7@<B">4b " E8^>FH"6: <4< :4<4H,*" ( 8@<B">4b B@ BD@42&@*FH&J 4 ^8FB@DHJ <,$,:4),
1994 (@* - B@ >"FH@bV,, &D,<b
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Q:,> (DJBBZ ^8FB,DH@& B@ D"2D"$@H8, B@*N@*" 4 <,H@*@:@(44 *:b @P,>84 D,FJDF@& 4 2"HD"H,
>,@$N@*4<ZN *:b *@FH40,>4b P,:4 ;?G) >" 2000 (@*, ;,0*J>"D@*>"b @D(">42"P4b B@

HD@B4R,F8@6 *D,&,F4>,, 5@8@("<", aB@>4b, F,>Hb$D\ 1995 (@*

Q:,> >"P4@>":\>@(@ 8@@D*4>"P4@>>@(@ 8@<4H,H" B@ B@:4H48, & @$:"FH4 F,:\F8@N@2b6FH&,>>ZN

4FF:,*@&">46, E@&,H B@ >"JR>Z< 4 BD@<ZT:,>>Z< 4FF:,*@&">4b<, 1996 (@*

?BJ$:48@&">>Z, HDJ*Z

"Evolution of the Ghana timber industry" - *@8J<,>H, BD,*FH"&:,>>Z6 >" 8@>L,D,>P44

B@ FH4<J:4D@&">4` 4>&,FH4P46 & :,F>@, N@2b6FH&@ !LD484, A"D40, >@b$D\, 1993 (@*
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