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and social sciences
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$, &*"UB& "*3MH. 0/ Y%-#,. ("4 H#" # (/6,6 "*OH#,"-* YB-UMH. 1 .* =96 | & #
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H (1O +*(KUB L K+ (# 8% ) A+ & -#. +, -(ISI(4 # OB, [ +*1* . +]. 3
#.O()* O( +*0#. OYKO U*" /. (", O, (# 3"#, . +QU*" 0L -* () /01 %BUG * (*"
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0% (UCH. ""#6 &" *( % DSE 1 )*/" 9#"CU00*00%0 () * /6 | % ( # O*%&$* &"/0*
#. OUH<O U*" /. (", O, |. -H#YO(Y&YB, I'*"0, 0. 3 6 #"* | 9BYU6 *(*"0 % + %0-U%& #
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"% 3*01
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UB& FIO0)#90 () * | BU6 * (*"0 +*'/. *+ UBHS* "% C*+ #. %& *9% 0-9%& '"#6 D (#
OF. #'+*" # [ "9 3 $, & *"UBIGA +, * (# 0*%&$*&"/0*1 ) /O +AIBYD* /. -& +*0
8#() 5, % (I(%/$* % + 5, YE(UIS* . '#"6 %4 (), 0 ., 6 *"-%& $U/IB&EO U
U00/3. *+ %"/0C "% Cl. 3 890+ #. +04% $Y&* "% 3*0 9)*"* 9O .#. < ,6*"-%&
$B/UB& O UB* "% C*+ Y6 -#"+1. 3 (# "* &KI$* "*0/0(% -* (# 0*%& $* &"/0* 1

?C8
Range
Very low Low Moderate High Very High
Parameters 1 2 3 4 5
Rate of SLR mm/yr <1 1-2 2-5 5-7 7-9 and over
Geomorphology Rocky cliffed coasts Medium cliffs Low cliffs Glacial drift Cobble beaches Barrier beach Sand beach
Fiords Indented coasts Alluvial plains Estuary Lagoon Salt marsh Mudflats Deltas
Mangrove Coral
reefs
Coastal Slope >1/10 1/10-1/20 1/20-1/30 1/30-1/50 1/50-1/100
Significant Wave m <0.5 0.50-3.0 3.0-6.0 6.0-8.0 >8.0
Height
Sediment Budget More than 50% of the| Between 10-30% of | Less than 10% of the |Between 10-30% of the More than 50% of the
shoreline is in the shoreline is in | shoreline is in erosion or | shoreline is in erosion shoreline is in erosion
accretion accretion in accretion
Tidal range m >6.0 4.0-6.0 2.0-4.0 0.5-2.0 <0.5
Proximity to Coast m >1000 700-1000 400-700 100-400 <100
Type of Aquifer leaky confined confined unconfined
Hydraulic m/day 0-12 12-28 28-41 41-81 >81
Conductivity
Depth to m >2.00 1.25-2.0 0.75-1.25 0.0-0.75 00.00
groundwater level
above sea
River Discharge m’/s >500 250-500 150-250 50-150 0-50
Water Depth at m 01 2 3 4-5 >5
down stream

?A AF7 !
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O% 8#() ()* "*5,*. -4 % +6 9B. /(, +* # /6 ! % (0 9/&/. -"*%0* % %"*0, & # 0*%
GSF&MOFL ) FURH T HYD(YR WU W L H( H. & . () + ¢ (# -86 U
)% 3% L+, -*0 0% &$*& "I0* 8, ( % () "#! #3*. /- '% (#'0 YDH [ -"ro* ()*
$, &*"UBIEA # () * - HUD(YEYS* YD (# O* % &$* &"/0% 84 +*-"*0Q). 3 () * "*0/& . -* #'
O* B*Ud ), 0/ #'+*" (# 900*00 () * $, &*"UBIE4 # Y- HUD(YEYS* % () * | "*0*. (
% () "#! #3*%. /- 1"%00,"*0 #. ()* -#UO(0 O)#, & 8* [ -&+*+ [. ()* $, &*"UBI&4
UD0* 006 *. ( 6 #+*&(# 0*%&S$*&"/0*1 #" *=06 1 &: /. ()* . %, "Y&O(%*: % "* 3/#.
6 94 8% 6 H+* & S, &*"UBE )HO*S" +, % (#/61%(0# ), 6% % (/$I(*00, -)
W %) UBBH" -#. 0(", -(I#.: ()* S, &*"UBIGA # ()* "*3/H. 6 Y [ -"F0Q* (# )I/3)
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84 +*-"x Q). 3 0*+/6 *. ((UB #, . ( +*ES* "+ (# -#O(1 %. % (I$/(4 "0 #. 0/8& '#"
0% + ("% O! #"( &00 /0 , ! O("*9%6 +% -#.0(",-(#. #. +/0-)%3/.3 "/$*"01 /. -*
O* 8*3/..1.3# U % ("4 %+"9%6 %/- "*+,-(#. SW O?/. 0*+/6 *. (0,!!& (#
O -#HOO(YR2#. * )% #--,""*+ 38U '#&9/.3 ()* -#.0(", -(/#. # +%6 0 '#"
I 3%, % + ) A+"#* &-("]- 1 #9*" 0-)*6 *0 > #"#06 % (4 * ( Y& F?1L % 0 %do#
*86 [ U | XUC ' &#+ +/0-) W3*0: 9)/-) /0 "*0! #. 0/8& '#" '&0) /. 3 &9*" "*%)*0
# US*"0 % + ("% O #"(/. 3 6 #0( 0 +/6 *. ( (# -#YO( > #"(#. : F?1

% 4 -#, . ("I*0 ) UB* 8, /& - #YO(Y&! "#(*- (1. O(",-(,"*00,-) % 3"#/. 0: 0* %D %
8"F U0 OQ* "0 %6 + "*$* (6 *. (0 /. #H'+*" (# -#. ("H&* "HOM. Y% + &b + &O001 #O*$*":
O0*0* 0", -(,"0 ()*6 0*&*0 /[ /(JK*+ ,.+*0IYB& *"'*-(0 # O°+6*. (%4
"#-%00%0 O () * "*3M. #" . *[3)8#"). 3 "¥3/#. 01 #" *=U6 | &: % () * +#9. +"/(#
0) #"* < #"6 Y%& O(", - (, "*0: () *"* 90 %0 O(%(0 *"#OM. ' % 4 #()*" | "#(*- (/4.
6*9@, " [0 .#( I61&6*. (*+1 (", -(,"*0 | BUBE (# -#%( 0, -) % 0* %0 %D
LA ()% *"#OM. # &b+ [ "“#.(# (O* OC",-(,"* %+ [ (/6 *0: 9)#& &b + 0
&O( 1 "#. (# O* O, -(,"* I .##)*"6*9%0,"™ /0!, ([ "% (/-*1

& # 3) -HUDYE | "H(*- (. O, -(,"*0 6 % -%0* .*3%/$* /61%(0 % ()*
Url%*. (O)#'*0: [ I"#1*"& V&b . *+: ()*4 +# -#. ("H&()* *"#OM. 84 -% 0L 3
% - (. Q1)L ()*I""*3#.1 ), 0()* -HW(U&! "#(*- (. O, -(,"*0-% +*-"*op*
O* $, &*"UBIGA # ()* "*3/#. 9)*. ()*4 C*! 9#'CL3 |"#1*"&: %)/$.3 ()*
L(5. +%+ "0, &0 ' %% (*+ (# 0% &$*&"/0*1 ' . # %% (%/#. 6+, "*0 9%*
(U : () *0% O(", -(, "*0 O/&&O* ()*/" *"'[-I*. -4 % + %-#"+/. 38 () * $, &*"VB/&4
#O()* "*3M. 9/&S* [ - +1

Kok (" + O (#, 0% O (6 X0, "FO #" -#. ("HE& 3 - HOUD(YE* "#OM. 1 ) *O* -% 8*
"KICH'-)3 L9, "U& 8, *"0 %B%.0( ()* "/0.3 ([+*0 0,-) 9O +,.*0 %+ O%&
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-HYD(YRO* +/6 *. ( 8% -* % + () * O(YB/&A #' -#YO(Y&O40(*6 0> :  OP1 /. -*
O#' (6 * 00, " 0 +# . #( L. (*"*"™ 9/() ()* . %, "Y& "#-*00: () *4 +# . #( [. -"*90* () *
$, &*"UBIG(A # Y% *. ( -HYD(YRYE* YD ") *" () *4 0) #O %9 (# /6 | "HS* () */"
"KOIGE. -*1 *$FU()*&O00: () /0 (41 % #'[6 1 HE*6 *. ((QIRAFI*. 4 #. ()* *-#. #6 4
Ol -* O#6 * # ()*0* 6 *90, "*0 . **+ %0/3. I'-% (%6 #, . (# 8, +3*(1

HYD(YR* =- YBYU(I#. -% 050 () * 6 #O( "B [+ % + +/"*-( -#. $*"OM. # Qo+ (# #*.
QUE*"L )/0 /0, 0%+ (# +"*+3% 6 OBL 0 #1*. |1 *& * ("*.-)*0: -"*O4* #" *. &B3*
OSB3/, )% . *&® %+ -#. 0(", -( 9U*" H.( +*S*E6*. (0 %+ -)%.* &1

XO@ -RUEF A -)% K& [ (KU-*L( -, "L (0 %+ "KH*-( &9 UK. 3 ()*
) A+"H+A. U6 -0 #' - HUD(YRI U BHH*0 % + 0% +/6 *. ( +/00 *"0%&! %(*". 01 . (,".
() *0% 6 #+/'-%#. 0 -% . I(J9* #" %-*&"%* &b + &00 84 & Y& *.)%-/. 3
KUHOIS* HU-F 0 [ -"FUDL 3 QUK &S Y+ +*-"F0QL 3 0%+/6*. (0, 118&1 # 3
(A0 1 "#(- (13 0% -)%.*& -% -#6 1 96(6 *. (Y2 ()* -#%0( +/0", 1 (.3 ()*
"GO H S((HYE A Y%+ 1S (L3 ()* *=-)% 3% # 0%+ 8%(9**. UI%*. (
- HYD(Y&-#6 | 96(6 *. (01

11.3 0%+ #. (% [..*" -# (L.*. (Y& 0)*& '#" 8%%) "*O(#"%/#. -% -% O*
Yor+/(1#. Y& &b + &00%0 84 Y&*"/. 3 9UB* "*'"%% (M. ! 9%(*".0 %+ -#. -*. ("% 3
QUB* *. *"34 #. ()* 8*%) U %"r0, & # ()* +¥1"F00MH. -"FUE*+1 *%6) *"HOM.
) %0 % -* & "YUt + % 0F$*"URO/(*O YD %"+ 0, & #' 8*%) "*1&./0)6 *. (! "#I*-(0 () %
3% 00 + HE ()% L * U884 -#. (I *. (YRO)*& > H'(#.:  F7L

"8% [29/#. Y+ [ -"rUF+ UB"-, & "U& % (/SI(FO ()"#,3) +*$*&16*. ( #
IIBYHE. K (O#UCO #. -HUD(YE WD [ -"FU0*0 ()* S, &*"UBIA YO 9*&  #()
% (/$/(/0 -#.0,6 * O/3./'-% (%6 #, . (# 9U*" () % O/&S* *=! &/(*+ */() *" '"#6
3"H#, . +OOQ*" "KO#, "-*0 #' 0,"%* 90(*"0L ),0 L -"9@* L. ()* Y # .( #
x| GH(YH. # 3"#, . +OU*" /&) -"FUD* ()* OV /(4 /. (", 0. +"#11/.3 ()*
1"%00, " ) X0 # ()X OB, [*L L #O)*U 161 % (# #1611 3 #. +*&%- %, ['*"0
JO()* "8 [+ 0, 86 *"3%. -* #' | @B "*&*+ (# +*-#6 | HOI#. # #'3% |- 6 W(*" % +
SHB 1% (1. # '] *<B"U. *+ 6 UIYRY%-#6 | % [F+ 84 0F+/6 *. (W4 +*'H#'6 Y/
> 080, 980: O ),0:),6% [+ -*+ 0 80/+%. -* Q/R/ -"*0Q* ()* /6% ( #
86 U* -)% 3% [+, -*+ 0*%&S$*&"I0* O/3./')-% (41 &# 6 YDO/$* -#.0,6 ! (/4. #
ISET QUL Y 0UB* O/&+/0(,"8 ()* 9% (&b +0 9)/-) UB* . %, "Y&SUE"/*"0 UBY. O(
L, +%H#. %+ "&#+.3 + * (# O#'6 0,"3*: U0 9*& %0 /. -"*90.3 0% /(4
1. (", O, (# "I$*"0 % + *0(, %/*01
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$, &*"UBIG(A # -HYD(YRW* %/ -"* 0. 3 ()* ), 6 % 100, "* #. . %, "%R040(*6 1

,6%0 -#.0,6/.3 ()* . %, "Y&"*O#, "-*0 ,.-#. O-/# 0& [.-"*0Q* ()* .*3%/$*
6 1% (0 # 0*%&$*&"/0* 0/3. /'/-% (&1 ), 0: ()* -HUD(YRYE* % 8* /. 3 | "#(*- (*+ #"
L O%+ U0 9B, & "YR&6 + #' 0 ((&6 *. ( O)#, & 8% [ -&+*+ /. ()* YD0*006 *. (1
& #, 3) . %, YR W+ ()# 3)( (# 8* 6#* $, &*"UB& (# ()* 0*%&S$*&"/OF
% (#) YB3 &00 %8 (I$* -9 % /(4: () *4 WB* UH &00 $, & *"UB& 8*-% 0% () *4
LB KSR ox ()% OB-H(/#. Y& "F00, "FO# ), 6 % % (/$/(/* 01

?A9FS8 7

BT (# %00%00 ()* S, &*UBIGA # -HYO(YER WD (H 0% &$*&"I0* +, * (#
), 6% 1"¥00,"*0: ()* '#&9/. 31 UG *(*"0 9 /() -#""*Ol#. +1. 3 "% 3*0 '"#6 & %)(
$, &*"UB& SD? (# 6 #0( $, & *"UB& >O? W +*-[+*+ (# 8% 0%+ /. ()* $, &*"UBI&A4
%00* 006 *. (6 #+* &

D1 Xt o(M. # O*+6*.( 0, 11& ()/0 19%% *(*" 0)#90 ()* "/# #
L' Ox. (O +H6*. (0,118 (# (0 "3 (# (OF . %, "Y&O(U* 0*+/6 *. (
0,11&1 )/0/ -&+*0 ()* 0%+/6 *. ( ("98!*+ /. +06 O #" "*O0*"$#/'0 % () *
JLO(™ OB # ()% “IS*" % + *=-UBO/H. # -HUD(YE2#. * '#" $UB/#, 0 "*IH#. O
6%, (M. *+ [ 1" S/ 00%-(/#. 1 )* "%3*0 %* 3/$*. %9 aWE >D2 WT <
E >?2 :WQ<T F2W <Q >Q?%+ "W >0?'"#6 &%($, &*"98& (#
6 #0( 8%0*+ O, +4 %6 *+ (# %00*00 "*3/#. U /. +/-%#"0 '#"
- HYD(YR "HOM. Y% + ' &H+]. 3 > o]

1 I$*" &9 "*3, &KM. ()/0 1 %BYB *(*" 0)#90 ()* YB #, . (# I61%(#
% 4 "3, KIS+ O(", -(,"* #. "I$*"0 U ()* +#9. +"'/( [ (*"6 0# '&9 "u*1
0 O(%* + 8% #™*: ()* 1 *%UC'&90)*& (#'&0) ()* O*+/6*. ((# ()* 6 #, ()
HOO* S U0 9D +*-"rr ()% OYE /(4 1. (", 0. 8YR6-1.3 ()* ([+%&
6 #(#. 1 )* ()"™* "% 3%0 %* O(%*+ %0 O("#. 3& 9%'*-(*+: 6 #+*"04* &
U *-(*+ % + . #( W' *-(*+ Y+ #. ()* O(, +4 +#.* 84 [DO#. *( Y& O
L0L.3 ()*/" 6 *() #+#&34 "#" &9 "*3, &4, [ +*=1 [DO#. *( Y& o)
FRUB LY ()% GO "F3, & U ()* 0,6 # "FONSHM - %4 9/) ). %
"I$" 040(*6 %6 + *=I"X00%+ () /0 6 *UD, "* 9D () * I *U-x(UB* # ()* /S
040(*6 0 $#& 6 *("I- % ., Y&+/0-) W3* () % -% 8* -#. (%. *+ % + "* & UO* +
84 ()* "XOFUSHI'0 SES* -98 % /(471 ' . # +9%/0 | "FO*. ('#" §$* O(#'UB* #
O* "*O*"$#/": #.*QU& # ()* 3"#00 -9 % /(4 9% , 0% +1 )*4 ) U* U
B0+ TOBE KL (U YD % 161 #" (% (1 BYE *(*" ) YB3 % /6! % ( #.
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(* "I$*" 040(*6 1 )* '"UB6 *. (%/#. 0 "% C*+ /. (# '/$* - &OO*0 +*0-"/8/. 3
(O* &.3*0( I #"(#. # 69%. -)%.*&&"'(9/)#, ( +% O /. "~&MH. (# ()*
X (" 69%. -)%.*&> YWD : DY OSSW: YO < QN: FY OQSW % +
QY < QW?2L #' ("/8, (W/*0: ""UB6 *. (%/#. 0 +*0-"/8*+ 84 ()"** -&EO*0
>Y.# +9% 0: DY+%6 O #. & /. ()* 6 /. #" ("/8, (W0 %+ Y+ 0/ ()*
&B3*0( ("/8, (WA?L ) * #$*"UR"*3, K. 161 % (#. "I$*" -% B8* "*O4 '"#6

v8& FIT 3/$*. 8*&91

? E(
=% . <<C>
"UB6 *. (% /H. &9 *3, 84/#. SW?
%. -)%.*&% + "/8, (%/*0 #(OF-(R+ #+*"U* & ("#. 34
>D? I Gl o2+ >0

D C a
_ cD aD
D cF aF
D D c O a O
D C a
D c DO a DO
_ T F_ cD aD
F D cO aO
F :Q :D b

F1 3L EETR R R (9B ()0 %WYS (" O)HQO0 () F L (9B # 0) #HFE *

O* -#(Y&O(", -(,"*0 #--, 101 . 3L **" + "# (Y3* /. -&+*0 ) W8H#"O:
6 %L 90 I*((/*0 % + . UBI3U/H. -)% . *& () % +# . #( ) UB* % 41, "I #O* #
(- (. # 0)#" & * A YR 9*& %O -#YO(Y& ! "#(*-(#. 0O(", -(,"*0:
9)/-) ) UB* U "0* ¥ - (09 () * %1% *. (0)#"*& *0L ' () /0! %YE *(*" /0
YIB): )/0 1. +-9%*0 )% () *"* /0 %' 9@( #" !"*0*. ( *"#O/M#. !"#8&6 #"
"&#+ "I0C9)/-) 9/&8* [ -"*9Q*+ 84 0*%&S*&"/0* !, ((/. 3 6 #"* 1 "*00, "*
#. ()* . *13)8#". 3 -#YO(& *0 *O! *- /%@ O#'( "#-C#" 0*+/6 *. ( -#%0(1 )*
"% 3*0 %* 3/$*. W WOD?2 WO >2 W <F >F2 WF <O >Q? % +
aWwo >0? 8%*+ #. ()* O(, +4 6 *. (#. *+ 9YB#$*1 #9*$*":
()*0* "0 3*0 O/&. **+ ', "()*" "*'[.*6 * (9% ()* U0*006 *. ( /O , O*+ '#"
6 % 4 "*3/4. 0. Y0 UDH O(%*+ . ()* 6 *() #+H&34 "> #'( #

o, +4 > Q71
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QL "#, . +9U*" -#.0,6 | (#. ()/0 1 9BYS *(*" /. +-%*0 () * "%/H# # % ., %&
3", FOU*" L 0* (# % ., %R YB%ABE 3"#, . +9%*"1 . 6 %4 UB*om:
3", A9 U UBO("% (. *=-**+0 ()* "*-)9%3/.3 "%*0 (),0 ()* 9B, /"
B*-#6 *0 #$*" *=! G/(*+ &%/. 3 (# OY&KO Y%g*" /. (", O, #. -#HUO(Y&YS, /'*"01

)* 06 3% 0 #' 3#, 490" -#.0,6 ! (K WB* 88U+ #. 1)
0, O(%. YBI&(4 [. +-%#"0 > F2L )*4 9%* "*$/0*+ %9 "W  >D2 W <F
> 2 WF <Q >F2 WQ <O >Q?% + aWO >0?'"#6 &9%0( $, &*"Y8& (# 6 #0(
$, &*"UB& 1

OL %+ ,0% 1Og(*". ()/0 1 98% *(*" /0 % #()*" 1 BY6 *(*" (# . +I-%* ()*
"% 00, "% #. 3"#, . +9U*"  0%1 )"#, 3)H (()F 9#'&: 9B")-, & "Y&% (/$/(/* 0
98* ()* 6 96. 1"*00,"* #. , 0% # QOU*" "<O#,"-*0L ), 0/ ()* -H#YO(Y&Y%* %0
696. & ,0+ '# 98", & " )*. )* WB*%/06 #* $, &*"UB& (# /6! % (0 +, *
(# 0% &$*& "0 +, % (# #$*"*= I(KIH#. # QU™ "*O#,"-*0 9)/-) U*
FUUSL B HI-X0 H 0% 46 *. (8, +3%( Y% + OYKO U*" L (", OM. 1 .+, 0("4 % +
+#6 *0()- , 0F OB* ()* . *=( /6 1 #"(% (&b + , 0% (41*0 0L -* () *4 Y%# "*5, ['*
6 UDO/$* QU*" "FO#, "-*0L ' ()* W*%/O ! "HC-(*+ # 9 (& + )% ()* B*%
/0 &00 $, &*"UB& (# 0*% &$*&"/0* /6 1% (0 O.-* ), 6% !"*00, "*0 96*
6/1./6/25+ ()"#,3) @901 ),0 ()* "% 3*0 '#" ()/0 ! %BY6 *(*" /0 +*'[. *+ %
LUt (K4 B* % SD? . -&M6 *+> 2 0% ((&6 *. (05F2 [ +, O("/Y& Y6* % >Q? % +
UB"I-, & "VRYE* %>0? 8Y0* + #. 3EBYROI U*" , 0% O(%/O(/-0 % + * =1 *"( #! /. [#.
THE $*U4 &9 B, &*UBIEA (# $+"4)13) 1

T1 O, "OR! "H(*- (4. +*3"% 9% ()/0 1 96 *(*" 0)#90 () * O(%, O # . %, "%&
LU#(- (. >0,-) %0 +,.*0 % + 6 980)*0 % + 9* (& +0? %&. 3 () * -#O(1 '
O . %, "U& "H(*- (1. 040(*6 [0 )*Uk)4: ()*. ()* "FOI&. -* # ()* %W*%(#
0% &$*&"/0% /0 )/3)1 #" *=06 1 &: +, .*0 % ( % 8#() 0*+/6*.( 0,!!&
YBY4. O( *"#OM. Y0 O* &Y %8I ¥ (# 1., . +U/#. 1 ' () *"* 10 0% + *=("% (/#.
46 (VYO 4+, . %0 UE)#, 3) L% YE ()* 9%*% 6 % 8* "0/&. (. ()/0
KOG -* A* - OQF 0 0/3. [')-% (& +, % (#),6 % % (/$/(41 )* "% 3*0'#" () /0
L OBOB * (*" 1O 3/$*. YO UM # ()% . UK, "V | "H(*-(*+ W %# | "*0*. (0(%, O
#19%( % aWE >D2 WT <€ >72 WQ <T >F2 WQ< >® %+ W
>071

1 HYQ(Y& ! "#(*-(#. O(",-(,"*0 () /0 [. +-9%#" 0)#90 ()* !1*"-* (98* #
0) #"* & * ()* -#YO(Y&! "#(*-(/#. 0", -(,"*0 0,-) %O 3"#/. 0: 0* %D % * (-1
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B 1AL 01" S/, 08 6 *. (. *+1 () * -#HUO(Y&! "#(*- (1. O(", -(, "*0 /. -"* UQ*
O* "%0I& . -* # ()* "*3M. [ 1"#1*"& +*0/3. *+ % + %% (*+ (# 0*% &$*&
JOF O-*. OBMOL [ -* ()*4 OB* | O+ (# | "H#(*- (- HYO(YEYS* YO YBY4. O( *"#OMH.
I, . +%H#. % + '&#+. 3 +, * (# O#'6 0,"3* ()9 %* YB# ()* *=!*-(*+
16 1% (0 #' 0*%&S$*&"/0%: ) U/ 3 () *O% | "#(*- (/4. 6 *90, "0 9/&*. YB& () *
K3 (# 8% LUH(r-(*+ HY 6, -) &. 3% + U ()% #()*" "*3/4.01 )*
"% 3*0 U8* +*'/. *+ 09 aWO D2 WF <O >2 W <F >F2 WO >Q % +
T WOS0?"H#6 &90( $, &*"UB& (# 6 #0( $, &*"UB& 1

UB& F1 0)#90 ()* '%8Y6 *(*" # ), 6% /.'&*.-* #. -#HUO(Y&"*3/#.0: 9)/-)
("133*" () * 16 1 % (O #' 0* %&$* &"/0% % + () * -#""* Ol #. +/. 3 "% 3* 01

?J 8
Range
Very low Low Moderate High Very High
Human 1 2 3 4 5

Parameters
Reduction of >%80 %60-80 %40-60 %20-40 <%20
sediment supply
River flow Not affected Moderate affected Strongly affected
regulation
Engineered <%5 %5-20 %20-30 %30-50 >%50
frontage
Groundwater <%20 %20-30 %30-40 %40-50 >%50
consumption
Land use pattern Protected Area Unclaimed Settlement Industrial Agricultural
Natural protection >%80 %60-80 %40-60 %40-20 <%20
degradation
Coastal protection >9%50 %30-50 %20-30 %5-20 <%5
structrues

?C! " L $ FIr"m =% >

)* $, &*"UBI&A YD0* 006 *. ( 6 #+* &6 O (#J
VA #6 L OB* +/R ("F3H. 0%+ "% C()*6 %-#'+.3 (# ()*/"$, &*"UBI&/* O
(# 0" %& $* &"/0*
81 "HI(/2* ()% 161% (0 # 0% &$*&"I0* #. ()* "*3MH. %-#"+.3 (# ()*
$, &*"UBIGAH ()* "*3MH. (H*%) 161 %(
Sl K6 L% 9) /) 198U *(*"0 %* ()* 6 #0( $, &*"UB& ! WIE *(*"0 () %
R (8% . O O) %L 1 &b .3 H" U8 (W/H. (# 0F%&$* &"/0% 1
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B () &IER()* U6 0 6 *. (M *+ IUBHS* % - HYD(YRS, & *"YBI&A | +*= <
> /0 +*$F &I Y+ 9) /) O/R*.UB& ()* +*-JOH. 6 UCH'O (# -#6 1 UW* +/HE (
k3.0 (#3*()*" 9/() '/$* 0,84. +/-*0 0)#9/.3 ()* $, &*"UBI&A4 &$*&H ()*
K3 CH Y %) 1OB(-, &8 61 % (# 0F%&S$*&OFL )* [.'&*. -* # 1) 40/-%8% +
), 6% ['&*. -* 10896 *(*"0 9/&8* 3/$*. 0! WU & /. %3"A) 0)#9/.3 ()*
PRUok (OB # L& -* #. ()% S, &FUBIGA H () * "KM H *%) 161 % (1

PY*. <#.0(", -(L.3 [.+-%0: % 6*. (J#.*+ [. 1"*$/#, 0 0*-(/#. 0: 9*/3) (/.3 #

1 OB *(*"0 /0 % /6 | #"(% ( -#. -*1 ( (# +*-/+* #.1 ( ()/0 O(%8*: 9*/3) (0 # () *

(9# 3"#,10 # 1989 *(*"0 > )40-%& %% *(*"0 %+ ),6% [ '&*. -*

195G * (*"0? 96* (UCH. Y 10 /. +-%L. 3 ()% 8#() 3"#, 10 # ! 9%% *(*"0 9/&
)UB* % *5, %&9*/3) (0 9)/-) Y%+0,! (# DL . #'+*" (# 8% UB& (# YO/3. +/''*"* . (
9%/3) (0 (# ()* 3"#, 1 0# 19896 *(*"0: () *"* 0)#, & 8* 0#6 * +U%(# 890 #. '"#6

O-/%. (I'l- O(, +/*0: 9)/-) [0 .#( YBUKBE % ()* !"*0%. (1 )*"*'#'*: 0. -* ()*
L' 0%, (6 #+%&/0 | &b . *+ (# 8% %1 "*86 [. %4 6 #+*&'H#" +*- /0. 6 UC+"0: (# 8*

#. ()% 09%* O/+*: *5, 9% 9*/3) (0 %* 9Q0/3.*+ '#" *%) 3"#,1 # 1996 *(*"0
6*% /.3 ()9 8#() !)40-%&! %YS *(*"0 %+ ), 6% [ '&*.-* | 0YG *(*"0 9/&
)UB* *5, U&*H-( #. ()* &$*&# 16 1% (01 00/3.6 *. ( # +/'*"*.( 9%/3) (0 (#
3", 10# | 9696 *(*"0 9/&S8* ()* O-#1* # ()* ', (,"* O(, +/*01

?C9 H

O* 'I"0( O(UB* # ()* +*$*&!6*. ( # > 20,84 +-%0 3/$/.3 ()*
$, &*"UBIGA # ()* "*3MH. (#*%) 16 % ( 9/BE8* Uk, &L*+1 )* 161 % (0% + () *
SHROL#. 4L 3 1 OBYE *(F"0, 0%+ '#" -U&, &3 ()* 0,8<. +-*0# $, &*"UBI&4 #'
6 1% (0 # 0*%&$*&"/0* %8* 3/$*. 8*&9 /. IUB& FIEL )*0* | 9%BY%6 *(*"0 >3/$*.
. YB&OFIO% + FIT? % + )#9 ()*4 W' *-( ()* /6 1% (0 9*"* *=1 &b. *+ [. +*(%&
[ 1"*$/#,0-)9% (*"01

)X (UB& [ +-9%*0 ()% ()*"* OB* OH6 * -#6 6 #. 1 96UE *(*"0 % + ()*"* OB*
[ +I$/+, Y& ! BYS *(*"0 '#" /61% (01 ( /0 /6 1 #"(% ( (# %00/3. 9*/3) (0 '#" ()*
9696 *(*"0 /. $, &*"UBI&4 UD0*006 *. (0 ) HO*$*" 0. -* ()*"* [0 . #( YBUBE
+4% (# 8YD* #. 9)/-) *.UB&O0 -#6196/0#. %+ "% C.3 # ()* ! %% *(*"0
Yo-#"+1. 3 (# ()* &S*&H# [ '&*.-* #. *%) [6 1% (1 )*"*'#"*: [(JO +*-/+*+ () %
*5, O&9 */3) (0 9 /&8* YDO/3. *+ (# YB()* ! %WU6 *(*"01 ), 0: *$*"4 1 %6U6 *(*" 9 /&
8* 900, 6 *+ (# %' *-(()* 16 1% (% ()* 0% * &$*&
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? K8 H

61%(0# *% *$*& /OF ) 40/-%& %% * (*"0 6% .'&*.-* %Y *(*"0
HYO(Y& "HOIH. D1 $ DL *+, -(l#. # *+6*.( ,11&
1 *#6 #'1) #&34 1 /$*" &9  *3, &I
F1 #00(%& & * FL .3 %"+ " (U8*
QL /3. 1'% (P us* *I3)( QL O, "R "H(*- (M. *3"U%(/#.
OL *+/6 *.( ,+3*( OL #OO(%& "#(*- (4. (", -(,"*0

Tl /+%& % 3*

&H+l.3 + * (# (#'6 ,"3*0 | D1 $ DL .3/ **"*+ "#. (%8*
1 HOO(%& &1 * 1O, "U& "H(*- (. *3"U%(#.
F1 /3.71-% (P o&* */3)( F1 #9O(%& "#(*-(#. (", -(, "0
QL /+%& % 3*

s D1 $ DL O, "O& "#(*-(#. *3"%UH.
1 #HOO(%& & * 1 HYO(Y& "H(-(H. (", -(, "0
F1 [+9& % 3*

v P o . (", O, (# D1 $ DL "#,. +90*" -#.0, 6 ! (1

"#490Q*" *O#, -0 1 "#=l6 (4 (#  #%)( 1 %+ 0 ("

FL 4l*# 5, [*"
QL 4+"% & #. +, -(1$/(4
OL *1() (# "# .+9%*" *$*&

8#$*  *%
v P o . (", O, (# D1 $ DL /$*" &9 *3, &LlH.
/$*"ON 0(, %/*0 1 /+9%& % 3* 1.3 % g (U8
FIPOg*" *1() % #9.0("*% F1 %+ 0% 9(*".
QL /0-) %3*

PY*. -#.0(",-(/.3 0,8<.+-*0 '#" ()* /61%(0: 0/6!& OB3"*3%/MH. # ()*
&S0 (18U *(*"0 9/ 8* +#.* 0.3 ()* 9*/3)( U00B.*+ # ()*
SHUOL#. 4.3 3", 1 # 1 98% *(*"0: 9)/-) /0 101

) -Y%&, &GH#. "#'6 , &#' ()* 0, 8<. +/-*0 /0! "*O*. (*+ 8*&9 1

05* PP *R + 05* HP *R
CVI = ! ! SFIQ?

impact
CVI leastvulnerable

9)*™ Y )40-%&! %Y *(*"0
Y ,6% /.'&*_-* 1 9506 *(*"O
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Y #UOL#. 43S, &*UBIEA "% 3% # ()* 1 WY *(*"
sons arme Y () SU&* # ()* 0,66 Y. # ()* | WYB *(*"0 '#" ()*
&UO($, &*"UB& -Y0* # ()* 3/$*. /6 1% (> U&*0-% 8* "YU "#6 UB& FIS?

)* S, &*"UBIEA 0, 8<. +*= #' [61% (0 # 0*%&$*&"/0* '#" % 4 "*3/#. 9/&&
B¥(9**. ()* $UR*0 3/$*. YBHS* /. +I-9/. 3 ()* &S$*&H' [.'&*.-* #. %"% 3* # D
(# O'""#6 &YO( $, &*"UB& (# 6 #0( $, &*"UB& 9)*. ()* 0,6 # ()* ! %Y *(*"
YR *0 UB* +/$/+*+ 84 () * &%O( $, &*"UB& - %0+ 1

)* OBHS* '#'6 , & /0 , 0%+ (# -%&, &* ()* 0,8<. +*= '#" ()* 6 #0( $, &*"YBE&
SOD%: Q)K" OR()* 1 %BYB *(*"0 Wt U+ W O %+ ()* &UO( S, &*YBE - % :
9)*"* OgR()* | 9BY6 *(*"0 9B* U+ 9O D: '#" *%) /6 1% (1 )* &UD( % + 6 #O(
$, &*"UB& -U0* "*0, &0 U* | "*O*. (*+ /. 9B& FIS1

?21 2 $ I
6! %:( ## )40-UR| ## 6% * 0/)( #0( 16 1% (
WU *(*"0 &L - , & UB& , &*UB& "% 3*0
%Y *(*"0 %+ #' %+ #'
6! % 61 % (
HOO(YR "HOM. | T o 010 10 D < O
G#+. 3+, * (# | Q F F10 D 10 D < O
s F 10 D 10 D <
% 9 U+ o) F10 D 10 D <
(", O, (#
3"H#, . +9 U+
% 9 %" Q F F10 D 10 D < O
1.(", O, (#
"I$*NFO(, 984

)* 0,8<. +-*0# $, &*"UBIGA #" ()* 16 1% (0> /6 19% (29> "% 3*+ 8*(9**.
D%+ O'"#6 &%($, &*"UB& (# 6 #0( $, &*"UB& 1
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CHET (B -H6 1, ()% HSF YR HYD(YERS, & *YBIE(A [ +*= # 0F%&$*&"I0%: Yk

O* 161%(0 ()% 6/3)( 8% *=1*-(*+ 9 ()* "*3/#. )US* (# 8% -# O+*"*+1
HO*S*"  H#( UB()* /61%(0 0)#, & 8% 1"*0%. (% ()* 3.1 # ()* 'I Y&

> Q00 #, & YEH " &-(()F YBO*. -* # % 416 1% (1

. % 4 -HYD(YRYS* % - HUD(YR* "HOM. &+ 3+, * (# O(#'6 0, "3* % + |, . +U/#.
S0 8% *=Iho(h41 HO*SF": OUK<O U*" L. (", OM. (# 3"#, . +OU*" "FOH#, "-*0 % +
ISHUNO(, B4 1O (UCH. | (# -#. OO, 9)*. ()X -#"FOL#. +[.3 "XO#, "-* [0
P ORL (O ()% "R3B L ), 00 ()UE AR (3, 10 OB +*GrEG K4 H > 2
#.0(", - (. (Y. 31 (#-#. O+*"0l#. ()* UBO*. -* # % 4 /6 1% (1

"0( 3"#, ! : > 2D -#. 0+%"0 #. & -HOD(YR* "HOM.  '&H+]. 3 +, * (# O(#"6
0,"3% G+ [, . +OM#. 1 *-#. + 3"# 1: > 2 #0410 ()F UBHS* () "+
16 1% (0 %0 9*& YD */()*" OUKO %*" /. (", OM. (# 3"#, . +90Q*" #" "/$*"NO(, %41

CE O (O 3L >  2F 9%0,6*0 ()% Y&# ()* /6% (0 # 0*%&$*&
"OF -0 8% K*=l*o(x4 O ()X "3 # -#. -*".1 ), 0 () -H#UD(YRS, & *"UB/&(4
[L+%=#' ()* "*3/#. O/BS8* -U&k, &*+ ,0.3 ()* 3"#, 106 *. ([ *+ UBHS* %0 3/$*.
8* &9 1

Parametersof Impactsof thegroup
CVI(SLR)n = >F10?
Least VulnerableCaseof thegroup

9)*™ . [ +-A*0()* 3,1 ., 681

)Y &%O( B, &*"UB& %+ ()* 6 #O( $, &*"UB& -%O* "0, &O #' () * 3"#,!10 () % w*
#8(%. *+,0.3 9B& FIS%* !"*0*. (*+/. 9%8& FID 1

?9<$ 2 " !
LH'"
"#,10 (L, &*UBE YO #0( L, &*"UBE %O
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