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ABSTRACT 

Limited landfill area and finance as well as a huge generation of waste. have called for 

systematic approaches towards potential cost savings. In this study. the management system of 

food wastes generated from the residential and commercial sources was considered in three 

cities: Changwon. Masan, and Jinhae city. Total thirteen alternatives were established and 

compared by applying the WRAP (Waste Resource Allocation Program). The following results 

were obtained: 

1.	 While relatively small amounts were generated from the commercial sources such as cafeteria, 

restaurants, and market facilities, almost 80% of food wastes were generated from the 

residential sources. 

2.	 Unit costs for food waste management in three cities were different according to their 

present situation, and the highest cost appeared in Jinhae city due to the most expensive 

construction of coastal landfill site. 

3.	 Considering proper revenue, the whole conversion of food waste into animal feed was selected 

as the optimal alternative and represented 60% to 74% of the management cost of the whole 

landfill alternative in all cities. Comparing the other alternatives, composting of food waste 

was more economical than the landfill alternative and the incineration was the most expensive 

alternative. 
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Table 1. WRAP as mathematical expressions 

Objective function 
MIN ( Transportation cost + Processing cost ) 

= I:I: ( C;Ti; + CikTik + C;jTjj + CkTik ) 
+ ~~ ( VjPj + Fj6 j + Vk,Pkl + Fkl6 kl ) 

Constraints 
(Eq.l) Source Balance Equation 
~ Tij + ~ Tik = G for each i-source 

(Eq.2) Processing and Disposal Input Balance Equation 
~ Tu + ~ Til = ~ Pj for each j-site 
~ Tik + ~ T,; = ~ PkI for each k-site 

(Eq.3) Processing Output Balance Equation
 
~ TJ< + ~ Til = bj ~ PI for each j-site
 

(Eq.4) Processing and Disposal Capacity Equation 
~ PI ,,:; Lj for each j-site 
~ Pkl ,,:; b for each k-site 

(Eq.5) Non-negativity Constraint
 
All of decision variables ;;" 0.0
 

(Eq.6) Integer Constraint
 
6 =OifPI=O
 
6 =IifP,)O
 

where.	 C's = Transportation unit cost (W/ton-min,) 
T's = Transportation acitivity (ton-min.!year) 
V's = Variable cost of process (W/ton) 
F's = Fixed cost of process (W/year) 

P's = Processing activity (ton/year) 
L's = Maximum processing activity (toniyear) 
b = Output coefficient 
I = Piecewise linear segment of processing 

cost curve 
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Table 2. Municipal solid waste generation in Kyungnam and three cities 
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Table 3. Location data of food waste generation sources 
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~~. t:J1iTS'..~~.91 -'f1~l-c "'J-~. ~15~Al~ 7S~ 

3-47~.91 %% ~~A~ i5}1-}.91 t:J11f.1l~~~.Q.5!.. ~ 

Ac]i5}~.Q.oj. o}{}A1.91 7S~-c 27~.91 ;~Pl-=j1-9} -=j1

~oJ1A-j ~C1 ~~~ *.i!} ;1% t:J11f.1l~~~.Q.5!.. Ac] 

i5}~q. S':.~ 1:l1.ii?~ 1l~~~"i=-7} ~J? 1l~~%l'01 

t:J1-iTS'..~ ~"i=-{}%A]AJ-.g. 7Ss:. '3J -'f1s:. -'f1~1 ~ -=j1

i5}e:J 0l%i5}~.Q.oj -\9:%~l!}Al~.g. -'f1~1~.Q.5!.. 7} 

~~~-c~~%~1-}.91~~~.Q.5!..~~~~~ 

(2) j;~2.IAI~£1 ~ft ~ ~1j;1 

%~%M~171 ~~C1A]~~ 7S~ Table 49} :Q-°l 

~~1~li.~~ ~15~'F~ A] {i. ~~17} :Jfl~~~ ~ 

-c Al~ • .:z.C1J? ~ ~-=j1-oj]A-j {l.£~ ~~C1Al~5!.. 

-=j1-{t-i5}e:J ~zj-. ~1:l]:§}. A}li:§}, tJ~~ % q0J=~ 

%~%MC1171 -\9:C1t:J1~% -=j1-Ac]i5}s:.~ i5}~q.g) 

2) ~H~~~ ~~liPI~ ~H~~ -t!-~ 

(1)	 7~~ tJH~~ 

7}Ac]oJ]A-j ll~~~-c g~%MC117]~ 7S~ ~1:l]:§} 

S':.-c A}li:§} llJ-~ ~%i5}7] -'f115~Af;:::. {t-C1"i=-717} 

~R~ -3l.Q.5!.. J!87}~J? ~.Q.uj. ~zj-~~C1~ ~ 

7S~oJls:. 7}~Ac] Ac]{t-.91 {t-C1"i=-7-]7} R-=j1-.t!q. n:j

c}A-j 7}Ac]MC1171~ ~~C1i5}7] -'f115~ {i"€lJ~ "i=- ~~ 

t:J1~.91 qOJ=Ac]% J?D'ji5}71 -'f115~ t!-&'r"€lJ.i!} :g-% 

'r"€lJ.Q.5!.. -=j1-{t-i5}e:J 7}Ac]M~17] Ac]{t-~ Table 59} 

Table 4. Location data of food waste management facilities 

-=j1 '" l!:" 
-'f1 

s:. 

s:. 

'" l!:" s:. 

7S s:. 

'"l!:" 

"'J-~%~zj-AJ- 1 ~ 7] (~li) 35 12.3 128 39.1 

I 

"'d ~ A] 
"'J-~% ~ 1:l] :§}AJ

"'J-~% A}li.:§}Ad

:tl{i% tJ~ ~ Ad

7}~% ~zj-Ad-

(;zjl~) 

({l£) 

(~li.) 

(;zjl~) 

35 

35 

35 

35 

12.3 

12.3 

10.5 

09.7 

128 

128 

128 

128 

39.1 

39.1 

42.2 

32.2 

o} {} A] 
~ ~;1 

7}~% 

~ 1:l] :§}Ad

A}li.:§}Ad

(~li.) 

( {l£) 

35 

35 

06.3 

09.7 

128 

128 

24.2 

32.2 

12]% tJ~ ~ Ad (~li.) 35 08.0 128 35.2 

12]{}% ~zj-Ad- ( {l£) 35 08.3 128 41.3 

~ 15~ A] 
12] {!-% ~ 1:l] :§}Ad

12]{}% A}li.:§}Ad

(7,3£) 

( {l.£) 

35 

35 

08.3 

08.3 

128 

128 

41.3 

41.3 

12] {}% tJ~ ~ AJ (~li.) 35 08.3 128 41.3 

Table 5. Major component distributions of residential solid wastes 

a=. e 
0 TT .:r '" "i!:" %~% 7} ~ "J * ~ AJ 711 

t!-&'r1;lJ 
1l~~'1;l=~1i±-'f1 
(kg/~ . ~) 

0.159 0.103 0.030 0.292 

.:rAJ 1:l]( %) 54.45 35.27 10.28 100 

:g-'g'f1;lJ 
(o}»J-.:§.) 

1l~~'1;l=~t!-'f1 
(kg/'t! . ~) 

0.175 0.099 0.023 0.297 

.:rAJ 1:l]( %) 58.92 33.33 7.75 100 



Table 6. Residential solid waste generation quantity in three cities 

.5:. A] t:JJ .H. 
IlH*.!f:! 

li1-&2f'-l;lj 7'H~-T 'J1 ~Cl171WA~rJ ~%~~ 7'H~-T 'J1 ~c1171wA~rJ 

7'H~-T

(~) 

%6J%~Cl171 

(~~/'d) 

71E}~Cl17] 

(~~/'d) 

7-12f'-~-T

(~) 

%6J%~Cl17] 

(~~/'d) 

7]E}~Cl171 

(~~/'d) 

.£ 0 
0 tr 30,854 1.79 1.50 13,719 0,88 0.62 

-"J 
.!f:! 
A] 

7j-%:Aj% 35,722 2,07 1.73 120,375 7.69 5,36 
u:12.£o -, 0 82,204 4.77 3.99 22,046 1.41 0.99 

'il-i'-% 75,746 4.40 3.68 77,065 4.92 3.43 
1!!-.fl...£o 0 11,438 0.66 0.56 33,104 2.11 1.48 

oj
{l-
A] 

~%'i"! 20.154 1.17 0.98 2.191 0.14 0.10 
~.¥.-T 134,760 7.82 6.55 49,279 3.15 2.19 
1.1J Ai % 5,540 0.32 0.27 22,770 1.45 1.01 
;§:].!f:!-T 58,457 3.39 2.84 31,783 2.03 1.42 

~ 
<5H 
Al 

~ oJ % 11,823 0.69 0.57 11,733 0.75 0.52 
7c]§}% 37,653 2.19 1.83 11.106 0.71 0.49 
"1{l-% 21,651 1.26 1.05 24,398 1.56 1.08 

%%1% 13,900 0.81 0.67 1,079 0.07 0.05 

~ }j] 539,902 31.34 26.22 420,941 26.87 18.74 

~ol ~.;rllfi7l%-"!8-;zjl~A}ojl E1~ 1l~~2J: ~t!~~ it!~6J~ g6J~, J:11*.2.~~ ~~~%~~ 

7]~~}..E.1O) £. o]%"8"}~~t9, Table 6~ ~01 ~-=r :tt%~1i}A1~'F ~l:l]~ '31 ;"}..E.~j\~eJ %E1 7Q-2J: 

J:11AJ~]Q:j 7}1j2:':C117] 1l~~2J:% {l-1j"8"}oj WRAP ~~ ~Al<5~O~ "8"}~ 7Q-2J:E1.!f-~J:11AJ~'±'oj] J:11<5~ 

.2.~E1 ~A~~~}..E.£. o]%"8"}~tl <5~:Aj -¥-Ai oj] Ai lfj-Q}"8"}.J!.. 'JJ ~ %6J %Mt\1] 7] 7Q-2J:E1 

.!f-;"}~:AJ~~ ~}..E.7)~ ol%"8"}oj Table 7~ 7.[0] 

1l~~2J:% {l-:Aj "8"}~ ct. 

Table 7. Food waste generation quantity from commercial facilities 

.5:. t:JJ .H. ~li1-B'-6J'±' 
0 6J :1Jp- t:JJ-Tt.£.:1J.¥. ~~{l-%A]:AJ :tt~~ 1i}Al1J. 

Al IlH *.!f:! ~5:4 WA~rJ* ~5:4 WA~rJ ~5:4 ~A~rJ ~5:4 ~A~rJ ~5:4 WA~rJ 

.£ 0 
0 tr 10 0.240 63 0.431 0 0 

1 0.156 4 0.085 
-"J 7}%;Aj% 61 1.467 62 0.424 10 0.220 

.!f:! 
A] 

u:12.£ o -, 0 0 0.00 58 0.396 1 0.018 

Jt!-%% 30 0.721 193 1.318 8 0.190 
1!!-.fl...£o 0 54 1.298 40 0.273 3 0.156 

oj
{l-
Al 

~%'i"! 9 0.209 38 0.239 
0.824 

0 0 

2 2,4 4 0.12
~.¥.-T 24 0.455 187 6 0.190 
1.1J Ai % 7 0.133 12 0.053 

0.538 
0 0 

;§:].!f:!-T 43 0.816 122 2 0.023 
'F oJ % 3 0.015 37 0,105 1 0.090 

0 0 0 0 
~ 7c]:§:)-% 4 0.019 7 0.020 0 0 
<5~ 

A] "1{1:% 5 0.024 17 0.048 

0.037 
0 0 

%%1% 8 0.039 13 0 0 

~ }j] 258 5.435 836 4.669 31 0.887 3 2.556 8 0.205 
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Table 8. Distribution of fcxxl waste generation quantity in three cities 

T 

7} ""~ 

{j tJ: =kl 

% 6J 
J:jJ it s:. 
0 T

/~ {! 

:illi'! 0 ~ 

~ 

.'i:."'1 '\\! ~).~ i!J 

.'i:."'1'\\! llTI~~~ T).~lJl (%) 37TI .'i:."'1 ~"'~ i!J ~lll 
"i!:" '" o}{!"'l (%);<J-~"'l (~~/'i:!)~"3"TI"'l 

35.60 58.6751.92 31.34 43.92tJ: £-, 

20 % 44.23 26.8727.68 36.62 37.65 

79.83~ III 79.60 95.29 58.21 81.57 

9.69 6.60 1.15 5.436 7.626J ~ 

6.767.34 2.49 4.706 6.59~ 

~ "!f 1.53 0.83 1.07 0.876 1.23 

% "'1 ;<).0 -1.38 5.72 1.928 2.70 
- 0.290.23 0.49 0.205~ "'1 ~ 

100.0III 100.0 100.0 71.361 100.0 

(~~/'i:!) 38.465 8.437 71.36124.459 

(%) 53.90 11.82 100.034.28 

(3) ~)'A2.~171 ~H~~ ~ ~AI~ ~H~~ ~l:ll 

Table 8~ .2.l:.!l;;>;1Q:j~ %-61%~c1\7191 lJTI~"<t91 

.y"'JlJl ~ t+E}t.J1~rt-. 7}-"'a01P'i lJTI~~:C %-61% 

-Y-Cl]717} ;{};;>;] "8}~ lJ]'5'-.g. ;'<J~A] 79.8%, O}~A] 

79.6%, -'HiiTIA] 95.3%.£ t+E};J-~oj 37TI 5:."'] ~ 

~].£~ Q.)' 80%.£ rlPJ!·-l!':-% ;{};;>;]"8}2 ~g g ~ '1=

~rt-. 0] oj] lJ]iiTI ~"<t91lf-:§:}A}'?j""J-.g. 7}-"'aoJ] lJ]iiTI 

lJ]..1i!.~ ';;!-~ llTI~"<t .yAJlJ] ~ t+E}t.J1~~oj, 37TI 

5:.Al ~;;<jl~~.£ ~1i1.:g--61~ 7.6%, %-61~ 6.6%, 

-if'1=-~%A] -"'J- 2.7% 'i?~.£ t+E};J-rt-. 

~ ,?!.yoJH~ 73.AJ-'tt5:.91 ;'<J~, o}{!-, -'HiiTIA] 

7}-"'a -Y-Cl] 7] 9.)- g -61 %-Y-Cl] 71 ~"<t91lf- :§:}A}'?j ""J-oU Ai 

~).g ~ ~ g -61 %~Cl]7191 ~).g "<t ~ ;{1 C1 {! Ell oj] 

rJ1~ ~~;;>;}li~ -l!':-~"8}oj g -61%~Cl17]91 -t!-C1 

~ ;{1C1 rJ1~~ lJl%g ~~"8}2 lJl..1i!. -l!':-~"8}oj 

E.%~ 'tl -t!-C1 rJ1 ~ g 5'.~"8}2;;>;} "8}~ rt-. ~"81, '?! 

.yrJ1.AJ-;;>;] Q:j oj] Ai lITI ~~:c g -61 %-Y-Cl] 7191 zj ~-t!-

C1lJJ-~% 5'.~"8}7] ~iiTI rt-%:i!} :Q~ A}i;J-~% 2
 

aj"8}oj rJ1~% ~-"'a"8}~~oj, AHl-%g ~iiTI £]lJl
 

:§:}9.)- A}li:§:}oJ] '5'-~% -'f-01 37TI 5:.AloU Ai lJTI~~
 

:c g -61%-Y-C1171~ '5'-{J~.£ "';Pa~ -Y-C1]71 ;{1C1
 

rJ1 ~% -"'J C1 "8}~ Table 99.)- :Qrt-.
 

CD 7}-"'a-Y-Cl] 7] ~~]9.)- ~"<t91lf-:§:}A}'?j""J91 %-61%
 

~C1171~ rJ1.AJ-~.£ '?!.y 

@ ,?!.yrJ1~~Q:j~~ 2aj~2 ~:c ~C1~~% 

7,3.£"8}oj ~C§ 

® %-61 %~C117] llTI ~~ 91 -t!-C1.AJ ~{! 'i?.!?1 ~ 2 

aj "8}oj ;{1 C1 ~lll] ~ .yAJ 

@ 7}-"'aoJ]A1 llTI~~:C g -61%-Y-c1\ 7] 91 73~ rt-0J 

~ ;{1 C1lJJ-61 % 2 aj 

g -61%~Cl]7] llTI~~oJ]Ai ;{1C1Al~7J};;>;191 '1=-~ 

-&~lJl%~ 37TI 5:.Al91 ~~;;>;}li~ O]%"8}oj 374 

(~/:e· -l!':-)~.£ ~-"'a"8}~~oj ;{1C1A]~{!91 '1=-% 

lJl%.g. 86(~/:e· -l!':-)~.£ ~~"8}~rt-.g) 



Table 9. Simulation set of food waste management alternatives 

rJ1 
T 

~ .. 
>!:" !?J tI] ~ 

~1i!11lJ-~oJl 

A] E 

!Ij--e rJ1AJ-2:':i!l]7] T~ 

~ S: Z} uH "i:J 
til JI 

rJ1~1 - - - {!;<I]2:':i!l)7] 71€~ 

;~J1C:iT-61 S: 

rJ1~2 %~~ 
rJ1it.£{l3':. 

-'6'-4-{}%A1;<J
- y.u-] ;;<.12:': i!l]71 

i'!:;g-~~A]~ 
A]-E~ 

rJ1~3 - ~~91lf-~A]-~;;<J- - " 0 
T ~ 

rJ1~4 -
~'lr91lf-~A]-~ ;;<J
.:g-%?~ 

- · 
rJ1~5 - %-61 %2:': i!l]71 {!;<I] - " 

rJ1~6 ~~91lf-~A]-~;;<J- - - " 

rJ1~7 
~'lr91lf-~A]-~ ;;<J
~%T~ 

- - · !?J tll~ 
0 

~T 

rJ1~8 %-61%2:':i!l]7] {!;<Il - - " 

rJ1~9 - rJ1~2 
7]-;<a2:':i!II7] 
%-61{l 

S:Z}~:AH% 

rJ1~1O 

rJ1~11 

.Q.. -61 {l'C 

7]-;<a%-61%2:':i!l]71 
.Q.. 

~ {lp 

rJ1~ 2 

rJ1~2 

7]-1;l2:': i!1171 

7]-;<a2:':i!l]7] 
(7]-~Aa. *~Aa) 

· 
" 

S: 
0 

T 

Z} 

~ 
I 

rJ1 ~12 - rJ1~3 7]-;<a2:':i!l]71 · 
rJ1 ~13 rJ1~6 - 7]-;<a2:':i!l]7] .. 

{i""J ~ s:.~"8"]-71 ~"8"]-a:j ~-2- ~';;-oJlA~ {i~£l2 

'V-i= g ""J-Y-i!ll 71 91 :*-jc.1Al~9J l:l]%;;<']-li~1.3.4.l1,12) 

WRAP.2.t:.:l!oJ]A~ .B..T£l1= ).]~%2J=~ {i~l:l]% ~%"8"]-~~oj. Table 1P!- {{oJ l:l1%~{i-61 ~ s:. 

:i!j- %;;<.]-t!-c.1l:l1%% (~W-l:l]%~£ y.El-l.111= l:ll%~ ~~a:j~%%~~~~%'~oJl~%~~* 

Table 10. Formulas of processing cost curve 

7,] ~ til %~~-61 %;;<.]i'!i!1t11%~~-61 -6'j%~~ 

~1 i!1 ).1 A4 
'" 

.:r:{} 

.:r~ 

7]-J;,lJ. til % 
(W] 'i!~/ 

~~/\'!) 

JI;<atll% 
(W]~~/\'!) 

7]-J;,lJ. til % 
(W]~~/ 

~~/\'!) 

JI1;ltll% 
(W] 'i!~/\'!) 

(~/~) 

S: Z} ).1 ~ 1 7.912 50.011 8.542 261.830 {!.:r:{} 

!?J til ~ ).] ~ 1 2.720 0.003 1.446 31.333 {!.:r{! 

A] E ~ ).1 ~ 
1 

2 

5.133 

1.685 

1.323 

35.890 

27.236 

18.415 

43.026 

106.850 

10.0 0 ] "8"]

1O.0oP·J

"5H ~uH "i:J ( :zl"5H) 1 40.455 0.000 3.270 0.000 {!T{! 

~ "'J uH "i:J 1 2.580 123.930 3.195 31.159 ~.:r{! 
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4.3. ~~.AA~1171 -E:!'2.IA IA'E:!J2.1 tH£!-~ n:};: 'i"!7,!-l:l1%.J:lj ~""il-l:ll%% ~7}"8"}oj Table 11011 

1::l1.ill~7 ~ .Ai Table 13ll}Al 1..}E}';;tI:J-. 'i"! -=rt:l1 AJA] ~.91 g-6] 

%MC117] ~""il-l:l]%.g- :J.. A]~.91 -"J~oJ] n:}i! ~}o] 

7} ~ o-j, O}{!-A] ~ 78 -9 ~ l:l] §f-.A]llll}Al.91 ,'L i'" l:ll 

Table 11. The cost estimation results in case of Changwon City 

rJl 
-=r 

'li 

'" >!:" 

%-6J~1':el17] 

.A}li¥l-uN~~2Pl 

(~/~) AJrJl tl]% 

:t!:c]tl]% 

).}.li¥l-uN~~~]~ 

(~/~) Ad-rJl tl]% 

~-jc]1oId-'i:l~ ;:;-jc]rJ= T A3l:l] 

.A}.li:§:} 5']tl]:§:} ~ zj

(%) 

uN ~ 

tl] 2 

rJl'li1 16,000 100.0 16,000 100.0 - - - 100.0 71€-~ 

rJl'li2 16,902 105.6 18,913 118.2 8.0 4.5 - 87.5 

rJl'li3 16,526 103.3 19,686 123.0 12.5 - - 87.5 .A}li:§:} 

rJl'li4 13,117 82.0 23,254 145.3 40.1 - - 59.9 
0 

T ~ 

rJl'li5 9,912 62.0 25,712 160.7 62.5 - - 37.5 

rJl'li6 

rJl'li7 

15,949 

15,056 

99.7 

94,1 

15;949 

15,056 

99.7 

94.1 

-

-

12.5 

40.1 

-

-

87.5 

59.9 
5'] tl] :§:} 

-9 ~ 
rJl'li8 13,945 87.2 13,945 87.2 - 62.5 - 37.5 

rJl'U-9 30,446 190.3 32,450 202.8 8.0 - 92.1 12.4 

rJl 'U-1O 30,335 189.6 32,339 202.1 8.0 4.5 87.5 11.8 

rJl'li11 23,535 147.1 25,540 159.6 8.0 54.5 37.7 5.1 
~ 

-9
zj

~ 
rJl 'li12 29,960 187.3 33,110 206.9 12.5 - 87.5 11.8 

rJl'li13 29,385 183.7 29,385 183.7 - 12.5 87.5 11.8 

Table 12. The cost estimation results in case of Masan City 

rJl 
-=r 

'U

'" >!:" 

%-6J~1':~17] 

.A}.li¥l-uN~~2Pl 

(~/~) ~rJltl]% 

:t!:c]tl]% 

.A}li¥l-uN~~~]~ 

(~/~) AJrJll:l]% 

;:;-jc]1oId-'i:l~ ;<-Jc]rJ= T A3l:l] 

.A}li:§:} 5']l:l] :§:} ~ zj

(%) 

uN ~ 

tl] 2 

rJl'U-1 17,986 100.0 17.986 100.0 - - - 100.0 71€-<li 
rJl'li2 20,191 112.3 22,855 127.1 10.5 4.0 - 85.5 

rJl'U-3 

rJl'U-4 

19,021 

17,420 

105.8 

96.9 

22,677 

25.289 

126.1 

140.6 

14.5 

31.1 

-

-

-

-

85.5 

68.9 

.A}li:§:} 
-9 ~ 

rJl'U-5 13,344 74.2 29,082 161.7 62.3 - - 37.7 

rJl'U-6 

rJl'li 7 

rJl'U-8 

20,322 

21,964 

25,074 

113.0 

122.1 

139.4 

20,322 

21.964 

25,074 

113.0 

122.1 

139.4 

-

-

-

14.5 

31.1 

62.3 

-

-

-

85.5 

68.9 

37.7 

5'] tl1:§:} 
0 

~T 

rJl 'U- 9 35,449 197.1 38,113 211.9 10.5 - 89.5 12.1 

rJl 'U-10 

rJl 'U-11 

rJl 'li12 

36,199 

36.283 

35,029 

201.3 

201.7 

194.8 

38,863 

38,947 

38,685 

216.1 

216.5 

215.1 

10.5 

10.5 

14.5 

4.0 

51.7 
-

85.5 

37.7 

85.5 

11.5 

5.1 

11.5 

~ 
0 

T 

zj

~ 

rJl 'U-13 36,330 202.0 36,330 202.0 - 14.5 85.5 11.5 



Table 13. The cost estimation results in case of Jinhae City 

tjJ 

T 
~ 

'"-r 

%-61%~c117] 

A}li.lfrD~ 9-~2 Pi 

(~/~) AJ-tjJtll% 

{!:cjll]% 

A}li.lfrD~ 9-~;lJl.'il 

(~/~) AJ-tjJtl]% 

71 cj tlJ-'i:l ~ 71 cj 'if T"'"a 1l1 (%) 

A}li.:§j £j tll:§j ~ Zf D~ ;g 

tl] 2 

t:ll~1 46.495 100.0 46.495 100.0 - - - 100.0 71ir-~ 

t:ll~2 51.190 110.1 51.364 110.5 0.7 0.7 - 98.6 

t:ll~3 

t:ll~4 

49.049 

40.963 

105.5 

88.1 

49.398 

46.891 

106.2 

100.9 

1.4 

23.4 

-

-

-

-

98.6 

76.6 

A}li.:§j
0 

~T 

tjJ~5 28.008 60.2 42.653 91.7 57.9 - - 42.1 

t:ll~6 

t:ll~7 

t:ll~8 

48.111 

39.381 

25.740 

103.5 

84.7 

55.4 

48.111 

39.381 

25.740 

103.5 

84.7 

55.4 

-

-

-

1.4 

23.4 

57.9 

-

-

-

98.6 

76.6 

42.1 

£jtl]:§:)
0 

~T 

t:ll~9 49.447 106.3 49.791 107.1 0.7 - 98.6 13.3 

tjJ~lO 

t:ll~11 

t:ll~12 

51.327 

41.133 

49.235 

104.1 

88.5 

105.9 

51.671 

41.477 

49.923 

111.1 

89.2 

107.4 

0.7 

0.7 

1.4 

0.7 

57.2 
-

97.3 

42.2 

97.3 

13.1 

5.7 

13.1 

~ 

.q.. 
Zf. 
~ 

t:ll~13 48.270 103.8 48.270 103.8 - 1.4 97.3 13.1 
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