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2. #A WY F3AL

sEe] Rt ARt o R AMEEE APFA S 2= Manning 32, Ganguillet-
Kutter ¥4, Hazen-Williams &2]0] Qlth. o] & AAF312(FH )22 ez Ql a9
FrgAlLtoll= Manning &2 ©]U Ganguillet-Kutter 320 AH-EH. 94521(HZ7F4]) <]
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CE 2-2) XA M2 ManningAlQl ZZH 4 (WEF, 1969)

53 el Z = A F (n)
# A
A E 0.011~0.015
HE 0.013~0.017
FHH 0.011~0.015
ZIgE
w1z %™ 0.012~0.014
Az x™ 0.015~0.017
ZaYEH 0.011~0.015
FEFY 253
nEH 0.022~0.026
X34 HE 0.018 ~0.022
Ol~TE gloly 0.011~0.015
ety A& 0.011~0.015
HE
=3 0.011~0.015
7z 0.013~0.017
N A
ANIFT=
OfA~TE 0.013~0.017
= 0.012~0.018
FaAYE 0.011~0.020
P x4y 0.020~0.035
2E 0.030~0.040
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C#t(Water Supply & Sewerage, 1991)

(HE 2-3> Hazen—Williams
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xgE | 36%

noregY | 43%

otsmuE gUots: | 107%

[O3 3-2] IR EAME |olsar 2

AAE 20019 FA B T 17578 skrAelA Y] f942(BOD)s wA% 23 [1d
3.3]3 o] AA HAA 2] 50%2] U= BODE =7} 100mg/Loll v2atda, oF 70%ol 3l
33h= BODE =7} 100mg/LE AubAQ) k|2l d AAs = 150mg/Loll A vlgst
of AYPF/ T FATE A4 Ao R sotE .
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A2A S5BARH A9 (2000)

AT E 200295 T FEAG R DG 0 F Ao} A FHIE st A H9ad
AR Ao, 7189 e gHIA e ApES flstel BEA =R, AlFH,
THAS &0 5o £ 22IHS T AT ALS FHT B Agde v

o] 7o} IS st A AR FA-ES FHEAT

_%'L_l,
m

=

3
i)

1 AR A

T T 2000 2005
AA 7| E v . .
ARPgAn e % - 80%
wAH 681 km - 88 km

2 BASAE Y A9

20053712 9] HIER S E&H 02 GAEY] fJsto] A FAR-AeAE AHgste] o

AH02 FARG
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4. B AEAFAAE =Y

SRS A FAE NBASZFN AEAZTAANE WASH (G EY AUZ
WH) MRS BN AFFE A - POl AAAD} T AE S R A - 7L

HEATHAZ stolg wjAn] AAE A== A3} 59l

5. stBARRIAE Y AHEA =Y

SuAgN B QAR F1E AL hah APE B8 A - F2t BAFA A}

PP EASHANY, & 502 S50 GUIAIYES F B Task Force Team &
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A3d stdA A8 FFAH(2002. 10)

=k

R

AL 20018 FHE FPAGY FERARA A 167 AAE dde=
2001~2002:d Afolell Tl RARH BFAYRAL & s, 1 AdE B 20059

AR a4BA AuAge +hsidn

O g3 A8 =A a3 : 25% 9747919 &8
O 7Fs%< S AA(184702) : 32,963km, 195 2,20491 <)
o Al A A 2l A (34870 &) - 17,644km, 6F 7,543 Y

0 2005@ 7t 2] =48
O AHEF(AEAZIEHE Fd4): 2001d 72% — 20053 80%
O AFAHl: 3% 3,7002 (¥ 1% 6,82899) T4,
7FE 5 (18471 4) @ 4,306km* Hl(7]EHA 68,195kmS] 6.3%)
2l (34870 4&) ¢ 2,983km A1

S ERIRa AR FoAE FAN(AL)
" (km) A 2003 2004~ 2005
7 7,289 16,828 5,070 11,758
NE%E 4,306 10,547 3,285 7,262
A A 2,983 6,281 1,785 4,496

O A4 3284
O AFAYAE AoAS Ad,
O AANALTA WA P TR A
29
=

O FYW FYAF, AEAYA

0 20034 FolF olRHBA10L), Al - = QWAL 97
O A - FU SAFBAREAY F089H AANY)
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A AHl BA A s QY] BeAS xRt AHAtg Y As B
drks AEste AS FH08 FREIY 2AMERY Fallds dyRd sl ad
of AA7IFEH AR FAHES AR A ZAMY 149460 tiate] 30% P 9ol 3074
ol 3 BultidBZ Aol 2875kme] AL eito] 919500, 50%1] T 427) 4,
5,076knel| 23,3759 ¢o] A0 AC R oA=L, 70%H] T 40702, 8,963kmel| 46,2229,
70%°1’3-2 377) 220l 9,975km, 55855911 ¢] efito] Hagh Ao F AL,

: A 9 WHdgd
= w | HENE | weew &%)
= N4
1£) (km) 7 Foiz | A
- 30% w]gk 30 2,875 9,195 5,651 3,544
- A A 22 1,192 3,872 2,571 1,301
- AR Y 8 1,683 5,323 3,080 2,243
- 71ekA 4 - - - - -
- 50% mw]gk 42 5,076 23,375 12,420 10,955
- AT A 34 4112 20,184 10,606 9,578
- dokx o 7 934 3,074 1,742 1,332
- 71X Y 1 30 117 72 45
- 70% m)gk 40 8,963 46,222 22,829 23,393
- AT A 17 2,921 13,765 8,402 5,363
- Aokx] Y 19 5,499 29,666 12,798 16,868
- 71E A 9 4 543 2,791 1,629 1,162
- 70% ©)4 37 9,975 55,855 26,029 29,826
- A A 22 5,177 28,215 13,659 14,556
- AekA] Y 6 2,295 16,509 7,327 9,182
- 718k A Y 9 2,503 11,131 5,043 6,088
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A4d ;A stiA ARIAPEARY (2001~2005)
WA S5BA ARG L 2001 FHE ZAAe) AN A ) A - 2
Fea Aulakdel 2 RS AN AE AR A 194 A

[

2. A2t

o FAFGH] 12 1,7809 A('01~"10\d), 1HA|(01~051d) 6,500 T4}, 22A](06~"10'd)
528091 A o4

CH 3-2> St stetA AHARY 7R
‘01~05 ‘06~"10d A
T AbIH] AbeI ] ALedH]
Sy | aew | HR) | vew | R | v
Al 3,891 767 3,410 621 7,301 1,388
Mr S 1,375 107 1,200 114 2,575 221
v = A 8] (3 7) &) 964 40 670 40 1,634 80
1A AR 2 2ol
[e) 37 ) ]
FA By Al 2H 270 12 Te A 270 14
Al 6,500 5,280 11,780




3. AHH7HIGAA)
o ‘05%d 7IE FEA BAARE &775kmzE SFEANNEAY T AYAR

o SBAY AAG/ AU Ao AN 495 FE 27

(E 3-3> et st ATZHI(1EA) AlY 23t

T % 2004 2005 20063 59
<42 (BOD, mg/L) 91.9 — 114.5 — 135.8
FAFAHE(FH/A9) 63.5 — 78.2 — 2.8

o S5RA FuAYe HEAEE ARAQ TFE 7))

- A7), ABREAR B9, U2 G RERA 5o A7 3 ke s
ARuIALg 2e A

o 5B Aeol v ARFEI BE5F 24 @ AAZ o] 594

o

FUH
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A54d 3B A BTL AFY(2006~3 A)
1. BTLR}4]9] A9

o Wzto] AFE TAF 0] A3 7] L 7d*é(Buﬂd)‘3J B 2 A Z AGAL o
A(Transfer)8ha1, 71 A4 Soll NS At(Lease)3le] TAHE 3|55 AR

o WZMAIARE AE 7IAste] 57} - AR A o 7)1 AR S7ER “ALS) 7]RkA o] o

ot WIZHEAR (o]8} “RIER o]t ghth) A6z A ] Al AL (WS
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o RIZAIAAZL #eledd Ak e s gt 7IZbeet =7t - AAHA 5ol AdS

Quieta, P Pule £US T FANE g4

o Az AR 7170 285 sl BHIAYE A Haske] RIzkA}
e Ggsta] Ao GHIgesn sl a8 FY R RN =R

3. 3587 BIL AFQY] FAT=
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CRACKED OR BROKEN PIPE

DETERIORATED MANHOLE

/e SEAS) FA(=FEIHS BASE ofEl /A WY F Shtolvd, e SO

E friolu €RANE 7%, FEARUEPES T3 /1 2AF R H7ks A= 2 o84

AL A5S H7HH] AAslA wl=ol| A= Sewer System Evaluation Survey(SSES)E
AAEIAL 9lom o7]o)= smoke test, CCTV, I/1 5°] EgE o Ut
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Criteria Source

Criteria for Non-Excessive Infiltration Determination

EPA Program Requirements

Memorandum
(PRM) 78-10, 1978

Established 1500 gpdim as non-excessive leakage allowance,
performa cost-effective analysis to determine if the leakage is
possiblyexcessive and qualifies for investigation

Draft Program
Requirements Memorandum
(PRM) 80 ,1980

Proposed 3,000 gpdim as non-excessive allowance, maximum
of 30% infiltration removal for use in cost-effectiveness analysis
(CEA)

FP Handbook: Procedures
or Investigating

Infiltration/Inflow,
EPA 68-01-4913, 1981

Length of Sewer
>100,000 1f
50,000-100,000 1f
1,000-50,000 1f

Non-Excessive Rate
2,000-3,000 gpdim
3,000-5,000 gpdim
5,000-8,000 gpdim

%ﬁﬁn ing%gé:llbook: Facilities

Non-Excessive Rate
2,000-3,000 gpdim
3,000-6,000 gpdim
6,000-10,000 gpdim

Length of Sewer
>100,000 1f
10,000-100,000 1f
<10,000 1f

EPA Handbook: Sewer
System Infrastructure
Analysis and Rehabilitation
EPA 625/6-91/030, 1991

Non-Excessive Infiltration

-Preceding year”’s 7-14 day high groundwater
wastewater flow < 120gpcd

Non-Excessive Inflow

-Total daily average storm flow < 275 gpcd

-No operational problems in collection system and WWTP
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Infiltration Permitted
Pipe Diam(in)
(gpd/mile) (gpd/in. diam/mile)
8 3,500 to 5,000 450 to 625
12 4,500 to 6,000 374 to 500
24 10,000 to 12,000 420 to 500
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Population| Lateral Population | Per Capita Total |Infiltration| Total [filtration| Per. CaPlta
Bty || Sacis() (four persons | Wastewater e (&pd) % Infiltration
ty |Spacing per lateral) (gpd) &P &P K (gpd)
Low 150 141 60 8,460 4,000 12,460 32 28
Medium 100 211 60 12,660 4,000 16,660 24 19
High 50 422 60 25,320 4,000 29,320 14 9.5
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20055 &2 G5 28770 shrE LA AAE 9 58.2% (AAIAAEEF 22,180F m'e] 61%)
7F Slggte] =i Qick 9 R9ET stes A Mag oF 198% (HEE A4
&7 43.8%)= Aol oo FFEHL L, FALTA] A Hi = drd
o] G AR A AL (AA ST A Al 9] 2.8%, AlA-EF] 0.08%)S A<
3 U A Slpg g A de U7)ho HEg Ha ok
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(E 3-13> stTAM Qe S (2005)
Al 2= PNESEeR=1 Z 99 o] E_ﬂl
L L S S A o
(M) He) | ®E/Y) | (9 () (H18)
EA 120 (41.8%) 8,652 (39.0%) 2,100 (45.6%)
o g 167 (58.2%) 13,528 (61.0%) 2,505 (54.4%)
T A 33 (11.5%) 59289 (26.7%) 804 (17.5%)
27471 126 (43.9%) 7,580.7 (34.2%) 1,624 (35.3%)
FAHL AL 8 (2.8%) 184 (0.08%) 62 (1.3%)
9= Qe s gAY Ha AlEE R SIHE/YE YA Hi 7214
=/ 9% fratetd, AE S - Ak e AlH 9 FEA S 179.63E/ Y, Rz
Aol AGE=AEE B 01HE/LE FE thatR shexie|Aldo] Aad - FAkel 9
=

(E 3-14> XA 2F Y ezl 24E) i (2005)
hyE hyE hyE SH2= | &
Sz V2T | 1489 Aas% | cand | Aoioot | Aot
) D w9 @) | @/® | @/
24 120 8,652 72.1 17.5 90.5 778.7
A= 167 13,528 81.0 15.0 67.7 566.9
TG - FA 33 5,928.9 179.6 244 57.5 467.5
97719 126 7,580.7 60.1 12.9 74.9 641.7
FAL AL 8 18.4 2.3 7.8 317.2 6,084.6
Lt ot e 7|2 g

A2 IARFESAL A E ST Ao SR BAHoRE SrEA}
A7k AT, B4, WEE PEskn 7140 UKk AABAe e 371K §
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S AgRope] Ns 37 AES AFHL, e AAA rEAL
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olsh BIste] WAl BRI FA 3 HEE B HaSe ARPFE (1Y

31213 21 FaudS Adejshd vt 2k

RS54 W ek
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A HEH s 2=
SteTAlE 22 ZHIE
St Al AT ZHE EI S RS YR
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Ly Ao

AT § ZH
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DISHER) B P

LB H A
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HIEIS 5 HIZE| Lot

(O3 3-12] /S22 YAz J|=2Le

A 2] aE3kE SsiMe AgdE A/ Helek R SejshEofof gtk

o] A EIA Y] 2ol B A AE AEARGA N 23 29 84 Alae] A
e A2, AR SRSl WE @|Are R P8 A Al @ 3714 ZeA )
A e AdfstA B bk AldAREE Tol a8 Alas Hoislstal, Aol 34

g A3t =S Agde] Ae Wl s AT et Sink
A,

= el
T SIUeT F B84 Ane) YPoltk Z, AFFIAYANT BA &
28 5, ol AMAATA SmAle] A1) B8 $90 Sushs Wl



FWARE A9 R 2 W) A, B4 498 SH2 neld Aol Bg

2 A4 #4029 20 FEAN AT AAR SEEAY T2 Sl

242 AL F e R YRR TS e Bl 2, APAADA 4 - 3
2=

FE BPAR EE ) o1 FYA APAATA 4 - HEEARIS BT I 9Y

AT = ARRI e MRS A sk eA AL ERY sl 32 5
S Al2E] HAE e ofFold = Stk AA o g & e skrA
2 Sfgol tigh W - A=A Aok flvk whebd SPgE el AR o
AFAQ] AGAA DA o] ool ofxd 2eisita & 5 Sl

sFrE 2 2414 8] BTO(Build-Own-Transfer)AFd 3} 20 sl=AlAE AAE RIZHEAL
Ao s A Fe glon, HA skrEAl ] e A28 A FAL Hiks AEARY A=
7 gEo] 71E A dEUNES £ RTO(Rehabilitate-Operate-Transfer) AFd . 2§

g = 3 Zolth AA AFEARI O JYE L )=
FFEAEE HA o AR AEe] A T LU E Hold =549 1A T A
FArg ol TE o] lom 20:d o)) A7t Aok FEE Wi lth slrEA|LE Y o]

28T RS A9l Bglel ST MFFAL Tl £ Aol P ol
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ARANE YA el
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A1 e AR
1 35E A4 A%

A EEE AP ITE FUATE vhe AR s8R sk F A2l 7Fsd sk
o) Wl && olvjaj, Akae g ARl B a5e Aty AEES B A
otk

<E 41>3 o] TR A& 56.7%% A= 77} EFGA 9 97) & 71 #3190
1, AZHIF 855%0) <k 30%L} vjEsl= u)$ Azs Aoz vEhd) o)= drala ey
AR oF 43%7) B EA] Bl WiE4do 2 nEHE Ao g e Azst dAolt)h
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<E 41> A= 3531 2]L(2006)

A 9 FAT(D) 78 2 (ki) 3521 2 & (%)
A= EEA 10,356,202 605.39 99.9
FAokd A 3,635,389 765.10 98.6
o -3 S A 2,513,219 884.32 97.4
A F A 2,663,854 994.95 86.6
BT FA 1,415,953 501.31 98.0
o F Al 1,475,961 538.77 96.1
S4B A 1,102,988 1,057.10 91.9
A= 11,106,831 10,185.84 84.5
AR 1,515,672 16,729.98 70.4
FHEE 1,511,885 7,431.64 75.5
FAEE 2,000,844 8,602.35 56.7
AeE = 1,881,840 8,054.73 73.2
Azpd= 1,954,828 12,095.12 61.6
AREE 2,718,298 19,026.18 63.2
A= 3,208,810 10,522.06 78.1

A= 561,695 1,848.60 73.1

A= 49,624,269 100,096.42 85.5

200195-H 200614714 Sg9] 31-A 282 35.9% 004 56.7%=2 A7t 42%) =2 S7H
S Hola glov}, oAs] AX HetY FEL WA Eaha ok H2 “EHIE A3 £
A8 FAAZ(2007)" AN E < 42>9} 2L FFEAY RS AAsta 20209744 s
AelEs 85%7H] Folad Alds dad vt ot A5 As)]) 20081l 72%F-8] Al2te

% 91gA) oItk
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

Year

(28 4-1] sH4HE8 B0 A=

2016

T B 2008 2009 20103 20153 20203
58
Al 2041 2,060 2,080 2,300 2,500
(A7)
sk A Bl /15 1,470 1,545 1,664 1,932 2,125

(A7)

L3l 2= % O W 3T

°° °}T(fj)‘:q e 72 75 80 84 85
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el
T
w
A
of
ot
oL
H‘|
OH
OH
_O'ﬂ

>
2
il
>

%
ra
Olok

N _ _ 5 S H B
s | am A e | aeAn | W5y | e
= o (B/C*100) | (B/ A*100)
HrFFsEA A4 345,900 | 336,300 102.9
kAl | 531,193 AEFFstg2 B Al 87,110 57,500 151.5 83.3
HHFFseA A - 9,351 21,209 44.1
FTFFFITA YA 76,460 103,960 73.5
224 | 129862 %i%%'j}fﬁ EIPNES] 8,250 12,300 67.1 7
FEIFTFFAYAIA 2,300 5,800 39.7
TIAFF 3 A Y AIA 1,160 5,800 20.0
wa | 108526 — _ieg %%3}4?4 =) f] %) 49,183 74,500 66.0 50
A FEGF ST H AL 6,100 6,100 100.0
o}AkA] | 217,112 N = PARS] 93,000 93,000 100.0 428
ALbgg st A EAA 90,524 110,000 82.3
A4kA] | 152,279 EREEstrAEAA 1,556 2,450 63.5 61.3
= 4FFstrAFAA 1,301 1,770 73.5
=2FA] | 132,814 =3 F st A YAl 46,659 58,835 79.3 35.1
AZA | 36,959 AZFFTTFA A A 42,400 65,000 65.2 114.7
A | 58,369 TS T E A AA 23,763 35,000 67.9 40.7
717 | 84107 ZXA %%—%ﬁ#ﬂ A A 35,500 46,000 77.2 183
Ao FFtrFAYAIA 5,118 5,118 100.0
Belz | 80115 FoJFF3g ‘i A A 19,490 27,128 71.8 272
WA A DGR FFFA AL | 2,300 35,300 6.5
MAT | 63,105 AHAFFsrA A A 11,890 13,320 89.3 18.8
J okt | 34,405 EF T Z A AA 9,203 12,300 74.8 26.7
BT | 90,242 ij ijzﬁj 3 i} 2 397'9 01592 40,089 924 52.1
P R R e , 12,371 80.2
of| AbFF kA B A1 A4 36,129 41,927 86.2
of| Ak | 90,507 a3t gAA 4,386 23,634 18.6 50.2
AaEFete A g Al 4,912 4,914 100.0
gokz | 64082 2] f&%%éhx% YA A 17,460 26,900 64.9 312
Slas i R R PAES| 2,545 10,167 25.0
FRAFFsFAH YA 34,670 42,686 81.2
DAL | 127,167 |, FZAFFEFA AL | 1,204 10,750 11.2 36.5
B =R R S R B 10,595 11,580 915
A (2,000,844 3270 & 1,127,390 | 1,353,708 83.3 56.3
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o slEA s AHYEAt
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O stexelelT - SSotrzOEster 28 M2|79 ol HFsls el
- StEXEAlMol dX|E X[fo|ut = e AF AL XM[AE2 AXIT EX o]

O‘l =T1- HA
HxlE MEAEE Re-AME==s d2 A2+
@ "ZEAe(elF ¢ srAE|AlEo] ofd HEBLXME|AEE Sl stAEI7H 0|F 0K
1 U= XY 7HFols el

Q@ AM2lelt= Ch3o 20| O ME|AHof w2t 242t X Z35i0f Ay

- AHMSSA)AME| e A ME(IE=XMEDAIZ0] 2l=of R FEY|E oL
Y7t o|FOX= AM2|FHel 9 EE AEEE TSttt MalFeu &

Mais Mol Halsls B2

= Hzlol? = M2y FHelT

- SR Bls AMBRO| £5E FR0ls HalTY U 2T F ANSHY 48
si= oI70k X2lolnR A

= Mol - (NMBY + TN x H2l2HY FAeT

# BLYB-(@1FATXDILYBRIFYXORETEX D25 FEHS)+1000

@ AZARY) : 0054L BHPAY HF ol
B 1PMYSFFB(1ped) « 457t B3sof s A= MUHe 1YiolFHY
g ENSD, 4% 0IZFNAR S AR R

© REFE : 45 RET20| TLE NS REES AT, Tt =X o
< xofe 082 X8
@ 24GIPIHEE © A7Hs 0902 BIATIS 0858 XS

- XS M| LR MRS R2lAldel A2 ST 5 30%ake A2lolnE A
o 22|=Al2/elT = 2l Poiul MAT x 03
@ 52T o ol AZIX|Ye ZEo|H0|REHE M36x FHI o3
ol Me U ZURYS, HAIIK|YS SX|XlY, SAAE OjxIYXe S 1 2 x|
ol 7|
5 steNzlE - sieHelel? + F0IT X 100ALHOISH 1KZIIIA M)

- /

SeAel 83 fAR AERA Sn) BaEol i), ol Az T senlel A
SAgopul A7) G5B QA ¥ 8L orla, s ARSI A AR A
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= sk aA A GRS Hrkshs ARold: sk R A <iE 443
FAGEE ASYF 712%9 A videhe 522%2 A7 HAAE YT ek

A 9 A8 A4 (m) Al A% (m) SEBA BRFE(%)

A& 5 A 10,251,553 10,251,553 100.0
FAHg A A 9,172,112 6,833,875 74.5
o -3 A 5,963,415 5,015,368 84.1
A FHA 5,105,765 3,552,970 69.6
BTG G A 3,993,738 3,613,218 90.5
o 33 Al 2,558,968 2,558,595 100.0
=AHE A 3,531,586 2,813,442 79.7
ANE 23,732,055 16,962,210 71.5
AR 6,500,125 4,262,609 65.6
FTHAERE 5,511,736 3,727,794 67.6
THEE 7,665,892 4,000,758 52.2
AgET 8,752,861 4,949,144 56.5
A 9,377,462 5,274,621 56.2
BAERE 10,553,647 7,021,290 66.5
AAdx 11,339,850 7,427,393 65.5
AF= 3,969,294 2,833,658 71.4
xil= 127,980,058 91,098,498 71.2

HEO A4 2003~4d0= AZAY F7HE Al weptA] et A B

e WolA| 7| et o, HE 2005~61 A= 2000t ZHHEE] Al&FeE slrA A RIAL
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(# 4-5)=9 StexdE

% Foel+(2006)

R St 2l & (%) Al - Fa A (9))
1t Al - 5 o4t A - T4
77 84.5 85.2 57.4 358,285 400,415 73,905
el 70.4 80.8 44.2 84,204 155,199 39,025
e 75.5 91.7 46.2 125,990 324,826 59,712
= 56.7 65.5 40.2 125,053 186,964 76,900
AE 73.2 81.5 37.1 134,417 254,842 44,099
A 61.6 83.0 36.8 88,856 209,848 53,270
BE 63.2 71.6 32.6 118,187 213,669 44,739
A 78.1 85.6 38.9 160,441 269,082 51,799
A 73.1 73.1 - 280,848 280,848 -
SEjubet s A wiAPEAS bA AFeh uke} o] 3% slrdA FHEES ERAe

2 Aety7] Wil (18 449} o] A BF2
2000 @A A=e] dFA Sk
42,132km(46.3%) 5 AHA|StaL Slct.
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BHAY(m)
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ZAIE] AL FFHAT B2 BA v Lol 55%, 45% 2 ALHTT SARIGE,
[2% 4513 2ol A - 23, ZF AZAREY Zpol7} FEigE £S5 Btk AL B7
2] Aol A9 e HlEo|Y o, FAGL of A A #A AFel ¥ 11 A
O 2 yehgth 53] Folwte HAE R4 srEA Ao, Sk, AR, ok

& FFAEERA HlEo] 80%S P AoE Uegth o]g)d Auke 9 AFE vkl 2
o] Aulatge] Wako] EF3IQ AS e o]& o] ArjH oz #AAAH AKjjol

1>
o

rlo
He

A}

100%

80%

60%

40%

OteBH 2HE HIG

20%

0%

N SN NN b B b B D D
o5 S S R o B S R T A R

WYUFA Ol ABHIg WERY O AZHE

(12 4-5] EXLTL A-2O| Sh4HYR| SrAl & 5}
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Sgo} wjro R 3 2ol3 Yid, FRAGe)
4.6]3} 7o) 20033 2

]
gk Aol AQloltk. Al - TAG BT AEAAY B AAY Faol ws) Wk, Al
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200,000

(km)

81 150,000
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(B 4-6> st MEYE HF 4 H|g
A =
ok 27 A7 (k) A8 (%) 2 (kem) A (%)
= A 43,206,416 100.0 1,593,202 100.0
LRt 21,063,110 48.7 256,437 16.1
PC# 1,104,550 2.6 107,437 6.7
VR# 605,895 1.4 32,246 2.0
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