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Executive Summary

Port Areas’ Response to the Climate Change Regime

® An active international discussion is under way to cut carbon

emissions in port areas

O Port areas didn’t take priority so far when it comes to reducing carbon
emissions. However, as Europe strengthens regulations on greenhouse gases,
particularly in the shipping and aviation field, port areas are pursuing similar

policies.

O For example, the C40 World Ports Climate Change Conference was held in
Rotterdam, the Netherlands in 2008 with IAPH (The International Association
of Ports and Harbors) playing the key role. At the conference, 55 ports from
around the world agreed on the C40 WPCC Action Plan.

® |t js time to actively respond to the international climate regime

© When the Kyoto Protocol took effect in 1997, Korea was categorized as a
non-Annex 1 country; however, Korea is possibly to be included among the
Annex 1 countries under the post Kyoto climate regime which will become

effective from 2013.

O As a result, the Korean government has been pursuing various policies under
the grand banner “Low Carbon Green Growth.” Recently the government
pledged to cut carbon emissions by 30 percent from its business-as-usual

(BAU) level forecast for 2020.



® Port areas don’t have sound foundation to cut carbon emissions

O The Ministry of Land, Transport and Maritime Affairs (MLTM) presented the
vision of “the realization of low carbon, green land and safe sea.” For that
goal, detailed action plans were prepared in 5 areas such as building, trans-

portation, land/city, sea and maritime resources.

O However, action plans for port areas only included the conversion to LNG
freight cars and the employment of E-RTGC. Although basic plans for “Green

Port” are in the pipeline, the timing is still late.

® Korean ports were estimated to emit 1.89 million tons of CO2 in 2008

O For the accurate estimation of CO, emitted by Korean ports, this study catego-
rized port areas by their functions, such as those of ships, loading/unloading,
vehicles and hinterland. Appropriate methods were selected to estimate the ba-

sic CO, unit for each function.

O The total CO; produced in port areas stood at 1.89 million tons in 2008. By
function, ships took up the biggest chunk with 34.8 %, followed by vehicles
(33.9%), and loading/unloading (31.3%). Hinterland accounted for a minimal

percentage.

® Port areas set the target of cutting greenhouse gas emissions

by 30% from its BAU level forecast for 2020

O Port areas are estimated to emit 2,768,021 tons of CO, by 2020.

O Each scenario sets different emission target for 2020. Scenario 1 aims for 21%
reduction from the BAU level (2,186,737 tons), Scenario 2 for 27% cut
(2,020,656 tons) and Scenario 3 for 30% (1,937,615 tons).



| Executive Summary | i

® The study proposed possible plans to cut CO2 emissions in port

areas

O In order to present plans to cut emissions, the study considered 4 factors, such

as emission percentage, the plan’s easy accessibility, costs and its applicability.

O The study proposed plans for each area. Ships need to install AMP
(Alternative Maritime Power) and to reduce speed in the port area. E-RTGC
and the Idling Control System need to be used to cut emissions during loading
and unloading. Vehicles should install the Idling Control system. Education
and training system for human resources in the port industry and the real time
statistics system and the official disclosure system for green house gas emis-

sion should be in place.

B The cost effectiveness of these plans is negative. However,

they should be pursued constantly

O The plans are estimated to cut 934,171 tons of CO;, from the BAU level for
2020. However, the Cost-Effectiveness Analysis shows that their effectiveness

stands at only 12.3%.

O CO; cut in port areas is a must and not a choice. Therefore, those plans should
be pursued for national benefit and international competitiveness, regardless of

their cost-effectiveness.

B The plans to cut emission in port areas should be implemented
before 2013

O Korea is expected to be categorized as an Annex 1 country under the post

Kyoto Protocol which takes effect from 2013. Therefore, these plans need to



be employed before 2013.

O Long term plans should be in place, of course; however, the government
should first carry out possible plans such as the establishment of databases,

the greenhouse gas inventory, emission factors, laws and regulations.

The following takes precedence for the effective implementation

of “Low Carbon Policies” for port areas

O “The Port Inventory” to build low carbon ports

O 3 Year Analysis to estimate CO, emissions (2010~2012)

O Voluntary participation motivated by various incentives

O To apply stringent regulations by improving laws and regulations
O Polices coordinated between ports and the shipping industry

O To review new renewable energy for port areas

O To reach social consensus by generating benefits for port areas
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g oy Al 105.77 DWT 0.1761 188 9 0.42
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1) 1APH15) : C40 World Ports Climate Conference(WPCC)

(1) s
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EU+ 2003W4~2006d 5<F Al 888t Marco Polo I 2132 Modal Shift
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alglAdel - wiEvks AR elFE)stke] 20081 d7H4] EPA(Environmental

Protection Agency)2] Tier 225 7|52 ZZ3I== 319t E3F 2] - x4t
2 2011 "7HA] NOx, PM(Particulate Matter) W& A 7|&2 diA|st=S slal
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24) AEF Het Al Yaddoly, 7HAAE 59 748 E SAHARAE Adsto] et
HEAAS AL FER SH A,
25) PM 0.01g/bhp-hr  0.1g/dhp-hr(Tier 2 2004 7]%).



60 | 3ol v|3mskgor choutet |

o L

2) W8 - FAAZ

w2 RAAT €O, MEAZRAA O] LS A, PM, SOx 3%,
COx 5% i &S o)ns), S, FubAlure qiaon 34 Aeaedw
olg o|a}, M|, Furiure] SARATE, WA, stelgulel Adsl, of
s, B¥ @A 2, A, FUY A AR A ABA, FE 104 Y
900] ge] =2 A%, oEA, stojHals Hu] B} - £5G25H), oFEA,

ofojulql Eluld 8l & g ol En|de] stolHe|E EY g3 Folt.

(3) A=

Al &3l A= 20059 s 7 1A AoE AEstaity 2 ol9
82 A A, Puget Sound Maritime Air Forum 24 4 #d
©] AMP(Alternative Maritime Power)Z 2Z o] FA] SAIAUTHo] 7153t
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28) Diesel Particulate Filter.
29) Diesel Oxidation Catalyst.
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T ollv Al A= 2005300 Blsl ZHzF 5%, 10% Fo]7]= shoict.

&8 A FAE el e A AL AFE 5
Aokl Sl o5 Sfel <Asto] & A Alel>, <AFsto] Al sH - i
A A 2007-2020>52 ARE W 2E FF F7HE AASHES oI

olE &3l A AFL & 9T B7E Al AL Ao Heto] &

afle] FEFFolA= st vl LA/LBE It 7lesaf 2 AE
FE EA S5 PPCAO(Pacific Port Clean Air Organization)E 2005 A5}
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AA 3097 ke ﬂ%Eﬂ %}045‘}314.
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| E 3-4| ECO RTG ¢ ¥H(SimensAf)

Elu)d =7} Edd ZUE
1 2004
. . 17 2006
Algeciras, Maersk Espana S.A. Spain 3 2007
4 2008
. 15 2006
Tangiers, APMT Morocco 1 2008
Xiamen, Xiamen Songyu C.T. China g %gg;
Gujarat Pipavav Port Ltd (GPPL) India 10 2007
Djibouti, DPWorld Djibouti 6 2008
Saigon, DPWorld Vietnam 13 2009

Total 96 2004~2009

AR ASA 9, WY AedslE A 9 ARy

52
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T, S okANERS, 2008, 12

TR R &5 A EHulde FeolE SAHYTE AR =
go] glemn, e-RTGC Ha 73} sto|Hel= ZH oY EF, viole HA
Ao REES wolal Atk o9 tEo] 7|E AT dRE gAd=
2l CNG/LNG® wAstaL qick E3F e efd Oﬂbﬂxl THEA 5
g odAE Ngste] ik 27 7fAdel =ge 71&0la

olgef i =2 9o]o] ©&R Ul £UO| HHLAD G A = eRTGC,
ATC 59 A714] st E =olste] vt S5 S AFRIE ZotE
T ATk

| B 3-5] =9 Ngy gor 15 A

ET R
= SAA e T I 1=
(%%) 'eRTGC , sfolB gt XgF =9

. HPoliﬁl*“, A AU A, CNG, LNG A A= A&
e Zero Emission RTG, A7] EHE E¢

* INRS(Impact Noise Reduction System) =%

* ASC(Automatic stacking crane)

* Battery AGV(Automated Guided Vehicle) A| ¢ A&
SHA| Al 2k A (2 H Q) * ECO-RTGC, Tandem-lifts crane

AR A AL

LE2(E=24ol)

CTB(=4)

32) Hamburger Hafen und Logistik AG.
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(1) DPW(Dubai Port World)
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Y AR TS "7 o7 AfAdske] e ouA] Blg Hi

BHE AT Qv EBS §F CT3o A= HEZ A Q1Y Asis73

A% 2Tk of Aadle Adele] el FU wi Aol H &l

DPWi= girofA HAsk= di7|ed HAE fs T H;2 i ﬂ
(Carbon Footprint Management), 1188 of|J x| A7d AL A zHAY
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2) L A4

® EH s MY

2 AFo A= IPCC Hi&A FE8S f8l v &2 vj&A+& At
goreleh o4 BRUBIA AR ool T AAIAETO
Ep o AR 2, 712t ol Aol ojste] 9§ 1Eo] Wl 7
?) leos maEstels Aol

| B 4-14| GIR% A2AY o NQUAHA
Zalod gk y.S el §]—A]—7:"
o c}o T E =20 '-l‘ﬂ“_. AT

i =l keal MI AT (TOE)
RS A5 (L) 8,200 343 0.820
HolgEg AH(D) 8350 35.0 0.835
A& o] g (L) 8,450 354 0.845
B-AS- 2H (D) 8750 36.6 0.875
B-B& E]H(L) 9,100 38.1 0.910
B-C& FL]E{(L) 9,350 39.1 0.935
=l kg 10,900 457 1.090
E/\]7]-./_‘_(LPG) Nm’ 13,800 57.8 1.380
A 7]—./_\_(LNG) Nm? 9,550 40.0 0.955
A 9171 2(LNG) ke 11,750 49.2 1175
A4 kWh 2,150 9.0 0.215

A& AAAAR, A EFE

H|a: 1. “eukrdaprolgt gk %‘Q%EF*OM +35719 ZEe ALt da

. FAFofYA] AMgTIRoR MRS FAkeE Hfolle 1kvh=860kcalE A&
oy RE A=A S0kcalof A HREF

. leal = 4.1868J

MJ = 109

. Nm< 0%¢, 1719 Aol 414

. TOE=# =< e¥(kcal)/(107 keal)

SO IPCCOlA THE HjEASE Aedh

38) TOE(Ton of Oil Equivalent)3t =+A| o x| 7| FH(IEA)o| A A3t A-GEALE th9jolc).
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| & 4-15| IPCCY EAHIZT 4
Tﬂ'./l\.ﬂ = O
Amy &A=
kg C/GI Ton C/TOE
Ao 20.20 0.837
=0 21.10 0.875
N A 544 A 2 LRl

co 19.60 0.812
LPG 17.20 0.713
714 AR LNG(dry) 15.30 0.637

AR olu A e T,

9ol zk A= olibsleta HiEARE AbEshd et Eo
| B 4-16| % Qg™ CO. HizZH4
ARS(E) | A¢ (E,) |G (E,) |ING (E,) | 25 (E,) | A7 (E5)

HEF 3.6078/[Nm] | 2.744/[kg]

[keCO;] 29BN | grg gy | 1960pNmp | ZOPPILL | 0424k
Am oA de T % R ATAL
FBE 7 ey 00y WEASE e

a) LPG [L] $H4HAIS> 1.824[kg)/[Nm] (Z]AIAFE| =S4

b) LNG[kg]ol Al [Nm] A4 = 714286 [kgl/[Nm] (F2]: F=7FAFAD

Mute] B g Aan|gko 2 HE] o] AlSlels HhlEk Ao 7h A
Zo] W 1Y 23 Al AFAH]EHIPCC, 2006) 7|20 2 thaa o] U
ehd 4 gk

A S [ton]

AHute] EGTel AR b8 Foto] oS

Jaf Al AH| ¥ o Z(Ton)7} k. o 7|4 dE AH|EHL]

gt gho] AlupES:

39) oA Te]FH A= (www.kemco.or.kr).
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£ AR2H(Ton)o] HIFoR thro] 73 5 k.

ol 2 4u|eF (Liter) = S1E 412K Ton) x 1000 + H|3= 2

(DA19] 199 dARbvlgHE)o G5 Fhd Fejshd, Huhes
a2

GT)ol His) T e u wAshe oj4kshet
A3} o] Lpehdic.

A% [ton] | 1.000kg]  AR[L]  1[day] Az E A5 (kg CO,] y [hr]
[day] Afton] " 0.96[kg] ~ 24[hr] R[] a7 2 39 ]
[&1=]] 1,000x AmmEA5  [kgCO)]
~ 1.852[km] = latbx GT)x 0.96 %24 X 1.852 X & &% [km] @)

wabA] (3)2]of Fa|RAA ¢ W GEAGE o] 85t S o2 %
HH o}
1,000 X Q1 8] Z A5 x e BA A x FEA S [kgCO,
latbx GTIx 0.96 % 24 < 1852 < FAEE o] (4)

7| A FEA S 2, FAA FHEGAS 052 st FefiEEs 7 A
Zof et 24 gk

1ejar Aekel gk Al i FeliAlget Auk Al HbAlS=E A StH
ohh Atk AdE e Al AR AR R
$40)1= 3.128kgCOy/kgolth. o7|o| A ARFET A 2|E ZeHsHA 3
+ 0.039kgCO/ELZ APGHT} 18]al IMO 4§ 7 ¥
5B oA E 7|Ee =z 5% Folas 285 0.0349kgCOy/E - A7

2 AgE

40) SF(B-C)HF2 0.96kgLE 2§
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[CIR LN

B[] H| 5= kgCO,/km) A (kg0 /A TH
5,000 4,000
3,484
4,000 3,000 /
3,000
2,000
z0m /jj/l 158
1,000 A 5
0o L—= === - o "
100 1000 10,000 20,000 50,000 100,000 100 1,000 3,250 20,000 50,000 100,000
—— = TyORE (00,08) sl P CC (2006 ) s MO(2008) = SHOEE (3008) il P CC (2006 s (10 2008 )

[J3 4-4] FoiHs X T4 Hu

Aelol|q A 29k B9 4%, AdatsiAl4=7F IMO 7]kt IPCC H
= EFF2008) 0l A= 2+ 29% H 291% F7HE Kol 9o, 109 =
& Aubo A 51% 2 419% Z71E Hola 9ok

ol FEol|A ] APgAe] Hee ot T2 x| wet 7|2
27F Y= f-EyEte] oA dge gttt wIzEdA| ol A
Alsst= F 1850 ol2a glom o uiEd HAsFE 3,000k Fo]
30.8%, 57 o2 71 W) oAl RE
o, upE o dAu A S B R ohgal 2ol o9 ARtE Bt
BARFT At Fot AE|A AZRE A v TSRS aLeste]

stack

-

e

2

|E 4-17| Qaju2t ojanras oy
B9 L ARL 35

TR A | 10000k | 2,0000-2 5 | 3,000k | 4000012
A7 AEF/A - A7 136* 70 104 154 203
A u A AIZE 1.687* 2.173 2.335 1.070 1.197
o8 uba} o A E 4 185 49 44 57 35
H|-& 100.0% 26.5% 23.8% 30.8% 18.9%

AR oA Hel FEa|Re] o4l A3H2009)%
Zoro uley 1542 T B Y
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RIEre] ALY

AYE WEAGE /1 EOR Futel el TAE U9 ohet ol
A ekt

A 7F BT e - A oliisbeia WEYI 1 BRS ALY

HWH Exé%k% 74]/%}04 %EH’%E g3ttt

| E 4-18] HEO|HHE CO, UTY AT A

=] AuralafAl 159 COHAY (kg/TON)
RERY | IUd REH ot FHak A
2HE 0.955 -
ZojH 0.391 1 0391
24 o 0.343 1 0343
TR 0.288 1 0.288
=9 SolnE 0.225 -
o .
Aeof 7 e 0.285 1 0.285
AzrarR e 0329 1 0329
A AR = 0276 1 0276
A% TR 0.000 -
Ag} PNCHE 0252 - -1
0372 0.225 0.319

- Min. 0.259 Max. 0.484
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100 | ajshzop )5 usta

o

A7} 5.537kgCO/E O 2 717

2 23} 4.356keCO/E, AH 0]H 2.255
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NE

HZ IPCC 7]

mejsEs
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we 3hE

g

o
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H, o
O2 eyt REe] IMO 7]
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A

|

Ay 2.966kgCO/E, 23} 2.514kgCO/E, AH 0] 1.894kgCO/E S|

(e}

s
s

shetaE uf
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s
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A
@ 2008
-2]u2he] 2008

o] 39 37034+ Eog 7}
oy 7} 2¢] 8,047 E, A]
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o
=
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=

1.022keCOYE O & AA ¥ QITh,
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| B 4-19 | 20081 Y0 - 922 NSFY
o9 - ZHRT
2 0 o s AEE
T St 7 | AR 1l dA) =Y Fx | A, 3} A
A3H
A 280,449 | 337,034 36,249 85,150 62,890 8,756 196,357 | 137,238 | 1,144,123
Ac:) 0 58 0 1,971 476 0 4 814 3,323
T 26,520 84,421 8,240 13,589 316 0 51,316 27,054 | 211,456
Ak 389 1,881 3,231 2,656 644 469 1,130 10,395 20,794
oj A 195 45,043 0 2 41 0 11,804 3,910 60,994
=3 38 442 1 154 165 30 14,197 8,053 23,080
opAk 294 1,689 866 3,438 1,965 0 1,646 6,648 16,547
=23 439 853 2,183 5,546 2,322 409 1,596 3,346 16,693
535 0 93 0 0 1717 0 1,410 1,017 2,697
2y 0 60 0 0 1 0 11,029 164 11,254
FA 213,622 7,653 1,023 8,527 977 1,193 1,416 8,295 242,706
A+ 0 21 0 2 0 0 6,349 720 7,093
A E 0 125 0 78 0 0 19,837 1,066 21,106
A 133 26 0 2 90 0 0 22 273
&z 62 9 188 0 0 0 0 214 473
o4 0 13,142 1 63 142 24 127 552 14,052
27 0 366 0 0 0 0 6,004 670 7,040
S 0 47 0 953 0 0 0 895 1,895
ki 131 16 0 0 2 0 0 18 167
Ak 5,483 112,014 10,469 5,065 754 460 4,063 42,475 180,783
olA 27,217 43,236 4,792 12,594 20,840 6,375 12,244 19,309 146,607
FSE 0 0 0 0 0 0 0 0 0
ey 0 6 0 13 579 0 414 296 1,309
A2 266 733 0 409 259 0 152 109 1,928
Z1 3| 0 11 4 596 472 0 7 371 1,467
g ok 0 82 0 0 0 0 11,889 224 12,195
=9 0 52 0 73 4 0 0 100 229
e | 5,662 21,709 6,753 8,476 2,274 3 9 12,590 57,476
x3 0 814 2 20,645 163 0 39,120 6,916 67,659
7] ek 0 2,698 37 1,861 30,186 0 863 9,893 45,538

A& FEgH, SP-IDC
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A AP TSl GRHEERE 71202 20084 Seluket gl
olatebeba HjE AVY AvHs hgat 2ok 2089 ket Y A

A HES5FE IPCC 7|02 AFAY A] 2709t 3,938 ECO,2 A
HEgith F8 FRURL AgolUshEo] Gl ECOE b W, o

ECO,, AJHE - Aet . FH3gA 520t ECO, 113 477 E

.

.

a

gt Al R CO, BHEF 7|Zo A= HAFg o] 589t 1,528 ECO,
1

tlo
lo
fooow
rlr
i)
2
o2t
o
=)

8,690 £CO,, &4 367
9,306 =CO,, AMF 3271 2,244 =CO; o= AP H QAT bl ojrbalet

a0 MiET JA] AEFT o FaTel B FellA =2 vl

|E 4-20| g0 - 92 CO, LMF NP (IPCC NZE, 20084)

o] : £CO,
2y R | oz | ez 24, we | opm L?%—:}E’ a3 | 24
B = 1 I ° A e é’;&} °
A 284 632,322 | 352,836 | 49,305 | 471,515 | 64,297 | 15,838 | 519,686 | 597,853 (2,703,938
k| 0 0 60 0 10,916 487 0 11 3,546 15,020
3oF 65 59,793 | 88,379 | 11,208 | 75,250 323 0 135,815 | 117,858 | 488,690
A 0 877 1,970 4,395 14,707 658 848 2,990 | 45,285 | 71,728
o A 0 440 47,155 0 13 41 0 31,240 | 17,033 | 95,921
=3 0 86 463 1 851 169 54 37,575 | 35,081 | 74,281
upAk 0 663 1,769 1,178 19,038 | 2,009 0 4355 28,961 | 57,973
=i 0 989 892 2,970 30,709 | 2,374 740 4,224 14,574 | 57,473
e 0 0 97 0 1 180 0 3,732 4,431 8,442
2y 0 0 62 0 1 1 0 29,191 713 29,968
HA 219 481,648 | 8,012 1,391 47,219 999 2,158 3,747 36,135 | 581,528
AF2 0 0 22 0 13 0 0 16,804 | 3,137 19,976
A 0 0 131 0 430 0 0 52,501 4,645 57,708
A E 0 300 27 0 11 92 0 0 97 526
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v o

| B 4-20 | Y8959 CO, BYT AT (IPCC NZE, 2008 )(HH4A)

: ; ATE,

wg | AF R e (awn | G5 | = | 93 | de | ws | 34
¢ 34
&% 0 139 9 256 0 0 0 0 930 1,336
o4 0 0 13,758 1 349 146 44 337 2,407 17,041
27 0 0 383 0 0 0 0 15,891 2,919 19,193
L 0 0 49 0 5,279 0 0 0 3,897 9,226
4= 0 295 17 0 1 2 0 0 79 393
LA 0 12,362 | 117,266 | 14,239 | 28,045 771 832 10,754 | 185,037 | 369,306
oA 0 61,365 | 45,263 6,518 69,739 | 21,306 | 11,531 | 32,405 | 84,115 | 332,244
A 0 0 0 0 0 0 0 0 0 0

23k 0 0 6 0 74 592 0 1,096 1,292 3,060
A F 0 599 767 0 2,263 265 0 404 477 4,774
2 3 0 0 11 5 3,303 482 0 18 1,641 5,461
Ej ¢t 0 0 85 0 0 0 0 31,467 976 32,528
=9 0 0 54 0 403 4 0 0 437 898

Pl o2 0 12,766 | 22,727 9,185 46,938 2,325 5 23 54,846 | 148,815
23} 0 0 852 2 114,322 166 0 103,536 | 30,127 | 249,007
7] e 0 0 2,824 50 10,304 | 30,861 0 2,285 43,096 | 89,420

rlo

43) FFY TR EeF A AEHF A 29 5000TEUE Hejdk. 12|al vkl
g2 oA Eud7tA e A A 2knoll A 4km7kA] ohekg 2008E o= EHE Aty
2 3 AR LGatstE ol YAHeR Frteta. 18y 2 dAtoAe A
4 o2 A
44) BEARRE A3 w3k 2008 69 3,000TEU(RAIL K, 2009. 3. 11)E A2+, gn
A7k 9 A= 2kmo) A 6kn7tA] 4.
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[ B 4-21 | YUSF 58 CO, Y AT (IPCC &, 20084)
@4 : ECO,
g | sere | awre | dqw | g | MR
1A 590,165 750,592 716,250 | 646,647 284 2,703,938
Tk 1,603 4378 5,778 3,262 0 15,020
oF 94,624 133,469 131,190 | 129,343 65 488,690
A 9,326 22,195 25,946 14,261 0 71,728
oA 23,376 26,627 20,334 25,584 0 95,921
=3 9,150 18,476 21,511 25,144 0 74,281
op A 7,601 17,183 20,425 12,764 0 57,973
3 6,802 17,924 20,259 12,487 0 57,473
235 1,092 2,187 2,471 2,691 0 8,442
B 3,273 6,453 6,176 14,066 0 29,968
KAk 208,863 141,489 124973 | 105,985 219 581,528
AL 2,249 4,485 4,606 8,637 0 19,976
A 6,386 12,683 12,576 26,063 0 57,708
A 3 173 163 101 89 0 526
&z 191 476 459 210 0 1,336
SES 5,554 5,335 3,307 2,846 0 17,041
27 2,254 4,340 4,389 8,211 0 19,193
o 1,007 2,602 3,635 1,981 0 9,226
o 137 98 88 70 0 393
Al 77,943 113,373 109,628 68,361 0 369,306
Kl 72,078 100,885 91,029 68,252 0 332,244
A2 0 0 0 0 0 0
25} 478 969 748 865 0 3,060
Az 913 1,396 1,408 1,057 0 4,774
213 660 1,686 1,970 1,144 0 5,461
2 3,563 7,019 6,740 15,206 0 32,528
£ 116 256 339 187 0 898
e 7l 26,037 46,626 48,586 27,566 0 148,815
Z3} 25,627 63,127 78,727 81,526 0 249,007
7] e} 17,186 34,580 21,631 16,023 0 89,420
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600000 - 581,528

oo | 5560
400000 - 365,306
332244
300000 -
249,007
200000
148815
95921 83420
100000 + 71728
32528
1704191
g I I I 2136 29225 303 0 305[}47745%1 803
o +H N B NN -
1 & 2 0 & 0 =71$'£E*1$019%_§ ’BQHI“EHE‘SE
s dbesesiap 8324422825483 ¢%
E z = &
H

AR 543%2 Aeei 9l Aew BAHY 1 F Al of
A 26.5%<21 719 6,250 =

IPCC 7]% BjZAsol A dglde] drsmefo] e Auto] uls) 7
A Eo] 9l7] el Ao wolEgrh I the ol AURE 23.9%,
ShelRE 218%0] 0w Lpehgt.

|E 4-22| 22754 HZ HF(PCC I7)
pSic1n-R=1 A epH 2 5
1T _ 6T T HHEE}X] -
u SESEE M
o | At | el | 47 o% (g7l | A | T

H| S 7.5%(20.3%(26.5% (54.3% | 21.8% |3.1% [20.8%|23.9% | 0.0% | 100.0%
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o L

1,000,000 30.0%

_HH§§
16.55 ——| =

716,250
21 8%

20.3% 2058 . 20.0%

520, 1

500,000

- 10.0%

45?3

E348E 19

- 0.0%

Bl =t Gt alel/E AEols W] HIFAIOlS

| 18 4-6| FW2RI5E CO, BAF X HF(IPCC Z, 20084)

@ IMO 7|Z& HHEE AHH

2 ol M= ShA AR A A 45 AEEES] Al4E IMO 7]
ZFog MAAsIIL I 9 REL IPCC 7|ZOR A4S ZLslo] 2008 <
giuteke] AVEA WiEHS APYshlch 20089 -Eluet R AAL
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k| 1,603 2,369 1,059 3,203 0 8,233
aoF 94,655 81,419 33,930 129,299 65 339,368
Ak 9,327 15,345 4,947 14,182 0 43,801
oAk 23,376 13,378 9,062 25,579 0 71,396
=3 9,150 9,678 3,969 25,124 0 47,920
up A 7,602 10,312 3,919 12,526 0 34,359
23 6,803 11,440 3,790 12,205 0 34,237
235 1,092 1,165 461 2,670 0 5,388
HY 3273 2,681 1,131 14,066 0 21,152
KAk 209,114 124,849 23,662 105,863 219 463,707
A+ 2,249 2,018 841 8,637 0 13,745
A 6,386 5,474 2,304 26,063 0 40,277
BEE: 173 116 21 79 0 389
&z 192 431 85 210 0 917
S 5,554 2,767 2,166 2,828 0 13,315
27 2,254 1,957 843 8,211 0 13,263
o 1,007 1,461 667 1,981 0 5,117
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o1 72,110 64,645 21,717 65,737 0 224,209
A2 0 0 0 0 0 0
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£ 116 145 68 187 0 515
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20084 | 280,449 | 337,034 | 36,249 | 85,150 | 62,890 | 8,756 | 196,357 | 137,238 |1,144,123

20154 | 404,719 | 381,538 | 41,258 | 94,466 | 98,407 | 12,335 | 252,827 | 160,357 |1,445,907

20204 | 519,485 | 412,617 | 47,991 | 106,139 | 106,697 | 12,3

o0

6 | 265,534 | 178,294 (1,649,143
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