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UL EOFHlFiEE, ERoBE a7 eGSR ET560TH- T, Ak
FHREVWHI T —ZiHiT2ICwmE RV, A U7 FEBFHETIT, Ay EL
TOA 77 OB ARELZRE L TND,

Flo, bHVRTERZEBL, TUoF VAT D, A 2T T EBHEE
F—FEOREFHMFETHDL EVWZ D,
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1.3 412275 MDEHE

1.3.1 EXMGA277

@ A W (GaAk. FlAL BEED) . RAGE - FAGH. WEEL - WEPE. BB, MR
REIFROIT) & . P78 & oMY AJRAR, HiFA - R, HFARE,
KA

@ A EEE. OH. BLZE. WV, Bk (R, HFER)

CRRIFEO L) HEIR. b o 72 & OHEE D

© i LHORUR. GE. HUFZER. BHRER OKEEN T, BB

@ =xax¥—: BH (KA, BTH, AHE) . HAL A

1.3.2 HEMEA2T3

© REE: @l ERER. MM PRERETREE. Uk (AF - EB)

® 1EW®: EH MR ARV AT A, (RETIHEES - BHl AT A ETC
mED)

@ B BARHIEZER, N — N~y 7 TSR, B

1.3.3 FBEHITIVATL
® VEHIE. EEE., EEHITIVAT LA INLDOY 7 RNEEDOLHICMNE
SITFDHEMNMIEBRDOMERICLD D ET D,

1.4 HbHAEDA 2 I75DER

ORE DA 7T OIERIZR D X HITH RS DN A2 OB T & FIZ LTV
L0, BUIEDA 7713 BE—EEER—SERE LWV o 3 20RREZRT
BRI ORERERSTND,

.41 HBAAhSEETWDIEE

IR D KPS £ TR SN A 7 JRBELFEASATWDE R, £
DFEILLL T OB ZIIZH > T\ b,

AR BRELERM —AGERE (EARITERID)

TRF—  KEARE (BEWK, &) EIR)

AT - YRR GERITIT D) WS-

.42 HXEHR, XFEHB
HAIIRVWHEATCELLARDA 7 T ZMIERICHBIE L2, 0T 6
AR O RBHEPE LTRIL - TBAKDTZDIZBERR E L THESNIZA > 7 T3 4K
DEROHFICINZA D bDTH T,

Zh EAKE /NN A —aE FEE AR K- HR

IE SRR - E AR T oy AEEEE (B R 1954 In DR E D)
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1.4.3 EERFHREH

[H TP % TILR W B 1956 FEE DO RF A EN BT 2% ¥ v F 7 L —X T,
FOHORFEHRERREZTREELbDOTHLH o=, ZOBBUTIX., AEEEIIC
BRI LA 7 T OFEMNEHEEZEBE LT, BERFREEZRLETDZ LI
LTz, MERERENOA 7 FFHBEOFEREDITIILLTO LI 72 b DN
HD,

A& IR BA FE FARGHE (1960) : 4 HOKEFRFHA T AT A (X L7 L) 1320
e SO R

B KR - U b AGHAM RS (1956) ZEARL LTHAM, RARE
i T B YRR S AL, BRI 3 W U AT v B S R S AL T 1964 4 D U
Ve s ERSSE T

BrEr B ErE o HUEIE BT RN AR 1964 5T

TR F—  EAEE . KEKRWENS KTKIE S HIZRF I E~

B TR O AT E - RIEAZ K & L CRBIUE R TR SR Sz,

1.44 EERBFREMNGRERE~ADZE

EERFRERAE, EROAEFZELIZEWVWI IEOEERL T TIERL, RBE
e, NERBEEVIAOBEELE L,

A7 TSI EACITHIET R AELBRICHEWT, AR, FAKER
VWb 5 ANEMBICNZ, REMBEOMGFIZHLERNEINLD L HITkoT,
BEmTIE, B RAA Vv a vy s (19734) 2k v TREORR] NEEIC
RSN, B REORBICHIG LALEEDO Yoy — ) I a2bhd-, Lh
UL 2R 2L T 5720 b H - T 1998 £ £ TAMLEE I IHMIER TH
> (X 1-1),

CORERBFREN B ZEMREMICEZ INTZLOR, BELRED
AL T7TDOERERSTND,
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(M)

) 1R E R T TREmERZION MM i
L (H3~12):43036F, B (H7~19) 63058 | EHR OO O REEEN TR T DA
A ®EEmE (H14. 1) ISBLTHRIE FHES SHERE (H19. 1) Izl THRIE

XK 1-1 AXFEXBERE (EEX—R) OB
H B R PESEBUR 2007 (ER% PEE BRI S BE S )

1.5 AHEBEDOHBEA VISICHTI2ERDIEBENDET

1.5.1 HBEBHIFEETOMESR
BERAREOKE LI, ERIIALEBEEICL DA V7 78EDOEHE L2 BMA

FTHEHICRY ., FOHIHEZRTHICE ST, S LICALERICERT S Rt

FOHBNEROAKFEICHTHIEHELAETETHR FIE TV oz, AEE

1% 1998 o B — 7 I L CUIRE, Mkl S v, BIEIXE — 27 KD 60% 2

JEIZETHELIAATVND, LOBBUFITREETRICEBVWTH 52 3% DHIH

X > TWbh,

DNEO BT EEE AR (RFGDPEL) 1%, 2006 42 XK EEE I A £ T
TR L7z (K 1-2) B, ZhiZEKRERZ2EERDH D, TOBEIZLLTOLEEY T
»H 5,

O HARFECKEIE_HE, GEE VI BRRENEL S, EHERABTH D
e, WEWORBNPHE LS BERA LMD, LERS T, SEEOHHM R
G- A AN

© BKkREEICB T 2R A 7 TEARIL, PEE AR O 200 O FE &
FEOo, AARTIHEIEGHETZOMN 130 10T X, ZDOA K v 7 OKREZTKK
K0 IEI 7 ik,

@ A 77X, BIECEDTZERYAMETFDLIZOOF v at L I =<4
HIPERE 23 8 5 1260 BICE T 721 TE OBE OFedT - P L 2R ET & TR,

@ A‘FEZEFHRELOHM G ~OSEBEERSH D, ZNICKVEEEZEMLT
AV
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K 1-2 SEEEICBIT2HSEAREROKREKYE
(—RBEFEEE AL : X GDP LD ff)

F—X% O il

HA : 1990~2004 4513924 (1990~2003 41X OECD National Account, 2004 4
TERBREEREMER (FEX—2X) I2X5)
2005, 2006 A ILHERE (P BIFE R R ONBUS R Rl L K 0 HERH (R~ —
Z))

KK 4 E 0 1990~2004 4F (33 4E (OECD National Account X V). 2005, 2006 4
X EURF M ETHEERITERNCL D

1.5.2 EROXBFETORHA

AT TERE~OEROXENMET LR RNIT, MEFRE G (7794~
=T 2ZnKbiv, TOFE TEHEE - RIEEL WO e THRITMWET D
EWVWI)TEENBESTZZETHLIN, TN CTEHEOXHEMNMETT 5 Z L idan
ST TTh D,

Z UL BICEE O & K- 2RI

O A7T472@EL THFEST LEORNERAERVREA S Z L

@ AIFEZDSOAEFOHESLRKED LI R AT T AT ZARATE
FKufbL7-Z &

@ AT ITNRMRETELREZELLLLEERPBRMLIZ &

@ IHHORVWICH LTEAREMENES LRroTo 2 L

D4DO>THoT,



1.6 41V75OEZAE —AKHAE - BEZEH— OB

BIE, ERIZIAT AT 060 —HFRRFHRICE T, K/ FE¥E (17 7) %
BMfEL T\ D EEZLND,

TARZERIF, REREMZFZ L LTONENG, BN - SIRNESICNL 724
YI7IDOERTHDL 477 OEBME —EIWE L BEZE—) 21752 &
T, ERICEBICERZ T Z L CHMEfE, ERPA 7 72L& D
Gl 2 AfRER D LD DI ENTE D EEL TV,

DORNEOBENNT-EENRERE, RENRSZERTLHIEVIBARERE, LT, &
BERASEE LW ORELZSE 2. BIFER - EIFRBLE bR EIZ T[4 7
7 OEBHRE —AEAOWELEEZH -] 2170, SREFERICERTLHL L
L7z,

AT TORDMET A7 7 OEGGIRILE T OHRERBTLHDOTH D,

A7 T OEZWMIX., 427 7 0EME, FERRIKT., Thioxt 3 oHERrE e
DRNZEZRIHT LD THD,

ZOMREIL., EAEMENASLDOEBICOVWTEHROHMEAE RO TRST5H &
WIHHD TORAELEMEMITOENDTHA I,
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2. BUYDA 275 DFARETEDEH

tARZS LWt E (Agreement of Cooperation) % fffl L TV B 1ES D4
DOHIZIETRDO L DA 7 7 OBURFHE 2 EH AT > TVnD & 2AND D,
HED ICE ZfrE ., BFHa TIEZ OfHhiEE) %2 Report Card & FEFA TWS, D
FO,. A7 70 [EEH] 220050 THD, EOETHL, A7 T70%
B L OHEREBRICH T OEMOESE D, PR TIHE T2 A TH
Do RETIE, BITLTA 7 705N Z FEi L TWDEEDOELZBINTT 5,

1. KELARZ (ASCE: American Society of Civil Engineers)
wEEL  “Report Card”
AT 1998, 2001, 2003, 2005
Website http://www.asce.org/reportcard/

2. FE+EAR%% (ICE: Institution of Civil Engineers)
WEEL  “The State of the Nation”

FATH 2001, 2002, 2003, 2004, 2005, 2006, 2008
Website http://www.ice.org.uk/state_of the nation/

3. A=A M7 U T EIME WS (EA: The Engineers Australia)
Wi #E4  “Infrastructure Report Card”
FEATHE 1999, 2001, 2005 (2003 4= & 2004 1T —H DM D7)
Website http://www.infrastructurereportcard.org.au/

4. 7 7 U B EARFSE (SAICE : South African Institution of Civil Engineers)

W E4  “Infrastructure Report Card”
FAT A 2006

Website http://www.civils.org.za/Portals/0/pdf/publications/saice-reportcard.pdf

2.1 47 ZBRFMD BB
2.1.1 ASCE (American Society of Civil Engineers)

Report Card @ = HIIL, BRI EZTRCHEES~OBEMBHIC L IS EARADOTHE
ThdH, 4177 DMF - BREICITIE®LZHEHT LI 2B ERLTWVDLON
BEThHD, ~AAT 4 72 HOWERRIEE L EMA TH D, V=7 A b I
13, 2007 B E > TWAHH 110 BIEAGR R IR ST 7 a7 0%
REINTEBY, A T7T0MOT 7 a A7y TREEODLNLTWDIEN, HFE
DA 7T % BAIRIREBICT 272012134 % 5 FH T 1.6 JKK AL OB w0038
ThrELTND, ZONEEEOFITILVA— FBBRITIN DO ERSE S
nTns,

Report Card @ & O BURFEMIL 2005 £ THH M, V=7 ¥ A b ETIIKESE
BT 7 THEO = 2 —ANEHMWICEHFINTEY | KHFOHFEHREL U
=7 A MO AFTE D, 728, 2003 i I = Y # M Report Card TIIMAN D
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BRD 16N BIERI RN o 5000 L < ITBEH L TWd (FEROKEIZSZ B
N 7o TWnD) LHRIL TV, 2007 48 HICRAELEZI X T HRY AD%EE
Filr & 2003 AR D ASCE OFEHi & ORE X R CTh 223, A AL & [
IO L] Z1To TWVWEEWV) FIZOWVWTIEFESRELDORH 5,

2.1.2 ICE (Institution of Civil Engineers)

The State of the Nation (X, £ > 7 7 DHRB LI OLEDOT-DDT 7 3 IO
WCHRAEMET S 2 L2 EME LTS, 2006 4ED LK — MNBIT 5 ICELE
DEKFAZ TIL, 2006 FENERR LT =T THAHAA P LNRN—FK X T H L -
TIVF IV DAEFE 200 EAE, E 723 2007 3 ICEIREETHDL F—~<R - T
74— ROAFE250 JAFETHL Z ENLINTHBY, HEOLABEDLAGT S
BEWELRAZEBE#RL-bDOLERS>TWD,

2.1.3 EA (The Engineers Australia)

Infrastructure Report Card ® HiJ & LT, IRD 4 iz TW5, (1)1 7 7n
AI2=T A DEEDEELZTEY, Rtmkead v 7 7132 REIEE O 51 F
WD VNI BE#HERGDDL L (QEETROLENTNDA 7T OIREE, BT,
G, AAI VTR EEWIET. A7 ITHBOE LBV THEmEMET S
TR T TDOMBRERDORA N T T I T 4 A (TR b~V AL b,
YVATAFTINT Ta—F T4~V K3V A bRE) OBEMAEHET S Z
EL @A T THMORNB IS 7 THEENER L TV AHIEE I
HZ &k,

2.1.4 SAICE (South African Institution of Civil Engineers)

BHARW) 72 BEIEREIR STV n a3, 2006 4F D LR — N3 A > 7 7 % Report
Card 74—~ b, DEVBEEDOHFXTIMT 2 ORATHD Z & 2L
TV, 5% bEMNICHMmT 52 TFELR>TWND,

2.2 FEAEEFTEBER

FEAE R P EONF I EDOE THLARIN TV ARV, MEIZ LA — hof
TR SN TS,

ASCE TlE., EER#ET 2 204U L0 AREMEA2HFEAE (panel) & L., %
< DT AR K. S 512 2000 AU EOHEMHE S #E Sl & Iz gD
ELEA T TOT L= RERD TS, A7 T7DKRE, "NTr—~ A, b
FhhEsE, T L CREBEEZMEOBALE LT/ L — P& Twb, SAICE T
FRRIZ, EARATLFOXSEOEMENEER L2 > Tl Z1T>TW\Wb, EA T
VAR S a L F s MZESW T L — R &R TV 5D, STERFAE LT,
BRE~DA 2 a—0NEfiShTWb,

ICE TiX LA — F RICEHli FIEICBET 25l 3 ez, ICE oY FITH L
TA—INLTDA LV HAE2—%2EFE LT, TORZFICLDE, HFrxhyHORE
MEDOEMICE > T2 H DT, HEANIEH T ORELFHML, ZhzEHL
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NVIZEEFHT D, D ThHhDH, HECHEITHN TV RWNEWSEIETH -
7=,

JL— FMPFIEEDEE 5 BRI T, ZNICT TR - v AT RAEFDIZHD
Thod (K 21, ZNEFEFBEOFZEOBEHEO —KROLFHMTETHY, £
Wi~ DTH D, A=A T VT DEATOR, FEBOEXZNHT ST
5 (F£ 2-2),

7272 L. ASCE ® %, | (Incomplete) & \» 5 GHEEME 2N & 5, Z4uid, 2005 4
B3 T B avTe Security SPTICHIAAICE A S D TH S, 2001 49 H 11
HORFEZH T a ik, KETEEX 2 7 o RBED LN TE N, =Y
=7V ORMMNSBIREZFTHHT 72O ICHEREERN+DICELR TN
Z & ZFHIZ Incomplete & FEAl STV D,

ICE Tl&. 7 b— RE&ERFIZ, AiEFHRE 25 D214k (Change) & XX 7
AFEe VT ¢ (AU 5B %ML T\,

£ 2-1 HFEWMEOTV— FFHT

ASCE ICE EA SAICE
A Exceptional |A Good A Very Good A Very Good
B Good B Fair B Good B Good
C Mediocre C Average C Adequate C Fair
D Poor D Poor D Poor D Poor
F Failing E Bad F Inadequate |E Very Poor
I Imcomplete

® 22 EADTV—FKDERER

A Very Good Infrastructure is fit for its current and anticipated purpose in terms of
infrastructure condition, committed investment, regulatory
appropriateness and compliance, and planning processes.

B Good Minor changes required in one or more of the above areas to enable
infrastructure to be fit for its current and anticipated purpose.

Cc Adequate  Major changes required in one or more of the above areas to enable
infrastructure to be fit for its current and anticipated purpose

D Poor Critical changes required in one or more of the above areas to be fit
for its current and anticipated purpose.

F Inadequate Inadequate for current and future needs.

F 23156 £ 2-6IFFEMEOINETOIMEREZE LD LD TH D, ikl
WMBLETHA 7T HITFHRBICERRLZ OO, @ GER, $hE, 229%,
PEVE) . KEL (EFAKE, WD), =3 X — (B, TR) 3&ELEL 2> T
W5, ASCEIZFMixt SR & T 5 08N —FZL <, LikOSEFOIE, B, ¥4,
PEFEY) (fEMBEIEY ., BIRBEREY) ., AR - L7V x—va v, R, Ex%2 U7
4 FETHEEALATND, BEMITIICELSAICETHR SR Lo T D,
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JL—FERDE, FOETHLINETALWIFMEZZ T4 7 TNIFL
IWERWZ ENbND, A=A T VT DEADHTAGZEHTORA &V RN
BoNTWDEN, 2T/, —HF 7 U bU—(NT) & 5 & FER B (ACT) & W 9 F
B 22 M3 S X 22, £ DT, E &9 I SAICE O & EkE O R NED

HTHY

IHHbIFEALER,

TIDHEERT LD ERSoTND,

% 2-3 ASCE O FffiisE

Ihonhs, MiwR 7 L— RMiida3 252 &
DEELSNHEMR AL, F LNV TOREFMMIZICADOELLNTHY , A~

Category 2005 2001 1998 1988
Aviation D+ D C- B-
Bridges C C C- C+
Dams D D D n/a
Drinking Water D- D D B-
Energy D D+ n/a n/a
Hazardous Waste D D+ D- D
Navigable Waterways D- D+ n/a n/a
Public Parks and Recreation C- n/a n/a n/a
Rail C- n/a n/a n/a
Roads D D+ D- C+
Schools D D- F n/a
Security I n/a n/a n/a
Solid Waste C+ C+ C- C-
Transit D+ C- C C-
Wastewater D- D D+ C
America's Infrastructure G.P.A. D D+ D+ n/a
* 2-4 ICE Dl E
2002 2003 2004 2005 2006

Overall C- D+ D+ D+ C-
Energy C- D+ D D D+
Waste management D D D D C-
Water and wastewater B B+ B+ B+ B
Flood management C C+ C+ C+ C
Transport

Rail C- D C- C C

Roads C+ C+ C+ C+ C+

Local transport D+ - C C C

Airports - - B- C+ C+

Seaports - - B- B- B-
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# 2-5 SAICE O #Afi#E R

Water D+ Well maintained but aging bulk infrastructure reaching end of
for DWAF infrastructure useful life, and requires refurbishment or replacement. 43% of
dams have safety problems and require urgent refurbishing. Serious
concerns about funding.
C+ South Africa is one of few nations where in most urban areas water
. can be drunk directly from the tap. Major, and ongoing, strides in
for major urban areas provision of water and sanitation since 1994. However, erratic
D- compliance with water quality requirements in most municipalities.
Water wastage (leakage) is much too high. Shortage of skilled
for all other areas personnel.
Sanitation C- Serious problems with management of many wastewater (sewage)
R . . treatment works. Wastewater leakage and spillage much too high,
(including for major urban areas and frequent problems with on-site sanitation. Inadequate operation
wastewater) E and maintenance capacity, and shortage of skilled personnel. Major
for all other areas urban areas grade is pulled down by Cape Town and Sebokeng.
Solid waste C- Landfill sites in major urban centres well managed, but many
. municipalities, especially rural municipalities, have uncontrolled
management for major urban areas dumpsites with attendant health risks. More widespread waste
D avoidance and recycling initiatives required.
for all other areas
Roads C Most in fair to very good condition, with recent strategic
. acquisitions in poorer shape. Increasing use of user-pays (tolling),
for national roads but funding remains a challenge, especially given that key roads
will soon require extensive refurbishing.
D- Generally inadequate funding and management systems leading to
neglect of maintenance, combined with overloading, means that
for all other roads maintenance backlogs are growing. Less condition monitoring than
in the past. Shortages of skilled personnel. Decisions have been
taken to stop maintaining some roads.
Airports B World-class aviation infrastructure provider, strongly driven by the
CSA d faciliti need to meet legislated requirements. Delays and inconvenience
A ownel actliities | que to continuous expansion to meet growth exceeding 10% p.a. A
only profitable company, and no shortage of funding.
Ports C+ Proper management practices on ageing infrastructure have
S extended its useful life. Increased investment and support underway
Transnet owned facilities | {5 address increased demand. Further improvement expected as
only Transnet profitability improves.
Rail B The iron ore and coal lines are world class and well maintained.
for heavy haul freight Profitable. Where demand is approaching capacity, upgrading is
¥ines 9 programmed.
C Condition declined in recent years due to maintenance backlogs and
f | freiaht li skills reduction. Traffic volumes are increasing, and upgrading
orggngra reig d NS | urgently required. Improvement expected as Transnet profitability
eing retaine improves.
E Low volume low priority lines in the process of being disposed of.
for uneconomical general
freight lines
D+ Gradual deterioration due to inadequate maintenance funding,
. reducing skills base, and vandalism, with resulting increased safety
for passenger lines risks. Refurbishment underway. Improvement expected with the
transfer to Department of Transport.
ici Demand is nearly reaching the limit of generating capacity.
E_leCt_I’ICI_ty for Esk ,C+ ting & Shortfall will get worse, before improving around 2011 when new
distribution or bsllgm § generating base-load stations commissioned. Eskom profitable, and no
ulk transmission shortage of funding, but capital programme was delayed too long.
capacity Long and vulnerable transmission lines from Mpumalanga
coalfields to urban centres. Risk of power cuts until the reserve
increases.
C+ Major, and ongoing, strides in provision of electricity since 1994
for Eskom's local (this applies also to municipal distribution networks). State of
distribution networks (Eskom local distribution) infrastructure generally acceptable, but
skills shortages.
C- Inadequate operation and maintenance capacity, and shortage of
for municioal distribution skilled personnel. In many areas, ageing and/or overloaded
twork p : b infrastructure. Improvements discernible. Grade pulled down by
Networks ;’:er::wr urban 1\ johanneshurg, although improvements also discernible there.
D- Same types of problems as in major urban areas, but significantly
for municipal distribution worse.
networks in all other
areas
Hospitals C Improvement in some provinces, eg KZN and Limpopo, but
. . deterioration in others, mainly due to inadequate maintenance
and clinics for hospitals funding, and inadequate skills and management systems.
D+ Revitalisation programme addresses some issues.
for clinics
Overall Grade D+ Although South Africa's built environment infrastructure is very

good, even world class in parts, the relatively poor overall grade
reflects extensive maintenance and refurbishment backlogs. These
backlogs are caused primarily by funding and skills shortages.

-20-




# 2-6 EA OIS HE

Infrastructure Report Card Results

Infrastructure Type AUS [AUS[AUS|NSW |QLD|VIC |[SA |NT |WA |TAS|ACT
Category Sub-category | 2005]2001 | 1999 | 2003 | 2004 | 2005 | 2005 | 200520052005 | 2005
Roads National | C+ [C [¢ |c+ [c+ [¢ |c |B- |B- |B

State | C Cc- |[Cc- |+ |C Cc- |C- |C- |B- |C
Local|C- |D D C- C C- |D C- |C+ |D+
Overall | C Cc- |C- |C C Cc- |C- |C B & B
Rail c- B |p- B |c+ & [c [A |c+
Electricity C+ |B- B D+ |C B- |B- |B- |B- |B
Gas c+ |C C ( B+ |A B+ A
Ports Cc+ |B B- L B+ |B- |B
Water Wastewater | C+ [C- D- C- Cc+ |B C C B- D+ |B
Potable Water | B & C- |C B B C+ |B- |B- |D+ |C
Stormwater | C D D C C- D C+ |C+ |C C
Trrigation |C- | D- C+ |D B C+
Qvwerall | C D+ |C- |C Cc+ |B- C- |C+ |Cc+ |D C+
Airports B B B B+ B
Overall Rating C+|C |D+|C- |C+ |C JC B |B- |C- |B-
2.3 F&EH

MO LIZR DD, A7 T7OBRFMIZ, 47 2T 2a&k. 2F0
EFEB LOMREBICH T 2EROBEVPLIEFIC R THESTERATH
%o, PHlO BIYIX, ASCE DA, BFITK L TE4A O MM Z 3 2 2 Ml i 235l
FICHTWA DD, Y ORI A 7 TR T 5 #E i o mkm b
ELLHBELTWD, BEEFAREEDOA 7 TEHBHEOEFITENL D
EWz D, FHHFIEIC OV T, ICE DIiEA, ASCE OfNEFICH A — iz kD
AV A E2a—%RATEN, KRREEOIETRLEL ) RFEMARTEEISEDL Z &
MTERMPpol, ZJL—FRKFFEWsI TV r— MREZR S 2T, AFICE
HEICRS>TWDLIONS Litey, Mg e T 21477 0HIZo0nTiE, &
W, KE, ZHXAX—D I HERPLTHD, ARG ED 6 BITHEREED N,
SHBOA 7 FEBPHEIZB T DM R ORI DB E LRDHIEA D,

HLAR—MIEbEBRoOU 27 EIZAINTEY, BHIZY Y v —RT52 L
MWTEDL, Iy =7 A FEsRaInon,

-21 -



3. 41 VIS KABIE

3.1 EEEFE

A7 ITERDUEIL, A7 7 ORI EZDOHREZFMTHLDOTH 5.
BT D407 T7OENPEIZ, K 3- 1070 —F v — M- CET 5,
T, 7a—F ¥ — MO EIT I,

3.1.1 BH# (KH$E) ORE
PR DBRIEIC Y T2, BRTOA T IHBTH@mERD, 4T TEFED
HMAZRET 5, SEREBIEESTOHE®RES T2, BEZEEORY T
SRR ESGE ] VY oBxFEEAL, HEh) &4 TEL L -85 03
HAZHMWET D, £, TNOHOHMEZ, % TED D IHBFEE D KO &L E
CIVEAH

1) B SEAR 20 4R EE )R BIAR T RS EORMEE (2007 4R 8 A, [E LAS@AWIIR)

3.1.2 BERBEDHE

RIEDOA > 7 ZHEDO B ZERT DO ED L) RITEIN B 2 5 50T
DWT, TE A28 BORAHN A ARG ) (2006.4) 72 EDOERZZ&HC, 1157
Mea) TG L - BRELD) O HBNCBEE T BR BIE 2 HERET 5,

) EROLA
D @HLE - ASRIT K A HE DR
@ 75 4 A D e
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STAEERRE Zo—Fr—t SEEN-BER
(2 ISRBEORMERET
% X BEINECEH. Te. BoL-BE) A
ot s R X1 THEERBHESG
(Iaﬁagﬁ) BEShTLS Bk )% (E 5%, A0
2 R MREETIHEEREHE
DERTE BRAHSIESIC REELE
BELTLSH
s
= BHEERT H-OIZEDES o N
BEAR BEMHER SR B b B
B (BUEEE) ERETHN2 8
[
Iy
B Busk BIEEE T H7-HD 8 BEA S BORHERC
“E)mgéﬁg EAERMICHETS - BERERDDHIELWETH
B BE A %
NO
BRI AR OB
. EELOTUESIS
BREHEdEH0 HhISE R4S 4y R A N
EEHAHT S - BEA2 priveedah g ERONEEERL THC
BRI TS50 NO
HREMIDE
FAHIENTEDD
RIALBRORTHRL
BN TE B
Bty ERRTS
D g
SHEERIE T - AR
LR LTLBD
%3 BEITGLTTZ 9N Y
MEZERATS
F—ADAFThE
e
YFS
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JLEEX 62.3 55 46 71.0 1.7 74.3 247 407 43 69.4 0.412
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EES 3 96.3 16.8 75 54.5 40.3 152.6 12.8 38.6 11.4 51.4 0.457
thER 3 &R 82.6 16.5 7.4 57.4 21.0 111.0 118 425 7.3 54.4 0519
BIFE ST AR 79.6 20.7 7.2 58.3 32.6 144.6 14.7 34.1 6.9 54.4 0.380
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