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- Automated Non-destructive Evaluation and Rehabilitation
System

- Development of Rapid, Reliable, and Economical Methods for
Inspection and Monitoring of Highway Bridges

- Self Powered Wireless Sensor Network For Structural Bridge

Health Prognosis Bridge

- Building U.S. Strategic Metals Competitiveness Through
Integration of Advanced Sensor Technologies

- Developing Bridge Weigh-in—-Motion (B-WIM) Health
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- Cyber-Enabled Wireless Monitoring Systems for the Protection
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— Distributed Fiber-Optic Sensing Technology For Civil
Infrastructure Management
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Robotic Rehabilitation of Aging Water Pipelines

Simulation of Integrated Urban Infrastructure Systems using
Component-based Modeling

Workshops on Distributed Infrastructure for Security Monitoring
and Intelligence Extraction

Preventing Imminent Failures of Pipeline Networks via Real
Time Damage Detection and Location System

Next Generation SCADA for Prevention and Mitigation of Water
System Infrastructure Disaster

Versatile Onboard Traffic Embedded Roaming Sensors

Efficient Multi—-Vehicle Coordination for Distributed Sensing and
Estimation

Airborne Video Sensor Networks for Surveillance and
Emergency Response

Information-driven distributed coordination of mobile sensor
networks in dynamic scenarios

Couplings, Network Dynamics, and Stability of Multi-Agent
Systems

Data in Disaster: Socio-technical Change in Response Agency &
Public Communications

Measurement & Characterization of Hurricane Wind Loads on
Structures Using a Wireless Sensing Networking System

Zero-Power Radio Frequency Identification (RFID) Sensing Tags

Supervisory
Control and
Data
Acquisition

Al Al

10,
U8y
RS

Small Satellite Communications and Sensor Networking System

An Icosadedral Robotic Motion Cell

Adaptive Data Preservation in Intermittently Connected Sensor
Networks

Efficient Multi—-Vehicle Coordination for Distributed Sensing and
Estimation

- A Framework for Cooperative Active Sensing in Wireless

Structure Health Monitoring

Design and Monitoring of Cooperative, Distributed Control
Systems for Nonlinear Processes

Design,
Analysis,
and Proof of
Concept

Rapid Post-Earthquake Assessment on Building Condition and
Chemical Hazard with a Temperature-Tolerant Monitoring
System

Performance Evaluation of Tall Buildings Under Winds: From

Building
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Predictive Methods to Laboratory and Full-Scale Measurements

Soil Sensors and their Wireless Underground Network for
Precision Farming and Environmental Management

Fiber Optic Method for Buried Pipelines Health Assessment
after Earthquake-Induced Ground Movement

Wireless Underground Sensor Network for In-Situ Monitoring Ground

of Soil Parameters, Soil-Structure Interaction Behavior, and
Buried Utilities

Exploratory Research into Ultra Energy Efficiency in Wireless Energy
Mesh and Sensor Networks for Hazardous Environments Efficiency

Resonant Wireless Sensor Nets for Civil Infrastructure Health .
Monitoring Wireless

Sensor
Remote detection using micro—cantilever based sensor

Ultra-sensitive Magnetic Sensors Integrating the Giant
Magnetoelectric Effect with MEMs and Advanced
Microelectronics MEMs

Optimization of Test and Diagnosis Infrastructure for Multicore
Chips

Statistical Algorithms for Threat Detection via Sensor Networks

Development and Evaluation of Self-Powered
Piezo-Floating—Gate Sensor Chipsets for Embedded and
Implantable Structural Health Monitoring

Sensor

Development of Open—access Photonic Networked Sensors Networks

High Resolution Interferometry Based Surface Stress Sensors
for Chemical and Biological Species Detection

Distributed Detection Algorithms and Stochastic Modeling for
Large Monitoring Sensor Networks

Development of a Quantitative Model for Measuring Regional

. . . Hurricane
Economic Resilience to Hurricanes

A Wireless AdHoc and Sensor Network Cyber-infrastructure for
Emergency Response

Inter-organizational Decision Making and Organization Design
for Improved ICT Coordination in Disaster Relief

Multi-hazard

Self-Sustainable Networking of Survivability—Heterogeneous .
& Disaster

Sensors

Automating Emergency Data and Meta—-data Management to
Support Effective Short Term and Long Term Disaster
Recovery Efforts
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- Fusion of Multi-scale Sensing and Simulations for Bridge Scour

— Multi-hazard Progressive Collapse Analysis of Structures

Risk Management: An Integrated Research and Educational Plan
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Committee 365(Service Life Prediction)7} AdE o o]9o|= FHWA 4tstel] zpite]

T (AASHTO, 2012), AASHTO AHHAASHT, 2006)°] A& digt 54

AHe & 725 hd o gt 27 Ao AT i 9 AETE AAEE T A,

Hew7) 5o 285 e I A FEs S0l T&402 diks -] e A4

% FA ] AAE T3 (Ehlen, M. A. et al., 2009). ACI Committee 365 2000
W Service Life Prediction - State of the Art Report, & L3t on, Z3ZE +%

29| AeAstdd daFE A= QRS B4 -2Absta, 7 Q1A

0{

E ﬂ%ﬂd 3 AEFE ASUY
T AASIT. B, WS ACI, ASTM, NISTHA Fae ZIE WA 943 Z2AE
ol gE RC FEES dd W74 %7 AZ=a LIFE 365€ sl 84 =249
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Tk 201249 1= Moving Ahead for Progress in 21st Century Act(MAP-21)<
FE59H(http://www.thwa.dot.gov/map21). MAP-21< E3l] =7} & Q=
Mt A S Qe T Ty dHaet FA vld 2ES AR o, o= tastE AeTA
B3bd z2adiolty, F3k MAP-212 7129 wE=e 45 +x HAE /MAsd=d, A
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of lo W 4
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At wFME F ougke] AEgE Fzsted 201399 MAP-21(Moving Ahead for
Progress in the 21st Century Act)gte Hs ddstd] AW F wEF(Department of
Transportation)elA mid 1,0009 &89 d4its T8t Axe] =2 2 w% FofF SOC
AAES s ME AMde FRIska itk Axl=sSo] o) o] ARRAE Aldsta A&
?l e C‘ﬂﬂ‘_% T4 il gle olfre #Ad =F3E AEEY fAIwed e A%
A | | %3%71 wjiEeltt, o] oA Aitaegte dS SOC A=Y s
I AA B 9 fAHE ke dAlste IR E8ste] e 7w F A A
A =

O

o
do o
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200749 8Y
QHtOF S 30| MAP-2| HOtS HIX,

Wibnesota® 1 A X 2013~1412018F | 050 S EAtstol
I-35"MississippiRiver 23f = SOC NS WM

013 E23%M 6% Report Card %7t

QE2h Algel FUMO AL D+ SO BN

WashingtonZ
I-5 Skagit River 23F 21

a9 216 Az e ASHAA AEAY B A AH TS 718 AT

1) =o] mY|AE S A ot
g5 el EH(target) T= "d FEsiex AtH(Annual Minnesota Transportation
Performance Report, 2014). o]& RBAAES] L3 o5& At AkEe] ZAE, 4k
A a8 A 95 S Astetaat o] Hifola, o|ygk Adeitol B tEa 9l
= FAe AR oHA (traveler safety), X338l (pavement condition), @ 38 (bridge
condition), A4 2 A" (snow and ice control), 3&(air transportation) 2 w|U|&EF F
T dsuEY(Twin cities Metro Area Transit Ridership) S°l $)

53] Feotlie HAF 2 EF2 59 AAEE BEsHAN, AEAb oo ApFols g
(vehicle miles traveled)®t frAFeE 79l 7sda34 o5 A (available seat miles)7i'd
= ESiste] &3 AH| 29 Hg Hrtsta o

% dF2o AL vl AWdFA (FAA(Federal Aviation Administration))elA #Al8}
= PCI(Pavement Condition Index) A|4E €83t As@eE st Ut ©] PCI AF+=
g2 3 39 23 AHE FZseh] A o R nw FHTH(U.S. Army Corps of
Engineers, COE)oIA 7&atsiorn, Al FAA 5 A AAIASR AMgEE T2 44
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2014 Minnesota Transportation Results Scorecard
. Good

Targat

Measura

Target Resall Score

Naeds MrOOT Primarily
Impiravermient . e 4 Respansibla
Multi-Year Trend Analysis

Accountability, Transparency & Communication

Pubflic Trust: Share of survey
raspondants agreeing with tha
statement “Mn0OT can ba re
lied upon to deliver Minnescla's
Iramsporiation systom”

%

280% g

Stabla{10-14}

i ; "

'ﬂ’ Tha majarity of Minnesotans tnest MnDDT's
ability to dediver the transportation systam. This result
has been stable ovar the last six years

Traveler Safety

Fatafities: Total number of
latalities resuiting from crashes
invalving a mofar vehicka

<300
by 2020

361
|2014)

Sarious Injuries: otz numbar
af serivus mjuries resulting
from crashes invalving 2 motor
vahicla

< B0
by 2020

1.044
|2014]

A

2010

|mprovina {'10-"34)

A

2010

4

Fatalities resulting from vehicle crashes decraased

1 3 historic v in 2014, almest raaching the Towand
Zern Deaths targat of 350 by 2004, Traffic fatalities in
2014 2re 6.7 percent below the previous yaar and 44.9
percent bedow 2003 when the TZD program began.

Seraus injurias resutting from vehichs crashes also
decreased (o a histore: low in 2084, dropping over 14
percent from tha prewious year. Sinca 2004, the nurm
ber of sarious injuries on kinnesota roadways has
fallian by almost 57 percent

State Highway Asset Management

Shart-term improvemant followed by

"‘ Rida quality imprived across all siate highiways
in &34, Dvarall, thera ware 1770 fewar mikes of high-

i o pching | 11-18 ; / s
Intarstata Ride Quality: Shara T, = g, J g ey with poor ida quality in 2074 than in 2013, This
of Intarstate system withpaor— $2% .0 & L : s v cnabled MRDOT to meet its ride quaity 12rpats an tha
ride quasty in the traval lana 2071 T4 VI018 |nterztate systam, the non-Intarstate Maticnal High-
way System. and tha ron-NHS state Righaays.
Shart-term improvemant followed by p i i Lo
. v Shart of peling [ 11-"18) warage remaining sarvice life has risen slighthy avar
msllm’f %:a‘:::!fﬁrs;u cqy, 0% 0 tha [azt five years. This &5 bacawsa additional funding
B 2014 i 0T to constrict me
ride quaity in the travel lang (2014 15 allowed MrDOT to construct mare long-lite fies
201 m4 THIE . my
: ] ; _ \V\ Outlook — Tha pasitiva pasament condi-
Short-term improvemant followed by de- tion performancs is 2 temparary rasult of 2 sarjes of
Non-NHS Ride Quality: Share china { 11-'18) rng-tima increasas in funding far asset praservation.
of non-NHS atate highways with e 4% e Assuming currant levels of sustained funding, MaDOT
paar ride qaality in tha travel = [2om4) oxpects state highwsy pavemant condition fo resuma
lang 88 2 lomg-1mem deching by tha end of th ade_Pave-
M1 ment conditions on all threa highway ms will
[ikaly decling to of bayond tangat feveds by 2018, By
Remaining Service Life: 21124, Interstads and NHS pavement conditions will ba
Avarage remaning savice e Tracking 87 o significantly worsa than the targets
{the number of yaars until magar  indicator (20t4) .
Topair of raplacement iz noadad) | i :'J:IT:S
Stabio and noar targat [11-17) {@ WHS bridgas in poor condition reea in 2014 com
NHS Bridge Condition: Shara pared to 2013, This spike occurmad whan a condition
of MHS bridgas in poorcondition . 45% was tampaorarily noted on the Blatnik Bridge cornect-
353 pocant of total bridge deck. <2 (2004) & m_‘_“ .\m inig Dualieth and Suparior, which has = vary lare dock
reE 2011 w14 T I1T area. This condition hias since been addressad, Aftar
| i y T adjustment, tha share of NHS bridges in poor cond:-
b . mproving and meeting target {11- i &5-3.1%. The share of non-NHS bridgas in poor
Non-NHS Bridge Condition: cendition Temaing wall below the state farget
Share of non-NHS stata high- 7%
'-'-;a'r bridges l’:Dblfle‘{";j n ; BR g 0 i R -1 I PN -+ Qutlook — The share of NHS brifge deck
a5 percant of tnial bridge oac _-_-._-,\,=_ ara in poor eondition is expected to ramain at o near
e 201 4 THT g acceptable level through 2024

2014 MINNESDTA TRANSPORTATION RESULTS SCORECARD
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Air Transportation

Measure explanation:

Comparabla to vehicl miles trzvakd ona
awaitable saat mile is defined a5 ona aicralt
sagt flown a distanca of ooe mile. Three
varizhies infloence ASM totas: senice
frequency, aircratt capacity and fignt
distanca.

System definition:

Scheduled servica fights out of
Minnaapolis-51 Paul Intermational Airport.

Why this is important;

ASM out of M3P iz 3 messure of the access
Minnesotans kave ioeffickant and conve-
ritent 21 travel It 5 alzo a0 mdication of

the state’s intarnational shnificance and is
ronnecticn 1o the global markatplaca.

Leam maore

MnDOT Office of Aeronautics
www ot state. mn ps/aany/
State Aviation System Plan

wwrw.dotstata min us o plarning s sp
bt

Federal Aviation Administralion
w33 0ow!

Metropalitan Alrports Commission

fitie metrogirports.ang

Sooroe MndoT

Critical Connections

Number of available seat miles offered on scheduled service nonstop
flights from Minneapolis-5t. Paul International Airport {in billions)

224
00 NZ 70E 195

BEHE O,

194 194 197 198 204

35 [ 35 [ 35 J 14 [ 36

37

; o
B Oomestic BN Intwmationad
Sowroe: 115 Burenu of Transgortufon Sialistics 7500 sgment data
Thie supply of air servica out of Minneapalis-5L Paul Intermational Airpors, typically
measurad in terms of availablo seat mibes, mcrazsad by aimast & parcant in 2013 and
another 3 parcent in 2014, reversing an 8-year decining trend since 2004 that was du 102
rombingtion of siring financial creumstances and broader economic conditions. Likewise,
damand for 3ir sarvica, typically measured in terms of revenug passengsar mikes, moreasad
by approcimately 3 parcent in 2013 2nd 5 percent in 2004 after 3 similar decling. Bath tha
Fodaral Aviation Commission and the Matropolitan Aiports Commizsion project confinued
modarate growth in passanger capacity

Airines ke tightened passanges capacity corsiderably sinca the high of 222 milion ASM
in 2004 in an affort to hold down costs, resulting in fuler planas on avarsga. In 2014, B4
percant of availzble seat mias owt of MSP weare accupiad by 2 possanger compared to

75 parcent m 2004, Unforfunataly, foller pfanas maan airlings have less incentiva 1o offar
discouring seats.

Scheduled air servica 5 also offared at sight airparts in Greatar Minnesota: Bemédj
Brainard, Dufuth, International Falls, Range Ragina! Airport at Hibbing, Aochester, St
Cloud, and Thief River Falls. Thasa airparts supporied approximataly 193 milfon wvaiabla
spat méls in 2014, down 1 parcant fram 2003 but 21 parcert abova the 2011 racant low
af 60 milfion ASM. Duluth and Rochestar airparts cantinoed ta carry the bulk of Graatar
Minmosota's ASM, although athar airparis sow cansidorable growih pimariy bacausa of
axpanzion of schadulad @r service 10 51 Chad i kte 7012, Unfortunataly, this expanded
sarvica 1o 51 Cloud was discontinoed m ihe first half of 2015, Dus 1o small volume, anmal

Number of revenue passenger miles on scheduled service nonstop
flights from Minneapolis-5t. Paul International Airport (in billions)

O 1S 1 < A O O L O 1]
Sowrre: U5 Buresu of Trnsportaton Siatisfics 1-200 soment data

a9 218 v=r wvl&Er o] dEalE A HIb A
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Pavement Condition Index (PCI) - Overview

Standard PCI Custom PCI
rating scale rating scale
100 100

type a5

J E 70 70
Fair

Distress |__\Sample fj:: o
quantity —/ PCI
Very Poor

I ...

m.arﬂy Failed

b WENT SEAVICES, Ma

19 219 FAA PCI A& W9 oA
(ASTM D 5340 (Standard Test Method for Airport Pavement
Condition Index Surveys), 2012)

(4) 8 SOCAAE=E FAPAES A HEd 2d 7le g Eof
(7h) ml=
M R, AR 5 ARZIEAIEe] A g e FstE o] 1980 HlRE RSk Aldie] Aisth
31, fAREEE vdHez Flm itk vEERSECN  5dnith Ekihe

Infrastructure Report Casdel ¢JstH 5dzt Hgd 2] o4k 2001 <F 1.32$A]
201392 3.6x3 <F U7t Sofutt. olof whet o4t gt ApeA] 20129 P.L. 112-141
% (Moving Ahead for Progress in 21st Century Act, MAP-21)& B|E3IITh. o] Wk
n=o] FEA s fA B diaks dHste] E2AAE A54 g4k FU3 AgA 74
g & oFslet= Wk FES Aot

/ot pazE
2% ==

e

FETEEES d
olmzz| VIAF £ . )
. EE XA 2 N 7

AR

e

% zeaE
2835 BT
: N 4

19 2.20 Moving Ahead for Progress in 21st Century Act, MAP-21 &%

7129 DOTS Z223 (% AA)S MAP-2102 duAon A4assn odd 43
S o] Avlue] QA fAelRe) Aol J1Ee] Zzade NAE TFE, 97
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_1
ftl
S g
o,

71& MAP-21

« A% @
o FNREER Azd o e ol o Eu
AA g 37 2 2
. NEEZOATE L3 o A A 3} S = A1 223 (CMAQ)
o &L ROl =R (HSIP)
o WEIT 1Y . o .
Aw w=2uzx A9 #y =
o ol AME D A sE Ea e o I Zuz A9 T 21 (set-aside from
HSIP)
o UEAAE 213

rlr

BE 9% Zzds Wt 448 243 499 Fulzh gdelopsly] el MAP-21¢] A4l
za@d 248 veln AR Zzadd e Az 34d ue g
o, Tt 2ol A Al BAIR o) FolAl gtk

=
A
rto
N
N
1o,
m
o

pacs

« Stepl: Z+2He] MAP-21Z& 723 Lump Sum 9|2
= Step2: Z} F(State)= A A oAArte] 71&E v &NF HH@% 3]

= Step3: Metropolitan Planning®d CMAQZ 2139 & A wjA % NHPP, STP, HSIP =
2l 72t 64.7%, 29.3%, 7% A WAt Zt F (state)©= 50% 7hA] ZEIF ZF L
I R

MAP-219 Z2adE5S 293ted 7 2 HES 23X 5= Zlo] HTF(Highway Trust
Fund)C’] o, ©] o4k Highway Account®} Mass Transit Account® 7% o] td A%

FAIZF HTF <9 tif2S 2AA8, MAP-219] diffE A ¥isgle B2 ok da=
’6}“1 o] fdess A Fa Aok Ae It 2 AHR F4e el (Performance and
Outcome-based management)= MAP-219] 7} dl4lo] 5= A gkdelt}. 2zt 4T u%
7 A S F¥ehe FAE A A HEE FHsoF dth. MAP-21°] A|Ast
Agrel A% ZE zzade 0o 2o,

e e
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= Safety: BE E2A A Aol WA= WEALL HAIF A

CiEd
« Infrastructure Condition: & X2 Z}AF A| 28 o] A A3 =3 fX

» Congestion Reduction: =7} 11&E2 A A# (NHS)9 wE AFE 44 74

= System Reliability: A 1w &/&% Al=gle] §84 S

* Freight Movement and Economic Vitality: =7} &% A28 A5 SUE 53 A&

A H A AA Zds)
» Environmental Sustainability: wE A28 AFS SUAZIHEA 37 HITE FA
1;1—/\-] ?‘5]—

= Reduced Project Delivery Delays: WA= 7|4 2
ZeAe AN 9 z2g $AL AdTdons Zz

— O = =-
A5 F7g

Zb 713mith X193 EAS dkdel A 3AlS zta 9ed, S-S North Carolina$9 70k
Aol o4k v Fajo|th, dRkA o S Ze F2d wEkA ks BRI = gt

= Maintenance (90% Mileage + 10% Population);

= Contract Resurfacing (50% Needs + 37.5% Mileage + 12.5% Population);
= Secondary Road Construction (County Mileage/Statewide Population);

= Powell Bill (75% Population + 25% Mileage)

Strategic Mobility Formula (J=F8 55t 32]) o] wehra dibs EHjsh = skt 2
A (1) Division Needs: (2) Regional Impact: (3) Statewide Mobility® &3l z}z}2]
FH el = o9 Zlelnel2 Fulshe gl R dite] EujEt}. 7|4 Division Needse A<
o] FAAA LA QR St FoRA A dite] 30%E WiFsteH, ole BEE A9
Fad 5 ettt visEE A4k QbeA H7FE st AR A GARRAS] od e A9 F
8 (Local Ranking)ehs B7FEdl 50%<] 7FaAE wiliEsty UmA] Al 715 50%
teAE Wt A9 Fov 1409 A9 fA#YANFARY MPO 2 RPO(Rural
Planning Organization)olA 2743ttt Regional Impacte X9 WA $HAT-HE H7kske

>~
=

N

date g AA dite] 30%7F WiFHL o] FioAE AHE 8 HrlegEe] 30%9 JMEAE
7 | 47FA] AR HrraEo] T0%9] 7R E 7HRITh upAl9to 2 Statewide Mobility &

5o AR date] 40%2 MATEY, oZINE QA A4 WA B A AR EROR 3
=2 ST Yk ol ANT AAY =Y Z7)o) AHAY mdo] AT Agd] FEE
Hlsh AERUE 2P LS et T AR DU 271HE BE 42 G

29 0 GAA lstel RS AY d5e e AGATEE A Bgel = A4S
2 % 9m, ol 5449 fA% FUIHES 2 5 9
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# 2.11 North Carolina n&5 o|4te] A4 55w o4F v =2
D 37t 35 il
o1y 2= :
AT g 29 4= 2 (Local Ranking) 50%
(e oA %A A (Congestion) 20%
CoT n) & & 7H(Benefit/Cost) 20%
Division Needs (30%)
oFA (Safety) 10%
Z 9 <= Q (Local Ranking) 30%
Aol m A= 1% A | (Congestion) 25%
A 459 H7H H] & & ¥} (Benefit/Cost) 25%
Regional Impact (30%) ok (Safety) 10%
H A/ 2 A (Accessibility/Connectivity) 10%
E ] x 3 o)
2 ojoqu o] o] £ A TR z<c,7<ﬂ(Conge'st10n) 30%
B H]-& & ¥} (Benefit/Cost) 30%
(AR AA A H7}) _ . .
. AAsA A H (Economic Competitiveness) 10%
Statewide Mobility
(40%) okA (Safety) 10%
(o]
Multimodal, Freight and Military 20%

n=o Ae AdE FATAeEds Ad™AF(Health Index)® NBI(National Bridge
Index) 2 A&H e FHAZE vt R o|Fojxx vk, 1du, ey - A7 A&
o2 o]Foizl A ole} dkdo] Fo] A= e i VT4, HEHY, R 5
& aEste] Agsta ok AelEyol o] A% NCHRP 12-67 Eu]oA AAlete mdf
A#AA 2] o2 HAE  (Multiple- Objective  Optimization for Bridge
Management Systems) B2l& A&t Jon, Fa AR AH, 9= T e &
& EV‘(Utlhty Functlon)% g&ote] H9 2 ISXE Akt & 2.12% vw mEAA
o FAAeH AHIE 8ot Uehd Zlolth, £ AFdME oAEA Al FEA s
dF ZFQ“OPO% ApA A o %ﬁ’““}‘}iﬂr

o>
=
B
S|
il
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X 212 v WHEAHAEY EXSAEY AL

7 ¥ $HEAAE
e 1e |- AAA(<E5/100)
BARHT | nzea 345 Pontis #4W B8RS AT

o 2}9]] o] st :

Aok, Ay Fon
W& - RAAS L 13 TE wF 3 JAEF AF B
odtole |- AFTEEPsl BUAL, FRY 2 =l O 241 43}
zzeltt |- NBI 4d 57 % 724 A=

- NBI &8 &+

ol BEA] 2= A El = o] &l

U]/\]7}- AL SR = NBI o e) ]0]'

HsH 4
AW NBI AHlsd 4 25
oWt 4 NBI AeisH 5 2 6

- NBI 48 &+
R 913 NBI 4 Hl
715 NBI A

49 |- NBlL HHlewd R 724 HtE
A=A |- NBI AHles, %24 FHde, =43H &
(W) =5

3IF FAHEE 20089 Infrastructure AustraliaE %3l Infrastructure Australiats
Infrastructure Australia Act 2008 ®<tel A, <dxel A&7} (Infrastructure
Sustainable, 18)& H7leta fA1de] oAbdid] 2gstn vk, 2014'd 3¢ Txd 7}
£ version 12 3A 6719 HvlZ YHx, 7 HepdR 1~4709 7 aelE 7Y, 72 71|
adE HrF &5 Hart i H e FHE A dn Ao i AR QD HUF AR
(Performance measure)7} 70d= o] AEEH 7t Hrise FH2 740 doh. 442
2 6719 FA4l+= (1) Management & Governance (2] AA); (2) Using Resource (&8
H]¢ 2 o4#]); (3) Emissions, Pollution & Waste (24 W& 9 2287]); (4) Ecology
(A=) (5) People & Place (A9 F71): (6) Innovation (Z21) o2 y¥ o] 9lo] ©@7]
o] &8 HE Hues A7AQ #HAA Y AAES] AE7tsde AFste ARE vtEe A
d< & 4 vl Financial and asset management reforms ZZI1e] A& F
dE5s FAsta 565700 Dot TR, AEE 9 7 SR7|8E #AAE 1t
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o,

>~
2

Fotod At WX wlg AbEE Tk 84S AlEEl U SuldA =R £ 3
2 7149 H3AHE B TRk AHZE do. 2/ FRAE AR E g9dst
H(Institute of Public Works Engineering Australia, IPWEA)oA & Et} H3+

S o 9% ¢ gle AIAS LRt A Ed 2 Eee T3 T

37
()

o)

2R

ol R
2
ox rr

F 213 =2 3 AR A

Aul & AeAE

* A4 9] & (ROD
cAdE Be 7 Zolkm)d Y&

o ut s AEE Aqu o] diE AR SR
cS5A A e
G e E S o = g R o
cwng A
<1 1000 A%E Abar Bl
C T AAL/ AR AA ATE

- CAEAEY e

= _
CEHA 2R E )F S
cZxe] 7 (xmm 23 W E25FH Fx AA
*71E A FEAA Bt Ag T8 SR -5 B 03F A0
c ARl A AN BAE, AerE EAE W E(%)

(th) 71k =7} At

20143 Ayt ARl @3 2014-2015E AFA o= d=zet Al 2qkate] B o
At Aol FHE ). o4t Al BAL Qe dibe dEgoEHN nE] A&S w5k
oAb mlE] e E7] ¢go|t}. Reports on Plans and Priorities (RPP)E &3 7+ 54
H AEAg S vetsta 22O, Ag, dF, A% 55 7IVe R AAA it ek oA
AE HPct, Adzga e o4k DPR (Departmental Performance Report)S 7]HFO &2

Ko
ojFoAH zt Zopd RPPE ol drh. wEFEe it Ayt wE=(CTA, Canadian
Transportation Agency)®] Canada Transportation Act ol <Jalx A,
2014-2015 oiHAIG = 0.2439 227t v = Qlet. 2014-2015 o4k Ad% givjste] A
A Wzt "2 glov, thgol 3719 Ak 7o wheh 221t

» Service Excellence: CTA® RSS9 Ay o= A4 7] 95t ¢
* Regulatory Effectiveness: =719 Y=ol J3telil =7} wgA| =g AA= HA
< FEA717] ekl ARAow JhA

= High-Performance Organization: ¥ 5%

FEAA A" MHAE AL AS BT

Infrastructure Canada 52 9% A3 Huoe &% Fopd o2t o) AgS Ho|Fa
0] EOo
AA o 1

e, wEdl M 2 35%, dEusdl 22% & Hvista
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Target Funding by Major Category*

Transportation 35%
(2,253 projects)
O Green Infrastructure 18%
(incl. Wastewater) (1,407 projects)
[l Public Transit 22%
(107 projects)
[0 sports and Recreation 8%
(666 projects)
] Drinking Water 7%
(816 projects)
Culture and Tourism 6%
(233 projects)

[ other 4%
(248 projects)

Includes Building Canada Fund — Major Infrastructure Component, Building Canada Fund — Communities
Component, Infrastructure Stimulus Fund and Green Infrastructure Fund

a9 221 Ayt et B it w2 A g

>
i

o
N o
£

{0

off &
o
N
ko
o

i
2 ofm
Ol

it Wi HFH 0w At s (QlEzepleAEd e, AR
i ol Folzint, 2pitae] SdsldA = &5 olsiBAAtE st FHAS
A8 (Long Range Financial Plan)e] g4 A WA, 22
g & Adate BT =79 AAE Jeta Fagitt, ok o] & 7S P7]
24 (Office of Infrastructure)©] FAstdoed, 24 AdE 55 F7HE F 9
§oellab A &8sta gl
22 AA A7 BolA e whE, iR AXAE 5 AdAE Qdd =1
©317] $lste] AAA ol et AA AR ZIHkA A el FEeka et A
2E dzgE e HE TV Heko] 29 YA FAINE T AL
T(Information Communication Technology) $1Z&}E At V‘qu ZJE«]
g # % 8ol 7hsetEs A 1z E @H] st "’E% W7EEE % 33
A

1
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2PN >
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(5) SOCAAE Wi Boew AP Wt AA Eof
A=, Fo, TF SollAE ARRZIAIE el 3 Alnet 33 2 FA AME AE F
£ TR57] Hste] 1=t HUIEIAME st Utk ol I7ts dE 50 "= A%
%7}0143}7]1 A€ 3] (National Council on Public Works Improvement, ©|sF NCPWI)el
oz} HrltHuAE Hay 0]’55\0“% NCPWIE A ETS 87 oKD =2,
T, @ T, @ FAY, O AFE, © skre, @ 18 #HAVlE, ® Fd H7lw) 2 FEst
AETSE e dA ANEEY =24 e A% 22 AHd tig BrtE 73
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sF9th. 1988 NCPWIZE #IAd &, @Al nla 253537} o]of wro} Qe HrlHurE
st ik Ayrhe] Qlze} e uA = 2012»1 Avct Qlze} Hriax Z2HE 39
A3]el o) HzxE LPHAtt ZZAE FFALS = vt AEFI, vtk FTAEE
3], MUt EEFE], Ayt AAA %LOE TP o ZRAES Fxdla P A
2 A 2Es GEeth AEHATS AF- g - A - o] FEoR Fofgoay Hrie] AlF®

E9, 579 AZer ZAnAE dAde] AR Auel EFAAUR 6] o8 B
Utk &5 =gt HriEnAE 199949, 20019, 200549, 20100 ZA F 43 IyH uf
A S et B SR S0 R 48 ol Gl S A A9 2
ze} ) fABe) PRE SR A Fol FF Uold WS A T dFel
dzet PriEaM e du ESFEs]d ofs e o ?:54_2]]77}7(] 2003, 2004, 2005,
2006, 201040 HAFer] AH(PFUE B, AN, Hojdds ~3sdE U=

9= 298 AN TR A9l wjd wE Aol 92 A= WrlnAY ERE Q=
2 gae] U@ A4 E2S FESD, 97 AT @ AT AHAE AN 9B 7

% 12 9% Aot Wobe] Axe HlLAE YolREZF o) WD Yok
S| 3

BN G5 F 107 Bok(E, AN, BN, B2 39, G, =, A7, AR
4, ga)el el Bk AAEG 2012460 E GRed e T 84S A4, <

ot 99 44 49E A8 U5Y 447178 vhe v )
SN AEH vst g, et HrRTAE F7h R A AL Azeh fA B o}
FasThe S A4F A AdRor, B9 FHEe Axeh fABe BEYL Andt
7 skl AARS Bl A AY o] e /g siskch Bv) A w3} o)
g, 93 AN 55, dolzelgaRe JANRIEES 19809 FuRE A A4
9 das W ANE SYdd 295 A0

HATY APAGAE ek ARBY AFA AAo] o] Fol o] F, AYE fABY A
Suo] e H2E AomA dzeh ANEd U AR B Py el $HHoR Be
stk Bestah webd, Qe B AAE AR FAweldA AgEE PRt 1E w
Az 9D, Bl dasl 292 oA w89 Pxz YPAAY. Ed e AUES
AATIL ALg ek T ola] YA} Aejeks ARS8 TAH T, o 5e] Az} Hohu
AE AP A el Felshe AL DT BHB AZg NI Wik o wuA B
7

.

b ot Aot Ba RPAY gng Az
Qe WrhusAE Sne) ge A8 Ax Azl Ha 47149 wa Ak

& ANGD, o el@eb] AT TAN PAES ANGD Uk FW 3 297
W B4 U=HS A4 % AYSE $R BRE AT T A 2 B A
Sha gov), S/ AZekE BAA, A, 24 BN Bk, 1 Azl 7))
Qe Bl @xu W AN Y, AN AR e A 08 2 8
I Svkel Qe JelE AE) el Fascl & 98 Aea gt
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2.2 L] A|E SiE

2.2.1 LY A|Z Sig
(1) A1 273

A2AF AAES] b F fAHE 71EAE (2008~2012) SABI] FF AR FAE dIY
#e)o] g EAAEZALE G v} Qlth(@EA A ek

oz ANEdE P, 2010), i AEE
S AEH g 1, 2Fc, SFHEE 20008 FE 200839 61 B9k A4 -Ade] Az B
ke 2% THY HE 579 AolE u (= dnEr|EH e, 2012).

ANDAE fA] - BeEol o] 7P dgke] & Wl Al RIS B3 Ay #FAER
#ejstn e AlEEY EFo g2 Aoz Yyttt oF B0, Z2u®d WA AHEEST
54.1%7F 7A3A4 159 o2 Yegon 53] =/ ¢ T2FAL AAE F 159 o] A

600

400

200

PPN =2=E 22X EEZA ME2A| 7| Et
Oi540|W m15E =2} 254 o|W O 5
9 223 Y FAE E2uEe] FAidgy FEE

T2HYE HA AEEF 86.4%7F AT 1564 oll®: Uegton, 53 mmIA AIdE &
15 ol AldE HlFo] 2(92.6%) A= et
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B PNT| ZOIR| K| SRIZIBA}
0154 oL m154 =0t 284 o[ 02594 =2t384 o 0 PA =2t
9 232 BYFAE FE AHE] AANAF BEE
TaokrEAE] AAEC e AFAs EXE BN Ay FyskeAE AIAEY A9 264
qol AdEL glor, 153 o AJdEo] tHE(93.9%)¢ Aoz EAXEAT
IR K| 7| AR A2A| 7|Et
0154 O|Lf m154 =2} 254 o|L 0254 =234 oL} 0 PA =1}
o9 233 B FAE FFFAY AR AN BEE
A5 gt AHAFE EXE A3 23 A=E59] A% 159 o] A=E H|Fo] 57.3
= A&t o 15~25d A=Eo] 30.2%9 H|ES Ak, thi-Eo] AEEo] AyA
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B v S

HAAAF 7| ZAAR EUATR A 51

0154 0L m154 =1} 254 olLf O025A =1t38A 0| 0 BA =1}

29 234 BEFAY AE2] ARAS BEE

(2) SOCAAEE S+ & FA ] A
2

Z7F FaArgel Ropd FIARALEAMC mEwW, 20099l 2018E7HA <F 90%
1,1009 o] SOC o} 47 28 AP ez oA n Jrh(=3)d 2 A4, 2011). o]F o
94%7F E2, X T n% 3 ERF Fokl AFHol don, Fad 2 AgdeA] 5ol A
woke] A% % 6% A2 FFHET. 20103 A9% A4 B8 24 A7, 20119%E SOC H

date]l A% <ok 25% 1,1069 4 =R, T8 AL - FF -3 FAY 5 1

ofnt  Ho

s
2 F
o
2

2 ERF 2ok 80%, WAl £oF 20% F=7F FAHEATH (=3 1, 2009).

2,000 1,788
1800 4 4577
1,600 -
1,400 -

600 -
400 -
145
200 A l |
o H i . : : ; : :

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

-— -y o ot -
- ] - e e
— = x| —soc 2o g7

29 2.35 SOCHEF FAFAH] o2l (=53] A4 2 = 2009)

27h SOCAAE AR o4 28 AEa BH, SOCAAEE A% et 18002 e
Qo] GATeFA B ANE AR T 0.3%, A A4 dH 8% Awz, AAE
o 1/3 7t#o 2 FHEn. B3, FENGT Asd oshd, 200495H 2008d7H#] 5zt &
2RE BEeAdel A% o 72 619 Aoy}, fAF %L B F 10% +EA B
7,6919 o] T,
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T 236 =2 FAEE 9 =Ry (s Es| Y, 2010)

aA :?LH ER9] 'sz] ?Hl»t— =2 A23%, A8TE W ERo] fAHS Tl B F3 A

2 AGARE AT Wol ARHL stk ol sy,

EE ditms, 59 3 FAAE, J2la asaE $o
2

, ,234
GHE. QTS 35.7%9 8210998 24 FA@ Aoz LAHGT, Ea, T 9 29
AEE ER gAuse] 18.7%9) 430999, AYE, A%, FE fAupuE A4 E
2 FAEFHY 247 10.5%, 14.6%, 6.4% =

ER AR 19949 gt B3 AbaL o] Fol] A EE b dEd #e SHH S A
1, 2% A= Wi Hd Al S AsletiA FAES o 4ke] 1993 4,707 oA 19954
= 2 2k 2% Jhto] Z=7tE Ao=w

9,343 ez F43¢] T7lelia, 2014d¢= 2.3292 u
Bttt =2 T tiH] =2 fAESE veE HES EE, Aedia Atk 7l A
1991~199497A &= W& 20% v Feelley, 19951 27.7%% F43] 2 G
g WHEsitrt 2010Lﬂ ~ 201497k H2 5%t Wt vFT2 oF 28.8%F AAGIAL Qe
S 2 ZAEAY. FF SOC dit aR At FAF gAY, o] HSE HAHor 7t
Ao R o /g ME‘r.
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ot
(o]
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O 2372 FA] R fAER] H (s EalE s, 2015)
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AL A EFHE 20099 1.229Y 25 Yedlon, 201494 = 1.35x2922 5 7t of
& 12.5%9 371 FAE Eqvh. d¥HEEE 20099 5,3919€0A 20149 6,1969 U=
4 5% S7FtRa, AHHEE 7889UdA 14749902 87.1% 57t EAIEEE 5,2959
QoA 58449902 104% F/hHdeh BE R B4 oG85 MFe A4 B
FAS AFoR & AS vEF 20%9 Aow FAND vk © EANE PR %1 %4 3
dol HFo] W WP AW W DEUE AF2 KARF FA HFS AALGE o
12-17% Aold), A A4ES) A% A2 Solh AFEAZL 3718 GReR dekel A
b A MFE 201048 FHOR 43 oL FAS Holn Aok
#* 214 A% FAEFH A5
T 2009 2010 2011 2012 2013 2014
dnrE & 593.1 619.4 613.7 601.6 601.4 619.6
AEAE 78.8 96.6 108.9 138.0 143.7 1474
EAE = 529.5 519.2 433.9 491.9 531.5 584.4
A 1,024.4 1,235.2 1,156.5 1,231.5 1,276.6 1,351.4
20149 AwHES nEAEe fAB dAre 7,6709olm, o] F LA fAB o
A AL AA AZANE, A B AFE 9 288 e 3049990 2
ATt dit FAE HES BEH, 20109 1,2119€04 A2} S7kste] 20150l 4,691 4
& lsasn, A wFE AE RS AT b hasds vee 94 e gt
Aos AN, AR WA, AN AL, U2ALH FHE NG otie] e
MES AL Yok AV A9E AUE AY B GATFE Jro] AEAE urh BO
w, 714, AE oA, T ARAAT PEE AR 208 we MFS AAta 9
= Aoz #AYdn
E 215 AE AME NG HEQF FARG AL, w9l 4o 9/%)
T 20109 | 201149 | 20129 | 20139 | 20149 | 201549 A
(1) 1&AE W= 0.0 0.0 40.0 48.8 45.0 50.0 183.8
7174 H] 0.0 0.0 30.2 32.2 21.0 19.3 102.7
T5= NE 0.0 0.0 9.8 14.6 22.5 28.2 75.1
i 0.0 0.0 0.0 2.0 15 2.5 6.0
(2) gHtd % Wk 121.1 133.3 190.0 284.2 259.9 419.1 1,407.6
- 7140 16.0 10.8 18.9 57.7 41.3 86.0 230.7
A3l o A A 18.6 39.5 28.5 29.9 41.3 69.7 22715
R 0.0 0.0 20.8 40.9 29.1 54.8 145.6
- TEHE NE 24.2 7.8 11.8 31.1 25.6 39.1 139.6
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S A 0.0 11.1 7.4 26.7 29.6 42.9 117.7

- Wy B 46 4.0 23.6 24.1 16.7 14.7 87.7
- 2WAA 12.0 95 20.3 8.0 14.1 21.8 85.7
- 7]E} 457 50.6 58.7 65.8 62.2 90.1 373.1
)
A 121.1 1333 230.0 333.0 304.9 469.1 | 15914
(1) + (2)
o A v F 16.9 184 31.1 447 39.8 - -

A, 9A 0 (2001) 1,98270 — (2010) 4,0567H).

_53_



FwEns) 2 Bz

£0,000 %00 120,000

i

40,000

600 80,000

30,000

20,000 300 40,000
200
10,000 20,000
100

03] o4td o5 oeld o7d  osd o0 104 114 03d o04d o5 oed o7 osd  ood 104 11y
2= A=
() AT A5 2 Fo (b) ALAA A5 2 F

O (42E)

180,000

160,000

140,000

120,000

100,000
80,000
60,000
40,000

20,000

03d o044 o5 o o7 osd oo 10 114 03d osd o054 o6d o7 o8 09 10 114 124

() A=A 2 ALt 5 (d) S+AIFHE7]

a9 238 ShAAA B2 AYSAIE AFA GG A T, 2012)
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2.2.2 2| A|F &

(1) A TR 8 A97s A%

-9l SOC(a%E ¥op) FA-H4 T2 ddks &8 W, OECD 39=& GDPe oF
0.3%% SOC(F)Y A - B2 TRt U& Ao2 Yeyth AfdY od& AR B
W A 0.7%, FAES 0.3% 2 GDP ¢F 1%E SOC Eoko| Fxleta S &
AU

7 3 I e St et b T et o s et . e

1.2\‘* -

1 IR i e

Hoe— e OECD excl

%o.e S n japan OB

-—WEC
15

o 10

02+——m———— - 5

0 p w ~ - ) ~

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 E g 2 g g % E g g s g 3 § g
(a) SOC F=#H% of GDP) (b) SOC F#F = A - B9 HF

19 240 OECD 3|¥d=re] SOC(2L%E) FA-H 4 F2F F0](1995720101);
CEEC: &% % TH9 =7}, WEC: A9 =7HOECD International Transport

Forum, 2012)
ALEAZ) A% GDP 18%% SOC(E)S 4 - e FASL Aok A2 ua
A ot 0.5%, FAIESF Fobddl 1.8% %A GDPY 2.3% d33dle= o4Hs SOCH)
FAFstaL AT

F 216 NEEAT ] SOC(ALE) FA - B T2 34 (2008~2015)

FHE SOC F2

A 9¥ SOCHFAHGDPY %) (GDP9 %)

A
o} T 51 7t o} B A4 e
1.7 3.1 1.5 3.0 4.0 3.0 0.5 1.8 23

(European Investment Bank, 2010)

old Hla] = GDPY 0.26%% SOC(E)e #A - 852 EAstn g Aoz et
o AAZ BH A Fokd 0.85%, A - B Fokddl 0.26% =24 ol= GDP 1.11%
of 4Pt datolth E 2.2.16% $elke wERoke] FARS FA FRE LhER Zoltt
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¥ 217 2y SOC(L%E) 4 - B4 T2 F4(2008720154)

== Az A
2 DP o o o
A | B Ad | B¢ A4 B
FAN () 1,173 | 5.60 221 | 781 | 440 | 0.81 | 5.21 10.00 3.02 13.02

GDP2] % 100.00 | 0.48 | 0.19 | 067 | 0.38 | 0.07 | 044 | 085 0.26 1.11
* Al =3 o A A A 2010d = SOC o4k B = 7hA) 78 -8 Al & (<t
FART: FEHIFN 2010 2R THS FFHEFA A

=
MerER, AE=AZEEAL B - i+ - 35 - 24 BAEEgA FdaA 2

RIS

ai

AFAR QA FAAN N §A - B TN e Fo

G AdAG AT A FS Y EE mEd, AA AdAge] F FEE 20079 1€
7o R o 4% b 2R FAEH, A Hd 5~6%9 AV GEi A&E Slelgtn A
FE 3 Aok, A= oln] ALE|7|HE A B FAE R Gdsta AR AR 7E 7o
oA glomz AEEY w53 9 Ade] uSdte fXHEd B FAF A gt
2 So] AR AL A 1097 AN A FRIt 10% A% HAasdoy ¢xoe B
AL 20% 71V S7bsta dle Ao R UEyth dES AYe ool I7tECA = 2000
d 71Eo 2 2016d7M4] Hat 5. 50704 Z3E Aoz AYgEa ok

= u&e] Z1apis]
& T ¥ PEWE
80 =
50
40 198011 S EL - 11E 81
20
10

01807 7917 7921 1931 17941 1951 7961 1971 1981 1991 2001 z1aspis
~05 ~15 i~25 ~35 i~45 ~B5 ~65 ~75 ~85 ~O5 ~04
AR ADIWIAT|1S2E B0 Ztal

22 nige| Hapis]

b o [ 30 2 18191 =, o b IHA ]
M) ® AT, SETRTY U8 0y g
010H01FE 088 : '
4 i :
01901 1911 1921 1931 1941 14951 1961 17971 1981 1991 2001 zisprcs
~05 ~15 ~25 ~35 ~45 :~B5 ~B5 ~75 ~B85 ~05 ~04

AIE)CEAIBIZZTEAINAL =3

29 241 v AP w25 AH(LE RIS A, 2006)

na E5ES|7F dxe Qlzet 7 BaA (Report Card)ell ©J8hH, 20019 BA Azt 2
o iHE < 26009 geigiod, 20134 E.l_/ﬂ"ﬂ/ﬂ 173% =7v8 <k 4,5009 Eei7} vj
FApEolop gvpal HuE 1 itk W= A oln] 2003EFE wE B A =zl &
2 Feldato] AFAM S ZTke] A Z}o}oﬂv} o 2A, 2003K5E] 20144744 A7
oA 23% Aag v, &9 2 #Edibe 6% UK nEAA Y] w=5st xlgEs

o

J o o2 L ko
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= A9Ea glen, 20309714 ERFE
b=

€]
FAEHEE YT 2459 Do uel FARF ¥ Go]
o

Billions of 2014 Dollars
2003 to 2014
250 6 Percent Increase

/'\
200 - - \/\

150 Capital® 23 Percent Decrease
/‘
=7
100

50

0 ) L | | L | A 1
1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011
Source: Congressional Budget Office based on data from the Office of Management and Budget, the Census Bureau, and the
Bureau of Economic Analysis.
a. Dollar amounts are adjusted to remove the effects of inflation using price indexes for government spending that measure
the prices of materials and other inputs used to build transportation and water infrastructure.
b. Dollar amounts are adjusted to remove the effects of inflation using price indexes for government spending that measure

the prices of goods and services consumed by governments, including materials and other inputs used to operate and
maintain transportation and water infrastructure.

a9 242 Vs a3 A dzE e AE Fol(72014)

o= AE AEaL 2 @GH] FolE AWEY AtEA BHoh 2 9 A #ed AeEE
2A1Z9] H|Fo] W 53~58%5 ARGt JE Aoz EAF ry. =2 oAttt B 1995
d 29 9 AR FdHo] 50%E dolpen, 20009 o] FHH= tEk Algteldizt & 2
FAESG dato] 5:5004 55:4.5 Fxo Hl&S fAgt Qe Aoz Yehda eh(@=aA
AT, 2016)

¥ 218 v AMEE Al ERF 2 gd] Fol(F9: o &Y, %)(US BTS, 2014)

TE 1995 | 20004 | 2005 | 2009¢ | 2010 | 20124

Al 1,430 1,864 2,445 3,108 3,173 3,198

e AR A Z (21 91) 602 863 1,048 1,356 1,459 1,388
Al 9 B FAH 828 1,002 1,397 1,753 1,714 1,811
9 B FAHe HE 57.9 93.7 57.1 56.4 4.0 96.6

Al 900.8 1199.1 1473.4 1930.2 2035.6 2062.5

- AHEA 2 (A1) 447.6 628.9 751.3 10175 1131.2 1101.9
e +9 2 FA 453.2 570.2 722.0 912.7 904.5 960.6
9 2 FAwE s 50.3 47.6 49.0 47.3 44.4 46.6
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F 219 v= AdE FASFE Fol(GDP tiv] vlF, @9l %)

T8 2006 | 20073 | 2008 | 20093 | 20104 | 20113 | 20123
ANEE B2 2 &9 1.8 1.9 2.0 2.2 2.1 2.0 2.0
AEE 9 2 FAESF 1.1 1.1 12 1.2 1.1 1.1 1.1
T (FSAT) 19.1 19.0 20.3 24.4 23.0 22.9 21.8
SOC o2t (AR 1.0 0.7 0.7 0.8 0.8 0.8 0.8
dro] o=z} FALHEAE(2014~20209)S ME AEEYH ArHEA g S dAzer $
Hole Aoz ME AEAE F =2 A& A48T N2 HEdH 71 2 vlwde] 20149
of /g 2 L8E3 Qo FEWEAL o= fdnitt AE AYS AFm Ut A3E =
% olxgl Aoz olgle] WAL AL T2 di B2 gk Hoz FA3 hd Fr)e A
A HFE AYE NPT 5 gt 20149 o]F AAA Az ANEEY Ah 2D ASI)
Mol ot &8 dite] 55%E YT AL ugt olE EAH oz AIQsHAl H AT
dEo] 2013d% Q1xZg} =T 35lof| tl&slr] 8l AHEe fxEe] 2 784l B8 oF 3.6 4l
Arolth, HA SOC o2ke] 10.1% ol A 7ekebd, SOC A4t 35% AE 55 =%
olxzglel BHEw v goR 403 Aotk T3k Ze 3 GDP7F 480% el AL 7etsbd
g GDP UM] 0.7% o9 s9% dxg =5slo gi&et A 2 44l v o2 xhggh
Aolt}, dH dE FHHEE= o] H|fo] 202349 4.3% ~ 5.1% 4 FFo2, 2033d0E= 4.6
Z ~ 55z dlog IAA 27138 Aoz Asia ot

T 20134 20234 20334
A B A HE 3.6 43 751 46 7 55
GDP tiH] H]ZF 0.75 - -

# 221 ¢ SOC <4t 31 GDP wiH] H|S Fo]

T 20094 20104 20114 20124 20134
SOC <4t 10.1 9.3 9.1 9.1 10.1
GDP tiH] SOC |4k v 2.1 1.9 1.9 1.9 2.1

AIA w3k AL A A AR - 71713 Ao R vnE, 2008 oF 27.779 2
2 FEold AlA HSAHAL FA 9 717 A 6.0%9] A¥T BFER FF 5d 9
20139704 47838t oF 37.179 2] FFo R 44T o] SHUT. & ok AAATE
o ostd, HSIAA 7le A= L&Y Ffol® FF 201587419 BE A AT ES
20087HA1 9] AT FESQ ABETE T B 3% FEOR ATt 48 FASUL A
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23 v)oha) PAbe] AIERRE ERAE Bop} 19%2 /44 av, Hl%‘—ol A3 27km
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