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HI08 ECATERRE (Singapore Aviation Academy)EESSEfHFEACK S il 52
% (University of California, Berkeley, Institute of Transportation
Studies) & TERR 235 T2 2 (Airport Engineering Programme) » FF55
T2 E RIS AT E &R - FEEMIS TR B B S A, - FE iR
1%~ ZBIorAT ~ SR ST IR B S 7= - (EE2 B RSN ~ 5%
RS S HERE R, o 4 et R = IR - R By T S R SAIFEET ) (Adrport
System and Planning) ~ " #5255 F1#E2% | (Airport Design and Construction)
Ko U i54Es€ ) (Airport Maintenance) » ARSNNAH IR "5 58008
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WEEK 1 ATRPORT SYSTEM AND PLANNING
DAY/DATE : N
TIE MONDAY 31 JUL 2017 TUESDAY 1 AUG 2017 WEDNESDAY 2 AUG 2017 THURSDAY 3 AUG 2017 FRIDAY 4 AUG 2017
OPENING CEREMONY AND
REFRESHMENT Airport Planning Process Airport Configuration Passenger Terminal Passenger Terminal
0900-1000 (0900 - 0930) (Continue) Planning Planning (Continue)
Dr Jasenka Rakas (U(B) Dr Jasenka Rakas (UCB) Dr Jasenka Rakas (UCB) Dr Jasenka Rakas (UCB)
1000-1015 Introduction to Airport BREAK BREAK BREAK BREAK
Planning
1015-1115
Airport Planning Process Airport Configuration Passenger Terminal Passenger Terminal
Dr Jasenka Rakas (UCB) (Continue) (Continue) Planning (Continue) Planning (Continue)
1115-1215
Dr Jasenka Rakas (UCB) Dr Jasenka Rakas (UCB) Dr Jasenka Rakas (UCB) Dr Jasenka Rakas (UCB)
Design of Budget Terminal
1315-1415 -Singapore” s Experiences
Airport Planning Process (1315-1445) Airport (on‘nguratlon
(Continue)
Visit:
Passenger Terminal 3
1415-1515 Young Swee Ying (CAG) (on concept design)
. . ) at Singapore Changi
Dr Jasenka Rakas (U(CB) BREAK Dr Jasenka Rakas (UCB) Study Period Airport
1515-1530 BREAK BREAK
Managing Airport
Projects
Airport Planning Process (1500-1630) Airport Configuration
1530-1630 (Continue) (Continue)
Dr Jasenka Rakas (UCB) Stuart Ralls (CAG) Dr Jasenka Rakas (UCB) Kueh Lip Kuang (CPG)
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WEEK 2 ATRPORT SYSTEM AND PLANNING
AY/DATE . , . |
TIE MONDAY 7 AUG 2017 TUESDAY 8 AUG 2017 WEDNESDAY 9 AUG 2017 THURSDAY 10 AUG 2017 FRIDAY 11 AUG 2017
Capacity and Delay Airport Demand
Land Use Planning Traffic Forecast Analysis Management
0900-1000
Dr Jasenka Rakas (UCB) Dr Mark Hansen (UCB) Dr Mark Hansen (UCB) Dr Mark Hansen (UCB)
1000-1015 BREAK BREAK BREAK BREAK
1015-1115 Land Usc Planning Traffic Forecast Capacity and Delay Airport Demand
(Continue) (Continue) Analysis (Continue) Management (Cont inue)
1115-1215
Dr Jasenka Rakas (UCB) Dr Mark Hansen (UCB) Public Dr Mark Hansen (UCB) Dr Mark Hansen (UCB)
Holiday
1315-1415 . . . i
Airport Environmental Traffic Forecast Capacity and Delay
Issues (Continue) Analysis Workshop
1415-1515
Dr Jasenka Rakas (UCB) Dr Mark Hansen (UCB) Dr Mark Hansen (UCB)
1515-1530 BREAK BREAK BREAK Study Feriod
Capacity and Delay
Airport Environmental Traffic Forecast Analysis Workshop
1530-1630 Issues (Continue) (Continue) (Continue)
Dr Jasenka Rakas (UCB) Dr Mark Hansen (U(B) Dr Mark Hansen (UCB)
L0 =]
%2 BRIER ()
WEEK 3 ATRPORT SYSTEM AND PLANNING
e QY/DATE | yoNDAY 14 AUG 2017 TUESDAY 15 AUG 2017 WEDNESDAY 16 AUG 2017 THURSDAY 17 AUG 2017 FRIDAY 18 AUG 2017
Airport Utilities
Site Selection -Power Supply
0900-1000 (0900-1030) Examination
Chee Kay Hyang (CAG) Lee Ngai Hung (CRG) 1.5 hours
1000-1015 BREAK BREAK(1030-1045) (0930-1100)
1015-1115 Impact of NLA on Airport Other Services
Planning -Water
-Gas Supply
-Sewerage
1115-1215 Seoh Zhi Wen (CAG) (1045-1215)
Khin Maung Lin (CRG)
Air Traffic Control Design Concept of Fire Study Period Study Period
1315-1415 - Air Navigation Aids Station (1315-1415)
Teng Guo Jun (CAAS) Toh Heng Hock (CAG)
Obstacle Limitation
1415-1515 Surfaces
Fadzil Md Jakaria (CAAS)
) Visit to Fire Station
1515-1530 BREAK (1430-1630)
Overview of Air Traffic
1530-1630

Control

Lee Cheok Weng (CAAS)
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UC BERKELEY, ITS-SAA AIRPORT SYSTEM AND PLANNING
31 JULY - 18 AUGUST 2017

University of California, Berkeley, Institute of Transportation Studies

Dr. Jasenka Rakas Lecturer Civil and Environmental Engineering

Professor Mark Hansen | Professor Civil and Environmental Engineering

Civil Aviation Authority of Singapore

Technical officer (Communications/ Navaids
Mr. Teng Guo Jun Aeronautical Telecommunications & Engineering
Division)

Mr. Fadzil Md Jakaria | Senior Air Navigation Policy Officer

Senior ATC Instructor (School of Air Traffic

Mr. Lee Cheok Weng ,
Services)

Changi Airport Group (Singapore) Pte Ltd

Yong Swee Ying Manager (Engineering & Master Planning Division)

Mr. Stuart Ralls Associate General Manager, Project

Assistant Vice President, Master Planning
Mr. Chee Kay Hyang . . . L
(Engineering & Master Planning Division)

Mr. Seoh Zhi Wen Senior Manager Engineering & Specialised Systems
Mr. Toh Heng Hock Deputy Commander, Changi Operations
CPG Consultants Pte Ltd
Mr. Kueh Lip Kuang Senior Vice President (Airport Infrastructure)
Mr. Lee Ngai Hung Senior Vice President (Mechanical & Electrical
Division)

Mr. Khin Maung Lin Principle Engineer
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UC Berkeley, ITS-SAA Airport System and Planning Course
(A Module of Diploma in Airport Engineering)
31 July 2017 to 18 August 2017
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= - RN

SN B E IR SR EIRS /(Introduction to Airport Planning) »
15 AR B FE (Alrport Planning Process) ~ #1355l A1 8 81 £ 51 &
(Airport Strategic and Master Planning) ~ 1% 5 B & (Airport
Configuration) ~ ZHEMEAHE|(Planning of Passenger Terminal) ~ +:#F
i FH#H &0 (Land Use Planning) ~ #8558 EI 2 RE (Airport Environmental
issues) ~ MEEFEM(Traffic Forecast) -~ ZZ{HIZE & M #E4 (Capacity and
Delay Analysis) ~ #4585 K& (Airport Demand Management) ~ Bl A5t
JE3%5t (Design of Budget Terminal) ~ fE5EE ZE4 H (Managing Airport
Projects) ~ #5hE#E3E (Site Selection) ~ #r KA AHIG R &) 2 &
(Impact of NLA on Airport Planning) ~ fiZseH]- BhEMEEE(Air Traffic
Control-Air Navigation Aids) ~ [EBE¥FRE F M (Obstacle Limitation
Surfaces) ~ fiZEEFZEMI(Overview of Air Traffic Control) ~ JHPH
UhEa Tt (Design Concept of Fire Station) ~ #4351 &L i (Al rport
Utilities - Power,Water,Gas,Sewerage)Zs » KB EFAN idiG R & ~ HE
TEORBARE SR T ~ I o FH B P A B ~ HM S DRl - BT 3% 4 P

=l

* 4 SRENBESIEER

bl RE

1. # 35 #1 & f5 /v (Introduction to Airport
Planning)

SR ENRAZ (Airport Planning Process)
Bihik#E5# (Site Selection)

SIS (Airport Configuration)

. ZENEHE(Passenger Terminal Planning)
. ERAHE % (Design of Budget Terminal)
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1. BT (Traffic Forecast)
EETHNEEREM | 2. ZE{IZS&E ML (Capacity and Delay Analysis)
3. MEISEESKAEHE(Airport Demand Management)
b PR P 1. :tﬂt%EHQ?%%ﬁ(Lgnd Use Plgnning)
2. MESFRIESEE (Airport Environmental Issues)
1. M5 EZEEH (Managing Airport Projects)
2. WrRAURTR SRR E 2 528 (Tmpact of NLA on
Airport Planning)
3. fit 22 B & - Bh B fit 8% B (Air Traffic
Control-Air Navigation A1ds)
i 4. [EBEYIPREHIE (Obstacle Limitation Surfaces)
B 5. WizeiE H S A (Overview of Air Traffic
Control)
6. JH B ik 2% 51 ##% %t (Design Concept of Fire
Station)

7. HELEIT BRI (Al rport Utilities - Power,
Water, Gas, Sewerage)

oot ze (I B RO A R AR 22 HF TAEWTST (workshop) - &4 {H
T A FMES R - FUSHRREEPIEELRT T TR AEE R © [
B B B R (G T R ] > BRIKERIE TSRS I ARE RIS » IRiE
oy T A e R B LB G 1F - SO B SahH IR B 5H = e SN
Bt EREER SR aR B B i K LR 5 B P e A e A T %
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3.1 HIEHE
S (Airport planning) 7 Fy £ & (System planning) ~ F&T

2 (B BRI ED) (Master planning) K TA2ETEE (Project planning)&=
F 2R Ry BT 2 SRS HRRAREE(E R 22 - #hl& N FTA S DI E AL
BRI - B—BURIEE  TatE MG 2 BEAE RSt
ERE] R T RESESTE - HBR AR AR AR R RS T [7) - RS
ot~ PSR RRERHE T o MRS ~ IR Rt G E AR . TSt
= RIS S N S THE T 2 ~ 4k ~ U TARARE B ASHE T
STEATET BB LAE -
3.1.1 ZR&EKE
— ~ Hif= (Introduction)
1. HRE M B 2 2 ek
(1) BB EEKIN(Implications for required increases in
system capacity)
(2) 5 2% 3 155 1 i i 2 5% e PR (Limits to expansion at
many existing airports)
(3) BRI SRR T =% (Increasing environmental concerns)
(4) G ARFZEEH (Market imperfections)
(5) &R AR~ "5 R EIH (Economic considerations)
(6) FHEZ) 3¢ A& (Technology opportunities)
(7) FEHHEERL Ryfr22 (Near-term focus on security)
2. ZREHE e
(1) PR B35 K & (Provide a strategic dimension to
airport planning)
(2) 7 ¥ % % % B F K (Define airport development

requirements at a system level)



(3) B2 & [6) 1% 15 ~ ¢ & (Coordinate development between
multiple airports)
(4) %1 Z H fh 3 § % 4t (Place aviation in a broader
transportation context)
(5) MR ES AR 2 ACE (1dent 1 fy funding needs and program
development funds)
3. MEEREZ HIE
(1) H& H T 22 B %5 R s it DA e AR AR 22 3 75 0K (Satisfy future
demand for aviation services and facilities)
(2) FESG ] F B (R N Z 75 KT HUS P #1 (Balance stakeholder
requirements)
(3) (EHELL T35 (Promote economic efficiency)
(4) HF LR 3 e RO F KA 2K JRR (Contribute to economic
development and societal needs for transportation)
(5) P& AR R I (9 32 5% & ¥ (Minimize adverse environmental
1impacts)
~ #ulE (Scope) © @i (reginal) ~ FZ¢(state/national )& o
~ HiZE(Objectives)
1. EFREG AN LR K + MR AT RTS8 U ARG
FEsE IR E © SeHRAFT R R 2 5% e TRk
2. FEEIR S ECHTEET T - BRI RS EIER
DENGIE eI i
3. WhaA EA AR &« M A A e B AR S R AR N A 1A (A0

&l 2 A7) -

10



State Aviation
| Area Issues ‘ Programs State, Local Land-Use Plans

\4 Y \4

‘ Metro/Regional Plans H State Aviation System Plan NPIAS
A A A A

Y

System Users: Military, Local Airport Master Plans
FAA, Planners, Other

2 TR HRR AR R (%
=~ ZZ&E (Elements)
1. BEAE(Inventory)
2. FEHI(Forecasts)
3. KB (Capacity analysis)
4. BhEEE KT (Facility requirements)
5. HEMMT(Alternatives analysis)
6. BEFER{EJZE (Selection of preferred alternative)
7. Wi & & 7= 5 ZE (Financial analysis and capital
improvement programs)
8. 4% % = A Bl H M B 55 8 (Economic impact and other special
focus studies)
Vg ~ FRERFEE (Planning process)
FRERAZEL NE 3 Fo SRS A DB IR T AR R
HAZ D EBENFI S AT (continuous planning) @ F{d G kS K
HEEEtE - MR RS BRI ERT R Eh et -

11



_I Continuous Process I—‘

‘ Recommended System
I
|

| Implementation Plan

| Policies |——— Issues, Goals, Objectives ———  Legislation |
| Assess Exilsting System f——  Inventory |
| Population |——no Unconstrainled Forecasts |—— Employment |
| Ar Carrier |——  System El)eficiencies —— Gen. Aviation |
| Performance f——ryH Alternativles Analysis  |——— Preferred System |
|
|

[ 1 Milestone

3 MEFRE

3.1.2 PRI BB F 51 EE

ARG RIS A BB T 5T AR (A F B4 - 1855 EETE B RIS
HIy—i2  DAUberE A5 Rl » iE i B E i R B B A S TR s S &
B AR EREEE DR - MUETUE E /B (problems) - H WA FsUber
RUEETNERNEFERRFHELRE  wRT SR FEHRE
(opportunities) » FEEFBUM ATREFE " Uberdi & T REE ) 50 " Uberfh
T | RIS B A E - s E R R R S =
AR RIS FAEIHT H Y -

Internal pressures Mission and Policy External pressures
I
[ I |
Problems Strategic Opportunities
Planning
I
[ [ |
|| Master Plans || Business Plans Service Agreements
Projects Budgets Contracts
Facilities Operations Services

4 TR RIS AR SR T 5T 2R (A

12



- S EatE S

P55 Eat EHEEERE R o3 BARFREHIAT ~ 1980 FX ~ 1990 £
125 —(EPEEL - ZEE TS RGREEENE BbEEH - fEdis H 2K
FRAFZE © (5 Eat S E H BN ZERE - AT EER
55 o RS EERE SR S R - SRRV e BRI R
R BN RIS > 5K 5 o

=5 WS TETEEEER

Time Period |Pre- ’80’s ’90’s to today
deregulation

Growth new airplane hubbing low fare

driver technology competition

Planning FAA, airlines airlines airports

sponsor

Plan facilities congestion flexibility

emphasis

Planning forecasts modeling life-cycle costs

tools

System FAA, CAB: top |airlines: top mkt. forces:

integrator down down bottom up

= SR EMIRAE

1. IR (Environmental considerations)

2. L (Existing conditions)

3. #EETEM(Aviation forecasts)

4. ZhiFEK (Facility requirement)

5. BEFTEREHL(Alternatives development and evaluation)
6. Gl E TS (Airport layout plan)

7. BB a 1T 5381 (Financial feasibility analysis)

13




3.2 MemELt

3.2.1

A

1. Rt R BRI Fos TR B i = dok  HEHE A/ NEY) ~ &
(738 B MRS R s -

2AIEEEER  AOBTHNGER - tEArE - TR RIREEPES - sHE
UL B R AR e H B Z B -

3.2.2 FEMSHEANZHR

3.2.3

1. JEHAZC & (Anticipated Volume of Traffic)
2. HIEEE (Number of Runways)
3. VB{THERCE (Taxiways layout)
4 NF=HEPFZERE (Apron space)
5. fiEMfE (Terminal building)
6. BryMEER 247 ~ TRISEER - (85 (Access, Circulation, Parking)
7. 4B HE) R (Support services)
8. Gl (Meteorological conditions)
9. ffi%%(Transportation routes)
10 #8%K/N(Types of aircrafts)
11 .35 245 & (B25%) (Buffer area (Environmental))
T BRSSP B
1 RTEREESEER ~ JFE K/ N(Determination of type and size of airport)
BRI E S R 2 S S RIS NS LI R Eallss 2
TRISHE R N IIZRAN AT » ZRIE - ST T3t 7 SRR Tk
2 WP BT 2 50k (Preliminary study of possible sites on paper)
HEWERAE T 2 SH DAt s et ittesT - B4 ¢
(1) FHRHEGACEE (Review layout map)

(2) FEFCREER(Wind and temperature data)

14



(3) B EG AR ZE > EZE T8 (Screening of possible
sites based on factors affecting the location)
A. Z#A (Operational factors)
TROBLATRIR e 4 ROURE
a. 215
b. [EH5EY)
c. KRR
d. HfthasEfeE 2 HH
B. ¥HHEF4:(Physical characteristics)
FRAL IS I )k e Je Bl -
a. i
b.
c. wxift

d.

=
i

K

A FEEit

e. THIEUE
C. th& K ¥REiH (Social & Environmental)
a. M2 R A oK
b . St FH S e Y A R M
c. IRIN{EE
d. R R E R
e. RALFHEAE

3. I HERE(Field investigation of potential sites)

~
K

15



4. FR 885 ZE5TA% R 38848 (Final evaluation of alternative sites and
selection)
77 FRVEEERE AT oy Ry B LB bV H WA
(1) #LHAE
A, IS R E AR
B. Ghksg 2 pA
C. AL pA
D. BeshiEi 2 A
E. JREEIRIGE R pAR
F. BRE ~ ZZRFOKITH
(2) BALHEE
A. PSR ATRE M
T3 RIS M
F IR
i 2 A Y&
S. PR K (Report and recommendations)

v 0w

16



3.3 HERE

3.3.1 WBHENRER
PN R ZE0h ~ 228 B0RISS - TR Bt ss il E &
BRERS e P22 sl B Z e - DAZERE Ry a5 - W&oy R ZE (A Rzl

asclitt > 2= ISt Fh e A PRI PR AR ATUE

At

EITHE

{EE ~ A S o A0 S

Airport system —\ /

Enroute
airspace

)

Terminal
afrspace

Airfield surfoce
system 5.3

Air side

Holding
pod

Funway

Toxiway
system

Apron-gate
areq

Exit
faxiway

Land side

Terminal |
buildings “

e

Vehicular ”
circulation
parking

\,
\

A

|

I

; I
Airport ground _,/

agccess system

—_— Ajrecrafit
flow

—— Passeng!er
flow

&l 5 HEESAH R [E

17




3.3.2 Z=AIEkHE
— ~ B
NGRS
(1) 771+ HURF R - #3005 -
(2) RJE © HURPHUEMERE - K5 -
(3) ®WE  HURRRERES -
(4) AP - HURR TR E R - %A - RS -
(5) HAth * FEAESE - AR - BEaESE
2. T 1]

B SRTRE AR - HE#E =225 A (Vind
direction) ~ ZE(Wind speed) KA (Wind frequency) > 55755
= 0] 2238k (Airspace availability) ~ 3RBE[NZ (Environmental
factors) ~ fifTHEREY) (Obstruction to navigation) ~ AHEETHIHY
RERJE (Air traffic control visibility) R¥EEFAFHYIHEE
(Wildlife hazards) °

— MR ERIE T R AR S AEDL BRI B R AR E
T o A4 B ECBLE (Wind rose chart) » B—HIE > BSERZE
/DRy 95%LAE » i RS E RN O5% - 7575 Sk B HAth 7
A EIIFEE 2 AT

3 AR
B RSN RS
(1) MREBEFIAIZE R B (Federal Aviation Regulation,FAR)BE -
(2) aeattAUEER « K/NEHRIER M
(3) Mt ZRERATHY EAZE -
(4) B - IR - & - B - 520R%E -
(5) BEEFIHEARN KT ~ BE5 2 EiEEY) -

18
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o BfTHE

s FAEAN
1. EHE -~ fiE -

2. J7 1Ay B R IME -
3.EVIEEN TR THE
4 HBERIETTEMH G -
5. FRABAR ] Ky B — T [e) -
6. ¥ op 1B 2R 2 Bhia -
T.47%

3.3.3 BERISH

— ~ FEE AR E]

FHIGHE st BN (RS2 Z & EnE - DIEirZ(Art form)
BCEEZEE (Architectural statement ) SREZEERFEINT ~ P EHT
ZENE > HE 20 MM ETENE » fESET L HEiTE =N
THEEEAFEERTENHRE] > 55 1960 2 1970 LA THE 2 53 s i
REY 10 4 itk NBUE 5T 300% @ S5ERBHFAT 224452 (FAA)
Y 1970 F3 (TSI E I (Terminal Planning Guidelines) s
[ P55 7T 22 28 17 & (TATA) JRBE 1% 85 1T 185 3 e 275 Tl (Airport
Development Reference Manual) °
1. e st HAR

(1) TRE P TTIEEE [Walking distances(keep them short)]
(2) EgavEEEE [ Pleasing environment (helps the traveler)]
(3) hEfr BERE5E=[Services(well located and available)]
(4) VB H/IME[Security(minimize threat potential)]
(5) AR ZS S [Cost effective(includes concessions)]

(6) EZ[Aesthetics(good waiting environment)]

19



2 BT R

(1) MREHRIALE -

(2) fiZERE] -

(3) L EH -

(4) Fratedas -

(5) BURFHKE -

(6) HAtASEE=E AR/ TREEE)
3. g TR

(1) B4l 6)

* \*
-
oS- A

curb

(2) ZE e (AE 7)

curb

7 ZEITTANE G EE

(3) BTz U(AE 8)

Xk kR

8 Bt Bt ESG R EHE
20



(4) SRIUF(AlE 9)

+ =kt

§id

[ O RAHMIE R E
(5) mhgR (400 10)

A

& 10 dhaR=AME e R EE
(6) fEAR= (A& 1)

+
+ Wb
i by
+

11 fHIREE G EE
(7) F RN CAE 12)

Pittsburgh International Airport

& 12 f#EAHE SR EE

21



(8) IEEIIRE = (mobile lounge) (A& 13)

4«4«71«4«4«4«
+ .

13 BHHIRE =HERE R EE

(9) BB (A0IE] 14)

()
-
Parking

iy o &

Washington Dulles International Airport S TRANSPORTER

o
=}
=%
o
o
e}
3
(7]

Bag Screening/
F) Sortation
J JLX K NN N N
o®®

VII94397
Terminal Adjacency and Passenger/Baggage Flows

15 /e BB St

22



= BRMOREE Rt

1 SRR
(1) FE{LEEY M EE TR K (Estimate demands)
(2) HEEFE K EC (Assign demands to facility)
(3) = HE(Test operations)
(4) DEEISEEHEIE(Revise as necessary)
2. iR AIRE
(1) ET.(Employees)
(2) =& A B (Air cargo)
(3) HAranpe#s - TIHEAESE
(4) Pr/iEME N E (Meeters/greeters & well/wishers)
(5) 5% & (Airline passengers)
3. MR ELRE SIS < o A AR
FTAs Bt 2 SRR A SR Bl I sy 2 o AR BN FHTR] - fThenh
Bl B ERIRF 2R 2 B lead time o SEME KLY Ry 2 /NEE
it I nE B FEr RN A =R 2 K T lag time 0 SEHEME KL
0 78 (FEE 16) - ZEEZE - FEMIEHARUERF N E - FEHE
RS 2T - AR TR -
Lag time = Departure time fromairport after scheduled flight
arrival time
Lead time = Arrival time at airport prior to scheduled flight

departure time

23



N of operation

Frutarh
P — M EIh
Lead time Lag time Time

16 fits B SIEEnL I 7R R

4. HEGaatIEERE

(1) BEMHEAI (Vehicle mix)
(2) {EFEEZ(Use pattern)
(3) {=E4F I (Dwell time)

(4) K& (Capacity calculations)

5EREEEE E

(1) SHEAE R E R E R ETRE A
(2) Volume/capacity ELfH -

(3) SRV FRE

(4) B AR

(5) BHEEAS

il

24

o



3.4 HERH
iEE R —FETAETER (Derived demand) @ i ETEHI S EIEE R4S

e SR E R ASORERAYTE R - BRI RS TR oK - EE TN
TSGR & (Bfl LT E) A nT BRIV H - IR R & Gt =
ZEEEE - HETEIRAE SR SRS B 1F RS St &2 % > TRPE
RBHEAE T EZ AR ERARICERE 2 2% > ezl - R
fiti ~ $35 B R IR R SR AR (G NE L THTR) - [FER s B RGBT %
TR ZE 5t /5 K Z THM A BCE.

Access roadways __-

Curbside
Public parking _

Rental car facilities J

Airfield

Aircraft gates

Ticketing .
Baggage claim
Passenger security N
screening
1 15 20 25 30 35 40
Total annual passengers
(millions)
17 HE R R A RS R

3.4.1 EEHER
— G E S MRS EIE R EE - FEE SRR R E =IHH
Al - FEEEATHOSFESR - RiEH ~ RN & H BRI
AR — D e i B B B e B BN BB PR A R - ST
BURECARZZ E B 2R REE A&y BIEfe s S M A G E S T
A5 PR AR EEATEMN L S AL IR ~ SRl NI ~ Bea T H R H oM
oo FTREHE—5 o3 T ZERTIAR - EIMTAR K — A ATIAR S 22 ~ MUIAE S -
LR P B SR B ANRG -
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o HETHER

bl

Passengers Aircraft Operations Cargo

1. Annual traffic (MAP)

1.Annual
2. Temporal patterns 2.Temporal patterns
L * e o
. . 4+ Daily profile
+ .
Daily l_erflle + Design day schedule L Beuy .
3.Traffic by category : 2.Dedicated carrier

3.A1rcraft by category

4+ Mainline vs regional vs
general aviation

4+ Fleet mix

4+ Originating vs connecting

+ Domestic vs International

4+ Full service vs Low Cost
Carrier

3.4.2 ZEMGEREEN

Boeing 7% &) 2 2017 A= ¥ 22 2 7 % R 2K 20 5 4% ' = i (the big
picture) » EFER2036F2EREHEA4L, 030455 it  TRE AIUK 4. 1%
(FFE18) - FHIEERZIR L T0FE IR E T G ikE NS EEE (FEE19) -

U2 AR RN R T 3 -

GLOBAL FORECAST
(4 o) 0,
& 41,030 6.1 A 4.7% 3.5%
# DELIVERIES TRILLION MARKET VALUE TRAFFIC GROWTH FLEET GROWTH
I NEW AIRPLANE DELIVERIES BY REGION
B 2016 TOTAL FLEET 7EEI§(§’E0
M 2036 ToTAL FLEET 1,230
8.640 4,500 ais
J . 8,160 I 1,090
NORTH AMERICA 3,350 | 1900
E)
- 16,050
3,900 3
- ASIA PACIFIC
3,010 pecy B 6330
LATIN AMERICA I 17,520
WORLD FLEET . 1550 I 720
2016 I 25,480 I 3,660 I 1,500
2036 I 46,950
NEW AIRPLANES TO BE DELIVERED BY 2036
REGIONAL JET SINGLE AISLE SMALL WIDEBODY \MED\UMILAHGE WIDEBODY FREIGHTERS
2,370 29,530 5,050 3,160 920
NEW AIRPLANES NEW AIRPLANES NEW AIRPLANES NEW AIRPLANES NEW AIRPLANES
$110 BILLION $3,180 BILLION $1,340 BILLION $1,160 BILLION $260 BILLION

(18 K E N 2 E T AR SR R TR
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Annual passengers (millions)

4,000
~40 years ~20 years <10 years
3,500
3 billion
3,000 |
2500 2 billion |
2,000
00 mill 1 billion
1,500 500 million
1,000 \
100 million \
500 \
0
© N © N N N o N o
53 ) & © o 2 N X N
2 N 2 2 ) 2 N ® ®

Source: ICAC/IATA

[E19 GBRk2e 5t e e
EERAT20 K5 70 1 1996 F 2 EE PR BREE 15 2201647 12 i
[F)aE R - BN ER E RIS (FEE20)  55THSA SITAIRAK
20FF BRI N AE FEXEEH (GDP) AR RR4T2 . 9% (G FIE21 ) -

Top 20 airports with the most weekly seats in 1996 Top 20 airports with the most weekly seats in 2016

ASI \ AS|
wnwr ] NORTH wx‘ons
4 AMERICA ~
~ A .hkir\"l ' @ R

G
¢ - 7~ 5 L 1G
2 e @ \ A N G
N g S : . \ @ N - 3
- - D e
AFRICA AFRICA ®
: ‘ @
ASOUTH SNSQUTH .
AMERICA AUSTRALIA AMERICA | AUSTRALIA

Source: August OAG 1996 and 2016

[&]20 fﬂ@ﬁ&k%ﬁiﬁﬂﬁcm

Annual GDP growth (%) 2015-2035

ewcpe [ =

[ 21 SEREIA A AR AR A T
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Passengers (2-chss, typial)

AirbusA1Boe ing /A EIRFEEM IS RN (FEE22) -

650

600

550

500

450

400

350

300

250

200

PIRAREFIBA 2 SR IIFE AR ACH{E R BIR > Feim A HEE

Price per barrel, nominal US Dollar

Airbus and Boeing: Passengers vs Range

4+ A380-800
By Lemortensen (Own work) [CC BY-SA 3.0
(http://creativecommons.org/licenses/by-sa/3.0) or GFDL
(http://www.gnu.org/copyleft/fdl.html)], via Wikimedia W 7l
Com'rnons 747400 W W 747400ER
W 777300 W 777-200eR
B A350600 & IR
W 777-200 W 777-200€R W 7772008

A350-900 440500 @ @ A340-500HGW

& A330300 # A330300
4 (A350-800)
767-400ER. g
s * A330-200 * A34b-200
767-200 M@ A300-600R B 757-300ER
757300 @ LI
M 767200 M 767-200¢R
7878
W 757200 =
737900 W® B %00er
W 737800
& A320-200
737-700 Ml & A319-100 W 737-700ER
W 717200 W 7172063860 My az13-100
2000 3000 4000 5000 6000 7000 8000 9000 10000

Range (nautical miles, maximum)

#Airbus MBoeing

[E22 AirbusFIBoeingZ fiffkik = N\ BEififE

af NE

140
Forecast 2
120
high price scenario ’,"
£
-
100 =
- f”—
l' \‘..—"’
80 H
1
1
/
60 ]
T
’ e ===
’ - = -
- 7 low price scenario
40 ~7
20
0
2000 2005 2010 2015 2020 2025 2030
Source: PIRA

[E23 PIRAREJSRARM A = FHHIRACH 7 E)
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F A28 & s RE0AGES T 1 9964F 2201 6 Bk 22 i 5 a4 » #8220
FEMZERE NG FE M ERMTSFERNE © TR AE
HEEE(AE24) -

25 Air Travel
Growth

Frequency
Growth
2.0

Average
1.0 Airplane
Size

5
1986 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016

Source: August 2016 OAG/Innovata (Index 1996 = 1.00)

124 Mizz & IR IEOAGE 22 28 i 15 7 it
&b AR E TR R R AR
A TS G 10 SR R R AT DE R A -
2 HT ARG PRI R B AR A S (major hub) EE ¥ FC -
3. (E AT RN B ZE TG R BN R — -
4 P RO R izs A EIE AR A TR ERR -
5 HERIWRS SRR Z LB R R KA EVEN R -
3.4.3 HEHENERF
HEETANGRLIEFE R R A - B EPIR - FHIRER I - IR ST
TR FIRZR - HEG B TRIRE
~ HEETHTA
1. BxE
X AR A4 B FR R 18 £ A S R S 2 T S5 e e B 2 B
RAETHEETH M EAORER, - SR itig s 8 C oyl
W& R AEAE A b - (o8 FEORIERE A BT S AL - I A A -
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{#JE%(Delphi method) ik —TEAERE(LY MR RE > HA
—HE ARG - BB R E B R F
SRR EEEREL T - TRE AN E R SREER
ISR RS HF - (EREIESATE R O » KB
EES HR M R G E R s 1L R B
St - IR B A S A (B - BETIAE T G RLAY
B TR A | R TSR ) )RR L
. BALBR A
AR R O R s TSR - X LA S A AR TR A 7 8

HR o EFEH#E (specification) ~ K& (calibration) 5 fE
(application) =B - ol (s SRR R BB B i fE -
(1) EEBIR RS

LB R G RS R R S e M B B
—SEELBIRAG - Sk s B R B AR R ARG >
DI 52 R - (B RAHEE RIS - SRR R AR
WAFREL -

(2) BRI %

T T AR A R S S (LS TR AR
(PP B SR I [ A 28 R o (BB A A R (L T
SR > BREEHIIE SN LR » T AR &

- ¥ RSV DT = (R B FERS)

A GBI (Y, =+ B-1+¢,) : BRIRFAITEMIE -
B. R (In(Y, )=+ B-1+¢,) * BESEBAITHIIE -

C. BEEFHA(Y, =~ Yoar ) BHE R BT
+exp(—=B(t 1y )

AT BRI PRI -
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2000 2010 2020 2030

Year

—~Linear —Exponential Logistic

25 ERefE ey A R

(3) RRIHTE

IR TR Y 2 IR R B % - DIBUHIEYI0

SEREEHSRL - I ER R TN H A B s R BN R T

FEOH 5

Sl

M H SR P A S B E S B TR R - (B
EEHERNN T (HBEEROWAF R - SR REERERN

HEESH N > 2B HATNEREE 2228 - R

e

LI -

ALY, =a+ 26 X, +¢)
B. -GBS (InY) =a+ X S In(X,) +¢€,) °
+ AR AR S i B b R 2 2 (FFIE20)

1. Enplaned Passenger Forecasts
Domestic and international, mainline and
regional affiliate

!

2. Forecast Assumptions
»Average seats per departure
»Enplaned passenger load factor

|

3. Calculate Enplaned Passengers per
Departure
(Seats per departure x load factor)

'

4. Derive Passenger Airline Aircraft Departures
(Enplaned passengers / Enplaned passengers

per departure)
(. v

26 FUAREHE FE B RHTR S EE R ERRE
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=~ TllEET HEE AT (GEE2T)

Design Day
Forecast
Existing Daily Design Day Peak Spreading
Distribution Profile
[ Data Input I I:I [ Intermediate Output I

. | User Determined Assumptions | \:| | Final Output |

27 FHHEGET HEE o iE AR iR

3.4.4 VR ESERE R s A TR MR R

HEETNZ 2 IETRIAS R (09711 ~ ZEE O REEEAL) ~ BEETEH
pr A iR EAEFeE HBEWNEREBEY S M
(inaccuration) - —fM = @ HETHHE R B ERERES KS - MLEH
RF TSl AT A B TRHIGE SR AT BN - DG R It e i B 1A A T e Ry 35t
AN » R E BB ITIAAR D TR A HfE e VE - [R5 e SRS I 7
SRR S RS, DINEA BT L B A S ERR SR - LU AR
o e e 2 B TRORI AN i E 2 70
1. E8-R4E 774 (Monte Carlo Method)
SERFRERTE SUBARETHSUEE L ~ BERhERRLT - 2 TERE by
% DR MGt Bl s U7 A R AR — it B7% - S HERE (5
S RERRERED AR S RREAY )77 (0828 ) -
SRR AT RIEE
(1) PR — ARG - FREEE A SRR AN B SR -
(2) FIFH&RETITAE TR AR 2 AR -
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AN YA

Population PCDI Yield

MODEL
o

AN

Enpl Pax
Variable Year Min. __Mode  Max.
Income per capita (thousands $) 2012 3000 40.00 50.00
Oil price (dollars per barrel, in 2006 dollars) 2012 50 80 110
Non-fuel cost (cents per ASM, in 2006 dollars) 2012 8.5 9.0 10.0
US domestic load factor 2012 60.0 80.0 90.0
Carbon Tax (cents per pax-mile, in 2006 dollars) 2012 025 1.00 225
25
Historical Forecast

N

o
N o v
Q9 Q
KR X

oy
w

/ 0%
/ 50%
40%
30%

Enplaned passengers (millions)
=
)
N
(S
S

(

o

1975 1985 1995 2005 2015 2025 2035
Year

[&28 SEith-RaE A RERE
2.5 UEREF (Reference Class Method)
SRR A B R R R B H ARG R DRy 275185 - Hod
FAR BB ERE Ry 53T « BRI = > FAREBR 201 04K E Fs6 5085 A4
Ry TERZ A AR 0F 8 388 - 519904 F2 20004224008 21,000
E R NI - 0SSR RE - SRR dE29AT » 484K
ST FEOORHISHREE A T IS IR RN - 4R E+6 . ST °

RATE
10.0%

: \:I 1
1
4.0% !
1
. II|||||”H
oo |||||I|“”.___.|III|||”

12.0% X X
CEFSSESL LSS LSS S

RGN & RGN RN MR N K4 & IR gt

F NI FSERE S S o éx R ® &

[E29 SHFHEEEASITRE
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3.5 ZRIEREERI

& (Capacity){RIGIE—ERFEIA - HE ARG RE B FE Y e RATH &
sT RIS — M DU B N R BT - PRI EWCERAE - RECATE 7 IO -
T KA 8 (Maximum throughput capaci ty) (R RAGURSR LEERAVEIZR > i
‘B NBIGFRLS I TAE > JRETEEGIRON THYEE © FF8E & (Sustained
capacity) AIFERENUE N B EIX il AREEHIIREE  BIESE (Practical
capacity)ERE L EHIMEVEIERT B4 -7 4788 B4 8 (Declared capacity)
A —20 2 R s 7 -

— ~ BRI R B 2 INER (IR THTR)

1. K% (Weather conditions)

2. HEBREEGI(Aircraft fleet mix)

3. WUE RIS EZE#E (Al r traffic control rules and aircraft

separation standards)

4. My {FEFECE (Runway-use configurations)

5. ZEI[EE](Airspace constraints)

6. e EHIFEFE (Aircraft noise abatement procedures)

R HEEBSML TR ZINR

Airport Geometry

Runway Exit Design

Runway Entrance Taxiways
Staging Pads/Taxiways
Runway Crossings

Parallel Taxiway

Airport User Information

Aircraft Fleet Mix

Daily Demand Distribution
Aircraft Performance

Awvionics Equipage

Braking Action

Random Variability

Runway Use & ATC Procedures
Applicability of Visual Flight Rules
Wake Turbulence

Weather

Multiple Approach Technology
Runway Specific Fleet Mix
Human Factors

Air Traffic Controller Workload
Air-Ground Communications
Random WVariability
Airspace Factors

Departure Fix Restrictions
Meighboring Airports

Missed Approach
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> MR PR A (separation)

/L‘,\a%a Y

FERAYER SR
7 — s

ARSI AR PR TF

E=h=-qii

/\+E ,

T (Wake vortex) 7N HiREBLIT (Wake turbulence)
— e A P TR R I Y L
71 EE T SRR

B
A SR IN Ry B N BRI AT

SRR EITRBRERT » RS B i 7 A
TR JIERK

oy E NEIRTA#% (Light ) ~
(Heavy) B ERIf 4% (Super) °

REUGUEAERAT ~ /NIRRT -
bEREREIOpANERIR <
PR R

= =
/\\\E/%‘ ’

TR R B 2 1% T At R
s FURRATR » BRI R AT -
E R — YT

ENRNEAS
HATRRRIRREA
AR RATAH

%8 ICAO FitfElfRmEtEsR

NI #

ol iR IR AU A e ks
B - BT AL PREE (ESR R AR IR R EETR

R (Med ium) ~ EERUfTHE
HprrERkREs N
NIRRT > BR
& (1CAO) AT ] Pl

Leading Aireraft
(FPL Code}

Following Aircraft
(FPL Code)

Location

Separation
Minima

A3R0 (D) H
Leading Aircraft Following Aircraft Separation 3
z ~ . 3 NP Heavy (H 2 Minutes
(FPL Codc) (FPL Code) Minima () ¢
A3BO(J
A380 (J) # 0 Departing from the 3 Minutes
Heavy (H) 6 NM Medium (M) same position
A380 (D) Medium (M) 7NM Light (L) Departing from an 4 Minutes
_ i intermediate point
Light (L) 8 NM A380 )
A3R0 () # Heavy (H) #
Heavy (H) 4 NM Heavy (H) Departing from the | 2 Minutes
Heavy (H) » Medium (M) same position
Medium (M) 5NM Light (L)
" = Departing from an 3 Minutes
Light (L) 6NM intermediate point
A3RO (D A380 ()
. Heavy (H) # Heavy (H) 4
Medium (M) Medium (M) Medium (M)
Light (L) 5 NM Medium (M) Departing from the | 2 Minutes
A380 (1) Light (L) same position
o Heavy (H) ; Departing from an 3 Minutes
Light (L) Medium (M) # intermediate point
Light (L) A3R0 ()
NOTE # Wake turbulence separation is not required Light (L) Heavy (H) #
Medium (M)
Light (L)

35
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FHHYE il SR IR IR RTR TS A [F BRI IR SR 4) - 467 [EIRm
RFFETARAE > B HIG IR ERCRIG R ERR BRI E - & T RSCES
HERR > FAA/ Eurocont rol BT &1 (& 25 SR AT Ay [ B AR 48 (Wake

Turbulence Recategorization, ReCat) » DUKIEM IS IE SR »

AN EFTR -

Hemwyte:uavy Upper Heavy to Lower Heavy
Leading aircraft Trailing aircraft Leading aircraft Trailing aircraft
. = 4NM
v/ yi D/ Separation A
| £ ’f i ) -_;’A}f N, L ‘! i CL i This Is Safe (Current ICAO)
= e— 1 54 0 Als Thisis Safe N a0 ae
N\ \ S\ \
NS S
4 NM Lower Heavy to Upper Heavy
Separaton This is Overly i JI
> y Conservative. ) Separation 74
d / L éé 7 7
= 3 =T A306 Fa Aresult of the Breadth . fﬂ g A8 L — 100 This Is Also Safe (RECAT)
of the Heavy Category X A PR N
! \ A
RECAT Separation Matrix
Follower
- - - — —
A B C D E F
A MRS 6.0 7.0 7.0 8.0
i B MRS 4.0 5.0
2 C MRS
=
< D MRS MRS MRS MRS .
—
E MRS MRS MRS MRS MRS _
F MRS MRS MRS MRS MRS

Separation was increased for some or all aircraft pairs

Separation remained the same for some or all aircraft pairs

Separation was decreased for some or all aircraft pairs
MRS | Minimum Radar Separation (3NM. or 2.5 NM when existing requirements are met)

1 ReCat was implemented in Memphis in November 2012, Louisville in September
2013, and Cincinnati in March 2014.

30 EEHTETAS A RERUA S 0 PSR (ReCat )
=~ ZEEEEREME (variability)

ZEEFEEARIERNE - DRSS RO - 52 R

RIEFERNZRZE I ERE 0 (GFE3L) -
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AAR (flights/15 min)

Capacity Scenarios at SFO

16

14 i ki i . t . TN e FEEHETTNE arad e wf'\ NN
)@H/ e
O
T S e e i
10 ~*/“xf\‘1 ; ,
¢ ’ “od| te—#— Scenario 1
6 —&— Scenario 2
4 -+~ Scenario 3
2 —#= Scenario 4
Si io5
0 cenario
NN I I I rb.»@ o o b o o e e 8 B e e | T Scenariob

A N N N I N R R .

Time

& 31 =Rl e IS EAEEE MY ZE A B8R
228 53T (Capacity analysis)

ZE IR B2 RN 22 7B 1T ~ ST S B SN R EA A E
Hrp X BEA R R K IRHIAR - MER S (SRS ) 2
25 ] (FFHE32)

N

<

9]
Time
[E32 HUE RS 2 e
RS
capccity = ! = !
— z naa da ; pa’aTa'a

naa

Pyo=Proportion of pairs of successive operations in which

operation of class @’trails an operation of class «
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55 & A ESNRTARAH R R - (2 BRI R PR B AR E (R A %
TEHTR NS ERAE R B URR J7 38 AR RBURIRE > IR E A B R
R TIE33) -

100

“é}

90

80

70

60

O Heavy
o B757

50 | Large

2 Smal
B Capacity

Hourly Arrival Capacity

Number of Arrivals

40

30

20 1

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24

&l 33 AMiisksd P Bl E A E R A
71~ FPEAEA (Flight delay)
AP R RS -

1. ZZfIEE (Airfield and airspace capacity)

2. DI (Airline scheduling)

3. FZEEHIFER (Air traffic management procedures)

4. MR AR Raiti A P ET (Airport curfews and facility outages)
B bR DU e 151 =X HE A T BT ZE R (queueing models for

estimation of delays) » HAJ 5 Ry Rl iz (— Bl ] P (I BT 2

IRFfE] ) R BRI GRF— BN T IR TR A —H - BEBRA157

#) o A NEFTR

0 S O O A N N O 16 (N,

l I ! ! I

8:00 8:15 8:30 8:45 9:00

[l 34 FEEE S AT R E
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3.6 EHKREHE

PGB A B AR 22 (A ~ I R P Bt =5 >R B s 2 [y Py
A ARG PR A V)RR - 2RO 2 58 ek fE IR R S BLS R
EH AT RN TR ORI &Gt S 2 - B A5 K EHE (Al rport
demand management) °

ENURERERNE RN - BHESIEEATR - R RTDIR E AT
o AT B QU B F g hOARS M » KA S B AT
[N PRIECAt 2 s BT A s T AR R 22 A = B TR 2 BRUEA
B 05 58 2 2 A 22 A B MU DT AE 3R S B R IR EE: - B R 95 AP 0L
(congestion externality) » ZZHEHZ PPN E it 57 KE L FAH
BATE i -

— ~ JEFEESEER (Delay impact ratio)

congestion delay caused by flight (seat-hrs)
schedule delay saved by flight (seat-hrs)

- SRR E T A
1. IRpfE B
FFfEAT B (Administrative slot controls) RyiefE)Z 2K
HIISTROREH K F SRR # 0 Ry = -
(1) F& 1 - AR - HATERBER -
(2) %40 2 - W - (EEBE FHRTHER LR -
(3) &l 3+ RS el Ty - A3 hsis 23R 2 it -
PRI T7EE A (slot coordinator)[EE °
I e el B AN EFIL A ROH - —RER S
INEF S B R LR o IR o BO R AN SR Al R R S (B S5 (his torical
precedent) » {HAEZE—ZFPIFRAARIE AR E VTR ES0RLL AT
LIREE - fifize A w7 ] BLEAh N 5] B TR BRI T - AT
RS i 77 B T 7 R P17 7 T o O R -+ FUI4 AR 7 DEE A ) e

39
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(slot pool)ft&fizE A EIFEHIHIE -

B e B B e A SRk D AT - Al R R
SEME - SSATREEEL T slot baby sitting, HYRIREEA - JRENfTZE
2N E) Ry rdr 80%(HE IR » DAY NEIFTHETRAT - A 00 A (IR P
E¥roofic - HasEN L IHAER B ZE A B AT S 2 1 -
. THESERE A

MR A (Market -based approaches) EIT s 4 E

rESIEHENER S ZEEE > HABRE R I HIHT 2
EREATS G -
(1) WERE © Mize /N E]E MBI (auct ion) 75 =X FEF5 i AH 2L A BF R

7o HTZE A S E SR AR BRI T AR S AL -
(2) WEPEER © PREIFER (congestion pricing) FHEEFHEBIR AR

58 - STHEAERF AR [EE (A2 S A I Rekig

RF BT TIRANL

bt 75 AR E TS 2N B S A RIS - Bt AT B 22 A
EETTIE I o BRI N B N R

O THIGEBE AR SRS

How Calculated When Applied Who Pays Rationale
Landing field budget depends in
(Total landing field budget)/ part on faciliies to accommodate
Traditional Landing Fee (Landed weight) x Landings) All day All operators _|larger aircraft
INVEST??7?
When one operation precludes
(Total landing field another, there is no reason to
Revenue Neutral Flat Fee budget)/(Operations) All day All operators _|charge them differently
INVEST??7?
Surcharge on existing landing Spread operations out of the
Revenue Positive Flat Fee fees Selected hours All operators  |peak periods
INVEST???

Vary the size of the surcharge in
proportion to the delays (and

Vary surcharges above landing  |Selected /every therefore costs) imposed by
Revenue Positive Peak Fee fees hour All operators  |excess demand in specific hours
or
Define slots in each hour that Reduce uncertainty about delays
maximizes net benefits (varies by while allowing for optimal delay
hour) Every hour All operators  |levels over the day
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3.7 -3 FIRR RIS B BN
3.7.1 -3hfsE AR E
— R AR SRS
1 TR (2
2 HEpRIE AN B4
3. R R S e 5L
= BRI
1. BT E RS B AR E B R = e
2 ETE I REE R EEITT Ry
3. ST AR R B R A S Y T (S T E
3.7.2 BRI
— ~ RGERIE R
SR R S MR s A T
1.1 (Noise)
FAA BT/EAE 65 77 HEMZ SRt E I I 1.5 73 B > ST
IR 2R (Environmental Assessments, EA) o —f%IME > fit

PEETR 2 e B L B R R B % 2 s Bl (ANl 35 Fm)

-- Stage 2 Jet Foolprints Stage 3 Jet Footprints
— ol f == — +
= al | |r—— ]
= = =] | I 7
o . Sl = a
oo - |l i -~ il
. e S il
- — 211 E — |
= — A p = = > |
[ e | \ e e |
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2. 3 FIAIAE &M (Compat ible land use)
3. ¢t &2 (Social impacts)
4 3T er 487 T8 (Induced socioeconomic impacts)

e

5.2 %A (Air quality)

6.7K'& (Water quality)

7. N (Department of transportation act)

8. FES ~ g~ FHviEak - L& (Historic, architectural,

archeological, and cultural resources)

9. YIS (Biotic communities)

10. JHEE & ey B - 8% (Endangered and threatened species of
flora and fauna)

11.;8H#(Wetlands)

12 487K 0% & (Floodplains )

138 EEH (Coastal zone management program)

14. /8RB (Coastal barriers)

15. JFEF AR (Wild and scenic rivers)

16. 2 (Farmland)

17. gE VR it 45 & H M B 28 & J& (Energy supply and natural
resources)

18.5%=E (Light emissions)

19, [HEBE g2 (Sol id waste impact)

20, TFEEEEFE22E (Construction impacts)

T~ AR AT R 4R B T

e AR AR - KW HHY N 22 - IEE B ERE

A~ BESEEWUE ISR BRI E . KA 2R E - ZRmE - K

HERESTAES » Hrh XPUIR S 8K EER 1970 F4lE R
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FEREFR A (National Environmental Policy Act,NEPA) » HEHMY
Ry IR R M ABRIRECR ~ BIRE e TR R R g% -
| B R S H THERNEREA ¢
(1) B EMIEFE AN Z (" Loudness ;  of a particular
aircraft)
(2) WiEIRITIRAE S F2(The flight path& altitude of aircraft
at a particular point)
(3) 5 E H B EH%E E (The number of daily aircraft
operations)

2 SRR E

L, =Equivalent Noise Level

Cye =Community Noise Equivalent Level
L, = Equivalent Day-Night Noise Level
3 MR BRI AT TR M

(1) ZE AR5 (Airport design interventions)
A, EfiEE
B. HUEERE - HiREEEE
C. EEIHE
D. SIERIIH

(2) 145 K Ze ta s A %EL (Airport and airspace use)
A, BEESCEEM
B. flEs{EHEE
C. E=fRITSE
D. PRAFTREESES I TRt
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(3) LHuEEA (AR ) (Land use)
A, HUSdH
B. LM EAYHE M
C. EEPEEE(FE25-357H)
D. M

(4) EEEFEH (Noise program management )
A, Bl Y S
B. BREEE
C. KRS
D. fhlEsHl

(5) PRAEI#E A (Access restrictions)
A BRI AT L RIS HE
B. ARG

C. [REIFFENiREEEE
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