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ABSTRACT

The roles of a metropolis’s two airports have changed. Many years ago, due
to urban development, airport noise regulation, and traffic congestion, major
metropolises built new international airports and transformed existing city
airports into domestic airports. But more recently, this pattern of “one domestic
airport, one international airport” for major metropolises has been changed.
Their city airport has been redefined as a regional airport, now allows direct
flights to other capital city airports, which takes advantage of city airport’s
proximity to the city. As the development of Asia city-to-city airport pair flights,
this study focuses on analyzing market catchment area and distribution of a
metropolis s two airports for regional city-to-city airport pair flights. This study
integrates empirical data of time values in analytical market area approach.
Analytical formulations are developed for estimating market area boundaries of
a metropolis’ two airports (one major international airport, one minor city
airport). This study also uses continuous network approach to estimate the
catchment area and market size of the city airport for city-to-city airport-pair
markets. A case study with airport-pair flights among Taipei Songshan Airport,
Tokyo Haneda Airport, and Shanghai Hongqiao Airport was provided to
illustrate the results and the application of the proposed models. Market
catchment area and market size of Songshan Airport for those Asia city-pair
markets was determined. Sensitivity analysis and scenario analysis were also
discussed. In addition, it is envisaged that the results of this study not only
provide a better understanding on how to estimate market catchment area of a
metropolis s two airports but also may shed light on city airport development.

Key Words: Airport catchment area analysis; City airport-pair flights; City
airports; Value of time
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Google Jth Bl 1 A5 B S BE TR BT - S8 2653 WM LIRS A5 T AR BE 7 AR5 5 WRElis
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® 1 Eit- LSMRSEEN/IEBBREREMNEES 2 Tl

SE FRE [ FERGHS SER FRE s 7 IR

%] AL BEE FALL BEE 5 FaLL B FALL BEEE
| | g | 9744% | 2.56% | 47.57% | 52.43% | 25 WAKE | 100.00% | 0.00% | 75.66% | 24.34%
2 | FALUE | 100.00% | 0.00% | 91.24% | 8.76% | 26 BHE | 0.00% |100.00% | 0.00% | 100.00%
3 | {§%&E | 100.00% | 0.00% | 93.47% | 6.53% | 27 FifEEE | 100.00% | 0.00% | 53.77% | 46.23%
4 | RZWE | 100.00% | 0.00% | 99.99% | 0.01% | 28 | ZELE |100.00%| 0.00% | 55.03% | 44.97%
5 | HLEE | 100.00% | 0.00% | 75.68% | 24.32% | 29 FOE | 0.00% |100.00% | 17.15% | 82.85%
6 | HPIEE | 100.00% | 0.00% | 9591% | 4.09% | 30 | BFE |100.00% | 0.00% | 4.46% | 95.54%
7 | KEE | 100.00% | 0.00% | 27.08% | 72.92% | 31 VEYUE | 100.00% | 0.00% | 27.33% | 72.67%
8 | MR | 100.00% | 0.00% | 55.28% | 44.72% | 32 | HEEE |100.00% | 0.00% | 17.56% | 82.44%
9 | QUE | 100.00% | 0.00% | 96.20% | 3.80% | 33 PERAE | 100.00% | 0.00% | 15.21% | 84.79%
10 | F9#EE | 100.00% | 0.00% | 63.38% | 36.62% | 34 | =Z& [100.00%| 0.00% | 6.53% | 93.47%
11 | AWIEE | 100.00% | 0.00% | 98.04% | 1.96% | 35 A& | 89.07% | 10.93% | 0.36% | 99.64%
12 | HKWE | 95.26% | 4.74% | 78.06% | 21.94% | 36 | J\EE | 0.00% |100.00% | 0.06% | 99.94%
13 | L& | 100.00% | 0.00% | 40.93% | 59.07% | 37 SEEZE | 100.00% | 0.00% | 5.55% | 94.45%
14 | HRi#E | 100.00% | 0.00% | 69.05% | 30.95% | 38 | 4ZE |100.00% | 0.00% | 2.38% | 97.62%
15 | ZHE& | 100.00% | 0.00% | 90.73% | 927% | 39 | EHE |100.00%| 0.00% | 3.06% | 96.94%
16 | HfIEE | 100.00% | 0.00% | 67.30% | 32.70% | 40 @ [100.00% | 0.00% | 13.41% | 86.59%
17 | HHEEE | 100.00% | 0.00% | 54.74% | 45.26% | 41 HHEE |100.00% | 0.00% | 11.30% | 88.70%
18 | JKFIE | 100.00% | 0.00% | 91.66% | 8.34% | 42 | B*E |100.00%| 0.00% | 2.17% | 97.83%
19 | $FIEE | 100.00% | 0.00% | 80.94% | 19.06% | 43 BEERE | 0.00% |100.00% | 0.00% |100.00%
20 | THRWE | 6.58% | 93.42% | 24.41% | 75.59% | 44 | HrHT | 0.00% |100.00% | 0.00% |100.00%
21 | BEME | 100.00% | 0.00% | 7020% | 29.80% | 45 O | 0.00% |100.00% | 0.00% |100.00%
22 | BIHAE | 9931% | 0.69% | 37.97% | 62.03% | 46 | PEEEEE | 0.56% | 99.44% | 037% | 99.63%
23 | YWILE | 100.00% | 0.00% | 97.49% | 2.51% | 47 (;;J:S ﬁ;) 0.00% | 100.00% | 0.00% | 100.00%
24 | =& | 0.00% |100.00% | 0.01% | 99.99% | 48 BT 2 1.20% | 98.80% | 0.80% | 99.20%
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G’ FRE G FEREHS pan FHE ik JEREHS
5 P | BKEE | R | BkEE | RS Al | BkE | L | BKE
1| BT | 3.19% | 0.08% | 1.49% | 1.64% | 25 | %/Kk®E | 1.32% | 0.00% | 0.89% | 0.29%
2 | FALLIEE | 1.38% [ 0.00% | 1.13% | 0.11% | 26 | &HE | 0.14% | 0.68% | 0.00% | 0.68%
3 |{EFEE | 237% | 0.00% | 2.08% | 0.15% | 27 | FAZE | 0.78% | 0.00% | 0.34% | 0.29%
4 | KL | 2.42% | 0.00% | 2.28% | 0.00% | 28 | ZLE | 0.81% | 0.00% | 0.36% | 0.30%
5 | eyl | 1.92% | 0.00% | 1.35% | 0.43% | 29 | #CO& | 0.14% | 0.60% | 0.10% | 0.49%
6 | HIEE | 1.30% | 0.00% | 1.11% | 0.05% | 30 | BZE | 0.51% | 0.00% | 0.02% | 0.35%
7 | KFEIE | 0.75% | 0.00% | 0.16% | 0.44% | 31 | EHE | 0.36% | 0.00% | 0.06% | 0.16%
8 | HE#EEE | 1.33% | 0.00% | 0.65% | 0.53% | 32 | HREE | 021% | 0.00% | 0.01% | 0.05%
9 | L& | 2.45% | 0.00% | 2.22% | 0.09% | 33 | FFHKE | 0.20% | 0.00% | 0.01% | 0.05%
10 | BIYERE | 1.15% | 0.00% | 0.64% | 037% | 34 | =Z& | 0.35% | 0.00% | 0.01% | 0.19%
11 | AW | 2.51% | 0.00% | 2.32% | 0.05% | 35 | AFE | 0.23% | 0.01% | 0.00% | 0.10%
12 | KBS | 2.67% | 0.13% | 2.07% | 0.58% | 36 | AEE | 0.14% | 027% | 0.00% | 0.27%
13 | Jb#E& | 2.21% | 0.00% | 0.84% | 1.22% | 37 | SEZE | 0.19% | 0.00% | 0.00% | 0.04%
14 | HRFGE | 3.46% | 0.00% | 2.29% | 1.03% | 38 | Z&E | 0.22% | 0.00% | 0.00% | 0.07%
15 | =%®& |3.45% | 0.00% | 3.00% | 0.31% | 39 | EHFE | 0.26% | 0.00% | 0.00% | 0.11%
16 | HFFIE | 4.13% | 0.00% | 2.68% | 1.30% | 40 | £(L&E | 0.32% | 0.00% | 0.02% | 0.15%
17 | $7HEE | 3.53% | 0.00% | 1.85% | 1.53% | 41 | BEE | 0.33% | 0.00% | 0.02% | 0.16%
18 | AFIE | 3.55% | 0.00% | 3.12% | 0.28% | 42 | BE*}& | 0.19% | 0.00% | 0.00% | 0.05%
19 | HIEE |233% | 0.00% | 1.77% | 0.42% | 43 | HkEE% | 0.00% | 16.29% | 0.00% | 16.29%
20 | IR | 0.28% | 1.88% | 0.49% | 1.52% | 44 | HifrdE | 0.00% | 3.42% | 0.00% | 3.42%
21 | W& | 2.35% | 0.00% | 1.55% | 0.66% | 45 | ZHYTEE | 0.00% | 4.16% | 0.00% | 4.16%
22 | BHRE | 1.46% | 0.01% | 0.50% | 0.82% | 46 | FHEERE | 0.03% | 4.55% | 0.02% | 4.56%
23 | WIEE | 1.62% | 0.00% | 1.44% | 0.04% | 47 (;:fﬁ;) 0.00% | 1.65% | 0.00% | 1.65%
24 | =i | 0.14% | 0.84% | 0.00% | 0.84% | 48 égg)mm 6.57% | 0.10% | 12.70%

AN EF 58.87% | 41.13% | 39.02% | 60.98%
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ZIRRIERGE - ZHIEF RN 2 - 246 —RERS 0\l FFra B iR E# IR -
BREIRIRE S < FTRERS R RS RV IRA SR 3 T & EREEs / FF i B IR B B A S
AL BRERIER S B & | A ERIINE 4 » WK 4 FTEHEIL — AL
PRI REES ./ RS R R T 5 A 2 i ] - 0 3 -

®3 Et-R"EMRESEEY/IFEHETREMMIS 2 T ERE

Zg S LS RGBS . oy FRE il |58

; FALL L | BkE | fRES PALL | BREE | fAl | BRE
1 HEET | 98.20% | 1.80% (34.23%| 65.77% | 25 | /K& |100.00%| 0.00% |41.59%]| 58.41%
2 | LB |100.00%| 0.00% (92.78%| 7.22% | 26 | WHE | 0.00% |100.00%| 0.00% |100.00%
3 SHE 100.00%| 0.00% (93.82%| 6.18% | 27 | FHEZE [100.00%| 0.00% [27.69%|72.31%
4 | KR%LE [100.00%| 0.00% (99.99% 0.01% | 28 | ZWILUE [100.00%| 0.00% |33.76%| 66.24%
5 | Bl [100.00%| 0.00% [73.11%|26.89% | 29 | FKCI& [100.00%| 0.00% | 0.00% |100.00%
6 | HIEE [100.00%| 0.00% (93.30%| 6.70% | 30 | BHEE [100.00%| 0.00% |4.23% | 95.77%
7 | KE& [100.00% 0.00% [18.57%|81.43% | 31 | EHE [100.00%| 0.00% |30.71%]| 69.29%
8 | EEEE (100.00%| 0.00% [35.99%|64.01% | 32 | HEEE [100.00%| 0.00% |17.32%]| 82.68%
9 | L& [100.00%| 0.00% |96.64%| 3.36% | 33 | FEAKE |100.00%| 0.00% |14.98%| 85.02%

10 | FEAEE |100.00%| 0.00% [62.51%|37.49% | 34 | =Z& |100.00%| 0.00% | 2.67% | 97.33%
11 | RiH&E [100.00%| 0.00% (98.18%| 1.82% | 35 | AF9E [100.00%| 0.00% |0.01% | 99.99%
12 | HFE |100.00%| 0.00% |66.42%| 33.58% | 36 | J\EE | 0.00% [100.00% 0.00% 100.00%
13 | Jb#E&E 100.00%| 0.00% [23.15%| 76.85% | 37 | SEZE |100.00%| 0.00% |4.16% | 95.84%
14 | HRIGE [100.00%| 0.00% (34.93%|65.07% | 38 | EHZE [100.00%| 0.00% | 1.68% | 98.32%
15 | ==& [100.00%| 0.00% (78.26%|21.74% | 39 | EHEE [100.00%| 0.00% |2.26% |97.74%
16 | #HIE [100.00%| 0.00% |56.90%| 43.10% | 40 | £[LE& [100.00%| 0.00% (11.55%)| 88.45%
17 | HiEE [100.00%| 0.00% (30.07%| 69.93% | 41 | EEE [100.00%| 0.00% |9.34% | 90.66%
18 | KFIE [100.00%| 0.00% (87.09%| 12.91% | 42 | EZKE [100.00%| 0.00% |0.63% |99.37%
19 | HEE |100.00%| 0.00% |68.55%|31.45% | 43 | #kEEE | 6.41% |93.59% | 0.00% [100.00%
20 | +HEE |100.00%| 0.00% | 0.04% | 99.96% | 44 | FHiH | 0.00% [100.00%|0.00% [100.00%
21 | MEMNE [100.00%| 0.00% |48.44%| 51.56% | 45 | FHrEE | 0.00% [100.00%| 0.00% [100.00%
22 | fEFFE [100.00%| 0.00% |0.34% | 99.66% | 46 | BHEERZ | 0.56% |99.44% | 0.56% | 99.44%

23 | YWIiE&E [100.00%| 0.00% (96.28%| 3.72% | 47 (ﬁ;;ﬁ%) 0.00% |100.00%| 0.00% |100.00%
24 | =& | 0.00% [100.00%| 0.00% [100.00%| 48 Befiti 2 1.36% | 98.64% | 0.91% | 99.09%
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AT REES SRR BT @ RIRI Ty 30~ 13 AR » AT EREEREEREY] - & 1 R 3
B - SR IRE - RO ERIAEARBE R TR - FEREBURER (BRA) BT - |
A b RIRE IR R (BA) 2RV - IRETE LIS PR IR E 2 fms AR A Dk
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®4 El-RAMBMREZEEEYE /FBBRETEEEGEE

& S HE ﬁ%=n FERERS v SR Gl - #ﬁﬁcn
A5 FALL EREATEE: B ] B | BKE | Bl | BkE
1 | Bf#EH | 3.21% | 0.06% | 1.07% | 2.05% | 25 | /K& | 1.32% | 0.00% | 0.49% | 0.69%
2 | PAUEE | 1.38% | 0.00% | 1.15% | 0.09% | 26 | #HE | 0.14% | 0.68% | 0.00% | 0.68%
3 | EBE | 237% | 0.00% | 2.09% | 0.14% | 27 | FHEZE | 0.78% | 0.00% | 0.18% | 0.46%
4 | KEE |242% | 0.00% | 2.28% | 0.00% | 28 | FLEE | 0.81% | 0.00% | 0.22% | 0.44%
5 | Bl& | 1.92% | 0.00% | 1.30% | 0.48% | 29 | #k[IE& | 0.74% | 0.00% | 0.00% | 0.60%
6 | PIFE | 1.30% | 0.00% | 1.08% | 0.08% | 30 | FHAE | 0.51% | 0.00% | 0.02% | 0.35%
7 | XFE®& |0.75% | 0.00% | 0.11% | 0.49% | 31 | ZEHE | 0.36% | 0.00% | 0.07% | 0.15%
8 | EFEW | 1.33% | 0.00% | 0.43% | 0.76% | 32 | HfEE | 021% | 0.00% | 0.01% | 0.05%
9 | ZIU& | 2.45% | 0.00% | 2.23% | 0.08% | 33 | #EAKE | 0.20% | 0.00% | 0.01% | 0.05%
10 | B | 1.15% | 0.00% | 0.63% | 0.38% | 34 | =Z& | 0.35% | 0.00% | 0.01% | 0.20%
11 | A& | 2.51% | 0.00% | 2.33% | 0.04% | 35 | AF9E | 0.24% | 0.00% | 0.00% | 0.10%
12 | =& | 2.79% | 0.00% | 1.76% | 0.89% | 36 | /\BEE | 0.14% | 0.27% | 0.00% | 0.27%
13 | JLIBE | 2.21% | 0.00% | 0.48% | 1.59% | 37 | SEiE&E | 0.19% | 0.00% | 0.00% | 0.04%
14 | tRIGEE | 3.46% | 0.00% | 1.16% | 2.16% | 38 | #ZE | 0.22% | 0.00% | 0.00% | 0.07%
15 | =EHE | 3.45% | 0.00% | 2.59% | 0.72% | 39 | HEE | 026% | 0.00% | 0.00% | 0.11%
16 | BRI | 4.13% | 0.00% | 2.27% | 1.72% | 40 | €& | 0.32% | 0.00% | 0.02% | 0.16%
17 | HAEE | 3.53% | 0.00% | 1.02% | 2.37% | 41 | BEEE | 033% | 0.00% | 0.02% | 0.17%
18 | KFIE | 3.55% | 0.00% | 2.97% | 0.44% | 42 | EE | 0.19% | 0.00% | 0.00% | 0.05%
19 | FHIEE | 2.33% | 0.00% | 1.50% | 0.69% | 43 | HkEEE | 1.04% | 1525% | 0.00% | 16.29%
20 | & | 2.15% | 0.00% | 0.00% | 2.01% | 44 | FriTi | 0.00% | 3.42% | 0.00% | 3.42%
21 | EWHE | 2.35% | 0.00% | 1.07% | 1.14% | 45 | 8% | 0.00% | 4.16% | 0.00% | 4.16%
22 | BIHE | 1.47% | 0.00% | 0.00% | 1.32% | 46 | #ZEE% | 0.03% | 4.55% | 0.03% | 4.55%
23 | WIEE | 1.62% | 0.00% | 1.42% | 0.05% | 47 éz;ﬁﬁ% 0.00% | 1.65% | 0.00% | 1.65%
24 | =IE | 0.14% | 0.84% | 0.00% | 0.84% | 48 Biti 2 0.28% | 6.52% | 0.12% | 12.68%
(REEHRR)
AN B 62.60% | 37.40% | 32.10% | 67.90%
w & 100% 100%
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