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Urban paradox?

VS

(Kolko, 2020; Rosenthal, 2020) (Fang and Wahba, 2020; Florida 2020)



Network
Paradox?
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F2LNOZ QI8 &HE0] Hak:
A

living / de facto / service population
(cf. residential population)

OJAA AlS7E AHLUA EAZH =H
(Kim 2018; Kim 2020)
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* Small-Big data

MA- A
(DE-Hg7IE)
rE-2s

(AF-HEoIm)

* Urban typology

Type I: CBD
Type II: &4
Type lll: =A
Type IV: 1%

Kim, 2019, manuscript under review
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(Image source: http://detroiturbex.com/content/ba/feat/index.html; http://sandy.utah.gov/departments/community-development/planning/development-services/annexation)
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3. At ™

= Study Area



3. At ™

= Study Area: Urbanization(built-up area) pattern



3. At ™

= Study Area: 37| MEA| B GgTX E

Scenario A: Assuming that the current trends
and contributing factors of urbanization will
remain consistent in the future

Scenario B: Considering the impacts of the
recently announced development plans,
including the six new-town developments and

the construction of 31 GTX stations



3. ¢ T

= Variable Selection

mm

Proximity to railway stations Kotavaara et al., 2011;
Antrop, 2004; Wang et al.,

Accessibility GTX Proximity to GTX stations 2016: Arvin et al., 2015;
Highway Proximity to highways Atack et al., 2010
Secondary Industry Secondary industry rate Henderson, 2002; Fu and
Economic . . : : . Hong, 2011; Jones, 1991,
Activity Working Population Ecnomically active population rate (age: 15-64) Sato and Zenou, 2015; Grant,
Employment Ratio of employed to the working age pop. 2012
Population Density The number of people/sq.km? Henderson, 2002; Buhaug
) and Urdal, 2013; Atack et al.,
IHZUSISE/I Home Ownership Owner occupied housing rate 2010; Liu et al., 2010; Vatuk
ndividua :
Rate of persons over 25 years oaf age, with and Coleman, 1972;

AISEICE SRR | oo - high school diploma Andersson et al., 2009

* Only for Scenario B



3. At ™

=  Prediction Process

(1) Data filtering and grid integration: all of the input patterns (3 different time frames), driving factors and
exclusive layer data are stored and rasterized by a fixed cell size (500x500m) within GIS

(2) Temporal scaling of the forecasting output: the amount and location of land predicted to change in the
future is determined

(3) Model validation: comparing land-use dynamics of the actual input pattern of the most recent year and
the expected transition by LSTM

(4) An influence assessment: quantifying the influence of each input factor on the model performance to

determine which variable has a stronger influence on increasing urbanization



3. At ™

=  Prediction Process

<Conceptual Flow Diagram>



Epoch: 0001 Score: {'TP": 68906, 'TN': 5317, 'FP": 18073, 'FN': 1336}

predicted Y predicted

predicted Y § 9 OLE predicted Y |

> 3
2

o F s s
-
< ey, 8

ot
-~

Epoch: 02001 Score: {'TP": 84849, 'TN" 6172, 'FP" 2130, 'FN': 481}

predict predicted Y |

<The learning(training) process in every 100 epochs>
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<Scenario A> <Scenario B>

A possible 2020 A possible 2030 A possible 2020 A possible 2030
urbanization pattern urbanization pattern urbanization pattern urbanization pattern
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<Actual urbanization pattern dynamics and the 2020 and 2030 predicted transition by the two scenarios>

Scenario Number of | Area of built-up land | % of built-up land
Category (Year predicted) | input factors (km2) (# of pixels)

1990 697.3 5.9 (2,750)
Actual 2000 - - 1,211.9 10.2 (4,760)
Transition 2010 - - 1,561.9 13.0 (6,100)
3" New Towns - - 34.3 0.3 (136)
A (2020) 8 1,965.9 16.4 (7,684)
A (2030) 8 2,037.8 17.0 (7,965)
Predicted Transition
B (2020) 9 2,733.1 22.8 (10,682)
B (2030) 9 3,176.6 26.5 (12,415)



4. H Z1}

= |nfluence of Urbanization Determinants

Variable Scenario A Scenario B
Influence(1) REN Influence(2) Rank
KTX 0

0.972 8 0.966 8

GTX - - 0.966 9 -
Highway 0.92 7 0.908 7 0
Secondary Industry 0.884 5 0.899 6 -0.143
Working Population 0.880 4 0.869 4 0
Employment 0.430 1 0.850 2 -0.286
Population Density 0.907 6 0.841 3 +0.571
Home Ownership 0.706 2 0.793 1 +0.143
Highschool Graduated 0.806 3 0.883 5 -0.286
Full Model 0.977 0.971

<Difference in the Variable Influence between the Two Scenarios>
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