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HK Landscape — not a compact urban form

BEENRU-- FERB IS

25%

Hong Kong land built up
BEAERX LHERY
~ 275 km? /1,105.7 km?

Arable land T FFhEY 1 Hb 2.95% 32.62 km?
Permanent cropsk A T EXD 0.95% 10.50 km?
Other Efth 96.10% (2012 est.) (CIA)
HK DensityZ #&2 & 26,850/km?

Paris Arrondissements A BB 22 #1 X 25,650/km?

excluding Bois de Vincennes & Bois de Boulogne

Humid subtropical climate &} {9 I #vie S (&

40%

Hong Kong’s park system

BEENGMES

40% of the city is protected by law as officially designated
country parks and special areas

40% A9 X 1E A 2Rt/ Bl 20K IR, AREF K.
about 443 km?2 /1,105.7 km?

10 km

Open space
Built up area

Sources: AECOM 2014



HK Landscape — not flat ZHERN = -- L ELR

shortage of easily developed level
land in Hong Kong

BEH T ANYIE T IEF 1R

About 650 km?Z, or 60%, is natural terrain

£9650km?2, A#E60% M T E B A EX

* About 40% of natural hillsides slope at less
than 20 degree

* About 40% of natural hillsides slope between
20 degree and 30 degree

* About 20% of natural hillsides slope between
30 degree and 45 degree, with less than 1%
sloping at more than 45 degree

Source: Hong Kong Geological Survey, Civil Engineering and Development Department

A Digital Elevation
Model (DEM) of Hong
Kong emphasising the
structural control of
topography



MTR - over centralising, congested, unbalanced

BRRGE - &F

the light rail systems

ARBIFNBRBLE, YIHREMENRSE

New Town

Sha Tin / Ma On Shan
Tsuen Wan

Tuen Mun

Tai Po

Fanling / Sheung Shui
Tseug Kwan O

Development
Area

3,951
3,285
3,259
2,897

768
1,738

Projected Urban area

population Equivalent
2015 to

711,100 Athens
796,000 San Francisco
496,000 Denver
278,100 Cardiff
266,300 Cincinati
402,800 Atlanta

H y *mﬁ, %%

Every new town ended to be connected with the MTR
BINEEH. KEEXESHBRRFER

MTR operates 9 rapid transit lines, the airport express and

Density
Pers/ha

180
242
152

96
347
232

Sources: AECOM 2014



MTR - over centralising, congested, unbalanced
BRARG - £, i, XE

* Every new town ended to be connected with the MTR
FPMEEH. KEFXEHEBRRGEE

 MTR operates 9 rapid transit lines, the airport express and
the light rail systems

ARBIFNBRBLE, YIHREMENRSE

Shanghai, Beijing,

Moscow,

Tokyo, Osaka,

Seoul,

Mexico,

New York City, Chicago,

London, Paris, Berlin, Madrid, Barcelona

Metropolitan network design profiling (Roth C., Kang S.G., Batty M., Barthelemy M., 2012)

Sources: AECOM 2014
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MTR - over centralising, congested, unbalanced

BERRS -8R, AH, RE

Hong Kong: Metro Network Betweenness

BE  PERBLBENFITE
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Lifestyle footprint . ..

i@EﬁE ttﬁ Americans have about UsS $5I(-)I,I9(36

the same levels of wealth $51,704

US VS H K and prosperity I GDP/Capita

HongKonger emits 68%
less carbon emissions
than an American

17.2
mTCO,e /year 5 . 5
mTCO,e
[year

lives in a home that is 201 m2
78% smaller than an e
American’s @
. 95% ] .
Commute mainly by ot Land use efficiency?
ublic transport who commute .

P P by car @ Land use effectiveness?
and lives longer 78'6_ 82'2

Average life Average life

expectancy at birth expectancy at birth

and have a higher level of
inequality

Sources: AECOM 2014



Walkability: what is it?
o HiTHET4?
It depends who is asking BXET32 1) KX R

* “pedestrians can move in an unimpeded manner with as much space as possible” (HCM, 1950, USA,
LOS)

* “The extent to which the built environment is friendly to the presence of people living, shopping,
visiting, enjoying or spending time in an area” (Abley, 2005, NZ)

* Defining walkable environment, as an ability to walk indicate not only a type of mobility and means
of travel, it is also a type of sociability (Moudon et al. 2006, USA)

* Perceived, experienced, intersubjective dimensions of walkability



Dimensions of walkability
ST IR EE

Research provides good evidence for Bff 45 BA T3 AL T IFIE

* intrinsic factors - dimensions such as gender, age, and weight, education, income

SEEASES

» extrinsic factors - dimensions such as public transportation, density,.... i.e. environmental
features or means of making walkable environments

SMERE

Complication 1
SEMEL
* |Interaction between intrinsic and extrinsic dimensions:

RAERZMINMERZNHEEER

evidence about how these dimensions interact (such as the influence of environmental factors
on older or obese individuals) is more limited

Complication 2

REHE2

e Purpose and motivations

EEsEbIp)



Dimensions of walkability
ST IR EE

Research provides good evidence

* intrinsic factors - dimensions such as gender, age, and weight, education, income

NERER

» extrinsic factors - dimensions such as public transportation, density,.... i.e. environmental
features or means of making walkable environments

SMERE

Complication 3

REHE3

* Changing the environment does not always results in behaviour change.
RENEFALESEITAELNE

Change in behaviour requires capability, opportunity, motivation.

Michie, S., West, R., 2013, Behaviour change theory and evidence: a
presentation to Government, Health Psychology Review, 7(1), 1-22



Dimensions of walkability
ST IR EE

Research provides good evidence

* intrinsic factors - dimensions such as gender, age, and weight, education, income

NERER

» extrinsic factors - dimensions such as public transportation, density,.... i.e. environmental
features or means of making walkable environments

SMERE

Complication 4 the particular versus the generic
REMEA MESAA
* Moving from basic research, to applied research and to clinical research of walkability
O Basic research involves a search for general principles, cover a variety of situations and
cases
0 Applied research adapts the findings of basic research to classes of problems
O Clinical research involves specific cases.



Measuring walkability — assessment tools
HEUSTE - HEELR

‘e

------I------
Walk Score Urban NA Free & Paid  Public brokers ' .
walkable . .
State of place ‘/ \/ ‘/ \/ ‘/ 290+ All 20-2t5)|z:|: Paid %23:’.08;::; EE :
Walc Institute v v v 68 Variious 60-9'(:'2:': Free & Paid NGOs
Walkonomics v 8 Untested 10 :::‘Cﬁ Free Public i
AARP ‘/ \/ 60 Various NA Free Cities, NGOs ::
CDC ‘/ ‘/ ‘/ 9 Commercial 10 r};::ci Free Advocacy, firms : .
Maps-mini v v v v 15 various 15 E}:Ic{ Free NGOs
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-
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State of Place: http://www.stateofplace.co/our-blog/2017/4/walkability-tools



http://civic-exchange.org/walkability/wp-content/uploads/2016/12/20161212URBAN_Walk2report.pdf

pedestrian congestion — not just HK
“§7 ANIHIE”



New York - MANHATTAN pedestrian congestion

AL ERWMATT ARER S

Seventh Avenue in Midtown Manhattan during an evening rush.
Overcrowded sidewalks topped the list of residents’ concerns in the
2015 survey by a local community board in Lower Manhattan

&he New Hork Times 2016, June 30

Change in number of pedestrians

At the eight monitored sites in the borough, traffic was up 36 percent.

Weekday, May 2009 to May 2015, selected sites

Source: New York City Department of Transportation
By The New York Times

Bronx

At the eight
monitored sites in the
borough, pedestrian
traffic was up 36
percent.

Midtown Manhattan
Substantially more crowded,
especially around Penn
Station.

Queens Plaza
Up 165 percent.

Old Fulton Street

The largest
percentage increase in
the city was here

Hudson River
Greenway
Up 293 percent.

https://www.nytimes.com/2016/07/01/nyregion/new-york-city-overcrowded-sidewalks.html



https://www.nytimes.com/2016/07/01/nyregion/new-york-city-overcrowded-sidewalks.html

London, OXFORD STREET pedestrian congestion
RBEREHNITAHERR

Friday April 1 2016, 8:00am, Time Out Traffic-free shopping days have been a feature of Oxford Street since 2005
BBC July 2016

Oxford Street to be pedestrianised by 2020

'Pedestrianised Oxford Street would blight locals with

enormous increase in congestion and pollution’
Evening Standard 2016, Dec. 20

71 bUS rOUteS through OXford St (Diesel) htet;es;{ﬁ;/;/\r:vsv_vd';i;nlel%ut.com/london/blog/waIk—this—pav-theres—going—to—be-a—congestion—charge—for—

http://www.bbc.com/news/uk-england-london-36791485
https://www.standard.co.uk/news/london/pedestrianised-oxford-street-would-blight-locals-with-enormous-
increase-in-congestion-and-pollution-a3424691.html

Air pollution over 11 times the permitted EU maximum



https://www.timeout.com/london/blog/walk-this-pay-theres-going-to-be-a-congestion-charge-for-pedestrians-033116
http://www.bbc.com/news/uk-england-london-36791485
https://www.standard.co.uk/news/london/pedestrianised-oxford-street-would-blight-locals-with-enormous-increase-in-congestion-and-pollution-a3424691.html

Pedestrian congestion mitigation
ZRT AN

Different lanes for different Provision of a separated path for

directions faster pedestrians

37T ITIE SRETENTARBRERIE

(existing policy in Sydney, like commuters and people in a

Australia) hurry (proposed for Oxford Street,
London)

Street furniture relocation Provision of a separated path for

EWH }%111 ﬁlﬁﬁfﬁ@-ﬁ slower pedestrians:
and provision of dedicated WS R IB RS AR BT
bays for leaflet distributors %:‘lﬁ = ha

and mobile traders

(existing policy in Washington
DC, USA and many other
towns)

map readers, mobile phone addict,
elderly, groups

Distracted walking injuries in the US are rising fast,
with 1,506 recorded in US emergency rooms in 2010,
up from 256 in 2005

Association for European Transport and contributors 2006, Angela Lopez Halcrow Group LTD
http://www.dailymail.co.uk/news/article-2696568/TV-puts-fast-slow-lanes-DC-sidewalk.html



http://www.dailymail.co.uk/news/article-2696568/TV-puts-fast-slow-lanes-DC-sidewalk.html

Parallel — Multilevel cities
LT - ZERAGHT

#




Calgary Dallas Riyadh Minneapolis Montreal
K I/RANE KR FIFEIS BA JE Ba] 52 1 7 4TI R

Parallel Cities, the multilevel metropolis, 2016

City without Ground, 2012



Singapore, Orchard
I, 57

Source: Mangin, Girodo, Seura



Singapore, Bayfront
HINE, MBI

Source: Mangin, Girodo, Seura



Source: Mangin, Girodo, Seura



Paris, La Defence
B3 EAHHEX

ource: Mangin, Girodo, Seura



Paris, Place de la Nation
B2, B& %

Source: Mangin, Girodo, Seura



Paris, Place de la Bastille, Opera House
B BLXKE 7

Source: Mangin, Girodo, Seura



Paris, City Hall & BHV Department Store
2R, MBUTHIBHVE 53



Paris, Les Halles
N

Source: Mangin, Girodo, Seura



Paris, Le Louvre
B2, FEEEYE

Source: Mangin, Girodo, Seura



Source: Mangin, Girodo, Seura



WalkableHK z$70EE
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WalkableHK

the 3D urban outdoor pedestrian network is over 6,000 km long

3D T P AR AT 08 I 2% 1 6,000km K-

WalkableHK Urban Outdoor © HKUrbanlLab
Guibo Sun, Lingzhu Zhang, Chinmoy Sarkar, Xiaohu Zhang,Chris Webster, Alain Chiaradia
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WalkableHK

the 3D urban outdoor pedestrian network is over 6,000 km long

3D T 7 A AN AT I8 9 2%k 1 6,000km

HK Island, Sai Ying Pun, Centre Street
B, MER

WalkableHK 3D urban outdoor network

HK Island, Sai Ying Pun

Human and machine readable 3D
outdoor pedestrian network
(WalkableHK)

AT EAN T30 IS 1T
XX £

Adapted from © 2017 Google Digital Globe
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W Ik bl H K the 3D urban outdoor pedestrian network is over 6,000 km long
alkableHK oy s 0t it s, 000km &

HK Island, Sai Ying Pun, Centre Street
B, mESR

Adapted from © 2017 Google Street

WalkableHK 3D urban outdoor network Human and machine readable 3D
outdoor pedestrian network
(WalkableHK)

AT EN T30 NS 1TE
X 2%

HK Island, Sai Ying Pun
B, BER



: Civic Exchange, & Designing Hong Kong

Sources

WalkableHK inequity, ageing, delivering, growing, congestion
HAATHIER - BN, 2N, Pudiin, BRIt



: Civic Exchange, & Designing Hong Kong

Sources

WalkableHK inequity, ageing, delivering, growing, congestion
AT - FRIR N, ZN, YU, BGRAIES
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R 1b g S Mapping walking with wheels obstacle, Central
WalkableHK #2577 it B SR TR E, SRR

How: Develop barriers surveys mapping with communities, How: Survey and Mapping and geo-coding all obstacles
stakeholders to create barriers selection criteria, set profile and
custom user preferences criteria (including cognitive criteria. — all accessibility barriers using automated GIS tablet.

Pre-set capacity profile

AT EAREE S

¢ Electric wheelchair
e Manual wheelchair

e Cognitive impairment

user selected barrier criteria

R P B iR b
ePath and route choice (6)
oStairs (2)
eCrossing (3)
eDangers and barriers (6)
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WalkableHK

REST

Web Server JSON
XML

0=

Geo-database
MRS B
Point of Interest
Transport service access points
Geography
Barriers geographies
common spatial data standard

the 3D urban outdoor pedestrian network is over 6,000 km long

3DHYIE T 7 7 N AT IE 9 2% 1 6,000km 1<

[ find me a barrier-free route from here to XY ‘]

End user pre-set profiles
or ) 4
customization criteria [ (5. il

route calculators

FXl AT B 42
obstacles avoidance
danger alert

HTTP Request / Response

at the next traffic light
sound, turn left

Third party apps
(Android, iOS, Website)

Augmented reality overlay and/or voice routing
B P SE R IRAE B2

Precise and low cost LBS by snap to network via GPS+wi-fi



© 2017 HKUrbanlLab

WalkableHK &34 m&EE

REST Rainy day, wheel
Web Server JSON friendly and
XML covered from here

to XY

0=

End user pre-set profiles
or

) 4
customization criteria (M (5. i

Geo-database
MRS B
Point of Interest
Transport service access points
Geography
Barriers geographies
common spatial data standard

route calculators

B AR

obstacles avoidance
danger alert

the 3D urban indoor pedestrian network in progress
3D T ZE N TN E [E A TH

You are here

3D urban indoor and outdoor pedestrian network X-ray (see through mode)
Include escalator, lift, sky walk, underground, etc.

0=

You are here, this is the
covered route overview,
let’s go, straight ahead

Third party apps
(Android, iOS, Website)

Augmented reality overlay and/or voice routing
B P SE R IRAE B2

Precise and low cost LBS by snap to network via GPS+wi-fi

42



WalkableHK &35%%

* standard link node data structure

AR BRERTD RER LS

e 21 link attributes
21N EEEM

Pedestrian
Flow
Propensity

high

low

3D predictive pedestrian route choice algorithm (unweighted)

MEITRRREFEEEZ (RNX)

43
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WalkableHK &5 %F%

How: implementing, monitoring and updating — maintenance

AeT SEIL, A AN B R B -- 4R

Membership business model for dissemination,
expansion and maintenance.

The geo-database uses common spatial data standard
and can be used as asset management tool for different
government departments.

e provides pedestrian network infrastructure maps
and cognitive coding of the entire territory

e provides searchable accessibility conditions survey
baseline on the basis of a diagnosis carried out in
the field;

e enables coordination of actions across the mobility
chains and across services delivery

e Helps the asset management of the highways and
public spaces

e Accessibility evaluation compliance of development
plans

e Crowdsourcing/citizen participation in maintenance
and updating

44
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WalkableHK  What for? smart cities & active smart people
HEHTHNES BEHTHMERINEERR
Seamless customised integration with all mode of transport

(TD, LD, PlanD, HD, AFCD, MTR)

iR P BRI AT A B O T4 I 77

Autonomous Vehicle pedestrian interaction
(HD, TD, LD, PlanD)

BANEMTAXE

Location Based Services to the moving persons
(Tourist Board, Exhibition Industry,...)

AT AREE T EMAHERKKS

45
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Wa I ka b I e H K the 3D outdoor pedestrian network

Alain Chiaradia

Alainjfc@hku.hk

WalkableHK Urban Outdoor © HKUrbanlLab
Guibo Sun, Lingzhu Zhang, Chinmoy Sarkar, Xiaohu Zhang,Chris Webster, Alain Chiaradia
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