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A Pedestrian-Level Strategy to Minimize Outdoor
Sunlight Exposure

Xiaojiang Li, Yuji Yoshimura, Wei Tu & Carlo Ratti

Part of the Springer Optimization and Its Applications book series (SOIA,volume 186)

Abstract

Too much sunlight exposure would cause heat stress for people during the hot summer,
although a minimum amount of sunlight is required for humans. Unprotected exposure to
ultraviolet (UV) radiation in the sunlight is one of the major risk factors for skin cancer.

Mitigating the heat stress and UV exposure caused by too much sunlight exposure becomes

a pressing issue in the context of increasing temperature in urban areas. In this study, we
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" arch Center for Advanced Science and Technola The University of Tokyo, Tokyo 153-8904, Japan
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ARTICLE INFO ABSTRACT

Keywords Urban shrinking means a densely populated urban area or city where is experiencing a cant population

VIIRS night-time light loss. Currently studies have examined the relationship between built environment and socioeconomic attribute:
and urban shrinking, however ignore the local effects. we show spatially he

4 fronment sttributes environment and socioeconomic attributes with urban shrinking reflected by the change of VIIRS night-time light

Socioeconomic attributes 7

Mixed GWR

Random forest

radiance during the period 201 19 by mixed geographically weighted regression model, after variables
screening by random forest.

We found that during the period 2014-2019, the ere 35 km? in Yokohama was shrinking, with most of
them being mixed-use land. In eral, s sity (BSD), road intersection density (RID), aging population
(PoAP), housing price (HP), distance to the nearest park (DNP), proportion of business areas (PoBA), and pro-
portion of private houses and X te) have mixed effects on urban shrinking. Furthermore D, RID,

»gative or positive association with urban shrinking across locations,
heterogeneous strat s should be sidered to address u shrinking. We anticipate our
study to be a start point to use mixed GWR model in shrinking city and as additions in examining the relationship
between built environment and socioeconomic attributes and population loss.

HE  BFERABRR—LR—D H B NASA

https://www.stat.go.jp/data/jinsui/2019np/index.html ﬁig?ﬁ\ B @&Fﬁﬁ ﬁlﬁ ;& E%%glj (: tt Ej‘zéj\*ﬁ : ﬁlﬁtﬁ % 6 t — 7_) — A]b§L\ é & - 7_)

Before DX (LNFEFET)

- El%—ﬁﬁﬁ@ EZ&FH : - FBET—20OFEHR

- %—gﬁﬁﬁﬁtﬁoﬁbij - hREMGEFEMETLEC .. BHHNGYAS 2 IILTOFFIMNTES
- BEEHIY A U IILTOEEmAEE L LY

THE UNIVERSITY OF TOKYO

Urban Sciences Jul 14, 2022




>FEF—2aryR¥v 7 > ZEAREG

HRAE ZmBERitfrt o 9—
Research Center for Advanced Science and Technology
== The University of Tokyo

v SEIRFIc DWW T v HRICOWT v EEEENICOWT v HEICOWT

r—=h / Za—R [/ ZLRYU—=R / HEOSKTEZECIZNFEE - REEOFTY LiFE EIF20h, TIF200?2~Ey F7—22BUIBEDNRORIE~

HROSITEZMILIINEE - RBEDOFEY LiFz EIF50d. F

IF20H9?2~Ey IT—2RBVWEBEDRDOIRIL~

LAY Y—=X

20214108298

1. ®RE

BN BHE RRAFZLERRERMHAR L & — HEA X 50 < Y DEF FHEERR)
Rl N (RRARPERRFRMARE 2 — HAEF LI Y LT HERERE FFRYK) )
NROBH (RRAPERRPEMAE L &2 — HAEHI<Y 2 HIK)

THE UNIVERSITY OF TOKYO

Sciences

Jul 14, 2022



THE UNIVERSITY OF TOKYO

Urban Sciences Jul 14, 2022




‘\' .‘\';* ; “ h -‘:*z!,"_.w:f

WAL e, T

THE UNIVERSITY OF TOKYO

Sciences Jul 14, 2022

Urban



RRMBEHICETE2HTEERMOATE. BRIINCLLIAREEDTVEVY

Tokyo Streets

% Use animation controls to select a specific date + = —T
. , ‘ ‘ : : & June 2020
4 I P o013 2014 2015 2017 19 020 [ - 5
- ! : - Zoom to district
i
~ o ;
F 3" f . Chiyoda v
Total walkable meters over time n ' :
T .' f % of walkable meters

. 145286m - .

" 3 -3 . - 0-0.125

550600 - a l‘ b O — —

E J. & ' 0125 5 11 17 22 100%
R , = i e ; Calculated over maximum \
oo 1 number of walkable meters
i ol ' " W ‘ R
[ = - e ] e i ‘ ¥ " 5 ~
0 ¢ : : : r : . -1
2013 2014 2015 2016 2017 2018 2020 = @ - . p]
. i ' ‘ |'. \ : J
. g/ -
Walkability by district (01 April 2013) ] J . _r"'. ! -
v .
Ward = % Meters _,' ™ A a”
p .

Koto 30.73 11,042 R -

Nerima 30.56 | 10,980 ': o

Katsushika 27.91 1N 10,030 - . .

Shibuya 27.06 N 9,723 P’ J

Hachioji 23.2 N 8,337 - N

Tama 22.34 N 8,206 & ke

Musashino 21.31 N 7,656 e 5

Minato 19.85 N 7,134 i .

Fuchu 17.69 | 6,358 =

Itahachi 1o I 5 780

*Calculated over the maximum number of walkable meters 0 al

FIEETOLTULWTIKEELEMNMDTLED




SITAZERIET &, £IICAUMT H/N5ENE - MBIEDTY EIF IR L

\

TTTTTTTTTTTTTTTTTTTT

Sciences Jul 14, 2022



SHB. DA—HTILEHEL-UOBARAEOTDTE,
A TR DBRRDINY I T T

TTTTTTTTTTTTTTTTTTTT

Sciences

H R~ D

Jul 14, 2022



Sciences

Urban

LAB.

TTTTTTTTTTTTTTTTTTTT

THE UNIVERSITY OF TOKYO

Sciences

;/ﬁ %Uh\&')_\éb\ibf’ '

Thank you so much for your attention

Email
yyyoshimura@gmail.com

Twitter

@ABcruasan
https://twitter.com/ABcruasan

IOy
http://blog.archiphoto.info/

Jul 14, 2022



	スライド 1
	スライド 2
	スライド 3
	スライド 4
	スライド 5
	スライド 6
	スライド 7
	スライド 8
	スライド 9
	スライド 10
	スライド 11
	スライド 12
	スライド 13
	スライド 14

